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1.IInanupyemble pe3yabTaThl 00y4eHHUSI.

JIMYHOCTHBIMHU pe3yJbTATAMH U3Y4YEHUs IpeaMera «XUMUsS» ABISIOTCS CIEAYHOIINe
YMEHHSL:
1. OCO3HaBaTh €MHCTBO U LIEJOCTHOCTb OKPY’KAIOIIEr0 MUpPA, BO3MOXKHOCTHU €ro MO3Ha-
BAaEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTH)KEHUI HAyKH;
2. IIOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE ILIEJOCTHOE MHPOBO33pPEHME: OCO3HABaTh II0-
TPeOHOCTh ¥ TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIILHOU Jiesi-
TEJIBHOCTU BHE LIKOJIbI;

3. OIICHUBATh KU3HECHHBIC CUTYAIMH C TOYKHU 3peHHs 0€30MacHOr0 00pasa KU3HHU U cOXpa-
HEHHSI 3]I0POBbSI;

4. OLICHUBATb YKOJIOTMYECKUM PUCK B3aUMOOTHOILLICHUN YEJIOBEKA U IIPUPOIBI.

5. (GopMHpPOBATh HKOJIOTUYECKOE MBINUICHUE: YMEHHUE OIICHUBATH CBOKO JESATEIBLHOCTh H

IOCTYIKHU JAPYTUX JIFOAEH ¢ TOUKH 3PEHUSI COXPAHEHUsI OKPY’KAIOLIEH Cpefibl - rapaHTa )KU3HU U
OyraromoJrydusi JIt0Iei Ha 3emiie.

MeTanpeamMeTHe pe3yJbTaThl.

MertanpeqmMeTHble pe3ybTaThl, BKIOYAOT OCBOEHHBIE 0OYyYaIOUIMMHUCA MEXIPEIMETHbIE O-
HATHS 1 YHUBEPCAIbHBIC y4eOHbIC ACHCTBUS (PETyIATHBHBIE, TO3HABATEIbHBIE, KOMMYHHUKA-
THUBHBIC).

PeryasituBubie YY /|

1. VYMeHue caMOCTOSTEIBHO ONPENEATh LeIH 00yUeHHsl, CTABUTh U (hOPMYIMPOBATH
HOBBIE 33/1a4y B yueOe U NI03HABATEJIbHOMN JeSTEIbHOCTH, pa3BUBaTh MOTUBBI U UHTEPECHI CBO-
eil mo3HaBaTeabHOM 1eATeNbHOCTH. O0YYatoOLUIiCs CMOXKET:

® AHAIM3MPOBATH CYNIECTBYIOIINE U TNIAHKPOBATH OyayIine o0pa3oBaTebHbIC PE3YiTb-
TaThl;

® IeHTU(GULIUPOBATH COOCTBEHHBIE TPOOJIEMBI U ONPEAEIATH INIaBHYIO IPOOIIeMy;

® BBIABUTaTh BEPCHH PEIICHHUS MPOOJIEMBI, (OPMYIHPOBATH THUIIOTE3HI, MPEIBOCXH-
IaTh KOHEYHBIN pe3ybTar;

® CTaBUTH 1IeJIb JEATEIbHOCTH HA OCHOBE OIPE/eIEeHHON MPOOIeMbl U CYIIECTBYIOIUX
BO3MOKHOCTEH;

e (opMynupoBaTh y4eOHbIE 3aJjaul KaK IIaru JOCTH)KEHUS MOCTABJIEHHOW LeNu Jes-
TEJIbHOCTH;

e 00OCHOBBIBATh II€JIEBbIE OPUEHTHPHI U IPUOPHUTETHI CCIIKAMHU HA LIEHHOCTH, YKa3bl-
Basi 1 000CHOBBIBAsS JIOTMYECKYIO TIOCIIEI0BATENIBHOCTD I1aroB.

2. YMeHHe caMOCTOSTENIFHO IJIAHUPOBATH ITYTH JTOCTHIKECHUS IIeJIei, B TOM YHCIIEe allb-
TEepHAaTUBHBIE, OCO3HAHHO BbIOMpaTh Hambosee 3(h(HeKTUBHBIE CIIOCOOB! pelIeHUs] YUeOHBIX U
MO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

® OmpenensiTh HeOOXOqUMbIe JecTBUE(s) B COOTBETCTBUM C YUeOHON M MO3HABATENb-
HOM 3aj1aueil ¥ COCTaBIISAThH AITOPUTM MX BBIIIOJHEHUS;

e 00OCHOBBIBaTh U OCYHIECTBIISITH BbIOOp Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHHUS
y4eOHBIX U M03HaBaTEIbHbBIX 33J1ay;

® OMNpeAensTh/HaXOqUTh, B TOM YHCII€ U3 TNPEAJIOKEHHBIX BapUaHTOB, YCIOBHS IS
BBITIOJIHEHHS YIEOHOW U MTO3HABATEIHLHOM 3a/1a4H;

® BBICTpauBaTh JKU3HEHHbIC IUIaHBl Ha KPAaTKOCPOUYHOE Oyayluee (3asBIIATH LEJIEBbIE
OpPHUEHTHUPBI, CTABUTh a/I€KBATHBIE UM 3aJ[audl U Ipeularath JACHCTBHS, yKa3biBas 1 00OCHOBBI-
Basl JIOTMUYECKYIO NTOCIEA0BATEIbHOCTD I1aroB);

e BBHIOMpaTh U3 NPEIIOKEHHBIX BapUAaHTOB M CAMOCTOSATENBHO HCKaTh CPEJICT-
Ba/pecypcChl AJIs pelieHus 3a/1a41/JOCTHKEHUS 11eTIH;

® COCTaBJIATH IUIaH peUIeHHs TPOoOJIeMbl (BBIITOJIHEHUS IPOEKTA, MPOBEACHUS UCCIEA0-
BaHUs);

® OIpeaensiTh MOTEHIMAIbHBIE 3aTPYAHEHUS MPU PELICHUU Yu4eOHOH U Mo3HaBaTelb-
HOM 3a71auil U HaXOJIUTh CPEJCTBA /ISl UX YCTPAHEHUS;



® ONUCHIBATH CBOM OIBIT, OOPMIISISL €T0 AJIS Mepeadd JpyTruM JIOASM B BHJIE TEXHO-
JIOTMM PELIeHUs MPAaKTUYECKUX 3a]1a4 ONPEIeIIEHHOrO KJlacca;

® IUIAHHPOBATH U KOPPEKTHPOBATH CBOI MHAWBUIYAJIbHYIO 00pa30BaTEIbHYIO TpaeK-
TOPHUIO.

3. YMeHHe COOTHOCUTHb CBOM JEHWCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYLIECTB-
JSTh KOHTPOJIb CBOEH JIEATENbHOCTH B IIPOLIECCE TOCTHKEHUS Pe3ysbTara, ONpPEIeisTh CIIOCO-
Obl elicTBUI B paMKaX MPEAJIOKEHHbBIX YCIOBUM M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JEHCT-
BUS B COOTBETCTBUU C U3MEHSIIONICHCS cuTyanueid. OOyqaromuics CMOXKET:

® OIpEJENATh COBMECTHO C IE€AaroroM M CBEPCTHUKAMU KPUTEPHUM IUIAHUPYEMBIX pe-
3yJIbTaTOB M KPUTEPUU OLICHKH CBOEH yuyeOHOI NesTeIbHOCTH;

® CHUCTEMaTHU3UPOBATH (B TOM YHCIE BBHIOMPATH MPHOPUTETHHIC) KPUTEPUU TUIAHUpYE-
MBIX PE3YyJIbTATOB U OLIEHKH CBOEH 1€ATEIbHOCTH;

e 0oTOMpaTh MHCTPYMEHTHI Ul OLIEHUBAHMSI CBOEH AEATENBbHOCTHU, OCYIIECTBISTH Ca-
MOKOHTPOJIb CBOEH J1€ATEIbHOCTH B paMKaX IPeAJIOKEHHbBIX YCIOBUM U TpeOOBaHU;

® OILICHUBATH CBOIO AESTEIbHOCTb, APIYMEHTUPYsI IPUUMHBI JOCTHKEHUS UM OTCYTCT-
BUS IUIAHUPYEMOT'O PE3yJIbTaTa;

® HAXOJUTh JOCTAaTOYHBIC CPEJICTBA AJIS BBHIIOJIHEHUS YUEOHBIX ACHCTBUI B U3MEHSIO-
HICHCS] CUTYalluu W/WJTH TIPH OTCYTCTBUM INIAHUPYEMOT'O PE3yIbTaTa;

e paboTas 10 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESATEIbHOCTh Ha OC-
HOBE aHaIM3a U3MEHEHUI CUTyallud JUIsl MOJTYYEHUs 3aIUIAHUPOBAHHBIX XapaKTEPUCTUK IPO-
IyKTa/pe3ynbTaTa;

® YCTAaHaBJIMBATh CBSA3b MEX/Y HNOJIYYCHHBIMU XapaKTEPUCTUKAMU MPOJYKTA U Xapak-
TEPUCTHKAMH ITpolecca AATEIbHOCTU U 110 3aBEPLICHUH IEATEIbHOCTH MpeiaraTb H3MEHEHHE
XapaKTEPUCTHK Ipolecca Ui OJIyYEeHUs YIyULICHHbIX XapaKTEPUCTUK IPOAYKTA;

® CBEpATb CBOM JACUCTBUS C LIEJbIO U, IPU HEOOXOIUMOCTH, UCIPABIATh OIIMOKHU ca-
MOCTOSITEIBHO.

4. VYMeHue OLICHMBATh IPaBUJIBHOCTh BBIIIOJIHEHUS Y4EOHOH 3aJauu, COOCTBEHHbBIE
BO3MOYKHOCTH €€ perieHusi. O0ydaromuiicss CMOXKeT:

® OMNpeAensaTh KPUTEPUH MPABHIBHOCTH (KOPPEKTHOCTH) BBIOJHEHUS y4eOHOU 3ana-
qu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIETO MHCTPYMEHTApUs
JUIs BBITIOJIHEHUS! yueOHO 3a/1auu;

e CcBOOO/HO MMOJIb30BAaThCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH M CaMOOLEHKH, HC-
X0JIs U3 eI U UMEIOIIMXCS CPEICTB, pa3ianyas pe3yJabTaT U CIIOCOObI AeHCTBHI;

® OIEHMBATh MPOAYKT CBOCH JEATEIBHOCTH IO 3aJaHHBIM /WM CaMOCTOSATENIBHO OIl-
peAeneHHbIM KPUTEPUSIM B COOTBETCTBUU C LIETIBIO JESITENLHOCTH;

e 00O0CHOBBIBaTh JOCTHKUMOCTH LIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBO-
UX BHYTPEHHUX PECYpPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

e (uKcUpoOBaTh U aHAIU3UPOBATh JUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3Yb-
TaTOB.

5. Brnanenue ocHOBaMu CaMOKOHTPOJIS,, CAMOOLICHKH, IPUHSATHS PEIIEHUH 1 OCyIIecT-
BJICHHSI OCO3HAHHOTO BHIOOpA B yueOHOM 1 Mo3HaBaTebHOM. O0yJarouIuiicss CMOXKET:

e Ha0MIOIaTh M AHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO M IMO3HABATEIbHYIO JESTEb-
HOCTb U JeSITEIBHOCTh JPYTUX 00yUaromUXCsl B IPOIECCE B3aUMOIIPOBEPKH;

® COOTHOCUTH pealibHble M IUIAHUpYEMble pe3yJbTaThl WHAUBUAYaJIbHOH 00pa3oBa-
TEIbHON AESITETLHOCTHU U JIeNaTh BHIBOJIBI;

® [PUHHUMATH PEIICHUE B YUeOHOH CUTYyallul U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO OIPENEIATh NPUYMHBI CBOETO YCIEXA WMJIM HEYCIEXa U HaXOIUTh
CIocoObI BBIX0/1a U3 CUTYAIlMU HEYyCIexa;

® PETPOCIEKTUBHO ONpPENAENsITh, KaKue JEHCTBUS MO pEHICHUI0 y4eOHOU 3aau WM
napaMeTphl 3TUX JACUCTBUI MPUBEIH K MOIYUYEHUIO UMEIOLIETOCs MPOIYKTa YUeOHOU JesATelNb-



HOCTHU;

® JIEMOHCTPUPOBATh MPUEMBI PETYJSAIUN MCUXO(U3HOIOTHUECKUX/ IMOIMOHAIBHBIX
COCTOSTHUM JUTsl JOCTHXKEeHHS P (deKTa yCcrokoeHus (YCTpaHEHUs 3MOIMOHAILHOW HANPSKEH-
HOCTH), 2 pexTa BoccTaHOBICHHS (0CIabaeHUs MPOSIBICHUN yToMiIeHHs ), dd(eKTa aKkTHBH3a-
11U (TTOBBIMICHUS TICUXO(PU3NOIOTHIECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /|

6. VYMeHue ompeAensTh MOHSITHS, CO3AaBaTh OOOOIICHHUsS, yCTaHABIUBAThL aHAJIOTHU,
KJIaCCU(UIIUPOBATh, CAMOCTOSATEIHHO BbIOUPATh OCHOBAHUS U KPUTEPUU IS KiaccuuKau,
YCTaHABIIMBATh MPUYHMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYXICHHE, YMO3aK-
Jro4YeHue (MHIYKTUBHOE, AETyKTUBHOE, TI0 aHAJIOTUH) U JeNaTh BhIBOABL. OOydarouuiics cMo-
KET:

® 10I0MpaTh CIOBA, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, ONPEACISAIONINEe ero Mpu3Ha-
KU U CBOMCTBA;

® BBICTPAaUBaTh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO M3 KJIFOYEBOTO CIIOBA M COIMOMYH-
HEHHBIX MY CJIOB;

® BbIIEIATH OOUINI MPU3HAK JABYX WJIM HECKOJIBKHUX MPEAMETOB WJIH SBJICHHUM U 00BsiC-
HSTh UX CXOJICTBO;

e OO0BEIMHSATH NMPEAMETHI U SIBJICHUS B TPYIIIBI 110 OMPEACIICHHBIM IMPU3HAKAM, CPABHU-
BaTh, KJ1accuummupoBarh 1 0000MaTh (GAKTHI U SABICHHUS;

® BBIICIATH SIBJICHHUE U3 OOIIETO psAsla IPYTUX SIBICHUM;

® OMpeAensiTh 00CTOATENbCTBA, KOTOPbIC MPEIIECTBOBAIN BOZHUKHOBEHHUIO CBSI3U Me-
Ky SIBICHHUSMH, U3 3THX OOCTOSATEIBCTB BBIACIATH ONPEACISIONINE, CIOCOOHBIE OBITh MPUYH-
HOU TaHHOTO SIBIICHUS, BBISBIISATH IPUUUHBI U CJICJCTBUS SIBICHUIA;

® CTPOHUTH PACCYXKICHHE OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM U OT 4a-
CTHBIX SIBJICHUU K OOITUM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PAacCyXJEHUE HA OCHOBE CPAaBHEHHUS MPEAMETOB U SBJICHHM, BBIACISS MPU
3TOM 001I1e MPU3HAKH;

® U3Jarath MOJIYYCHHYIO WH(OPMAIIHIO, MHTEPIPETHPYS €€ B KOHTEKCTE PeIIacMoi 3a-
JIaYH;

® CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAIINIO, HYKIAIONIYIOCS B TPOBEPKE, Mpeana-
raTh U MPUMEHSTH CIIOCO0 MPOBEPKH JTOCTOBEPHOCTH MH(POPMAIUH;

e BepOATM30BaTh YMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHHKOM;

® OOBSCHATH SIBJICHUS, TIPOIECCHI, CBSI3U M OTHOIICHWMS, BBIBIISICMBIC B X0JI¢ TIO3HABA-
TEIbHON M UCCIIEIOBATEIBCKON NeATEIbHOCTH (IPUBOAUTH OOBSCHEHHE C U3MEHEHUEM (POPMBI
MPEJICTaBICHUS;, OOBACHATD, ACTATU3UPYS WM 000011as; OOBICHITh C 3aJJaHHOW TOYKU 3pe-
HUA);

® BBIIBISITH U HA3bIBATh MPUYHUHBI COOBITHS, SIBJICHHS, B TOM YHCIIE BO3MOXHBIE / HAU-
0oJiee BEpPOSATHBIC MPHYUHBI, BO3MOYKHBIC TOCIICICTBUS 3aJaHHON MPUYHUHBI, CAMOCTOSITEIILHO
OCYIIECTBIISISI MPUUMHHO-CIIEICTBEHHBIN aHaH3;

e JieNaTh BBIBOJ HA OCHOBE KPHTHYECKOTO aHAIHM3a PA3HBIX TOUYEK 3PEHUS, MOATBEP-
JKIaTh BBIBOJI COOCTBEHHOU apryMEHTAIMECH UM CAMOCTOSTEIHHO MOJTyYeHHBIMH JTAHHBIMH.

7. YMeHue co3aaBaTh, IPUMEHITh U MPeoOpPa30BbIBATH 3HAKU M CHMBOJIIBI, MOJIETH U
CXEMBI JIJISl pelIeHHs YIeOHBIX U TT03HABATEIbHBIX 3a7a9. OOYyJaroIHiAcs CMOXKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® OMNpeAeNsATh JOTUYECKUE CBSI3M MEXIY MpPEAMETaMH W/WIN SBJICHUSMHU, 0003HAYAThH
JAaHHBIE JIOTHUECKHE CBS3H C MTOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN MU pealbHBIN 00pa3 MpeaMeTa U/ilH SBIICHUS;

® CTPOWTH MOJIEIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1au U/WJIU CII0CO0a €€ pelieHus;

e C03/1aBaTh BepOabHbBIC, BENICCTBCHHBIE U HH(POPMAIIMOHHBIC MOJICIIH C BBIJICIICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJIS OMpEeNieHUs crocoba pelleHus 3a1a4i B COOT-
BETCTBUHU C CUTYAIIUEH;



e npeoOpa3oOBBIBATE MOJEIH C IENIbI0 BBISBICHUSA OOIIMX 3aKOHOB, ONPEACISIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® TEPEBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) MH(opMaiuio u3 rpaduye-
CKOT0 WX (HOPMAM30BAaHHOTO (CHMBOJIBHOTO) MPEICTaBICHUS B TEKCTOBOE, U HA00OPOT;

® CTPOHUTH CXEMY, aJrOpPUTM JIEWUCTBHUS, UCIPABIATh WIM BOCCTAHABIMBATH HEU3BECT-
HBII paHee alropuTM Ha OCHOBE MMEIOIIErocsi 3HaHus 00 00BbEKTe, K KOTOPOMY MPUMEHSIETCS
AJITOPUTM;

® CTPOMTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAIM3HUPOBATH/pedIeKCUPOBATh OMBIT Pa3pabOTKU M peau3alii yueOHOro MpoeK-
Ta, UCCJIEI0BaHUS (TEOPETUYECKOr0, IMIUPUYECKOT0) HA OCHOBE MPEATI0KEHHON MPOoOIeMHOMI
CHUTYAaIlUH, TIOCTABICHHOH LI€IH W/WIIN 33aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTaTa.

8. CwpbicioBoe uteHne. OO0yJarOmUIACI CMOKET:

® HAXOJUTh B TEKCTE TpeOyeMylo HH(OpPMAIHIO (B COOTBETCTBHHU C LEJISIMU CBOCH Jiesi-
TEJIBLHOCTH);

® OpUEHTHPOBATHCS B COJEPKAHUU TEKCTa, MOHUMATh LIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

¢ YCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHH, TPOIIECCOB;

® pPE3IOMUPOBATH TTIABHYIO HJICIO TEKCTA;

e 1peoOpazoBbIBaTh TEKCT, «IIEPEBOASL» €r0 B APYTYyI0 MOJAIbHOCTh, UHTEPIPETHPO-
BaTh TEKCT (XYyI0>KECTBEHHBIM M HEXYI0KECTBEHHbIH — y4eOHBINH, HAYYHO-TIOMYJISIPHBIN, WH-
(dopmarroHHslii, TekcT non-fiction);

® KPUTHYECKU OIICHUBATh COACpkKaHKE U (HOPMY TEKCTA.

9. ®dopmupoBaHHe U Pa3BUTHE SKOJOTHUYECKOTO MBIIIJICHUS, YMEHUE TPUMEHSATD €r0 B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMAJILHOW MPAaKTUKE U Mpo(ecCHoHalbHOM OpueHTa-
i, OOy4aroUIuiicss CMOXKET:

® OIpeAessaTh CBOE OTHOLIEHUE K PUPOJHON CpEeLE;

® aHAIM3MPOBATH BIHUSHHE HKOJOTHYECKUX (PAKTOPOB HA cpeny OOMTAHHS KUBBIX Op-
TaHU3MOB;

® [IPOBOAMUTH IPUUMHHBIA U BEPOATHOCTHBIN aHAJIN3 HKOJIOTUYECKUX CUTYALINA;

® [IPOrHO3MPOBAaTh U3MEHEHUS CUTYallUM NpPU CMEHE JNEWUCTBUS OJHOTO (akTopa Ha
JercTBUe Ipyroro GakTopa;

® pACHPOCTPAHSTHh HKOJIOIMUYECKUE 3HAHUS U y4acTBOBATH B NPAKTUYECKUX JAeiax IO
3alUTE OKPYKAOLIEN CPEbl;

e BbIpaXkaTb CBOE OTHOLIEHHE K MPUPOJIE Yepe3 PUCYHKH, COUYMHEHMSI, MOJIEIH, TPO-
€KTHbIE paboThI.

10. Pa3zBuTrie MOTHBAIMU K OBJIAJCHHUIO KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAaHUS CIOBa-
pelt ¥ Ipyrux NOUCKOBBIX CHCTEM.

OO0yyvaromuiics CMOXKET:

e omnpeAensaTh He0OXOUMbIE KIH0UYEBbIE TOUCKOBBIE CIIOBA U 3aPOCHI;

® OCYILECTBIATh B3aUMOJIEUCTBUE C AJIEKTPOHHBIMU MOWCKOBBIMH CHCTEMaMH, CIOBaps-
MU;

e (QopMHPOBATH MHOXECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MCTOYHHUKOB JIsi OOBEKTHBU-
3alliu pPe3yIbTaTOB MOKCKA;

o COOTHOCHTB IIOJTyUYEHHBIE PE3YJIBTAThl IOUCKA CO CBOEH JESTENBbHOCTHIO.

Kommynukarususbie YY ]|

11. YMeHrne OpraHu30BBIBATh y4€OHOE COTPYIHUYECTBO M COBMECTHYIO NESTEIb-
HOCTb C YYUTENIEM M CBEPCTHHUKAMH; pabOTaTh MHAMBHIYaTbHO M B IPYIIE: HAXOAUThH 00IIee
pelieHne U paspemarb KOHGIMKTH Ha OCHOBE COTJIACOBAaHHUS IMO3ULUN U y4yeTa HMHTEPECOB;
dbopMyITHUpOBaTh, ApTyMEHTUPOBATH U OTCTaUBATh CBOE MHEHHUE

OO0y4aroIIHIiCs CMOXKET:
® OINpEAEIIATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATENBHOCTH;



® UrpaTh ONpPEAEIECHHYIO POJIb B COBMECTHOM JI€ATENBHOCTH;

® [IPUHUMATH MO3ULHIO COOECEeTHUKA, TTOHUMAsl TIO3ULIUIO IPYroro, pa3ianuyaTh B €r0 pedn: MHe-
HUe (TOUYKY 3pEHHs ), J0Ka3aTeIbCTBO (apryMeHThI), (aKThl; TUHIIOTE3bI, aKCHOMBI, TECOPHUH;

® OIpEeNATh CBOU JICHCTBUS U JEHCTBHS MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIU MM HPENSATCT-
BOBAJIM [TPOIYyKTUBHOM KOMMYHHKAIUH;

® CTPOUTH MO3UTUBHBIE OTHOIIEHHUS B IPOLIECCE YUeOHOM U II03HABATENIbHON JEATENbHOCTH;

® KOPPEKTHO M apryMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHUS, B AUCKYCCUU YMETh BbIJIBU-
raTb KOHTPApryMEHTHI, nepedpazupoBaTh CBOIO MbIC/Ib (BIaJ€HUE MEXaHU3MOM 3KBHBAJICHT-
HBIX 3aM€EH);

® KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh OLIMOOY-
HOCTb CBOEI'0 MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €r0;

® TIpeasiaraTh aIbTEPHATUBHOE PELICHUE B KOH(PIUKTHON CUTYyallnH;

® BBIJICIIATH OOLLYIO TOUKY 3pEHUS B TUCKYCCHH;

® JI0rOBapuBaThCs O MpaBWJaX U BONPOCAX AJs OOCYXJEHHUS B COOTBETCTBUHU C IOCTaBJIEHHON
nepen rpyInon 3agavei;

® OpPraHU30BBIBATh YU€OHOE B3aUMOJICHCTBUE B TpymIie (OMPEaesaTh OOIINE eI , PacIpeaeiiTh
pOJIK, 10rOBapUBaThCs IPYT C APYIOM U T. [1.);

® YCTPaHATh B paMKax JAMajora pas3pbiBbl B KOMMYHHUKAIMH, OOYCIIOBJIEHHbIE HENOHUMAaHU-
€M/HETIPUATHEM CO CTOPOHBI coOeceIHNKa 3a1auu, (HOPMbI WM COAEpKAHUS AUAJIOTra.

12. YmMeHue 0CO3HAHHO HCIIOJIb30BaTh PEUYEBHIC CPENICTBA B COOTBETCTBUH C 3a/1a4ei
KOMMYHHKAIMU JUTsS BBIPAXKEHUsI CBOMX YYBCTB, MbICIIEH U OTpeOHOCTEH /71 TNIAaHUPOBAHUS U
peryJisiluA CBOEU JAESATENBHOCTH; BJIAJICHUE YCTHOM M NMHMCbMEHHOM pPEYbl0, MOHOJOTHYECKOU
KOHTEKCTHO! peubto. O0ydaroLuiics CMOXKET:

® ONpeneNsiTh 3aJady KOMMYHHUKAI[MH U B COOTBETCTBHHM C HEH OTOMpATh peueBbIe
CpEJCTBA;

e 0OTOMpaTh U UCMOJIB30BATh PEUYEBBIE CPEICTBA B IPOIlECCe KOMMYHHUKALMU C APYTUMU
JOJbMU (IMAJIOT B Iape, B Majo IpymIe u T. 11.);

® [IpE/CTaBIATh B YCTHOM WJIM NMUCBMEHHOM (popMe pa3BEepHYTHIH IUIaH COOCTBEHHOM
NeSITeIbHOCTH;

e co0noAaTh HOPMbI MyONIMYHOM pedu, perjaMeHT B MOHOJIOTE€ U JTUCKYCCUH B COOT-
BETCTBUM C KOMMYHMKAaTUBHON 3a/1a4eH;

® BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXK/IE€HHUE) U 3alpalliiBaTh MHEHUE MapTHe-
pa B paMKax J4ajora;

® [IPUHHUMATh PELIEHUE B XOJI€ AUAJIOTa U COTJIACOBBIBATDH €r0 C COOECETHUKOM;

® C03/1aBaTh MHCbMEHHBIE CKJIUIIUPOBAHHBIE» U OPUTMHAJIBHBIE TEKCThI C UCIOJb30Ba-
HUEM HEOOXOAMMBIX PEUEBBIX CPE/ICTB;

® 1CIIOJIB30BaTh BepOasbHbIE CPelICTBA (CPEACTBA JOTMUECKONW CBSA3M) /IS BBLACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® CIIOJIb30BaTh HEBepOaJbHBIE CPECTBA WJIM HAIJIAHBIE MaTepHalibl, MOATOTOBIIEH-
HbIe/OTOOpaHHbIE 10T PYKOBOJACTBOM YUUTEJIS;

e JieNaTh OLEHOYHBIM BBIBOJ O JOCTM)KEHUHU II€JIM KOMMYHUKALUHU HEMOCPEICTBEHHO
nocJie 3aBepIleHUs KOMMYHHUKAaTUBHOI'O KOHTaKTa U 00OCHOBBIBATH €TO.

13.  ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAaHHS HH-
(bopMaIlmOHHO-KOMMYHUKAIIMOHHBIX TexHoJoru# (nanee — MKT). O6yuaroniuiicst cMOXeT:

® [IeJICHAINIPABICHHO MCKaTh M UCIOJIb30BaTh MH(POPMALMOHHBIE pecypchbl, HEOOX0u-
MbI€ JIJIs pellieHus] Y4eOHBIX U MPAKTHUECKUX 3a]1a4 ¢ nomouibio cpencts UKT;

e BbHIOMpaTh, CTPOUTH M HCIOJB30BaTh aJ€KBATHYIO HH(DOPMALMOHHYIO MOJEIb IS
nepesay CBOUX MBICIIE CPeICTBAMHU €CTECTBEHHBIX U (POPMANIbHBIX SI3BIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHUKAIINH;

® BbIIEIATh MH(OOPMALIMOHHBIN aCMEKT 3a7aud, ONEePUPOBATH TaHHBIMH, HCIIOIb30BaTh
MOJIeJIb peLIeHUs 3a/1a4H;



® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU (BKJIIOYAsi BHIOOpP a/JE€KBATHBIX 3a/1a4e
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AIMIAPaTHBIX CPEACTB M CEPBUCOB) NS pelieHus MHQopMa-
[IUOHHBIX U KOMMYHHKAIIMOHHBIX Y4EOHBIX 33/1a4, B TOM YHCJIE: BBHIYMCICHUE, HANICAHUE TTH-
ceM, COUMHEHUI, JOKIaa0B, pedepaToB, CO3AaHNE MPE3ECHTANH U 1p.;

® JCIIOJIB30BATh HH(POPMAIHIO C YIETOM STUUYECKUX U TPABOBBIX HOPM;

e co3JaBaTh MHPOPMALMOHHBIE PECYPChl Pa3HOTO THUIIA U JJIS pa3HbIX ayJUTOPUH, CO-
Omo1aTh MH(GOPMALIMOHHYIO TUTUEHY U MPpaBHiia HHPOPMAITMOHHONW O€30MacHOCTH.

I[InanupyeMble npeIMeTHBIE Pe3YJIbTAThI H3y4YeHUsI MPeMeTAa.

BbInyCKHUK HAY4YUTCSH:

*OIMCHIBATh CBOMCTBA TBEP/IBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICIAS UX CYINIECTBEHHBIC
MPU3HAKU;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, yCTaHABIMBATH MPUIHHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA,

* PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHN «aTOM», «MOJEKYJay», «XUMHYCCKHMA
3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY», «BAJIEHTHOCTHY, UCIOJIB3YS 3HAKOBYIO
CUCTEMY XHMHH;

* 1300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C MOMOIIBI0 XUMHYECKUX (OPMYI U CYITHOCTH
XUMHUYECKHUX PEAKIIMIA C TTIOMOIIBI0 XUMUYECKUX YPABHCHHIA,

* BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TaKXKE Macco-
BYIO JIOJTFO XUMHUYECKOTO JICMCHTA B COCTMHEHUSX JIUISl OIEHKU UX MPAKTUICCKON 3HAYUMOCTH;
* CpaBHUBATh 10 COCTABY OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, COJIH;

* KJIacCU(DUIIUPOBATH OKCUIBI U OCHOBAHHUS 110 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* OMUCBIBATh COCTAB, CBOWCTBA U 3HAYEHUE (B MPUPOJIE U MPAKTUYECKOMN IeATEeIHbHOCTH YelOBe-
Ka) MPOCTHIX BEIIECTB — KHUCIOPOJa U BOJOPOJIA;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKHX JIEMEHTOB U BaXXHEHIINX COeTUHEHUN
€CTECTBCHHBIX CEMEHCTB IIEJIOYHBIX METAJUIOB U TaJIOTCHOB;

* M0JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHHUEM M XUMUYECKON TOCYI0i;

* POBOJIUTh HECIIOKHBIC XUMUYCCKUE OMBITHI M HAOIIOJCHHS 32 M3MCHEHUSMHU CBOWCTB Be-
HIECTB B MpOIlecce UX MpeBpallleHuii; co0t01aTh MpaBuia TEXHUKU 0€30MacHOCTH MIPH MPOBE-
JIEHUHU HAOIIOAECHUN U OIBITOB;

* pa3nUy4aTh HKCIEPUMEHTATBHO KHUCIOTHI U MIENOYH, MOJB3YSICh MHIUKATOPAMHU; OCO3HABATh
HE0OXOIMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMHU U IIEI0YaMHU.
KJIACCU(UIIUPOBATh XUMHUYECKHUE SJIEMEHThl Ha METaJIbl, HEMETAJUIbI, SJIEMEHTHI, OKCHJbI U
THJIPOKCHUIBI KOTOPBIX aM(OTEPHBI, © HHEPTHBIC JIEMEHTHI (Ta3bl) JUISl OCO3HAHUS BAYKHOCTH
YIOPSA0OYCHHOCTH HAYYHBIX 3HAHHIA,

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;

* OMUCBHIBATh M XapaKTEpU30BaTh TAOIUYHYIO (OpPMYy MEPUOAUYECKON CHCTEMBbI XMMHUYECKUX
9JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX fAJIEP U paCHpeesieHne YHClia IEKTPOHOB MO 3JIEKTPOH-
HBIM CJIOSIM aTOMOB XMMHYECKHUX JJIEMEHTOB MAJIbIX IEPUOJIOB TEPHUOAMUYECKON CHUCTEMBI, a
TaK)Ke KaJaus U KaJbLIUs;

* pa3nU4aTh BUABl XUMUYCCKOW CBSI3HM: MOHHYIO, KOBAJICHTHYIO TIOJSPHYIO, KOBAJICHTHYIO HE-
MOJIIPHYIO U METAITHYECKYIO;

* H300paKaTh MEKTPOHHO-UOHHBIE ()OPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYCCKHUMH CBSI3SIMH
pa3HOTrOo BUJA;

* BBISIBIISATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTALIUYCCKHX PEMIETOK: MOH-
HBIX, aTOMHBIX, MOJIEKYJISPHBIX, METALITUIECKHX;

* XapaKTepHU30BaTh XUMHUYCCKUE JIEMEHTHI M X COCTMHEHUS Ha OCHOBE ITOJIOKCHHS dJICMCHTOB
B MIEPUOMYECKOMN CHCTeMEe U OCOOCHHOCTEH CTPOSHHUS X aTOMOB;



* OIIMCBIBATh OCHOBHBIE ATanbl OTKpbITHs . M. MeHaeneeBbIM NEPUOANUECKOTO 3aKOHA U Ie-
PHOAMYECKON CUCTEMBI XMMUYECKHUX 3JIEMEHTOB, KH3Hb U MHOTOOOPa3HYI0 HAYUHYIO JEATENb-
HOCTb YYEHOTO;

* XapaKTEpU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUYCHUE IIEPUOAMYECKOrO 3aKOHA M IIe-
PHUOIMYECKON CUCTEMBI XUMHUUYECKUX AieMeHToB . . Menaeneesa;

* OCO3HaBaTh HAy4YHbIC OTKPBHITHUS KaK pe3yJbTaT JAJUTEIbHbIX HAOIIOJEHUM, ONBITOB, HAYYHOU
IIOJIEMHMKH, IIPEOIOJICHHS TPYAHOCTENH U COMHEHUM.

OOBSICHATH CYyTh XUMHUYECKUX MIPOLIECCOB U UX MPUHIUNHAIBHOE OTIINYHE OT (PU3NUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHUSI XUMUUECKUX PEAKIUII;

* YCTaHABJIMBATH NPUHAIJIECKHOCTh XUMUYECKOM PEaKLUU K ONPEACIEHHOMY THUITY 110 OJTHOMY
U3 KJIACCU(PHUKAIMOHHBIX MPU3HAKOB: 1) MO YMCITy U COCTABY UCXOJHBIX BEIIECTB U MPOIYKTOB
peakuuu (peakLuu COEAMHEHUs, pa3jioXkKeHus, 3aMelleHls] 1 0OMEHa); 2) IO BbIIEIECHUIO WIH
HOIJIOUIEHUIO TEIUIOTHI (PEaKUUu 3K30TEPMUYECKUE U SHIAOTEPMHUECKUE); 3) 10 U3MEHEHMIO
CTENEHEeH OKMUCICHUS XMMUYECKUX JIEMEHTOB (pEaKkIMHM OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE);
4) 10 0OpaTUMOCTH Tporiecca (peakiui 00paTUMbIe U HEOOpPATUMBIC);

* Ha3bIBaTh (DAKTOPBI, BIUAIOLINE HA CKOPOCTh XUMHUYECKUX PEAKLIUH;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

* COCTABJIATH YPaBHEHUS JJIEKTPOIMTHYECKON AUCCONUALMN KUCIIOT, IEI0YEH, COIeH; MOJIHbIE
U COKpallléHHblE MOHHBIE YpaBHEHMs peakiuil oOMEHa; YypaBHEHUS OKHCIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUi;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX PeaKkuuil 1mo (opMyiaam/Ha3BaHUSAM HCXOTHBIX Be-
IIECTB; OIPEJEIIATh UCXOHbIE BeleCTBA 10 (hopMysIaM/Ha3BaHUSAM IPOILYKTOB PEAKLIUY;

* COCTaBJIATh YPABHEHUS PEAKIINI, COOTBETCTBYIOIIUX MOCIIEI0BATENLHOCTH («IIEMIOYKE») Mpe-
BpalllEHUI HEOPTAaHUYECKUX BELLECTB Pa3JIMYHbIX KJIACCOB;

* BBISIBJISITH B IPOLIECCE IKCIEPUMEHTA IPU3HAKHU, CBUAECTEIbCTBYIOIINE O MPOTEKAHUU XUMU-
4ECKOW PEAKIUH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENEISTh XapaKTep Cpelbl BOJHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 H3MEHEHUIO OKPACKU
UHJUKATOPOB;

* IPOBOJUTh KAYECTBEHHBIE PEAKLUH, MOATBEP)KIAAIOIINE HAIMYKME B BOJHBIX PAacTBOpPax Be-
IECTB OT/IEJIbHBIX KATUOHOB U aHHOHOB.

OINpPEACIATh MPHUHAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX Kilac-
COB/TPYIIIT: METAJJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHUS, KUCIIOTHI, COJI;

* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPIaHWYECKUX COEAMHEHHH M0 BAJIEHTHOCTSIM U CTEMEHSM OKHUCIIe-
HUS DJIEMEHTOB, a TAaK)Ke€ 3apsiJaM MOHOB, YKa3aHHBIM B TaOJHUIIE pacCTBOPUMOCTH KHUCIIOT, OC-
HOBAHUU U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH U3MEHEHUsI (PU3MUECKUX M XMMHUYECKUX CBOWCTB IPOCTHIX BE-
IeCTB (METa/NIOB M HEMETAJIOB) U X BBICIINX OKCUIOB, 00Pa30BaHHBIX 3JIEMEHTAMH BTOPOTO
U TPETHEro NEPUO/IOB;

* Ha3pIBaTh OOLIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE Ul TIPYNI OKCHJIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIMEe XMMUYECKHE CBOMCTBA, XapaKTEePHbIE ISl KaK0T0 U3 KIIACCOB HEOpraHUue-
CKHX BEISCTB: KMCIIOT, OCHOBAaHHUMU, COJICH;

* IPUBOJNUTH MPUMEPHl PEaKLUUH, NOATBEPKIAIONINX XMMHUECKUE CBOMCTBA HEOPraHUYECKUX
BEIL[ECTB: OKCHUJIOB, KMCIIOT, OCHOBAHHI U COJIEH;

* OIIPENENATh  BEIIECTBO-OKUCIUTENIb W BELIECTBO-BOCCTAHOBUTENb B  OKHCIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUsX;

* COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (111 M3yYEHHBIX peakiyii) mo mnpea-
JIO’KEHHBIM CXEMaM PEaKLni;



* IPOBOJIUTH J1A0OPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XHUMUYECKHE CBOMCTBa OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BELICCTB;

* IPOBOJIUTH J1a0OPATOPHBIE OMBITHI 11O MOTYYCHUIO U COOMPAHMIO Ta3000pa3HbIX BELIECTB: BO-
J1I0poJia, KUCIOPOa, YIVIEKUCIIOrO ra3a, aMMHaKa; COCTaBJISTh YPAaBHEHUS COOTBETCTBYIOIIUX
peaKuui.

* IPOBOJIUTH J1a0OPATOPHBIE OIBITHI C UCIOJIB30BAaHUEM OOOPYIOBaHUS JETCKOI0 TEXHOMAapKa
«IIIKOIBHBIN KBAHTOPUYM»

BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYYUTHCA:

* 0CO3HABaTh HEOOXOJMMOCTb COOIOIEHUS MPABHII HKOJOTHUECKH 0€30MacHOr0 MOBEICHUS B
OKpY>Karollel MpUPOIHON Cpee;

IpaMOTHO 00paIaThes C BEMECTBAMU B TIOBCEIHEBHOM KHU3HH;

* IOHUMATh CMBICIT U HEOOXOAUMOCTh COOJIIO/ICHUS MPEANMCAaHUM, MpeasiaraéMbIX B UHCTPYK-
IUSX 110 UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H [IP.;

* HCIIOJIB30BAaTh MPHOOPETEHHBIE KIIHOYEBbIE KOMIETEHTHOCTH MPH BBHIMOJIHEHUH HCCIIEIOBa-
TEIbCKUX ITPOEKTOB M0 U3YyYEHHIO CBOWCTB, CIOCOOOB MOJIyUYEHHUS U paCllO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, HUCIIOJIb3Yys CPEACTBA YCTHOW U MHUCbMEHHON
KOMMYHHKAIIMH TIPH paboTe C TeKCTaMH y4eOHUKa U JOTIOJTHUTEIHHOM JIUTEPaTypOi, CIIpaBOY-
HBIMH TaOIUIaMU, MIPOSABISATH TOTOBHOCTh K YBAXKEHHIO MHOM TOYKH 3PEHUS MPU O0O0CYKIACHUH
Pe3yJIbTaTOB BBIIIOJIHEHHOUN pabOThI;

* OOBEKTHBHO OIIEHMBATh MH(POPMAIUIO O BEHIECTBAX U XMMHUYECKHX IMPOLEeccaX, KPUTHUECKU
OTHOCHUTBCSI K TICEBJIOHAyYHOH WH(OpPMALNHU, HEJOOPOCOBECTHON peKiIaMe, Kacaroleics uc-
MOJIb30BAHUS PA3IMYHBIX BEIIECTB.

OCO3HABaTh 3HAUEHUE TEOPETUUECKUX 3HAHUN I IPAKTUUECKOMN AESITEIbHOCTU YEJIOBEKA;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOT'O aHalln3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOJUYECKON CUCTEMBI XMMHUUYECKUX 3JIEMEHTOB
JUTsl OOBSCHEHUS U TIPEBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh WHPOPMAITMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIIYOJICHUs 3HAHUN 00 MCTO-
pUHM CTAaHOBJICHHUS XMMHUYECKON HayKd, €€ OCHOBHBIX IMOHSTHUH, MEPUOJUYECKOIO 3aKOHA KaK
OJIHOTO M3 Ba)KHEUIIMX 3aKOHOB NPUPObI, a TAaKKE€ O COBPEMEHHBIX JIOCTH)KEHUSAX HAYKU U
TEXHUKH.

COCTaBJISITh MOJIEKYJISIPHBIE U MOJHbIE HOHHBIE YPaBHEHUS MO0 COKPAIIEHHBIM MOHHBIM ypaBHeE-
HUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKIIUN, MOATBEPKIAIOIIUX CYIIECTBOBAHUE B3aUMOCBS3H MEXIY OC-
HOBHBIMU KJIACCaMU HEOPTaHUYECKUX BEIECTB;

* OPraHU30BbIBaTh, MPOBOJUTh YUEHWYECKUE MPOEKTHI MO HMCCIEAOBAHHUIO CBOMCTB BEIIECTB,
UMEIOIMX BaKHOE MPAKTUYECKOE 3HAYEHHE, B TOM YHUCIIE MPOEKThI C UCIOJIb30BaHUEM 000pY-
JIOBaHUsA JeTCKOro TexHonapka «llIkoibHbIA KBAHTOPHYM»

2. Copep:xaHue NpOrpaMmbl.

Xumus 8 kiace

Beenenue (4 1)

[Tpenmer xumuu, MeToabl MO3HAHUS B XUMHUU: HAOIIO/IEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE.
VcTouHNKHM XMMHUYEeCKOH MH(POPMaLIUH, ee IoJTydeHNe, aHaIu3 U MPEICTaBIeHUE ero pe3yibTa-
TOB. [loHATHE O XMMHUYECKOM 3JIeMEHTE U (opMax €ro CylecTBOBaHHUS: CBOOOJHBIX aToMmax,
IIPOCTBIX U CIIOKHBIX BemiecTBa. [IpeBpamenus Bemects. OTnndyne XUMHUECKUX pPEAKLUN OT
bu3ndeckux sBICHUA. Poilb XUMuH B JKM3HU 4enoBeka. Xemodrmms u xemopoous. Kparkue
CBEJICHUS M3 MUCTOPUHM BO3HUKHOBEHHUS M pa3BuTHs xumuu. [lepuoa anxumuu. Ilonstue o ¢u-
nocodpckom kamHe. Xumus B X VI B. PazButue xumuu Ha Pycu. Posb 0TeuecTBEHHBIX YUEHBIX B
CTaHOBJICHUM XMMHYECKOHN Hayku - paboTel M. B. JlomonocoBa, A. M. bytneposa, JI. . Men-



neneeBa. XUMHUECKasi CUMBOJIMKA. 3HAKU XUMHUYECKHX 3JIEMEHTOB M MPOMCXOXKICHHE UX Ha-
3BaHu. Xumudeckue Gpopmynbl. MHAEKCH 1 K03QdunmerTsl. OTHOCUTEIBHBIE aTOMHAs U MO-
JEeKyJsIpHas Macchl. PacueT MaccoBO# 0N XMMHYECKOTO 3JIEMEHTa 10 (hopMyIIe BEIIEeCTBa.
Ilepuonnueckas cucrema xumuyeckux 3nemeHToB Jl. 1. MenneneeBa, ee CTpykTypa: Majble U
OoJbIIME TIEPHOBI, TPYIIILI U MOATPYNNHBI (THaBHas u mobouHas ). [lepuoamueckas cucrema
KaK CIIPaBOYHOE IOCOOUE /ISl OTyYEHUS CBEICHUIM 0 XUMUYECKHUX DJIEMEHTaX.

Pacuernbie 3axaun. 1.HaxoxneHrne OTHOCUTEIBHON MOJIEKYJIIPHOM Macchl BELIECTBA 110 €r0
XuMHueckoi ¢opmyiie. 2. BoruncieHne MaccoBoil 1011 XUMHUYECKOTO 2JIEMEHTA B BEIIECTBE 110
ero ¢opmyre.

HMemoncTpanuu. 1.Moaemu (mapocrepkaeBbie 1 CTioapta bpuriieda) pa3auvHbIX TPOCTHIX U
CIOXHBIX BemecTB.2. Komekuus crexisiHHol xumudeckoit nocypl.3. Konmnekuus Marepuaios
Y U3JUH Ha OCHOBE amoMUHUsA.4. B3aumojelicTBrue MpaMopa ¢ KUCIOTOM U TOMYTHEHHE H3-
BeCTKOBOH Bojbl. JlaGopaTtopubie ombIThl.l.CpaBHEHHE CBOICTB TBEPIBIX KPUCTAIUIMYECKHX
BEILECTB U pacTBOPOB.2.CpaHEHHE CKOPOCTH UCIIAPEHUS BOABI, OJIEKOJIOHA U ATHJIOBOTO CIIUPTA
¢ puIpTpOBaILHON OyMaroii. CBEUO.

JeMOHCTPALlMOHHBIE, JIA00PATOPHBIC ONbITHI U _NPAKTHYECKHE Pa00Thl, BHUIOJIHSEMbIE
IPHU NIOMOIIH 000PY/10BaHMS 1eTCKOro TexHonapka «IIKkoJbHbIi KBAHTOPHYM
HemoncTpauronsblii onbIT Nel «BeineneHre u norjiomeHrne TeIoThl — IPU3HAK XUMUYECKON
peakun»

Jlaboparopusriii onbiT Nel «/lo kakoil TeMIiepaTypbl MOKHO HarpeTh BEIIECTBOY»
Jlaboparopublii onbIT Ne2 «M3mepeHue Temneparypbl KUIIEHHS BOJbI C MOMOULIbIO JIaTYMKA
TEMIIEpaTypbl U TEPMOMETPA»

Jlaboparopuslii onbiT Ne3 «OnpeneneHue TeMepaTypsl IUIaBJIEHUS U KPUCTAUIU3AUU 0JI0BaY
[TpakTuueckas pabota Nel «3ydyeHue CTpoeHHS MIIaMEHN

Tema 1.ATOMBbI XUMHYECKHX 3JIEMEHTOB (9u)

ATOMBI KaK (popMa CyIiecCTBOBaHHSI XUMUYECKUX 371eMEeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHUU
aToMoB. JlokazaTenbcTBa CIOKHOCTH cTpoeHust aToMoB. OmbiTel Pesepdopna. [lnanerapHas
MOJIeIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX Si7iep: IPOTOHBI U HEUTpOHBL. OTHOCUTENbHAS aTOMHAsE Macca. B3auMocBs3b
TIOHATHH «IIPOTOHY», «KHEUTPOH», «OTHOCHTENbHAS aTOMHAs Maccay. V3MeHeHHne 4ncia mpoTo-
HOB B si/pe aTroma - oOpa3oBaHNe HOBBIX XMMHUYECKUX 3JIEMEHTOB. M3MeHeHue unciaa HeUTpo-
HOB B sijipe aToma - oOpa3oBaHHe M30TONOB. COBPEMEHHOE ONpPEEICHNUE MOHATUS «XUMUYe-
CKUI deMeHT». MI30TombI Kak pa3HOBUAHOCTH aTOMOB OJIHOTO XUMHUUYECKOTO dJIEMEHTA.
OnexTponbl. CTpOCHUE AIIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX TIEPHO-
noB nepuoandeckoit cucremsl Jl. . Menaeneesa. [lonaTue o 3aBepiieHHOM M HE3aBEPIIEHHOM
AJIEKTPOHHOM ciioe (3HepreruyeckoMm ypoBHe).llepuoanueckas cucrema XMMHUYECKUX 3JIEMEH-
toB /. 1. MeHieneeBa 1 cTpoeHre aTOMOB: (PU3NYECKUN CMBICII TOPSAAKOBOTO HOMEPA JIEMEH-
Ta, HOMEpa IPyMIbl, HOMepa nepruojaa. Mi3MeHeHue uucia 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOH-
HOM YPOBHE aTOMa XMMHUYECKOT0 3JIEMEHTAa - 00pa30BaHKE MOJOKUTENBHBIX U OTPULIATEIHHBIX
MOHOB. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HeMeTauioB. [IpHuuHBI N3MEHEHHS METaJ-
JUYECKUX W HEMETAINTMYEeCKHX CBOMCTB B mepuojax u rpymnmnax. OOpa3oBaHue OWHApHBIX CO-
eauHeHui. [lonarue o6 noHHOM cBA3U. CxeMbl 00pa3oBaHUs MOHHOW cBA3U. B3aumoneicTBue
aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIOB MeEXIy co00il -0Opa3oBaHueE ABYXaTOMHBIX MO-
JIEKYJ TPOCTHIX BemiecTB. KoBajeHTHas - HEMOIspHas XMUMHYECKas CBsI3b. DJCKTPOHHBIC H
CTpYKTypHBIe (popmynbl. B3auMmopeiicTBie aTOMOB XHMHUECKUX dJIEMEHTOB-HEMETAIIIOB MEX-
Iy coboii - 0Opa3oBaHue OMHAPHBIX COCTUHEHUN HEMETAJUIOB. DJIEKTPOOTPUIIaTeTbHOCT. [1o-
HSTHE O KOBAJECHTHOM MOJIApHOM CBsi3U. [IoHATHE O BaJICHTHOCTH Kak CBOWCTBE aTOMOB 00pa-
30BBIBATh KOBAJCHTHBIC XUMHUUecKne cBs3u. CocraBieHne GpopMmys OMHAPHBIX COSTUHEHHUN TI0
BAJICHTHOCTH. B3aumoseilicTBue aTOMOB XUMHUECKUX 3JIEMEHTOB-METAJIOB MEXy c000ii - 00-
pa3oBaHUE METAJUIMYECKUX KPUCTALIOB. [[oHATHE O METaTIIMYECKOU CBA3H.



JemoncTpauuu. Moaenu aToMOB XUMUYECKUX J1EMEHTOB. [lepronnueckas cucrema Xumuye-
ckux anemenToB . 1. Menneneera.

JlabopaTopHsblie onbIThbl. 3.MoaenupoBaHue NMpUHIUNA IEHCTBUN CKaHHUPYIOLETO0 MUKPOCKO-
na.4.M3rotoBinenrne Mojeneld OWHApPHBIX COCAMHEHM.S.M3roToBICHHME MOJETH, WILIIOCTPH-
pYIOLLEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTtbie BemecTBa (6 u)

[TonoxeHne METAIUIOB U HEMETAJUIOB B EPUOJIUYECKON CUCTEME XUMUYECKUX 3J1eMeHTOB [I. M.
MenneneeBa. BaxkHeime npocThie BEIIECTBA - METAJJIBL: JKEJI€30, AIFIOMUHUHN, KaJblIMi, Mar-
HUH, HaTpuii, Kanuii. OOmuMe pu3nveckue CBONCTBA METAJUIOB. BaskHelne mpocThie BEImecTBa
- HeMeTaJUIbl, 00pa30BaHHBIC aTOMaMH KHCIOpOAa, BOJIOpOa, a3oTa, cephl, (hochopa, yriepo-
Ja. MonekyIbl MPOCThIX BEIIECTB-HEMETANIOB — BOJOPO/a, KUCIOpOa, a30Ta, rajoreHoB. Ot-
HOCHUTENIbHAsT MOJIEKYJIsipHas Macca. CrocOOHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB K 00pa3o-
BaHUIO HECKOJIBKUX MPOCTHIX BEUIECTB - aJUIOTPONUS. AJIOTPOITHBIE MOAU(PUKAIIUN KUCIOPO-
na, ¢ocdopa u onoBa. Mertauimueckue ¥ HEMETAUTMYECKHE CBOMCTBA MPOCTHIX BemecTB. OT-
HOCHUTEJILHOCTD JICJICHUSI TIPOCTHIX BEILECTB HA METAJUIbl U HeMeTauibl. Yuciao ABoraapo. Ko-
JUYecTBO BemmiecTBa. Moisb. MomsipHas macca. ModsspHbIii 00beM Ta3000pa3HBIX BEIIECTB.
KpatHple enMHUIBI KOJIMYECTBA BEUIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUTUMOJISIPHASA U KH-
JIOMOJISIPHAsi MacChl BEIIECTBA, MUJUTUMOJIAPHBIM M KHUJIOMOJISIPHBIM OOBEMBI Ta3000pa3HBIX
BEILIECTB. PacueTsl ¢ MCMOMBb30BAHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTAIPOY.

PacueTrnble 3agaun. 1.Berancienue MOISIpHON MacChl BENIECTB 110 XUMUYECKUM (opmyaam. 2.
Pacdetsl ¢ HMCMONBb30BAaHUEM IMOHITUH «KOJUYECTBO BEILIECTBA», «MOJISIPHAs Maccay, «MOJIsp-
HBIIl 00BEM Ta30BY», «IIOCTOSTHHAsT ABOTaIpOY.

Jemouncrpanuu. [Tomyuenue ozona. O6pasiubl 0e0ro U ceporo 0yoBa, 6enoro kpacHoro ¢oce-
¢dbopa HexoToprie MeTasiibl M HEMETAJUIbl KOJIMYECTBOM BelecTBa 1 Mosib. Moiens MOJsipHOTO
o0beMa ra3o00pa3HbIX BeniecTB. JlabopaTopHbie OonbIThL. 6.03HAKOMIICHHE C KOJUICKIIUSMH Me-
TaiuioB. O3HaKOMJICHUE C KOJUICKIIUSIMHA HEMETAJIOB.

JleMOHCTpAIIHOHHBIE, JIA00PATOPHbIE ONBITHI M _NPAKTHUYECKHE PA00ThI, BLINOJHIEMbIE
IPHU IOMOIIM 000PYA0BaHMsL 1eTCKOro TexHonapka «IlIKoJbHbIH KBAHTOPHUYM
JemoHcTpanmoHHbli skciepuMeHT No2 «PaziioxeHue BOAbl SJIEKTPUYECKUM TOKOM))

Tema 3 . CoennHeHusi XuMu4eckux 3jieMenToB (15uacos)

Crenenb okucnenus. CpaBHEHUE CTENIEHU OKUCJIEHUS U BaJleHTHOCTU. OnpesesieHne CTeneHu
OKHCIICHHsI 3JIEMEHTOB 10 XMMHUYecKol (opmyne coenuHenus. CoctaBieHue Gpopmys OuHap-
HBIX COEJIMHEHHUH, 0OLIMI crocod MX Ha3bIBaHUS. bUHapHBIE cCOeIMHEHUS METauIOB U HeMe-
TAJIJIOB: OKCHUJBI, XJIOpUIbl, cynbduasl u ap. CocraBienue ux Gopmyi. buHapHble coequHeHNs
HEMETAJJIOB: OKCH/IbI, JIETY4YHE BOJAOPOIHBIE COEIMHEHNS, UX cocTaB. [IpencraBuTeny OKCUI0B:
BOJIa, YIVIEKHMCIIBIA Ta3 U HeTalleHas U3BecThb. [IpeacTaBureny aeTy4nx BOJOPOAHBIX COEIUHE-
HUH: XJI0poBOJI0poa U ammHuak. OCHOBaHHUs, UX COCTAaB U Ha3BaHMs. PacTBOPUMOCTh OCHOBaHUI
B Bojie. Tabnuia pacTBOPUMOCTH THIPOKCHAOB M cosieil B Boje. [IpencraBurenu mienoueii:
TUAPOKCUABI HATpUs, Kaiusd U Kanblus. [loHsATHE 0 KauecTBEHHBIX peakuusx. MHaukatopsl.
M3MeHeHne OKpacku HHAMKATOPOB B ILEIOYHON CPEJE.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxanus kucnot. IlpencrtaButenn KuUcioT: cepHad,
cosisiHas U azoTHas. [loHsATHE O mIKaje KMCIOTHOCTH — IKana-pH. MI3MeHneHnne okpacku MHIH-
KaTopoB B KUCIOTHOM cpene. Cosv Kak MPOU3BOJHBIE KUCIOT U OCHOBaHUHU. VX cocTaB u Ha-
3BaHudA. PactBopumocTh coneil B Boje. IlpeacraBurenu coneid: Xjaopua HaTpusi, KapOoHAT U
docdar kanpiusa. AMop(dHBIE B KPUCTAUTMUYECKUE BEIIecTBa. MeXMOIEKYIIpHbIE B3aUMOJICH-
cTBUs. TUIBI KPUCTATUIMUECKUX PEIIETOK: MOHHAs, aTOMHAs1, MOJIEKYJIsIpHas U MeTalInyecKasl.
3aBUCHUMOCTBH CBOMCTB BEIIECTB OT THUIIOB KPUCTAUIMYECKUX PEIIECTOK. BemecTBa MoeKysp-
HOT'O U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTaBa JUIsl BELIECTB MOJIEKYJISIPHO-
ro crpoenusi. Yuctele BeniecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIbIX U Ta3000pa3HbIX CMe-



ceil. CBoiicTBa YUCTBHIX BEMIECTB U cMeceil. Ix coctaB. MaccoBas 1 00beMHast 10IM KOMITOHEH-
Ta cMecu. PacueTsl, CBsI3aHHBIE C UCIIOJIb30BAaHUEM TOHATHUS JA0JIS.

PacuerHble 3agaun. 1.Pacder MaccoBoil 1 0OBEMHOI 70Tl KOMIIOHEHTOB CMECH BEIIECTB. 2.
Bbluncnenre MaccoBOM 1011 BELIECTBA B paCTBOPE MO U3BECTHON MAacCe pacTBOPEHHOrO BeLIe-
CTBa U Macce pacTBOpuTelisd. 3. Beuncienrne Macchbl pacTBOPSIEMOT0 BEIIECTBA U PACTBOPUTEIIS,
HEOOXOUMBIX JJIsl IPUTOTOBJICHUS ONPEAEICHHOW MacChl pacTBOpa C U3BECTHOM MacCcOBOM J10-
JIel paCTBOPEHHOT'O BEIIECTBA.

JMemoncTpamuu. OOpa3ipl OKCUIOB, KUCIOT, OCHOBAHUN M cojiei. MoJien KPUCTaNTMYECKUX
pELIeTOK XJIOpHUAa HaTpusl, aliMasa, okcuaa yriaepona (IV). KucinotHo-1enounbie HHIAUKATOPHI,
M3MEHEHUE OKPACKU B Pa3IUYHBIX Cpelax.

JladoparopHble onbITbl. O3HAKOMJICHHE C KOJUICKIIUSIMU OKCHOB. 9.03HAKOMJICHHUE CO CBOM-
ctBamu ammuaka. 10.KauectBeHHble peakiiuu Ha yriekuciblil ra3. 1 1.0npenenenue pH pactBo-
POB KHUCIIOTHI, IIeTI0un U Bojbl. 12.0mnpenenenne pH pacTBOPOB JIMMOHHOTO U SIOJIOYHOTO CO-
KOB Ha cpese mi1oa0B.13.03HakoMieHne ¢ KouleKuusiMu coiei. 14 O3HakomiieHHEe ¢ KOJUIEK-
LMEH BEIIECTB C Pa3sHbIM TUIIOM KPUCTAJUIMYECKOM pelIeTKU. M3rotoBiieHHe Moaeneu, Kpu-
CTaJUIMYECKHX perieTok.15. O3HakomileHne ¢ 00pa3aMu TOPHOU MOPOIBI.
JeMOHCTpPALlMOHHBIE, JIA00PATOPHBbIE ONbITHI U _NPAKTHYECKHE PAa00Thbl, BbIIQJIHAEMbIE
IPU IOMOIIH 000PY/10BaHMS 1eTCKOr0 TexHOonapka «IIIKoJIbHbIH KBAHTOPHYM»
JlemoHcTpaunoHHbIH sKkcriepuMenT Ned «OnpeneneHue coctaBa BO3AyXa»

JemoHcTpauronHblii skcriepuMenT Ne6 «Temreparypa IiaBjieHUs BEIIECTB C Pa3HbIMHU THIIA-
MU KPUCTAJUTMYECKUX PEIICTOK)

Jlaboparopusriii onbiT Ned «BogonpoBoiHas M IUCTUILTUPOBAHHAS BOIA»

[Tpaktuyeckas padora Ne2 Omnpenenenue pPH pacTBOpoOB KUCIIOT U Ienoveit

Tema 4. U3meHenus, npoucxoasinme ¢ Bemecrsamu (12u)
[lonsiTHE SIBIEHUI KaK U3MEHEHUH, IPOUCXOIAIIUX C BEIIECTBAMHU.
SIBneHus1, CBSI3aHHbIE C U3MEHEHUEM KPUCTAJZIMUYECKOTO CTPOEHUS BELIECTBA IPHU MOCTOSIHHOM
ero cocrase, ¢pusznueckue sneHus. Ouznueckue SBICHUS B XUMHUU: TUCTHIUISAIMS, KPUCTAIIIH-
3anusi, BRIIAPUBAHUE U BO3TOHKA BEIECTB, HEHTPHU(PYrUpoBaHUE. SIBICHUS, CBSI3aHHBIE C H3Me-
HEHUEM COCTaBa BELIECTBA, - XUMUUECKUE peakunu. [Ipu3Haku u ycinoBus MPOTEKaHU XUMHUYE-
ckux peakuuil. [loHsTHe 00 3K30- U HHAOTEPMHUECKUX peakUMsX. Peakiuu ropeHus Kak 4yacT-
HBI CiIy4ail 9K30TEpMUYECKUX peaKLUi, MPOTEKAIOIIMNX C BBIJEICHUEM CBETA. 3aKOH COXpPaHe-
HUSI Macchl BEIIECTB. XUMHUYECKHE YpaBHEHHs. 3HaUeHHE UHJEKCOB U Koa(unmenTos. Cocra-
JICHUE YPABHEHMM XMMHUYECKHMX PeakUuil. PacueTsl Mo XMMHUYECKUM ypaBHEHUsAM. PemieHue 3a-
Jlad Ha HaxO’KJEHHE KOJIMYECTBA BEIECTBA, MAaCChl MM 00beMa MPOAYKTa peakluu 1Mo Kojaude-
CTBY BELIECTBAa, Macce UM 00bEMY MCXOJHOIO BellecTBa. PacueTsl ¢ HCHOIb30BAHUEM MOHSATHUS
«J10J151», KOTJJa HCXOJIHOE BEUIECTBO JAHO B BUJE PACTBOPA C 3aJJaHHON MACCOBOM JI0JIE pacTBO-
PEHHOIO BEUIECTBA UJIU COAEPKUT ONPENEICHHYIO JOJII0 IpUMecel. Peakuun  pasiioKeHus.
[TonsTHe o ckopoctn xuMuueckux peaknuil. Kartammsatopel. @®epmeHtsl.  Peakiumn
coeauHenus. Karanutudeckue W HekaTanuTHueckue peakuuu. OOpaTtumele U HeoOpa-
TUMbIE peakluu. Peakiuu 3amelieHus. DJIEKTPOXUMUYECKUH psii HaNpsHKEHUN METalioB, €ro
WCIIOJIb30BAaHUE JJIs IPOTHO3UPOBAHUS BO3MOXKHOCTH NMPOTEKAHUS PEAKIMA MEXAY METaljlaMu
U pacTBOpaMM KUCIJIOT. Peakiiuu BHITECHEHHS OJHUX METAJJIOB U3 PACTBOPOB MX COJIEH IPYTMMHU
Mmetayuiamu. Peakunn oOmMeHa. Peakiuy HelTpann3anuu. Y CIoBUS NPOTEKaHUS peakluii oOMeHa
B PacTBOpax /10 KOHIA. TUIBI XUMUYECKUX peakiuil (10 MPU3HAKY «UUCIO M COCTAB MCXOTHBIX
BEUIECTB U MPOAYKTOB PEaKLUN») Ha IPUMEPE CBOWCTB BOABI. Peakuus pa3nokeHusl - JIEKTpo-
7n3 BOJbl. Peakiny coequHeH s - B3aUMOJEICTBIE BOJIBI C OKCUIAMH METAIIJIOB M HEMETAIIJIOB.
[TonsiTve «ruapoKcUAb». Peaknuy 3aMeneHus - B3auMOJEHCTBUE BOJBI C IEJIOYHBIMU U IIIe-
JIOYHO3EMENIbHBIMU MeTajutaMu. Peakiinu oOMeHa (Ha mpuMepe ruapoin3a cyibpuaa aTtoMUHUS
U KapOua KanbIus).
PacuerHble 3agaun. 1.Bpuncienre no XUMUYECKUM YPaBHEHHUSIM MacChl HJIM KOJIMYECTBA Be-
IIECTBA 10 U3BECTHOM Macce MM KOJIMUYECTBY BEILECTBA OJHOTO M3 BCTYNAIOIIMX B PEAKIUIO



BEIECTB WU TPOAYKTOB peakiuu. 2. Brruucienne macchl (KOJIMYECTBA BEIIECTBA, 00BEMa)
MIPOJIYKTa PEaK1H, €CJIM U3BECTHA Macca UCXOJHOIO BEUIECTBA, COAEPIKAILErO ONPEACICHHYIO
J0J110 IpuMeceil. 3. Brluncnenne maccbl (KOJMYeCTBa BellecTBa, 00beMa) MPOIyKTa peakuy,
€CJIM U3BECTHA Macca pacTBOpa M MaccoBasi 10J1s1 pACTBOPEHHOI'O BEILLIECTBA.

Nemoncrpanuu. [lpumepsl puzudeckux siBjaenuii. 1.Ilnasnenue napaduna.2.Bosronka ifoxa
nin OeH30MHON KuCIIOoThl. 3.PacTBopeHue okpamieHHbIX coisiedd. 4.Jluddy3us AymmcThiX Be-
LIECTB C ropALIEH JTaMIIouKky HakaauBaHus. Il puMepbIXUMHYeCKHUX SIBJICHHMI: a)fOpEHUE Mar-
HUS;0)B3aUMO/ICHCTBHE COMSTHOMKUCIIOTHI C MPAaMOPOM WJIM MEJIOM; B) MOJydY€HUE THAPOKCUIA
meau (II); r) pacTBOpeHne NOIYyYEHHOIO THIPOKCHIA B KUCIOTAaX; J1) B3aUMOJIEHCTBUE OKCHUIA
meau (II) ¢ cepHOlt KHCTIOTOM MPH HArPEBAaHUU; €) PA3JIOKEHHUE TIepMaHTaHaTa Kallus; 5K) B3au-
MoJieiicTBHE pa30aBICHHBIX KUCIOT ¢ MeTauiaMu. Pa3nmoskeHne mepokcuaa BOJIOpOJa MOMO-
HIbIO IMOKCH/IAa MapraHila U KaTanas3bl KapTodesns Wil MOPKOBH.

JlabopaTopubie onbIThl. 16.IIpokanuBaHue Meau B IUIAMEHUM CIUPTOBKM WM TOpenku. 17.
3amenienre Meau B pactBope xsopuaa meau (I1) sxkemesom.

Tema S. [Ipaktukym 1. [Ipocreiinmue onepanun ¢ BemecTBoM- 3 (4aca)

IIpakTnyeckas padora Ne 1

[TpaBuia TexHUKH OE30MACHOCTH MPH paboTe B XUMHUYECKOM KabuHere. JlabopaTopHoe o6opy-
JIOBaHHE U 00palleHrue ¢ HUM.

IIpakTnyeckas padora Ne 2

«OuuncTKa 3arpsI3HEHHON [TOBAPEHHOM COJIN»

IIpakTnyeckas padora Ne 3

«[Ipu3HaKM XUMUYECKUX PEAKINI U UX KIaccu(UKAIIHI»

JleMOHCTpPAIIHOHHBIE, JIA00PATOPHbIE ONBITHI M _NPAKTHUYECKHE PAa0O0ThI, BLINOJHIEMbIE
NPHU IOMOLIM 000PYA0BaHMSL 1eTCKOro TexHonapka «IlIKoJbHbIH KBAHTOPHUYM
I[eMOHCTpaI_II/IOHHHﬁ OKCIICPUMCHT Ne3 «3akoH COXpPaHCHUA MACChI BCIICCTBY.

Tema 6.Teopusi 31eKTPOTUTHYECKOH JUCCONMALIMH U CBOMCTBA KJIACCOB HEOPTaHUYECKUX
coequHeHuii (18u)

PactBopenue kak pusmko-xumudeckuil npouecc. [lonarue o ruapaTax U KpUCTAUIOTHIPATaX.
PactBoprmocTs. KpuBble pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEUIECTB OT Temneparypbl. HachllieHHbIE, HEHACBIILIEHHBIE U MEPECHIIICHHBIE PaCTBOPHI. 3HA-
YEHHE pacTBOPOB JIsl MPUPOABI U CEIbCKOro X03sicTBa. [loHATHE 00 31IEKTPONUTUYECKON HcC-
COLIMALIMU. DJEKTPOJIMUTHI M HEIIEKTPOIUTHI. MeXaHU3M AUCCOLMALUMN DJIEKTPOIUTOB € Pas3-
JIMYHBIM THIIOM XUMHYECKON cBA3M. CTENeHb JIEKTPOIUTHUECKON Aucconuanui. CunbHbEe U
ciabble >NeKTpoyauThl. TIoHATHE 00 31EKTPOIUTUYECKON AMCCOLMAIUH. DJIEKTPOIUTHl U He-
ANEKTPOJIUTHI. MeXaHu3M JUCCOLMALUU YJIEKTPOJIIUTOB € PA3JIMYHBIM TUIIOM XUMUYECKOHN CBS-
3. CTerneHb AeKTPOIUTHIECKO auccouuanyy. CuibHbIe U ci1alble 31eKTpoauThl. OCHOBHBIE
IIOJIOXKEHUSI TEOPUHU DIIEKTPOIUTHYECKON aucconuanuu. MoHHble ypaBHEHMs peakumii. Y cio-
BUS MPOTEKaHUs PeaKknu oOMeHa MEXIy AJIEKTPOJMTaMHU J0 KOHIIA B CBETE MOHHBIX Mpe.-
ctaBneHuid. Knaccuduxanus nonos u ux coiicrsa. Kucnotsl, ux kinaccudukanus. Jucconuma-
LU KUCJIOT U UX CBOMCTBA B CBETE TEOPUHU DIICKTPOJIMTUUECKON nucconuanu. MonekynsapHsie
Y UOHHBIE YPAaBHEHMS PEaKIUid KUCIOT. B3auMoaeiicTBre KUCIOT ¢ MeTAJTIaMU. DIIEKTPOXUMH-
YECKUM pAJ HAIPSHKEHUM METaJUIOB. B3auMOJElHCTBUE KUCIOT C METAJUIAMH M OKCUJAMH Me-
TaJuI0B. B3anMmoeicTBre KUCIOT ¢ OCHOBAaHUAMM - peakUusl HeWTpanu3aunu. Bzanmonerncreue
KHCTIOT ¢ colisiMu. Vcmonp30BaHue TaOIUIIBI PACTBOPUMOCTH TSI XapAKTEPUCTUKU XUMHUECKUX
cBOMCTB KUCIOT. OcHOBaHUA, WX Kiaccupukanus. Jlucconmamnusi OCHOBaHUI M X CBOWCTBA B
CBETE TEOPHUU IIECKTPOJUTUYECKON Iucconuanuu. B3anMoaencTeue OCHOBaHUN C KHUCIIOTaMy,
KHCJIOTHBIMH OKCHUJAaMU U cosiiMU. Mcrionp30Banue TaOIMIBI PACTBOPUMOCTH 11T Xapak-

TEPUCTUKA XUMHUUYECKUX CBOMCTB OCHOBaHMU. Pa3nokeHue HEpaCTBOPUMBIX OCHOBAHUM MpPHU
HarpeBanuu. Comnu, X Kjaaccudukanus u auccounanus B ceere TOJl. pa3nUuHBIX TUIIOB COJIEH.
CBoiicTBa coJieil B CBETE TEOPHUH IEKTPOIUTHUECKOMN quccouuanui. Bzaumonaeiicteue coneit ¢



MeETaJUIaMM, YCJIOBHs NPOTEKAHUs ITUX peakuui. B3aumoneiicTBue coiael ¢ KUCIOTaMU, OCHO-
BaHUSMU U coniiMU. Vcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH JJI XapaKTEPUCTHUKU XMUMUYeE-
CKUX CBOHMCTB cosed. OboOuieHnrne cBeeHni 00 OKCHIAX, UX KJIACCH(PHUKAINUA U XUMUYECKUX
CBOMCTBaX. | 'eHeTHUECKHE pAJIbl METAIJIOB U HEMETAJIOB. | eHeTuYecKas CBSI3b MEXIy KJac-
caMHM HEOpraHuyeckux BemecTB. OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpeneneHue
CTETNEeHH OKMUCIICHHS JAJISl DJIEMEHTOB, 00pa3yIolUX BEIIeCTBa pa3HbIX KiaccoB. Peakiuu HMOH-
Horo oomeHa u OBP. Okuciurens B BOCCTAaHOBUTEIIb, OKUCICHUE M BOCCTaHOBJICHUE. Peakiuu
MOHHOTO OOMEHa W OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBbIE peakiuu. CocTaBiieHUE ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUi METOJIOM 3JIEKTpOHHOrO OanaHca. CBoicTBa Ipo-
CTBIX BEUIECTB - METAJUIOB M HEMETAJUIOB, KHCIIOT U COJIeH B CBETE MpEACTaBICHUN 00 OKUCIIU-
TEJIbHO-BOCCTAHOBUTEJIBHBIX ITPOLIECCAX.

JemoHcTpanuu. VcnbiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTh. 3aBUCHUMOCTh
ANEKTPONPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHUEHTpaluu. B3anmoneincTere HMHKA C CEpOH,
COJITHOM KHCIIOTOM, Xjopuaom meau (II). 'openne marausi.

JlabopaTopHusblie onbIThl. 18.Peakunu,xapakTepHble ISl paCTBOPOB KUCJIOT(COJISIHON WM CEp-
Hoi). 19. IlonyyeHnue u cBOWCTBa HEPACTBOPUMOI'O OCHOBAHMS, HAlPUMEP THIPOKCHIA MEIU
(II). 20.B3aumopeiicTBEpacTBOPOB XJIOpHUAa HATpUsl U HUTparta cepedpa. 21. Peakuuu, xapak-
TEpHbIE JJI PACTBOPOB IIeNoueit (TUIPOKCUIOB HATpus Ui Kaius). 22. Peakmuu, xapakrtep-
HBIE JUIsl paCTBOPOB cosiei (Hanmpumep, 1 xaopuaa meau (I1)). 23. Peakium, xapakTepHble 1715
OCHOBHBIX OKCHJIOB (Hampumep, Mg OKcuaa Kanblus). 23. Peakuuu, xapakTepHble Ui KH-
CJIOTHBIX OKCHJIOB (HaIrpuMep, JJIsl yIJIEKUCIIOro rasa).

JeMOHCTPALlMOHHBIE, JIA00PATOPHBIE ONbITHI M _NPAKTHYECKHE PAa00Thl, BHUIQJIHSAEMbIE
IIPY IOMOIIM 000PY/1I0BAHUS 1eTCKOro TexHonapka «lIIKkoJbHbIH KBAHTOPHYM»:
JemoncTpannonHuslii skcriepuMeHT NoS «TernoBoit 3¢ ekt peakliuy ruAPOKCHAa HATPUS C yT-
JIEKUCIIBIM Ta30M»

Jlaboparopusblii onbIT NoS «3yueHne 3aBUCHUMOCTH PAaCTBOPUMOCTH BEILIECTB OT TEMIIEpary-
pBI»

Jlabopartopusriii onbiT Ne6 «HabmirogeHue 3a pocToM KPUCTALIOB)

Jlaboparopuslii onbiT Ne7 «IlepechliieHHbINH pacTBOP»

Jlaboparopusiii onbiT Ne8 «OmnpeneneHue TeMrnepaTypbl pa3ioKeHHUs KPUCTAIIOTHAPATA
Jlaboparopuslii onbiT Ne9«Onpenenenue pHpaznuuHbIX cpeny»

JlaGopatopuslii onbIT Nel0 «Peakuus HelTpanuzaum»

JleMOHCTpallMOHHBIE, JIA00PATOPHBIE ONBITHI M _INpaKTHYecKHe PadoThl, BbINOJIHSIEMbIE
IIPH OMOIM 000pPY10BAHUS AeTCKOro TexHonapka «IIkoJbHbINH KBAHTOPHYM», NEPEHe-
CeHHbIe U3 Kypca 9 Kjacca u3-3a 0co00eHHOCTell NPOrpaMMBbl:

Hemonctpaunonsslii onbIT Nel «TeroBoit 3 pekT pacTBOpEHUS BELIECTB B BOJIE»
Jlaboparopusiii onbIT Nel «BnusiHre pacTBOpUTENS HA IUCCOLIMALIMION

JlaGopatopHslif onbIT Ne2 «CuUIbHBIE U CITa0ble 3TEKTPOIUTHD»

JlaGopaTopHubiii onbITNe3 «3aBUCUMOCTH DJIEKTPOMPOBOIHOCTH PACTBOPOB CHIIBHBIX JJIEKTPO-
JIMTOB OT KOHLIEHTPALIUH HOHOB»

Jlaboparopuslii onbiT Ned «B3anMoaelicTBre THIPOKCHIa Oapusi C CEPHOM KUCIOTOM»
Jlabopartopusriii onbiT Ne5 «OOpa3zoBaHue coeli aMMOHHUSI

Jlaboparopuslil onbIT Ne6 «M3ydeHne peakiiuyu B3auMOAECUCTBUS CyIb(pUTa HATPUS C IEPOKCH-
JIOM BOAOPOJa»

JlaGopaTtopusbiii onbiT No7 «M3meHenne PH B X0/1e OKUCIMTEIBHO-BOCCTAHOBUTEIHLHON peak-
10170508

[TpakTrueckas padota No2 «OmpeneneHne KOHIIEHTPAIIMU COJIA TI0 JIEKTPOIPOBOTHOCTH pac-
TBOPOB»

Tema. IIpakTukym 2. IlpakTuyeckas pagora Ned «¥YcJIoBHSI MPOTEKAHUSI XHUM. PeaKIUii MeKIy
pacTBOpaMM JIEKTPOJIUTOB 10 KOHIAY.

IpakTuueckass padora Ne5 «CBoiicTBa OKCHAOB, KHCJIOT, COJIel, OCHOBaHHII».

IIpakTuyeckast pabora Ne6 «PemieHue IKcnepuMEHTAJBHBIX 312D




Xumus 9 kiace
BBenenune. O0mas XapakTepucTUKA XUMHYECKHUX 3JIEMEHTOB M XUMH4YecKkuX peakuuii. Ile-
puoanyeckunii 3axoH u Ilepmoanyeckas cucrema xummuieckux djaemMeHToB /I. . Mengeee-
Ba (11 u)
XapakTepuCcTHUKa JIEMEHTa 110 €ro IMoJjoKeHHIo B llepuonudeckon cucreMe XUMHUYECKUX dIie-
MEHTOB
. n. MenpeneeBa. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHUM W COJIeHl B CBETE
TEOPUU DJIEKTPOJIMTUYECKON AUCCOLMALMMA M OKUCIIEHUA-BOCCTaHOBICHM. [loHATHE O Iepexon-
HBIX 3JeMeHTaX. AMdorepHOCTh. ['eHeTHuecKkuil psa nepexonHoro sneMeHTa. [lepuonndeckuii
3akoH U [lepuoanueckas cucrema xumuueckux 3eMeHToB . M. MenaeneeBa. Xumuueckas op-
raHu3alys )KUBOW M HEXUBOU NPUPOAbI. XMMHUYECKUN COCTaB SAApa, MAHTUU U 36MHOM KOpBI.
XUMHUYECKUE 3JIEMEHThl B KJIETKaX >KUBBIX OPraHU3MOB. Makpo- u MUKposjaeMeHThl. O6001ie-
HHUE CBEIEHUI 0 XUMHUUYECKUX peakuusax. Knaccudukanms XuMHUECKUX PEaKIUii MO pa3InyHbIM
IPU3HAKAM: «UUCIIO U COCTAB pearupyrolinux U 00pa3yIoLIMXCs BEIIECTBY, «TEMI0BOH 2P PexTy,
«HANpPaBJICHUE», «M3MECHEHUE CTENEHEW OKHUCICHHs 3JEMEHTOB, OOpa3yIOIIUX pearupyrome
BEIIIECTBaY, «(hazay, «MCIOJIb30BaHUE KaTaiu3aTopa». [IoHsITHE O CKOPOCTH XMMHUYECKOH peak-
nuy. PakTopsl, BIUAIOIIKAE HA CKOPOCTh XUMHUYECKUX peakuuil. Katanuzarops! u karanus. Nn-
rUOUTOPBI. AHTUOKCHUAHTBI.
JdemMoHCcTpanmu.
Paznuunbie ¢popmel Tabimmnsl JI. M. MenneneeBa. Monaenu aToMOB 3jieMeHTOB 1— 3-ro mepuo-
10B. Mojieab cTpOeHHUsl 3eMHOTO 11apa (IonepedHblil pa3pes3). 3aBUCUMOCTb CKOPOCTH XUMUYe-
CKOHM peakUuu OT IMPUPOJbl PEarMpyIOIIHUX BEIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peak-
MU OT KOHLIEHTPALlMH pearupyrolux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu
OT IUIOLIA/IM CONPUKOCHOBEHMS PEArMpYIOLINX BELIECTB («KUISAIIUN cI0i»). 3aBUCUMOCTh CKO-
pOCTH XMMHUYECKOM peakluu OT TeMIIepaTypbl pearupyromux BemecTB. ['oMoreHHblil U rerepo-
IeHHbIN Katanu3bl. PepMeHTaTUBHBIN KaTanu3. IHrubuposanue.
JlabopaTopHble ONBITHI.
1. ITosryuyeHue ruapokcuia HUHKA U HUCCIIENIOBAaHUE €ro CBOWCTB. 2.MoaenupoBaHue mo-
ctpoenus [lepuoanueckoit cuctemsl xumuueckux anemenToB /1. 1. Menneneesa. 3. 3amelenue
xKene3oM Meau B pactBope cyibdara menu (II). 4. 3aBUCUMOCTh CKOPOCTH XUMHUECKOW peakluu
OT IPUPOABI PEArupyOIIMX BEIIECTB HA NPUMEPE B3aUMOACUCTBUS KHUCIOT C METaJUIaMH. 5.
3aBUCHUMOCTb CKOPOCTH XMMHMYECKON pEaklLMM OT KOHIEHTPAlUU pearupyrolux Be-
IIECTB Ha NMPUMEPE B3aUMOAECHCTBUSI IMHKA C COJITHON KHCIIOTOM pa3IM4YHON KOHLIEHTpaluu. 6.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON pEaKUuyu OT IJIOLAAW CONPUKOCHOBEHHUS pearu-
pyromux BeuiecTB. 7. MoenpoBaHUE «KHIISIIETO clos». 8. 3aBUCUMOCTh CKOPOCTH XUMUYe-
CKOHM PEaKIUH OT TEMIIEPATYypPhl PEArupyIOIUX BEIIECTB HA MPUMEPE B3aUMOJEHCTBUSA OKCHIA
meau (II) ¢ pacTBopoMm cepHOI KHCIOTHI pa3Iu4yHON TeMieparypbl. 9. PasnoxxeHue nepokcuaa
BOJIOpOJIa ¢ MoMoInbo okcuaa Mapranua (IV) u karanasel. 10. OGHapyskeHHe KaTajna3bl B HEKO-
TOPBIX MUIIEBBIX NMpoaykrax. 11. HrubupoBanue B3auMOAEMCTBUS KUCIOT C METAJUIAMU YpO-
TPOIIMHOM.



Tema 1. Metajuibl (14 4 + 4 u3 pe3epna)

ITonoxenue metaiuioB B Ilepuonnueckoi cucreme xumudeckux anemenTos [[. 1. Menneneesa.
Mertannuyeckass KpUCTAJUIMYECKas pellleTKa U MeTajsindyeckas XuMuueckas cBs3b. Oouue Qu-
3UYECKHE CBOMCTBA MeTamioB. CiuiaBbl, UX CBOMCTBA M 3HAUCHHC. XHMMUYCCKHEC CBOMCTBA ME-
TaJJIOB KaK BOCCTAHOBMTEJICH, @ TAK)KE B CBETE X IOJIOKEHHS B DJICKTPOXMMHUYECKOM Psiy Ha-
npsoKkeHnid MeTayuioB. Koppo3ust metamioB u cnocoObl 00psObI ¢ Hell. MeTayuisl B mpupoe.
OO0m1re crnocoObl UX TOJTYYCHHS.

O0masi XxapaKTepucTHKA WIEJ0YHbIX MeTaI0oB. Metamuisl B npupoje. O0mue crnocodbl ux
nosydeHus. Ctpoenue atoMoB. lllemounbie MeTaiel — MPOCTHIE BelecTBa. BakHelmue co-
€MHEHUSI LIEJIOYHBIX METAJIJIOB — OKCHUbI, TUAPOKCUBI U CONH (XJIOpUIbI, KapOOHATHI, CYJIb-
(atTbl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HApOIHOM Xo3diicTBe. KanuiiHble ynoOpenus.
O0mas xapakTepucTHKA 3JIeMeHTOB IJIapHo# nmoarpynns! II rpynner.

Crpoenune atomoB. lllenoyHO3eMeENBHBIE METAIIBI — IPOCTHIE BellecTBA. BaxkHelue coenune-
HUS LIEJIOYHO3EMENbHBIX METAJUIOB — OKCUbI, THIPOKCHUJIBI U COJIM (XJIOPHIbI, KapOOHATHI, HUT-
partsl, cyabdatsl, Gocdatsl), MX CBOWCTBA U IPUMEHEHUE B HAPOJAHOM X035 CTBE.

AJIIOMUHHU.

Crpoenue aroma, pusnueckrue 1 XMMUYECKHE CBOICTBA npocToro BeuiecTBa. CoeMHEHUs ajto-
MUHHS — OKCHJ] M THAPOKCUI, X aM(pOTepHbIH xapakrep. Baxneimme conm amomunus. [Ipu-
MEHEHHE AJIIOMUHUS U €70 COETMHEHUN.

Keaneso.

Crpoenue aroma, pU3MUECKUEe U XMMHUYECKHE CBOWCTBA IPOCTOro BeulecTBa. ['eHeTnueckue psi-
bl Fe'? uFe™ .

Baxneimune conu xene3a. 3HaUCHUE XKelle3a U €10 COCAUHEHUH I IPUPOABI U HAPOJIHOTO XO-
35UCTBA.

JdeMoHCcTpanum.

OOpa3upl LIENOYHBIX M IIEJT0YHO3EMENbHBIX MeTauioB. OOpasusl criiaBoB. B3aumoneiicTeue
HATpHs, JIUTHS U KalIbLus ¢ BOAOW. B3aumonencTBue HaTpus U MarHus ¢ Kuciaoponom. Biaumo-
neiictBue MeTaioB ¢ HeMmerauiaMu. [lonyuenue ruapokcunos xenesa (II) u (11I).
JlaGopaTopHbie ONBITHI.

12. B3aumoieiicTBiEe PacTBOPOB KHUCIOT W coield ¢ MeTautamu. 13.03HaKoMIIeHHWE C pylaMu
xkenesa. 14. OxpaluuBaHuE MJIAMEHH COJIIMHU ILEJIOYHBIX METAUIOB. 15. B3aumoaeicTeue kaib-
1us ¢ Bogou. 16.ITomyuenue runpokcuia Kauplus U uccieaoBadue ero ceoicts. 7. [lonyuenue
THUAPOKCUAA AJIIOMHMHMS M HCCIEIOBAaHUE €ro CBOWCTB. 18. B3aumopeilicTBue xemes3a ¢ cous-
HoM kucnotoi. 19. [lonyuyenne runpoxcunos xenesa (I11) u (III) u u3ydyenue nux cBONUCTB.
JleMOHCTPALIMOHHBIE, JIA00PATOPHBIC ONBITHI M NPaKTHYeCKHe PadoThl, BHINOJHSECMbIEC
IIpPY IOMOIIM 000PY10BaHNs 1eTcKOro TexHonapka «IllIkoabHblii KBAHTOPHUYMY !
Jlaboparopusriii onbiT Nel0 «B3aumoeiicTBUE H3BECTKOBOM BOJIBI C YIIIEKUCIIBIM Ta30M»

Tema 2. IIpakTukym 1. CBoiicTBa MeTa/VIOB M X coeiMHEHMI (2 1)

1. OcymiecTBieHne NENOYKH XUMUYECKUX MTPEBPALLICHUH.

2. PemeHne skcnepuMEHTAIBHBIX 33734 Ha paclo3HaBaHME M MOJTy4YE€HHE COEAMHEHUI MeTall-
JIOB.

Tema 3. Hemerasuinbl (24 1)

OOmiass xapakTepucTUKa HEMETAJIOB: MoJyiokeHue B Ilepuoanueckoil cuctemMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa, 0coOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTpooTpuareabHocTh (D0)
Kak Mepa «HEeMETAUNIMYHOCTHY, pan 0. Kpuctamimdyeckoe CTpOeHuEe HEMETANIOB — MPOCTHIX
BenlecTB. AsutoTponus. duznueckue cBOWCTBa HeMeTaIoB. OTHOCUTEIBHOCTh MOHATUN «Me-
Talll» U «HEMETaJuD».

Boaopoa. Ilonoxenune Bomopona B llepuoamyeckoil cucreme XxuMudeckux siaeMeHtoB [l .
MenneneeBa. CtpoeHue aroma ¥ MoJieKynbl. OU3nyecKkue U XMMHUYECKHE CBONCTBA BOJIOPOJA,
€ro MOJyYeHUE U IPUMEHEHHUE.



Bopa. Ctpoenue monexynbl. Bogopoanas xumuueckasi cBA3b. PU3MUECKHE CBOMCTBA BOJBI.
AHoManuu cBoWCTB BoAbL. ['mapodunsHbie U rUAPOGOOHBIC BEIIECTBA. XMMHUUYECKHE CBOMCTBA
Bosibl. KpyroBopoT Bojbl B ipupoae. Bogoouncrka. Asparust Bojbl. beitoBbie GpuibTpbl. MuHe-
panbHble BOJBI. [ucTuiinpoBaHHas BOJa, €€ MOJyYEeHNUE U IPUMEHEHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue aromosB. IIpocTeie BemiecTBa 1 OCHOBHBIE CO-
eMHEeHUs TaJOTeHOB, X cBoicTBa. KpaTkue cBenenus o xjope, 6pome, ¢prope u ioze. [lpume-
HEHHE TAIOTEHOB U UX COEJMHEHUIN B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHre atoMa, ajuIOTPOIHsI, CBOMCTBA M MPUMEHEHHE POMOMYECKON cepbl. OKCHIBI
cepsl (IV) u (V1), ux nonydenue, cBoiicTBa u npuMmeHenue. CepHasi KUCIOTa U €€ COJIU, UX MPU-
MEHEHHE B HAPOJAHOM X03sicTBe. [I[pon3BOICTBO CEPHOM KUCIOTHI.

A3ot. CTpoeHHE aTOMa ¥ MOJIEKYJIbI, CBOWCTBA IIPOCTOrO BellecTBa. AMMHUAK, CTPOEHHE, CBOM-
CTBa, MoJy4YyeHue U npuMmeHenune. Conu aMMOHMS, UX CBOMCTBA U npuMeHeHue. OKCHUIbI a30Ta
(II) u (IV).A30THas KucaOTa, €e CBOMCTBA W MpUMEeHeHHne. Hurparsl 1 HUTPUTHI, pobieMa ux
COJIep’KaHUs B CEIbCKOXO03SUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHne aToma, aNIOTPOIHUS, CBOICTBA 0e10ro u KpacHoro ¢ocdopa, X npumMeHe-
Hue. OcHoBHBIE coeauHeHus: okcua docdopa (V) u oprodochopnas kucnora, pocharsr. oc-
¢dopHbIe y10OpeHHS.

Yruepoa. CtpoeHnue aToMa, alIoTpoInHsi, cBOMCTBA Moaudukauii, npumeHenre. OKCHIBI yriie-
poxaa (II) u (IV), ux coiictBa u npumeHenue. KapOoHaTsl: KanbluT, coaa, MOTAIl, X 3HAYCHUE
B [IPUPO/JIE U )KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aToMa, KpUCTaNIMYECKUIT KPEMHUM, €ro CBOMCTBAa U npuMeHeHue. Okcun
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CUIMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOM U HEXUBOM npupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIUIEHHOCTH.

JdeMoHcTpanmm.

OO0pa3ubl raJoreHoB — MPOCTHIX BellecTB. B3aumoelicTBUE TajJoreHoB ¢ HaTPUEM, C aJlIFOMU-
HueM. BeiTecHeHne xiopom Opoma Wi MojJia U3 pacTBOPOB UX colieil. B3aumonelicTBue cepsl C
MeTaJlJIaMH, BOJOPOJIOM U KHCIOpoaoM. B3anmozeiicTBre KOHIIEHTPUPOBAHHONW a30THOM KUCIIO-
ThbI ¢ Meapt0. [lornomienue yriiem pacTBOpPEHHBIX BELIECTB WM ra30B. BoccTaHoBIeHne Meau U3
ee okcuna yriem. OOpasIsl MPUPOIHBIX COSIMHEHUN XJopa, cepbl, hocdopa, yriepoaa, Kpem-
Hus. O0pa3ibl BAXKHEHIINX ISl HAPOAHOTO XO3SHCTBA CyNnb(}haToB, HUTPATOB, KapOOHATOB, (oc-
¢daToB. OOpa31bl CTEKIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbIie ONBITHI.

20.  Tlomydenwue u pacmo3zHaBanue Bojgopona. 21. MccnemoBanue mOBEepXHOCTHOTO HATSKCHUS
BOAbI. 22.PacTBOpeHue NepMaHraHaTa Kajaus WM MEAHOIrO Kymnopoca B Boxe. 23. I'mapartanus
06e3BoxkeHHOTO cynbdara menu (I1). 24. 3roToBiieHne runcoBoro ormneyvarka.2s. Og3na-
KOMJIEHHE C KOJUIEKIIUEH OBITOBBIX (QUIBTPOB. 26. O3HaKOMIIEHHE C COCTABOM MHUHEPAJIbHOMN BO-
nel. 27. KauecTBeHHas peakius Ha rajoreHua-uonsl.28.  [lomyueHune u pacno3HaBaHHUE KUCIO-
pona. 29. 'openue cepsl Ha Bo3yxe U B kuciopoe. 30.CBoiicTBa pa30aBneHHOM cepHON KHCITO-
Tol. 31. U3yuenue cBoiicTB ammuaka. 32. Pacrio3naBanue coseit ammonusi. 33. CBoiicTBa pas-
0aBreHHON a30THOM KucnoThl. 34. B3auMoneiicTBue KOHLUEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Menwto. 35. T'openne dochopa Ha Boznyxe u B kuciopone. 36. PacnosnaBanue ¢ocdarton. 37.
I'openue yrna B kuciopoge. 38. IlomydeHne yrosbHON KUCIIOTBI M M3Y4YEHHE €€ CBOMCTB. 39.
[Tepexon kapOoHaTOB B ruapokapOoHaThI. 40. Paznoxxenue ruapokapOonara Hatpus. 41.
[TosmyueHne KpeMHEBOW KMCIIOTHI U U3YYEHHE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeMHeHHII HeMeTaJL10B (3 4)

1.Pemenne sxcnepuMeHTanbHbIX 3a1a4 o Teme «lloarpymnmna rajoreHosy. 2.Pemenue sxcnepu-
MeHTaJIbHBIX 3a7a4 o TeMme«llonrpymnmna kucimoponay». 3. Pemenue skcriepuMEeHTaIbHBIX 3a/1a4
no teme «Iloarpynna azora». 4. Pemenne skcriepuMeHTanbHbIX 3a1a4 1o teme «lloarpynna yr-
neponay. 5. [lomydenne, coOupanne u pacrio3HaBaHHUE Ta30B.

JleMOHCTPALIMOHHBIE, JIA00PATOPHBIC ONBITHI M NpPaKTHYeCKHe PadoThl, BHINOJHSEMbIE
IPU IOMOIIH 000PY/10BaHM sl 1eTCKOr0 TexHonapka «lIIkoJbHbIII KBAHTOPUYM
Jemonctpannonsblil onbIT Ne3 «M3ydyeHue pU3nuecKux U XUMHUYECKUX CBOMCTB XJIOpa»




. . " 1
JemoHcTpannoHHbINA onbIT Ne4 «3ydeHne CBOMCTB CEpHUCTOIO ra3a U CEPHUCTON KHUCIOThD)

Tema 5. O0001IeHMe 3HAHNI 10 XMMHUH 32 KYPC OCHOBHOI1 miKo0Jibl. IloaroroBka k rocyaap-
cTBeHHOI uToropoii arrecramuu (F'HA) (8 v)

Ilepnonnueckuil 3akoH u lleproauyeckas cucrema xumudeckux ieMeHTos Jl. . Menneneesa.
dusnuecKuil CMbICI MOPAJKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB NIEPUO/A U IPYMIbI. 3aKOHOMEP-
HOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX COEIMHEHUH B MEPUOJAX U IPYIIax B CBETE IPEa-
CTaBJICHUH O CTPOCHUU aTOMOB HJIEMEHTOB.

3HaueHUE NEPUOANYECKOr0 3aKOHA. BUIbl XMMUUECKUX CBA3EH U TUIIBI KPUCTANIMYECKUX pellie-
TOK. B3aumocBs3p crpoeHust U cBoicTB BemiecTB. Knaccupukanus XMMHUYECKUX peakLuil mo
Pa3IMYHBIM MPU3HAKAM (YHCIIO M COCTaB Pearupyrollux W oOpa3yoLIMXCsl BEIECTB; HAJMYHE
rpaHulbl pa3zaena (a3; TeIoBol Y3PPeKT; N3MEHEeHHEe CTENeHEH OKUCIICHHUs aTOMOB; MCII0JIb30-
BaHHME KaTalM3aTropa; HampapiieHHe npoTekaHus). CKOpoCTb XMMUYECKUX peakiuil u (HaKkTopsl,
BAMsIOIME HAa Hee. OOpaTUMOCTh XMMUYECKUX PEAKIMHA M CHOCOObl CMELICHUsS XMMUYECKOTIo
paBHOBECHS.

[Tpocthie u cioxHble BemecTBa. MeTauibl U HEMeTalllbl. | eHeTuyeckue psijibl MeTajlia, Heme-
TaJla U MepexogHoro Merawia. OKCHIBIM TUAPOKCHIBI (OCHOBAHUS, KUCIOTHI, aM(OTEpHBIC
TUIpOKCUbl), coau. VX cocraB, kinaccupukanys U o0liue XMMUYECKUe CBOMCTBA B CBETE TEO-
PHUU 3JIEKTPOIUTHUECKOHN TUCCOLMALINU.

1

Hymepauust 1eMOHCTpaMOHHBIX SKCIIEPUMEHTOB, JJA0OPATOPHBIX OIBITOB M MPAKTHYECKUX PaOOT COOTBETCTBYET
MX HyMepaluy B METOJNYECKOM Iocobun «Peanmzarys 00pa3oBaTeNbHbIX IPOTPaMM 0 XHUMHUH € HCIOIb30BaHUEM
00opynoBaHus AeTCKOro TexHomnapka «llIkonbHbII KBaHTOpHYM» 8-9 Ki1acchl



5. TemaTn4yeckoe NJIAHUPOBAHUE

Xumui 8 Kiacce

Ne | HammeHoBaHMe TeMbI Bcero yacos N3 Hux
n/m 1o mporp. ¢paxT. IP.P. K.P.
1. Beenenue 4 6 Nel
2. Tema 1. 9 12 K.p. Nel
ATOMBI XUMHYECKHUX 3JIEMEHTOB
3. Tema 2. 6 6 K.p. No2
[IpocTsie BemecTBa
4, Tema 3. 14 15 Neo2 K.p. Ne3
CoenuHeHnss XMMUYECKHUX JIEMEHTOB No2*
S. Tema 4. 11 11 Ne3 K.p. Ne4

I/I3M6H€HI/I5{, MMpOoUCXOoaAIHNEC C BCIICCTBA-

MHU.
6. Tema 5. 18 18 Ned K.p. No5
PactBopenue. PactBopsl. CBoiicTBa pac- No5
TBOPOB 3JIEKTPOIUTOB. OKUCIUTEIBHO — Neb6
BOCCTAHOBUTEIIbHBIE PEAKIIUH. Ne2*
7. Pe3epB 6 0
Bcero 68 68 8 (6+2%) 5

*TIpakTuyeckue padoThl U3 MeTOAUYECKOr0 nmocodous «Peanusanus o0-
pa30BaTeNbHBIX MPOrPaMM [0 XMMHUHU C UCIOJIb30BAHUEM 000pY/I0OBaHUS JETCKO-
ro TexHonapka «lIIkonbHbIN KBaHTOpUYMY» 8-9 Ki1acchl




TemaTHyeckoe MIaHMPOBaHUE 9 KJace

Xumui 9 kiaacce

Ne n/n | HammeHoBaHue TeMBI Bcero uacon N3 nux
110 nporp. ¢axr. | Ip.P. K.P.
1 BBenenue. O01masi XapakTepucTUKA XH- 11 11
MHYECKHX 3JIEMEHTOB U XUMHYECKHX pe-
akuuii. [lepuoaunyeckuii 3aK0H M ePUO-
JUYecKass CHCTEMAa XUMHYECKHX 3JIeMeH-
ToB /I.U.Menaeneena.
2. Tema 1. MeTajli1bl 14 14 +4 1
Tema 2. [IpakTukym 1. «CBoiicTBa mMe- 2 2 2
TAJUIOB M X COeTUHEHHI»
4, Tema 3 «Hemeramiab» 24 24+1 1
5. Tema 4. IIpakTukym 2. «CBoiicTBa co- 3 3 3
eIMHEHHIi HeMEeTAaJLJIOBY
6. Tema 5. O0001meHre 3HAHUH 10 XHMHH 32 8 8
KYPC OCHOBHO# IIKOJIBI.
8. Pe3zepn 5 1
Bcero 66 66 4 3







