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Ilnanupyemble pe3yJbTaThl
JlesTenbHOCTh 00pa30BaTEIbHOTO YUPEIKICHUS B O0yUYEHUU XUMHUHU JOJDKHA OBITh HaIpaBlicHa
Ha JIOCTIDKEHUE O0YUYAIOITUMHUCS CIEAYIONUX JUYHOCTHBIX Pe3yJbTaToB:
- Oco3HOBaTh OCHOBHBIE UCTOPHUYECKHE COOBITHS, CBS3aHHBIC C PA3BUTHUEM XHMHHU U OOIIECTBA;

JOCTIDKEHUS. B 00J1aCTH XMMUHU U KYJIbTYpHBIE TPAIUIMK (B YAaCTHOCTH, HAYYHbIE TPAIHUIIMU) CBOCH
CTpaHbl; OOIIEMUPOBBIE TOCTUKEHUS B 00JIACTH XUMMU; OCHOBBI 3/J0POBOr0 00pa3a »KU3HU; MpaBuiIa
IIOBEICHNS B UPE3BbIYAMHBIX CHUTyalUsAX, CBS3aHHBIX C BO3JCHCTBHEM pa3jIUYHBIX BEILIECTB;
COLMAIBHYIO 3HAYUMOCTh M COJepKaHHe Ipodeccuil, CBSI3aHHBIX C XHMMHEH; OCHOBHBIE IpaBa U
00513aHHOCTH TpaXKAaHNWHA (B TOM YHCIIE YYAIIErocs), CBA3aHHBIE C IMYHOCTHBIM, TPO(PECCHOHATIBHBIM
Y )KMU3HEHHBIM CaMOOIIPEECIICHUEM;

- @opMHpPOBaTh 4YyBCTBO FOPAOCTH 33 POCCUICKYIO XUMUYECKYIO HAYKY U YBaXXCHHUE K HCTOPUU
€€ pPa3BUTHSI; YBKECHUE U IPUHITHE JOCTUKEHUN XUMUHU B MUPE; YBAKEHUE K OKPYKAIOILUM
(ydamumcsi, ya9uTessaM, pOAUTENSAM U JIp.) — YMETh CIyLIaTh U CIbIIATh IAPTHEPA, IPU3HABATD [IPaBO
KaX/I0r0 Ha COOCTBEHHOE MHEHHUE U IPUHUMATh PELLICHHsI C YIETOM MO3ULUI BCeX YYaCTHUKOB;
CaMOYBa)KCHHME U SMOLIMOHAIIbHO-TIOJI0KUTEIbHOE OTHOILIEHHUE K cebe;

- OueHuBaTh LIEHHOCTb 3/10pOBbs (CBOEr0 U JPYIHX JItOJEH); HEOOXOAUMOCTh CaMOBBIPAKEHUS,
camMoOpeaJIn3aliy, COLMAIBLHOTO IPU3HAHUS;

- DBbITh TOTOBBIM (WJIM HETOTOBBIM) K CAMOCTOSITEIBHBIM IOCTYIIKAM M JICHCTBUSAM, IPHHATHIO
OTBETCTBEHHOCTH 3a MX pE3yJIbTaTbl; I'OTOBHOCTb (WM HETOTOBHOCTb) OTKPBITO BBIpaXKaTb H
OTCTauBaTh CBOKO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IIOCTYIIKaM;

-IIposiBisiTh: 1100pOKENATENBHOCTD, JOBEPUE M BHHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K
COTPYIHUYECTBY U JIPYKOE, OKa3aHUIO TIOMOIIN HYXIAOIIUMCS B HEel; yCTONYHMBBIN TTO3HABATEIILHBIH
UHTEpEeC, WHULMATHBY M JIIOOO3HATENILHOCTh B M3YyYEHHHM MHpa BELIECTB U  pPeakLui;
LIEJICYCTPEMJICHHOCTh M HAaCTOMYMBOCTb B JIOCTHIKEHUHM LEJ€H, TOTOBHOCTb K IIPEOJOJIEHUIO
TpYAHOCTEH; YOEXKJIEHHOCTh B BO3MOXHOCTM TIO3HaHMSI MPUPOJbI, HEOOXOAMMOCTH Pa3yMHOIO
MCIIOJIb30BaHUs JOCTHKEHUI HAyKH U TEXHOJIOTHH JIJIsl pa3BUTHSI OOIECTBA;

- IlocTeneHHO ycTaHaBIMBAaTH CBSI3b MEXKAY LEIbI0 M3YyYEHUS XUMHM U TEM, JUIsl 4E€ro OHa
ocylecTBisieTcss (MOTHUBaMM); BBIIOJHATH IMPOTHOCTHYECKYIO CAMOOLIEHKY, PEeryJIHpYOILyIo
AKTUBHOCTb JIMYHOCTHM Ha JTalle €€ BKIIOYCHMS B HOBBIM BHUJ ACATEIBHOCTHU, CBSI3aHHBIA C HAa4yalloM
U3y4eHHs] HOBOTO Y4eOHOro mpeAMeTa — XHUMHH; BBINOJHATE KOPPUTHPYIOUIYIO CaMOOLEHKY,
3aKJIIOYAIOIIYIOCST B KOHTpOJIE 3a TMIPOLIECCOM H3YYEHHUS XHMHUHM U BHECEHHMM HEOOXOJIUMBIX
KOPPEKTHBOB, COOTBETCTBYIOIUX 3TalaM M CIoco0aM M3y4eHHs Kypca XUMHH; CTPOUTh KU3HEHHBIE U
npodeccCHOHAIbHBIE IUIaHBI C YYETOM KOHKPETHBIX COLHUAIBHO-UCTOPUYECKUX, IMOJUTHUECKUX U
SKOHOMHYECKUX YCIIOBHUI; OCO3HaBaThb COOCTBEHHBIE LIEHHOCTH U UX COOTBETCTBHE NMPUHHUMAEMBIM B
JKU3HN PEUICHMSM; BECTU JMAJOr HAa OCHOBE PABHOINPABHBIX OTHOLIEHUH M B3aMMHOIO YBaKCHUS;
BBIIETIATh HPABCTBEHHBIM aCIEKT MOBEACHHUS U COOTHOCUTBH TOCTYNKH (CBOM M JPYIMX JIOAECH) U
COOBITUS C TPUHATBIMH  3THYECKMMH  HOpPMaMH; B  Ipelelax CBOMX  BO3MOXHOCTEH
IPOTUBOAEHUCTBOBATh ACUCTBUSIM M BIHSHUSAM, IPEACTABISAIONIMM YIpo3y >KM3HHU, 370pPOBBIO U
0€30MaCHOCTH JTMYHOCTH U OOILECTBA.

MertanpeamMerHble pe3yJbTaThl.

MertanpeameTHble  pe3ysbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYalOIMIMMHCS MEXKIPEAMETHbBIE

MOHATUS U YHUBEpCAlbHbIE Yy4yeOHbIE JEHUCTBUS  (PEeryiasTHBHBIC, I103HABaTEJIbHbIE,

KOMMYHUKaTHBHbIE).

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHMSI BBHIITYCKHUKAMU OCHOBHOW HIKOJIBI MPOTPAMMBI IO
XUMUH SIBIISIFOTCSL:

® ONpeAessATh NMPOOJIeMBbl, T. €. YCTaHABIMBATH HECOOTBETCTBHE MEXY KEJIAEMbIM

U IEUCTBUTEIIBHBIM;

® COCTaBJISITH CJIOKHBIN IJIaH TEKCTA;

® BJIAJETh TAKUM BUJOM U3JI0KEHUS TEKCTA, KAK [IOBECTBOBAHUE;

® [10J1 PYKOBOJCTBOM YUHTEJS IPOBOJIUTH HEMOCPEICTBEHHOE HAOIIOICHHE;



® [I0J PYKOBOJACTBOM YUHTEeNsi OGOPMIISATH OTUET, BKIIIOYAIOUIMI ONMHCcaHWe HaOI0NeHus,
€ro pe3yJbTaToB, BHIBOJIOB;

® CNOJb30BaTh TAKOM BHJ MBICIEHHOTO (HMI€aJbHOT0) MOJEIMPOBAHUSA, KaK 3HAKOBOE

MOJINIMpOBaHNe (Ha TpUMEpe 3HAKOB XMMHUYECKHUX DJIEMEHTOB, XUMHUYECKHX (hopmyn);

UCTOJB30BaTh TAaKOW BHJ MaTepHajJbHOro (MPEAMETHOr0) MOACIHPOBAHUSA, KaK

¢du3nueckoe MoieNMpoBaHue (Ha MpUMepPe MOICTHUPOBAHUS ATOMOB U MOJIEKYI);

® [OJy4YaThb XUMUYECKYIO0 HH(DOPMALIHMIO U3 PA3TUYHBIX HCTOYHUKOB;
® ONpeAessaTh OOBEKT U ACIEKT aHAJIN3a U CUHTE3a,
® OIpenessaTh KOMIIOHEHThl 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHaIn3a U CUHTE34,
®  OCYIIECTBJIATH KaYECTBEHHOE M KOJIMYECTBEHHOE ONMMCAaHUE KOMIIOHEHTOB O0BEKTA;
® ONpeAesATh OTHOIICHUS 0OBEKTA C APYTUMH OOBEKTaMH;
OTIPENIeNIATh CYIIECTBEHHBIE MPU3HAKU 00BEKTA.
PeryasituBubie YVY /|

1. VYMeHue CaMOCTOSTENBHO OINpPENeNsaTh Lend OOy4eHHs, CTaBUTh U (OPMYIHUPOBATH
HOBBIC 33J]aul B yueOe U I[I03HABATEIbHOW JEATENLHOCTH, pa3BUBaTh MOTHUBBI W HHTEPECHI
CBOEH MO3HABATEIILHOU JesATeIbHOCTH. OOYJarONINICs CMOXKET:

e aHANM3UPOBATh CYIIECTBYIOIIME H  IUIAHUPOBaTh Oyaymue  oOpa3oBaTelbHbIC

pe3ynbTaThl; ® HACHTU(UIMPOBATH COOCTBEHHBIE MPOOJIEMbI U ONPEACNATh TJIABHYIO

pooyieMy;

® BBHIIBHTaTh BEPCUU peneHus poOJIeMBl, dbopmynHupoBaTh THIIOTE3bI,
NPEIBOCXHIATh KOHEUHBINA PE3YIIbTAaT;

® CTaBUTb  LI€Jb  JIEATEJIBHOCTM  Ha  OCHOBE  ONPEJCIIEHHOM  mpoOiemMbl U
CYIIECTBYIOIIUX BO3MOXKHOCTEH;

2. YMeHHE CaMOCTOSTENBHO  IUIAHUPOBATh IIYTH  JIOCTHKCHHS  IIeliel, B  TOM
YHclie albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambonee HPGEKTUBHBIE CIIOCOOBI pPELICHUs
y4eOHBIX W MO3HABaTEIBHBIX 3a/1a4. OOYyJaronIuiics CMOXKET:

e OmpenensiTh  HeoOXOoAMMBIE — JeiicTBHe(s]) B COOTBETCTBMM  C  y4eOHOW
MI03HABATENBHOM 3a/1aueii M COCTABIISITh AITOPUTM MX BBITIOJTHEHUS;

e O00OCHOBBIBaTb M  OCYIIECTBISATH  BbIOOp  HauOosiee  3(PQEeKTUBHBIX  CIOCOOOB
pelieHus: y4eOHbIX U MO3HABATENbHBIX 337134,

e OmnpeneNATh/HaXOAUTh, B TOM YHCIE€ W3 MPEIJIOKCHHBIX BapUAHTOB, YCIIOBHS
TSl BBITIOJTHEHUSI Y4€OHOM 1 TTO3HABATEJIbHON 3a/1a4u;

e BBHIOMpaATh M3 MPEIUIOKEHHBIX BAapUAaHTOB M CaMOCTOSTEIHHO HCKaTh CPEICTBA/PECYpCHI
JUISL pEeUIeHUs 3a71a4i/TOCTHKEHUS 1IN,

® COCTaBIIATH IUIAH PEIICHUS TPOOIIEMbI (BBITOTHEHUS MIPOSKTA, TIPOBEICHUS UCCIICIOBAHUS);

® ONUCHIBATH CBOM OMBIT, OQOpMISII €ro s TepeAadyd JpYruM JIIOASM B BHJE
TEXHOJIOTHH PEIeHUs] MPAKTUYECKUX 3a/1ad OMPeIeIeHHOro Kiacca;

3. YMeHME  COOTHOCHTH  CBOM  JCUCTBUS €  IUIAHUPYEMBIMH  pe3yibTaTaMH,
OCYIIECTBIISITh KOHTPOJb CBOEH JAEATEIbHOCTH B MPOIECCEe NOCTHXKEHUS pe3ynabTaTa, ONpenessiTh
CrocoObl JeMCTBUI B paMKax MpeIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JEICTBHUS B COOTBETCTBUH € U3MEHsOMIEHCs cuTyanueil. O0y4Jaronuiicss CMOXeT:

® ONpEeNeNsiTh COBMECTHO C TII€AaroroM ¥ CBEPCTHUKAMH KPUTEPHUH IIAHUPYEMBIX
PE3yABTATOB M KPUTEPHH OLIEHKH CBOCH y4eOHOH eATEIbHOCTH;

e OTOMpaTb WHCTPYMEHTBHI U OIIGHWBAaHUS CBOEH  JIEATEIIBHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JESITETHHOCTH B PAMKaX TPEII0KESHHBIX YCIOBUH U TPeOOBaHUH;

® HAXOMUTh JOCTAaTOYHBICE CpEACTBA ISl  BBIIOJHEHHWsS  Y4eOHBIX  JCWCTBUH B
U3MEHSIONICHCS CUTYalluU W/WITU TIPH OTCYTCTBUU TUIAHUPYEMOTO Pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHTb KOPPEKTHUBBI B TEKYIIYIO JESTEIbHOCTh Ha
OCHOBE aHAll3a W3MEHECHUW  CUTYyalluu [UIsl  TOJYYCHHUS 3aIUIAHUPOBAHHBIX  XapPAKTEPUCTUK
IPOAYKTa/pe3ynbTara;

® CBepsITh CBOM  JEHCTBUS C Iebl0 W, TMpHU  HEOOXOIUMOCTH,  HCIPABIAThH
OIIMOKU CaMOCTOSITENILHO.



4. VYMeHHE OLIEHWBATh MPABWIBHOCTh BBHIMOJTHEHUS Yy4eOHOM 3a/1a4M,COOCTBEHHBIC
BO3MOJKHOCTH e¢ pemeHns. OOyJaromiicss CMOXKET:
® OMpeAensTh KPUTEPUHU MPaBUILHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS Y4eOHON 3a1auu;
e aHAIM3UPOBaTH U OOOCHOBBIBaTh NPHUMEHEHHUE COOTBETCTBYIOLIEIO WHCTPYMEHTapus
JUTSI BBITIOJTHEHUST y4eOHOM 3a1auu;
e CBOOOJHO TMOJI30BAThCS BBHIPAOOTAHHBIMU KPUTEPHUSIMH OLICGHKH W CAMOOIICHKH, HCXOJS
U3 LEIM U UMEIOUINXCS CPENICTB, pa3iindasi pe3ysbTaT U ClocoObl 1eHCTBUH;
® OILICHUBATh MPOAYKT CBOEH JEATENbHOCTH MO 3aJaHHBIM  W/WIH
CaMOCTOSITEIIBHO ONPEICIICHHBIM KPUTEPHUSIM B COOTBETCTBUU C IICNIBIO
JESITEIIbHOCTH;
e 00OCHOBBIBAaTh JOCTHXKUMOCTb €M BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLEHKH
CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;
¢ (UKCHpPOBATh U aHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.
5. Bmagenme  ocHOBaMHM ~ CaMOKOHTPOJIS, CaMOOLEHKH, TPUHATHS  pEUIeHUH U
OCYIIIECTBIICHUSI OCO3HAHHOTO BBIOOpA B y4eOHOH M MO3HABATENbHOM. O0YJarOIIHMIACS CMOXKET:
e HAOMIOIATh W AHAIM3HPOBATH COOCTBEHHYIO YYCOHYIO M TIO3HABATCIBHYIO JEATEIHHOCTH
U JICATEILHOCTD JPYTUX O0YJArOIIMXCS B TIPOIIECCE B3aUMOIIPOBEPKH;
® COOTHOCHUTH peayibHbIe u TUTAaHUPYEMBbIe PE3YIbTaThI WHINBUAYaAIbHON
00pa30BaTeIbHON JIeATEIHLHOCTH U JIeTIaTh BHIBOJIBI;
® TIPUHHUMATH PElICHUE B YU4EOHOM CUTyallMl U HECTH 32 HETO OTBETCTBEHHOCTH;
® CaMOCTOSITENIFHO OIpeNeisITh NPUYUHBI CBOETO YCIeXa WM Heyclexa U HaXOAWTh
CIOCOOBI BBIX0/1a U3 CUTYAllUU HEYCIIeXa,
® DPETPOCIIEKTHBHO OIPENESATh, KaKWe JICWCTBUS TI0 PENICHHIO Y4eOHOW 3amadd
WIH TapaMeTpbl JTHUX JICHCTBUH TPUBEIM K IMOJYYCHHUIO HUMEIONIETOCS MPOJIYKTa Y4eOHOM
NESITEIIbHOCTH;
ITo3naBareabnbie YY /1
® JWCIOJB30BaTh MPU XAPAKTEPUCTHUKE BEIISCTB IMOHSATHS: «aTOMY», «MOJICKYJIA», «XUMUICCKUI
AIEMEHT», «XUMHYCCKHI 3HAK, I CUMBOJI», «BEIIECTBO», IIPOCTOE BEIICCTBOY, «CIOKHOE
BEIIECTBO», «CBOWCTBA BEIIECTBY, «XUMUYCCKUE SIBIICHUS», «(DHU3UUECKHE SBICHUSIY,
«k0d(D(PHUIMEHTHI», «HHIEKCH», «OTHOCHTENbHAs aTOMHAs Macca», «OTHOCHTEIbHAs
MOJICKYJISIpHAsT Macca», «MaccoBas JIOJII JJEMCHTa»; 3HaTh: TMPEJAMEThl H3ydeHUS
€CTECTBCHHOHAYYHBIX JMCIMILINH, B TOM YHCJIC XUMUHU; XUMHYecknue cuMBoibl: Al, Ag, C,
Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs ¥ IPOU3HOIIECHHUE;
e KiaccH(UIMPOBATH BEIIESCTBA IO COCTABY HA MPOCTHIC U CIIOXKHBIC;
® pa3MYaTh: TeJa M BEIIECTBA; XUMUICCKUH JIEMEHT U ITPOCTOE BEIIECTRO;

® OmuChiBaTh: (OPMBI CYIIECTBOBAHHUS XHUMHYECKHX DJIEMEHTOB (CBOOOJHBIE aTOMBI,
MIPOCTHIE BEIIECTBA, CIOXHBIE BellecTBa); Tabauunyio ¢opmy [leprogudeckoid CUCTEMBbI
XUMHUYECKUX DJIEMEHTOB; MOJIOKEHUE dieMenTa B Tabnwuie [[. 1. Menneneesa, ucnonb3ys
MOHSATHSI «TIEPUO», «TPYIIA», «TJIaBHAs MOATPYIIAY, «[T000YHAS MOATPYIIAY; CBOHCTBA
BEIIECTB (TBEPIBIX, KUAKUX, Ta3000pa3HBIX);

® OOBSACHATH CYIIHOCTh XHMHYECKUX SIBICHUU (C TOYKH 3PEHHS] aTOMHO-MOJICKYJISIPHOTO
yUEHUS1) ¥ UX MPUHIUITHAIBHOE OTIIHYUE OT (PU3UUYECKUX SIBICHUI;

®  XapaKTepU30BaTh: OCHOBHBIC METOJbI HM3yYCHHS €CTECTBCHHBIX JAMCIMIUIMH (HAOIOJCHNUE,
9KCIIEPUMEHT, MOJICJIMPOBAHKUE); BEIIECTBO IO €ro XMMHYECKOH (hopmylie COriacHo IUIaHy:
KaueCTBEHHBIA COCTaB, THI BeliecTBa (MPOCTOE WIIM CIIOKHOE), KOJMYCCTBCHHBIH COCTaB,
OTHOCHTEJIbHAsT MOJICKYJISIpHAs Macca, COOTHOIIIEHUE MAacC 3JIEMEHTOB B BEIIECTBE, MAacCOBBIC
JIOJIM 3JICMEHTOB B BEIIECTBE (I CIIOKHBIX BEIISCTB); POJIb XMUMHHU (ITOJIOKUTEIBHYIO H
OTPHIIATEIILHYIO) B )KM3HH YeJIOBEKa, apryMEHTHPOBATh CBOE OTHOIIICHHUE K 3TOM Mpodieme;

® BBIYHCIATH OTHOCHTEIIBHYIO MOJICKYJSIPHYIO MacCy BEIIeCTBAa W MAacCOBYIO JIOJIO
XUMHUYECKOTO AJIEMEHTa B COCIMHECHHUSIX

® TIPOBOAUTH HAOIIO/ICHUS CBOWCTB BEUIECTB U SBICHUMN, TPOUCXOISIIUX C BEIICCTBAMU,



e coOmonaTh TNpaBWiIa TEXHUKM OE30HAaCHOCTH TMpU MPOBEACHUU HAOMIONEHUH U
71a00paTOPHBIX OIIBITOB.

Kommynukatuubie YV /|
YMeHue  OpraHu3oBbIBaTh  y4e€OHOE  COTPYJHHUYECTBO M  COBMECTHYIO  JACSTENBHOCTH  C
YYUTEIEM W CBEPCTHHKAMH{; padOTaTh WHAMBHUIYAIbHO W B TPYIIE: HAXOJUThb OOIIee pelieHue
U paspemiatb KOH(GIUKTHl HA OCHOBE COIJIACOBAaHUS MO3MIMKM M ydyeTa MHTepecoB; (GOPMYIUPOBATH,
apryMeHTUpPOBaTh U OTCTaUBaTh CBOE MHEHHE
OOy4Jaromuics CMOXKET:
® OMpeNeNiaTh  BO3MOXHBIE  pOJIM B COBMECTHOM
NESITEIbHOCTH; ® UTPaTh ONPEACICHHYIO POJIb B COBMECTHOM
JESITEIIbHOCTH;
® IpUHUMATh MO3MIMI0 COOECeTHUKA, IMOHMMAas MO3MIHMIO JPYroro, pasiudaTh B €ro peyu:
MHEHHE (TOUKY 3pEHHs), JOKA3aTeIbCTBO (APTyMEHTHI), (DaKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUH;
e OmpejeNATh CBOM JEWCTBUA M JCWCTBHS TNapTHEpa, KOTOpPhIE CIIOCOOCTBOBAIM — HIIU
MPENSITCTBOBAIN MPOAYKTUBHON KOMMYHHUKALIUU;
® CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B MIPOIECCEe YUeOHOM U MO3HABATEIBHON 1eATeIbHOCTH,
® KODpPEKTHO M AapryMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B JHCKYCCUU yMETh
BBIBUTATh  KOHTPApryMeHTHI, mepedpa3upoBaTb CBOIO  MBICTh  (BJIaJeHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);
® KpUTHYECKHM  OTHOCUTBHCSI K  COOCTBEHHOMY MHEHMIO, C  JOCTOMHCTBOM  IPU3HAaBaTh
OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
e Ipe/UlaraTh  ANbTEPHATUBHOE pEIICHHE B  KOH(MIMKTHON
CHUTYAalllH, ® BBIJIEJIATH OOMIYIO TOUKY 3PCHHUS B IUCKYCCHU;
® JIOTOBApUBATHCA O MpaBWJIaX M BOMpOcax Uil OOCYKIEHUS B COOTBETCTBHHM C IOCTaBICHHOU
repen rpymnmnon 3a1avuen;
® OpraHU30BBIBaTh y4eOHOE B3aWMOJIEiCTBHE B Tpymnmne (OmpeAessTh OOLue LelH, paclupenensiTh
POJIH, JOrOBApPUBATHCS IPYT C APYIOM H T. 11.);
® YCTPAHSTh B paMKax Juanora pa3pbIBbI B KOMMYHMKallMM,  OOYCIIOBJIEHHbIE
HETIOHUMAaHUEM/HENPUATHEM CO CTOPOHBI COOECEeNHMKA 3ahaun, (POPMBI WU COACPKaHUS AHAIIOTA.
YMeHHe OCO3HAHHO  HCIIOJIB30BAaTh  PEUEBBIE  CPEACTBA B COOTBETCTBMM C  3ajadei
KOMMYHHMKAIlMM  JUIs ~ BBIP@KEHUS  CBOMX  YYBCTB, MbICIIEl M MOTpeOHOCTeH i
IUTAHUPOBAHUSI W PETYJSIIUU CBOEH JEesATeNbHOCTH; BJaJ€HUE YCTHOM M IUCBMEHHOM pEYblo,
MOHOJIOTHYECKON KOHTEKCTHOH peubto. OOyJaronuics CMOXKET:
e OMpeAensaTh 3ajauy KOMMYHUKAIIUY U B COOTBETCTBUU C HEW OTOMpaTh peuyeBble CPECTBA;
e oTOMpaTh M UCHOJNb30BaTh peEueBbIE CpEJICTBA B IpolecCeé KOMMYHMKAllUU C
JAPYTUMH JIOAbMH (IMAJIOT B Iape, B MaJloi rpymre u T. 11.);
® [peICTaBIsATH B  YCTHOM  WMIM  TUCbMEHHOW  (opme  pa3BepHYTHIM  IJIaH
COOCTBEHHOI e TENLHOCTH,
e CcoOMOMaTh HOPMBI IMYOJWYHON peYH, pErIaMeHT B MOHOJIOTE€ U JTUCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1auei;
e BBICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CY)KICHHE) M 3alpalliBaTh MHEHHUE MapTHepa
B paMKax JIMajiora;
® IPUHHUMATH PEIICHUE B XOJI€ TUAJIOTA U COTJIACOBBIBATH €TI0 C COOECETHUKOM;
e Cco3JaBaTb  IMCbMEHHBIE  «KJIUIIMPOBAaHHBIE» W  OPUTMHAIBHBIE  TEKCTBI  C
HCIOJIb30BAHNEM HEOOXOJUMBIX PEUEBBIX CPEJICTB,;
® HCHOJB30BaTh  BepOajbHbIC  CpencTBa  (CpeacTBa  JIOTHYECKOH — CBsA3M) IS
BBIJICJICHUS] CMBICIIOBBIX OJIOKOB CBOETO BBICTYIJICHUS;
® UCIONB30BaTh  HEBepOalibHbIE CpeacTBa W HarJIsIHbIE
MaTepuasbl, MOJArOTOBICHHbIE/OTOOpAaHHBIE MTOJI PYKOBOJICTBOM YUHUTEIS;
e JenaTh OLICHOYHBIM BBIBOA O JOCTH)KEHHU LIE€IM KOMMYHHKAIlMM HENOCPEICTBEHHO
1I0CJI€ 3aBEPILICHHS] KOMMYHUKATUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.
dopMupoBaHWE W pa3BUTHE KOMIIETEHTHOCTH B 0OJacTH UCHOJIb30BaHUS HH(POPMAIIMOHHO-



KOMMYHUKAITMOHHBIX TexHoJorui (nanee — MKT). O6yuarommuiicst CMOXKeET:
e [ICJICHANIPABICHHO HCKaThb W HMCMOJb30BAaTh MH(POPMAIMOHHBIE PECYpPCHl, HEOOXOIUMBIC
JUTSL pENICHUs YIeOHBIX M MPAKTUYECKUX 3a/1a4 ¢ momolisio cpencts UKT;
® BBIOMpaATh, CTPOUTh W HCIOJIB30BATh AJCKBATHYIO WH(GOPMAIMOHHYIO MOJEIb s
nepeaayn CBOUX MBICIIEH cpeacrBaMu CCTCCTBCHHBIX U q)OpMaJIBHBIX A3BIKOB B COOTBETCTBUU C
YCJIOBUAMU KOMMYHI/IKaI_[I/II/I;
® BBIICIITH UH(OPMATMOHHBIN aCIeKT 3aJ1a4H, OIlIEpUPOBATH JTAHHBIMH,
UCTIOJIB30BATh MOJICIh PEIICHUS 3a/1a4H;
® HCIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHHM (BKJIIOYas BBIOOP aJeKBAaTHBIX
3agaydyc HHCTPYMCHTAJIbHBIX IporpaMMHO-alIapaTHbIX CpCACTB n
CEpBUCOB) JJISl pelieHUs] HHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX YY4E€OHBIX 33/1a4, B TOM YHCIE:
BBIUMCJICHHE, HAMMCAHUE MMHCEM, COYMHEHUM, JOKIAI0B, pedepaToB, CO3JaHUE MIPE3CHTAIIUHN U JIp.;
® UCIOJB30BaTh HHPOPMAIUIO C YIETOM ITHUECKHUX U MPABOBBIX HOPM;
e co3maBath WH(MOPMAIMOHHBIE PECYpPChl PA3HOTO THMA M JUIS DPa3HBIX ayIUTOPUH,
co0roaaTh HHGOPMAIIMOHHYIO TUTHEHY U MTpaBWiIa HH(POPMAIIMOHHOM 0€30TaCHOCTH.
IIpenMeTHBIMHU pe3yJIbTATAMU OCBOCHHSI BBIITYCKHUKAMU OCHOBHOM IITKOJIBI IIPOTPaAMMBbI
0 XMUMHUH SIBJISFOTCS:

®  HCIIOJIB30BATh MIPU XaPAKTEPUCTUKE BEIICCTB MOHSITHS: «aTOM», «MOJICKYJIa, «XUMUYCCKUN
3JIEMEHT», «XXUMHUYCCKUI 3HAK, UIIH CUMBOJI», «BEIICCTBOY, IPOCTOE BEIICCTBOY, «CIIOKHOE
BEIIICCTBOY, «CBOMCTBA BEILIECTBY», KXXUMUUYCCKUE SBICHHS, «(DU3HUUCCKHUE IBICHUS,
«K03(D(PHUIMEHTBI», «HHICKCBI», KOTHOCUTEIIbHAS aTOMHAs Maccay, «OTHOCHTEIbHAs
MOJICKYJISIPHASI MacCay, «MaccoBasi J0JIS AJIEMEHTa»; 3HATh: IPEMEThI U3Y4YCHUS
€CTECTBEHHOHAYYHBIX AUCUUIUINH, B TOM YUCIIEe XUMHH;, XUMU4eckre cuMBoiibl: Al, Ag, C,
Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U IPOU3HOIIECHNUE;

® KJIACCH(HIIMPOBATH BEIIECTBA 110 COCTABY Ha MPOCTHIC U CIIOXKHBIC,

® pa3MyaTh: TEJa M BEIIECTBA; XUMUYCCKUH 3JIEMEHT H ITPOCTOE BEIIECTRO;

® ONUCHIBaTh: (DOPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOIHBIE ATOMBI,
MIPOCTHIE BELIECTBA, CIOKHBIE BELIECTBA); TabinuHyto popmy [lepuoanueckoit cucteMbl
XUMHUYECKHX 3JIEMEHTOB; MOJIOXKEeHHe d1eMenTa B Tabnuie . 1. Menaeneesa, HCONb3ys
TIOHSATHUS «TIEPUOJ», «TPYIITIa», «TJIaBHAS MOATPYIINay, «[T000YHAs MOATPYIINAY; CBOWCTBA
BeIIECTB (TBEPABIX, KHUAKUX, Ta3000pa3HbIX);

® OOBSICHATH CYIIHOCTh XUMHUYECKUX SIBIICHUH (C TOUKU 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO
YYEHHS) U UX MPUHITUITHATIEHOE OTIUYHNE OT (PU3UUECKUX SIBJICHUM;

®  XapaKTepU30BaTh. OCHOBHBIC METO/IbI U3YUCHHS ECTCCTBEHHBIX AUCIUILTUH (HaOI0ICHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHKE); BEIIECTBO 110 €r0 XMMUYECKOH (popMyJie COriacHo uiaHy:
KaueCTBEHHBIH COCTaB, THIT BEHIECTBA (IIPOCTOE WM CIOKHOE), KOJTMYECTBEHHBIN COCTAB,
OTHOCHUTEJIbHASI MOJICKYJISIPHAS. Macca, COOTHOILIEHHE MacC DJIEMEHTOB B BEIIECTBE, MACCOBBIC
JIOJTM AJIEMEHTOB B BEIIECTBE (IS CIIO’KHBIX BEIIECTB); POJIb XUMUH (TTOJIOKUTEIHHYIO U
OTPHLIATEIILHYIO) B XKH3HH YEJIOBEKA, apIyMEHTUPOBATh CBOE OTHOIIICHHE K 3TOW IpodiieMe;

®  BBIYMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA U MAaCCOBYIO JIOJTIO
XAMHUYECKOI0 3JICMECHTA B COCAUHCHUSIX;

® TIPOBOJUTH HAOJIOJICHUS CBOMCTB BEIIECTB U SIBICHUH, IPOUCXOIAIINX C BEIIECTBAMHU;

e co001aTh PaBUJIa TEXHUKU O€30MMaCHOCTH MPH MPOBEACHUN HAOIIOIEHUI U
71a00paTOPHBIX OIBITOB.



CoaepixkaHue nmporpamMmsl

XuMHA B lIEHTPe ecCTeCTBO3HAHUSA

XuMHUsT — 4YacThb €CTeCTBO3HaHHUS. B3auMoOTHOIIEHUS YelnoBeKa M OKpyxkKarouiero mupa. Ilpenmer
xumun. Ousndeckue Tena u Beuiecrpa. CBoiicTBa BemiecTB. [I[puMeHeHe BEeIECTB Ha OCHOBE WX CBOMCTB.
Habnroienne kak OCHOBHOM METOJI MO3HAHUS OKPYXKAIOIIET0 MUpa. YCJIOBHs MPOBEIEHUS HAOIIOICHHUS.
I'mnore3a. OxcmepumenT. BriBoxa. Crtpoenue miamenu. JlaGoparopuss u  oOopymoBanue. Mojens,
MozenupoBanue. OcoOeHHOCTH MOJENUpoBaHus B reorpaduu, ¢uszmuke, 6uosoruu. Mojenan B OUOJIOTHH.
Mymsoku. Moaenu B gusuke. DnektpodopHas mMammHa. ['eorpapuyeckne Mojend. XUMUYECKHE MOJICIH:
IIpeIMEeTHBIE (MOJEIN aTOMa, MOJIEKYJ, XUMHUYECKHX
U TPOMBIIUICHHBIX IPOU3BOCTB), 3HAKOBbIE, HJIM CUMBOJIbHBIE (CHMBOJIBI 2JIEMEHTOB, (POPMYJIbI BEIIECTB,
ypaBHEHHUS peaknuii). XUMUYSCKUNU DJIEMEHT. XHUMHUUYECKHe 3Haku. VX 0003HaveHHE, MPOHU3HOIICHHE.
Xumuueckue Qopmynsl BemiectB. llpocTeie u  cnokHble BemiecTBa. MHnmekcel u k03 dUIIMEHTHI.
KauecTBeHHBI M KOJMYECTBEHHBIM COCTAaB BCIIECTBA. YHUBEPCAIbHBIM XapakTep IOJIOKEHUU
MOJIEKYJISIpHO-KUHETHUECKON Teopuu. [loHsTus «atom», «Monekyna», «uoH». CTpoeHHe BellecTBa.
Kpucrannuueckoe cocrtosiHue BemlecTBa. Kpucrtamnumueckue pemieTkd TBepabix BemiecTB. [luddysus.
bpoyHoBckoe nBmxeHue. BemiectBa MOJIEKYJISIPHOIO M HEMOJIEKYISIpHOTO cTpoeHud. llonsarue o6
arperaTHOM COCTOSIHMM BemiecTBa. Pu3nueckue M XUMUYECKHE SBIEHMs. ['a3000pasHble, KUAKUE U
TBepAble BeulecTBa. AMopdHbie BemecTBa. CTpoeHue 3emin: SApo, MaHTud, kopa. Jlutocdepa. Munepasl
U TOpHBbIE MOpoAbl. Marmatuyeckue W OCaJO4yHble (HEOpPraHMYeCKHe W OpraHudeckue, B TOM YHUCIEe U
ropro4ue) nopoabl. XMMHUECKUN COCTaB KUBOM KJIETKU: HEOpraHW4yeckue (BoJa U MUHEpAIbHbIE COJIU) U
opranuueckue (OenKu, >KUpBI, YIJIEBOJbl, BUTAMHUHBI) BellecTBa. buosnoruueckas pojib BOJbl B KUBOM
kietke. @otocunTe3. Xnopoduii. buonornueckoe 3HaueHNE KUPOB, OCIKOB, FIPUPHBIX Maces, YIIeBOI0B
Y BUTAaMUHOB I JKU3HENEATEIBHOCTH opranu3moB. KauecTBeHHble peakiuu. Pacmo3HaBanue BemiecTB ¢
MTOMOMUIbIO KAYECTBEHHBIX peakuuil. AHaIMTH4YeCKUi curHai. OnpesenseMoe BEIEeCTBO U PEAKTUB Ha HETO.
JeMoHCcTpanum:

1. Konnekuus paziavyHbIX MPeIMETOB WM GoTorpaduil mpeIMeToB U3 AIFOMUHUS JUISl HIUTIOCTPALIUH

UJIeH «CBOWCTBA — IMPUMEHEHUEY.

2. YyeOHOe 000pyJOBaHUE, HCHIOIB3YEMOE Ha YpOKax (pru3nku, OM0IOruu, reorpaguu u XuMHH.

3. DnexrpodopHas mamuHa B JnedcTBUU. ['eorpadudeckue monenu (rinodyc, kapra). buomorndeckue
MoJielH (MYJISKM OpraHOB M CHCTEM OPraHOB PAacTEHMM, JKMBOTHBIX U ueioBeka). dusnueckue u
XUMHUYECKHE MOJIETIN aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIUIMYECKUX PELIETOK.

OObeMHbIE U HIAPOCTEPKHEBBIE MOJIEH BOJIbI, YTIIEKUCIIOTO U CEPHUCTOIO I'a30B, METaHa.
OO0pa31bl TBEPBIX BEHIECTB KPUCTAIMYECKOTO CTPOSHUS. MOAETN KPUCTAIUINYECKUX PEIIETOK.
6. Boma B Tpex arperaTtHbIX cOCTOSTHUAX. KOJUTeKINS KPUCTAIITMYECKUX U aMOP(HBIX BEIIECTB U
W3AEJUI U3 HUX.

7. Konnexkuus MUHepasnoB (J1a3ypuT, KOPYH[, XaIbKOIUPUT, QIIFOOPUT, TAJIUT).

8. Komekuus ropHbIx mopo (TpaHuT, pa3inudHbie GOpMbI KaJbIIUTa — MEJ, MPaMop, U3BECTHSK).

9. Komeknus roprovux UCKomaeMbiX (He)Th, KAMEHHBINA yroJib, CIIAHIIBI, TOP().
JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI

1. Hayunoe HaGmrofeHue u ero onucanue. M3ydenne cTpoeHus miaMeHHu.

2. CnmpToBast SKCTPaKIUS XJI0pOopHILIa U3 3€JCHBIX JINCTHEB PACTECHHH.

3. «llepenuBanuey yriieKUCIOro raza B CTakaH Ha YpaBHOBELICHHBIX BECax.

4. KauecTBeHHas peaklys Ha KUCIOPO/I.

5. KauecTBeHHas peaklus Ha YIIIEKUCIBIN ras.

JlaGopaTropHbie padoThbI:

Pacnpoctpanenue 3amaxa 0/1€K0JI0OHa, JyXOB W JI€30/10paHTa Kak nporecc 1uddy3uu.
Habmtoienue OpoyHOBCKOTO IBUKEHHS YaCTHUEK YEPHOM TYIIH M0 MUKPOCKOIIOM.
Juddy3us nepmaHranara Kaiaus B )KeJaTHHE.

OGHapyxeHune 3(pUpHBIX Maces B aneIbCHHOBON KOPOYKE.

N3y4eHne rpaHuTa ¢ IOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.

Omnpenenenue conep:kanus BOAbl B PACTEHUH.

OOHapy)XeHre Macia B CEMEHax MOICOJTHEUHUKA U IPEIIKOT0 opexa.
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8. OOHapykeHHe KpaxMaia B NIIEHUYHOH MyKe.
9. BsaummopeiicTBHe aCKOPOMHOBOI KHUCIIOTHI C MOJIOM (ompeaesienne BuTamuHa C B pa3InyHbIX
COKax).

10. IIponyBaHue BBLIBIXaEMOTO BO3/1yXa Y€pe3 U3BECTKOBYIO BOAY.

11. ObHapyx)eHue U3BECTKOBOM BOJIbI CPEIU PA3IUNYHBIX BEILIECTB.
IIpakTn4yeckue padborTbi:

1. 3naxomcTBO ¢ 1abopaTopHBIM 00OpyAoBaHueM. [IpaBuia TeXHUKN O€30MaCHOCTH.

2. HaGmonenue 3a ropsimei cBeuoil. Y CTpOHCTBO U paboTa CIIUPTOBKH.

MarteMaTHKa B XUMHMH

OTtHocuTenbHAsE aTOMHAsI Macca 3j1eMeHTa. MonekyispHas Macca. OnpeeneHue OTHOCUTEIbHON aTOMHOM
MacChl XHMHYCCKMX »3JieMeHTOB 1o Tabmume JI. 1. MenneneeBa. HaxoxkaeHue OTHOCHTEIIBHOM
MOJICKYJISIPHOM Macchl 1o GopMyJsie BEIECTBA KAK CyMMbl OTHOCUTEIBHBIX ATOMHBIX Macc, COCTaBIISIOIINX
BELIECTBO XMMMUECKUX 3J€MEHTOB. [IoHATHE O MaccoBOM /10j1€ XMMHUYECKOro AyieMeHTa (W) B CIOXKHOM
BEIIIECTBE U €€ pacyeT 1o ¢opmyie BemecTBa. HaxoxneHue GopMyIibl BEmecTBa M0 3HAYCHUSIM MaCCOBBIX
JoJiel 00pa3yrolMX ero 3JeMEHTOB (JJs JIByX4acoBOro M3ydeHus Kypca). Uucrtbie BemiectBa. CmecH.
['eTeporennsie U roMoreHHbIe cMecH. ['a3000pa3Hbie (BO3AyX, IPUPOIHBIMA Ta3), Kuakue (HedTh), TBepbie
cMecu (TOpHbIE MOPOJbI, KyJMHApHbIE CMECH M CHHTETHYECKHE Morolue cpeacrta). OnpeneneHue
o0wvemHOIM fomu ra3a (¢) B cmecu. CoctaB aTMOC(EpHOTO BO3AyXa U MPUpOJHOro raza. Pacuer oO6bema
JIOJIU Ta3a B cMecH 1o ero o0wemy u HaoOopoTt. [Tonstue o ITJIK. MaccoBas nons Bemiecta (W) B pacTBOpe.
Konuenrpanus. PactBopurens U pacCTBOPEHHOE BEIIECTBO.
Pacuer mMacchl pacTBOpPEHHOTO BEIIECTBA MO0 MAcCe pacTBOPa M MAacCOBOM J10Jie PACTBOPEHHOI'O BELIECTBA.
[TonsiTe 0 YMCTOM BelIECTBE U MpuMecH. MaccoBas nous npumecu (W) B oOpasiie UCXOJHOTO BELIECTBA.
OcHoBHOe BemiecTBO. Pacuer Macchl OCHOBHOIO BEIIECTBA [0 Macce BELIECTBa, COJAEpIKAILEro
OIpPEICIIEHHYIO MAaCCOBYIO JIOJIIO IIPUMECEH.
JdeMmoncTpanum:
Komnexmus pa3nuyHbIX BUAOB MpaMopa U U3/IeNUil U3 Hero.
CMech peuHOro U caxapHOTo Mecka U UX pasJieleHue.
Konnexkuust HepTu 1 HEPTENPOTYKTOB.
Komnnekuust OBITOBBIX CMECEH.
Juarpamma coctaBa aTMOC(EPHOT0 BO3AyXa.
Jlnarpamma coctaBa MpUPOIHOTO Tasa.
Komnekuus «MuHepaibl 1 TOPHBIE TOPOIBD.
IpakTuyeckue paéoThl

1. TlpuroroBieHue pacTBOpa C 3aJJaHHON MAacCOBOH /10JIel paCTBOPEHHOT'O BEIIECTBA.

SBJieHHs, IPOUCXOSIIIME C BelleCTBAMH

CrniocoOblI pa3zaeneHus cMeceil 1 ouncTKa BelecTB. HekoTopele mpocTeiinme crioco0bl pa3ieieHus
CMeceil: MpocenBaHue, pa3ieJIeHIe cMecell TTOPOIIKOB JKelle3a U Cepbl, OTCTauBaHUE, JeKaHTalMs,
HEHTPUPYTHUPOBAHNE, Pa3IeIICHHUE C TIOMOIIBIO JETUTELHON BOPOHKH, QribTpoBanne. OuibTpoBaHUe
B abopaTtopuu, ObITy U Ha npousBojcTBe. [lonsatue o punbrpare. AncopOuus. [lonsarue 06 agcopbumu u
azcopOeHTax. AKTUBUPOBAaHHBIA yroyib Kak BaKHEWIINI ajcopOeHT. YcTpoiicTBo mpoTuBoraza. Crnocoobl
OYMCTKH BOJBL JlucTmimsamus (TMEeperoHKa) Kak MpOIecC BBIICTICHHS BEIIECTBA M3 KHIKOH CMECH.
JuctunnupoBaHHass BoAa ©  o0jacTu ee TpuMeHeHus. Kpucramnuzanus WO BhIIapUBaHUE.
Kpucrannuzanus u BbIIapuBaHue B JabopaTopuu (KpucTauiu3aTopsl u  ¢GapopoBble YalIKH JJis
BhIMapuBaHus) W mpupojne. [leperonka HedTtn. Hedremponykrel. PpaknmoHHAs TEpErOHKA >KUIAKOTO
BO3AyXa. XWMHYECKHE pEaKIMH KaK TPOIECC TPEBPAlICHUs OIHUX BEHIECTB B Jpyrue. YCIOBHUS
NPOTEKaHUs M MPEKpaleHuss XUMHUECKUX peakiuil. ConpuKocHOBEHHE (KOHTAKT) BEIIECTB, HArpeBaHUE.
Karanuzatop. aruburop. YnpasieHnue peakiusamu ropeHus. [Ipu3Haku XUMUYECKUX peakiuii: "3BMEeHEHUe
1BeTa, 00pa3oBaHME OCaJika, PAaCTBOPEHHE IOJYYEHHOTO OCajKa, BBbIJIEJICHHE ra3a, MOSBIIEHUE 3amaxa,
BBIJICJICHUE WJTH TTOTIIOMICHUE TETUIOTHI.
JdemMoHcTpanuu
OunpTp llorTa. Boponka broxnepa. YcranoBka 1ist GUIBTPOBAHKS 10T BAKYYMOM.
PecniuparopHble Macku ¥ MapJieBble TOBSI3KHU.
IIpoTuBoOras u ero ycTpoucTBo.
Konnexnus «HedTh u HEPTETPOTYKTHIY.
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l[eMOHCTpa].[I/IOHHLIe IKCIEPUMEHTDBI

1.

2.
3.
4

oo

9.

10.

11.
12.
13.

Paznenenne cmecu mopolka cepsl U KeJIE€3HbIX OMUIIOK.

Paznenenune cmecu mopolka cepsl M Iecka.

Paznenenune cMecu BOJIBI M PACTUTEIHHOTO Macia ¢ TIOMOIIBIO IETUTEIBHON BOPOHKH.
[TomyyeHne AUCTUIIIIMPOBAHHOM BO/IBI C IOMOIIBIO JIAOOPATOPHON YCTAHOBKHM ISl IIEPErOHKU
JKUIKOCTEH.

Paznenenue cmecu nepMaHrasata U AMXpomara Kajiaus criocoOOM KpUCTaNIM3alUH.
B3aumMoneiicTBre KeIe3HbIX OMMIIOK U OPOIIKA CEePhI MPH HarPEBaHHH.

[TomyyeHue yriiekucioro raza B3auMoJIecTBUEM MpaMopa ¢ KUCIOTOH U 0OHapyKeHHE ero ¢
IIOMOILBIO U3BECTKOBOM BOJIBI.

Karanutudeckoe pasiioxeHue nepokcuaa Boaopoa (karainusarop — quokeua Mapradua (IV)).
OOHnapyxeHue pacTBOpa MIEJI0UYH C TTOMOIIBI0 HHIUKATOPA.

B3aumMoneiicTBue pacTBOopa epMaHraHara Kajlus U pacTBOpa AUXpoMara Kajlusi C pacTBOPOM
cynbduTa HATPUS.

B3aumoneiicTBrue pacTBOpa epMaHranara Kajusi ¢ aCKOpOMHOBOM KHCIOTOM.
B3aumoneiicTBre XJ10puia xxesesa ¢ )KEeITOH KPOBSIHON COJIbIO U TMIPOKCUIOM HaTpPHUS.
BsaumopeiictBue ruapokcusa xenesa (I11) ¢ pacTBopom ConsiHON KUCTOTHI.

JlaGopaTropHbie padoThbI:

1.
2.

AncopOuust KyKypy3HbIMU HaJIOUKaMH [1apOB MaXy4HX BELIECTB.
N3yuyenue yCcTpoNCTBA 3aKUTAIKYU U INIAMEHH.

I[IpakTuyeckue padboTbI:

1.
2.
3.

BripanmBanue KpucTaaioB COMH (JOMAITHUIN SKCIIEPUMEHT).
OuucTka MoBapeHHOM COJIH.
W3ydeHue mpoliecca KOppo3uH Kenesa.

Paccka3bl mo xumMmuun
Briaromuecs pycckue yueHble-XUMUKU. VICTOpHsI XUMUYECKIX BEUIECTB
(oTKpBITHE, IOTYyYeHHE U 3Ha4YeHHe). M3yueHne XuMHUeCKUX peakini.

TemaTnyeckuii njian

7 KJacc
Ne Tema KoandecTBO
JacoB
1. XUMUS B IICHTPE €CTECTBO3HAHMUS 12
2. | Maremaruka u XUMHS 10
3. | SIBnmenust, npoMCXOSIIKE C BEIIECTBAMU 8
4, Pacckasnl mo Xxumuu 4
Hroro: 34 yaca



















