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IInanupyemMsble pe3yJibTaThbl 0CBOCHHS] XUMHH
JInyHOCTHBIE pPe3yJIbTaThI:

1. YysctBO TOPAOCTH 32  POCCHMCKYIO XUMHUUYECKYIO HayKy, T'YMaHH3M,
L[EJICYCTPEMIICHHOCTD.
2. T'OTOBHOCTH K OCO3HaHHOMY BBIOOpY JasibHEHIIEH 00pa30BaTeIbHON TPACKTOPHUH.

w

YMeHue ynpaBliaTh CBOCH M03HABATEIbHON JAESITENEHOCTHIO.
4. TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBALIUU K O0YUYECHHIO U ITO3HAHUIO.
5. CdopMHpPOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYEHHUIO; YBKUTEJIBHOTO
OTHOIICHUS K TPYLY.
6. Oco3HaHHOE, YBOXXUTEJIBHOE U JOOPOKENATEIIbHOE OTHOILIEHUE K IPYTOMY YEJIOBEKY, €T
MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpE, TPaKIaHCKON MO3ULIKUU. [ OTOBHOCTD
U CIIOCOOHOCTh BECTH JAHMAJOr C JPYTMMH JIIOJbMH W JIOCTUTaTh B HEM
B3aMMOIIOHHUMAHHS.
MeTtanpeaMeTHbIMH Pe3yJIbTATAMH OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI MPOTPAMMBI
10 XUMUH SIBJISIOTCS:
Me:knpeaMeTHbie OHATHS
® JCITOJIb30BaHHE YMEHUI W HABBIKOB PA3IMUHBIX BHJIOB ITO3HABATEIBHON JIEATEIHHOCTH,
® [PUMEHEHHE OCHOBHBIX METOJOB IMO3HAHHUS (CUCTEMHO-WH(OPMALMOHHBIA aHalu3,
MOJIETTUPOBAHUE) JUISI U3YUEHHS PA3TUYHBIX CTOPOH OKPY>KaIoIel 1eHCTBUTEIHHOCTH;
® UCIOJh30BAaHUE OCHOBHBIX HHTEJUICKTYATbHBIX OMNEpanuii: (OpMyIHPOBAHHE THUIIOTE3,
aHAJIU3 U CUHTE3, CpaBHEHHE, 000O0IIeHHEe, CHCTEeMaTH3alus, BbISBICHHE MPUUHMHHO-
CJIEZICTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;
® yMEHHE I'€HEePHUPOBAThH HJIEH U OTIPENIENATh CPEACTBA, HEOOXOUMBIE TSl UX PeaT3allii;
e YyMEHHE ONpeAeNATh LEIH U 3aJadyd JIeATeIbHOCTH, BBIOMPATh CpeICTBa pealu3aluu
eI U IPUMEHATh UX Ha MPAKTHKE;
® UCIOJB30BAaHUE PA3IMUYHBIX HMCTOYHUKOB MJIs TOJIYYEHHS XUMHUYECKOW wuHbopmammu,
npejcTaBieHue HH(opMalMu B HarIsAHO-CUMBOJMYECKOW (opme (B Buae Tabiul,
rpaUuecKux CXeM M OMOPHBIX KOHCTIEKTOB)
B xone m3ydeHus: Xumun 00ydJaronecss NpHOOPeTyT ONbIT MPOEKTHOM 1eATeTbHOCTH
Kak oco0oii (opMbl yueOHOH pPabOTHI, CIOCOOCTBYIOLIEH BOCIUTAHHUIO CaMOCTOSITEIbHOCTH,
WHUIIMATHBHOCTH, OTBETCTBCHHOCTH, TIOBBIIICHHIO MOTHBAIMK M 3((HEKTHBHOCTH YUeOHOU
JESTENIbHOCTH, B XOJIe pealn3alliil MCXOJHOTO 3aMbICia Ha MPAKTHYECKOM YPOBHE OBIAICIOT
YMEHHEM BBIOMPATh aJeKBaTHBIC CTOSIICH 3a/1a4€ CPE/ICTBA, MIPUHUMATDH PEIICHUS, B TOM YHCIIEe
U B CUTyalusx HeompeaeneHHOcTH. OHM TOIy4aT BO3MOXKHOCTH Pa3BUTh CIOCOOHOCTh K
pa3paboTKe HECKOJIBKUX BAapHaHTOB PEIHICHUH, K MOMCKY HECTAaHIAPTHBIX PEIICHHM, MMOUCKY U
OCYILIECTBIICHHIO HanboJ1ee MPUEMIIEMOTO PELICHHUS.
MertanpeaMeTHble pe3yJibTaThl:
PeryasituBubie YY /|
1. YMeHue camMOCTOATENHLHO ONpENesiaTh Ienu OOydeHHs, CTaBUTh WU (POPMYIUPOBATH
HOBBIC 33/1a4M B y4eOe U MO3HABATEILHON JESITeFHOCTH, PA3BUBATh MOTUBLI M MHTEPECHI CBOCH
MMO3HABATEIILHON JesATeNhHOCTH. OOyJarOIIHICSI CMOXKET:
-aHaJM3UPOBAThH CYIIESCTBYIOIINE U TUIAHUPOBATh OYyayIiue 00pa3oBaTeIbHbIC PE3yIbTaThI;
-UICHTU(PUITUPOBATH COOCTBEHHBIE TTPOOJIEMBI M ONIPEACIISATH TJIABHYIO IPOOIIEMYy;
-BBIIBUTATh BEPCHUHM pEIICHUS TPoOJeMbl, (OPMYIUPOBATh THIIOTE3bI, MPEIBOCXUIIATH
KOHEYHBIN pe3yJIbTaT;
-CTaBUTh L€Jb JIEATEIPHOCTH Ha OCHOBE OIpEICeNeHHOH NpoOJIeMbl M CYHIECTBYIOIIUX
BO3MOKHOCTEI;
-popmMynupoBaTh yueOHbIE 331aUM KaK [Iaru JOCTUKCHHSI IOCTABJICHHOM 1IETU NeATeIbHOCTH;
-000CHOBBIBATh II€JIEBBIE OPUEHTUPHI U TNPUOPUTETHI CCHUIKAMHM Ha LIEHHOCTH, YKa3blBasg M

2



000CHOBBIBasI JIOTHUECKYIO MTOCIIEA0BATEIbHOCTD I11aroB.

2. YMeHHEe CaMOCTOATEIbHO IUIAHUPOBATh IYTH JOCTIDKEHHs Leleld, B TOM YHCIe
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaATh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI pEIICHUsT YICOHBIX U
MO3HABATENBHBIX 33/1a4. OOYyJaIOUNIICS CMOXKET:

-OIpeeNsTh He0OX0AUMbIE JAecTBHE(s1) B COOTBETCTBUU C yUeOHOW U MMO3HABATEIHHON 3a/1aueit

U COCTaBIISITh aJITOPUTM UX BBITIOJTHEHUS;

-000CHOBBIBaTh M OCYIIIECTBIISITH BEIOOP Hanbosee 3PpGEeKTHBHBIX CITOCOO0OB PEIICHHS YUCOHBIX

Y TI03HABATEIbHBIX 3a7a4;

-OIpeIesTh/HaX0AUTh, B TOM YHCJE U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS IS BHIIIOJHEHUS

y4ueOHOM U NTO3HABATEJILHOMN 33/1a4u;

-BBIOMpPATh U3 MPEAJIOKEHHBIX BAapUAHTOB M CAMOCTOSITENIbHO HCKATh CPENICTBA/pecypcehl s

peleHns 3aJa9n/IOCTIKEHHS LIeNH;

-COCTABJISATH IUJIaH PEIICHUs TPOOIEeMbI (BBIIOJHEHUS MPOEKTA, IPOBEICHUS UCCIICJOBAHMUS);

-OIIpEIENTh NOTEHUAIbHBIE 3aTPYAHEHUS IPU PELLICHUN yu4eOHO! U [T03HABATENbHOM 3a1a4l U

HAXOJHUTh CPEJICTBA JUIS UX YCTPAHEHUS;

-IJITAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
3.YMeHue COOTHOCUTh CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3yJlbTaTaMH, OCYLIECTBIATH

KOHTpOJIb CBOEH JESATENIbHOCTH B IPOLECCE JOCTHKEHUS PE3yJIbTaTa, OINpPENESATh CIOCOObI

JNEHCTBHUI B paMKax MPeJIOKEHHBIX YCIOBHUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBUS B

COOTBETCTBUH C U3MEHSIOIIEHCS cuTyanueil. O0y4aronuiicss CMOKET:

-OIpeIesITh COBMECTHO C NIEIaroroM U CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMBIX PE3yJIbTaToOB U

KPUTEPHH OLIEHKU CBOCH Y4eOHOM JeATEIIbHOCTH;

-CUCTEMaTU3UpoBaTh (B TOM 4HCIE BbIOMpATh NPUOPUTETHHIE) KPUTEPHUM ILJIAHHUPYEMBIX

PE3yJIbTaTOB U OLICHKU CBOEH AESITEIbHOCTH;

-0TOMpaTh UHCTPYMEHTHI JJI OLICHUBAHUS CBOCH NIEATEIbHOCTH, OCYIIECTBISITH CAMOKOHTPOJIb

CBOEH 1€ TENIBHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHUl;

-OLIEHUBATh CBOIO JICATEIBHOCTh, APTyMEHTUPYS MPUYHHBI JOCTHKEHHUS WIH OTCYTCTBHUS

IUTAHUPYEMOT'O Pe3yJIbTaTa;

-HaXOJIUTh JOCTATOYHBIE CPEICTBA MAJI BBINOJHEHUS YYEOHBIX NEHCTBUII B HM3MEHSIOIICHCS

CUTYaIlM{ W/WIY TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yJIbTaTa;

-paboTasi o CBOeMy IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JEATEIHHOCTh HA OCHOBE aHAIH3a

U3MEHEHHUH CUTYalluH JJIS TIOJTyYeHHS 3aIJIAaHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3ybTara;

-yCTaHABJIMUBATh  CBS3b  MEXKIYy  MOJNYYEHHBIMH  XapaKTEPUCTUKAMH  NOPOAYKTa  H

XapaKTepUCTHKAaMU Ipoliecca JESATENIbHOCTH M IO 3aBEpIICHUU JEATEIbHOCTH IIpe/siarathb

M3MEHEHHUE XapaKTEePUCTUK MPoLiecca sl MOMyYeHUs YIyUYIIeHHBIX XapaKTePUCTHK MPOAYKTa;

-CBEpATh CBOM JCWCTBUS C IWEIbI0O M, MpU HEOOXOAMMOCTH, HCHPABIATH OIIMOKH

CaMOCTOSITENILHO.

4. YMeHue OLEHUBaTh IIPABWIBHOCTh BBIIIOJIHEHUS Y4YeOHOM 3ajnaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ perieHusi. O0y4aromuics CMOXeT:

-ONPEeACTATh KpUTEPUH MPABHIBHOCTH (KOPPEKTHOCTH) BBITTOJTHEHHS yU4eOHOM 3a1a9u;

-aHAJIM3UPOBaTh M OOOCHOBBIBaTh NPUMEHEHHE COOTBETCTBYIOILEIO HHCTPYMEHTApHs s

BBITOJIHEHHSI YUeOHOI 3a/1auu;

-CBOOO/THO MOJIH30BAThCS BHIPAOOTAaHHBIMU KPUTEPUSMU OLIEHKH M CAMOOLIEHKH, UCXO/IS U3 LEIH

U UMEIOLINXCS CPE/ICTB, pa3inyasi pe3yabTaT U CrocoObl IeHCTBHIA;

-OLIEHUBATh NPOAYKT CBOEH AESITEIbHOCTHU IO 3aJaHHBIM U/WJIM CaMOCTOSATEIbHO OMPEEIIEHHBIM

KPUTEPHSIM B COOTBETCTBUH C LEIIBIO ACATEIbHOCTH;

-000CHOBBIBaTh JOCTHKUMOCTh II€JM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKHM CBOUX

BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

-(UKCUpPOBATH M AHATTU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.
5.Bnasenue ocHOBaMM CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELICHUNA M OCYILECTBIICHUS

OCO3HAHHOTO BbIOOpa B yueOHOU ¥ MO3HABATEIBHON eaTebHOCTH. O0yUYaomUics CMOKET:
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-HaOJI0/1aTh M aHAIM3UPOBATh COOCTBEHHYIO YYCOHYIO M TIO3HABATEIBHYIO ACATEIHHOCTH H
JESITENIbHOCTh IPYTUX 00YYaIOIINXCsI B MPOIIECCE B3aMMOIIPOBEPKU;
-COOTHOCUTHh peajibHble M IUIAaHUPYEMblE pe3yNbTaThl HHAMBHIYabHON 00pa3zoBaTeNbHOM
JESITEIIbHOCTH U JeNIaTh BBIBO/IBI;
-IIPUHUMATDH PEIICHNUE B yUeOHON CUTYallMU U HECTHU 32 HETO OTBETCTBEHHOCTH;
-CaMOCTOSITEIBHO OIPENEeNATh MPUYMHBI CBOETO yCIeXa WM Heycrnexa M HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYallUU HEYyCIexa.

ITo3naBarenbHbie YY /1
6.YMeHue omnpenensTh MOHITHUS, CcO3[JaBaTh 0OOOIIEHUs, YyCTaHABIMBaTh AaHAJIOTHUH,
KJIACCU(UITUPOBATH, CAMOCTOSITEIIFHO BHIOUPATh OCHOBAHUS U KPUTEPUU TSI KIIACCU(PUKALINY,
yCTaHABIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTH JIOTHUECKOE pacCyKIeHHeE,
YMO3aKJIl04eHue (MHIYKTUBHOE, IEAYKTHBHOE, TI0 aHAJIOTUH) | JIeaTh BbIBOAbL. OOydaronuiics
CMOJXKET:
-oI0MpaTh CIIOBA, COMOAYMHEHHBIC KIIIOUYEBOMY CIIOBY, OIPENENAIONINE €ro TNPU3HAKU U
CBOMCTBA;
-BBICTPAMBATh JIOTUYECKYIO IIETIOUKY, COCTOSIIYIO U3 KIFOYEBOT'O CJIOBA U CONOAYMHEHHBIX MY
CJIOB;
-BBIJICNATH OOIIMI MPU3HAK ABYX WM HECKOJIBKHUX MPEAMETOB WIH SBICHHA U OOBSICHITH UX
CXOJICTBO;
-00BEIUHATh TPEIMEThI W SIBJICHHS B TPYMIbBI MO OINPEACICHHBIM IMPU3HAKAM, CPaBHUBATH,
KiaccuuIpoBath U 00001aTh (GAKTHI U SBJICHUS,
-BBIJICJIATH SIBICHUE W3 OOIIETO psifa IPYTHX SBICHHUM,
-OMpeNeNsITh O0OCTOSATENbCTBA, KOTOpBIE MPEAIISCTBOBAIA BO3HUKHOBEHUIO CBSI3U MEXKIY
SIBIICHUSIMU, U3 3THX OOCTOSITEIBCTB BBIICIATH OMPEACIISIONINE, CIIOCOOHBIE OBITh MPUYMHOU
JAHHOTO SIBJICHUS, BBISBIISATH IPUYUHBI U CIICJCTBUS SIBICHUIA;
-CTPOUTH PACCYXKACHHE OT OONMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSAM M OT YacCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
-CTPOUTH PacCyXKJICHHE Ha OCHOBE CPAaBHEHHUS MTPEIMETOB U SIBJICHUH, BBIACISSA IIPU ATOM 00IIne
MPU3HAKY;
-M3JIaTaTh MOIYYEHHYI0 HH(POPMALINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PerIaeMoil 3a/1auu;
-CaMOCTOATEIbHO YKa3blBaThb Ha WH(GOPMAIMIO, HYXIAIOIIYIOCS B MpPOBEpKE, Mpeajarath H
MIPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTH HH(POPMAIIHH,
-O0BSICHATD SIBJIICHUS, MIPOLECCHI, CBA3H M OTHOIICHUS, BBISIBISEMbIE B XOJ€ TO3HABATENbHON U
UCCIICIOBATENIbCKOW  JICATENBHOCTH  (NMIPUBOAMTH OOBACHEHHE C H3MEHEHHEM  (OpMBI
MPEJICTaBICHUS;, OOBIACHATD, ACTATU3UPYS WIH 0000111as1; 00BACHATH C 33JaHHOM TOUKHU 3PEHUS);
-BBISIBIIATh M HAa3bIBATh TPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCJIC BO3MOXXHBIE / HamOoJjee
BEPOATHBIE MPUYUHBI, BO3MOXKHBIE TIOCIEACTBUS 3aJaHHOW MPUYUHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI IPUIMHHO-CIICICTBEHHBINA aHATN3;
-JlefaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHaIN3a Pa3HbIX TOYEK 3PEHHUS, TIOJTBEPKIATh BHIBOJ
COOCTBEHHOW apryMEHTAIMEH WIIH CAMOCTOSTEIIBHO TIOJTyYeHHBIMU JAHHBIMHU.
7.YMeHue co3aaBaTh, IPUMEHSTh U MPeoOpPa30BhIBATH 3HAKU U CUMBOJIBI, MOJEIN M CXEMBI IS
pelieHus: yueOHbIX U MTO3HABATENbHBIX 3a/1a4. O0yUarouniicss CMOXKET:
-0003HaYaTh CHMBOJIOM W 3HAKOM IIPEIMET W/WIIN SIBIICHUE;
-OMpEeNeNsITh JIOTHUECKUE CBSI3U MEXKAY MpeAMETaMU W/UIU SBICHUSMHU, 0003HAYATH JaHHBIC
JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;
-cOo3/1aBaTh a0CTPAKTHBIN WM PeallbHbIN 00pa3 mpeaMeTa U/Wid SBICHUS;
-CTPOUTH MOJIENIb/CXEeMY Ha OCHOBE YCJIOBHH 3aJja4¥ W/WIIHA CIIOC00a €€ PEeIICHHS;
-co3/laBaTh BepOaNbHBIC, BEIIECTBEHHbIE U WH(OPMAIIMOHHBIE MOJAETU C BbIICICHUEM
CYIIECTBEHHBIX XapaKTePHCTUK OOBEKTa IS ONpeneieHus crocoba pemeHus 3aJa4d B
COOTBETCTBUU C CUTYAIIHEIH;
-peoOpa3oBBIBaTh MOJENN C IIENBI0 BBISBICHUS OOIMIMX 3aKOHOB, OIPEIEISIONINX JTaHHYIO
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MIPEAMETHYIO 00J1aCTh;
-IEPEBOANTH CJIOXKHYIO 0 COCTaBy (MHOTOACHEKTHYIO) MH(POPMALUIO U3 TPadUuecKoro HiIu
(dhopMaTM30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, 1 HA00OPOT;
-CTPOUTH CXEMY, JITOPUTM JEWUCTBHUS, UCIPABIATh UM BOCCTAaHABIMBATh HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHusl 00 00bEKTE, K KOTOPOMY IMPUMEHSIETCS allTOPUTM;
-CTPOUTH J0Ka3aTeNIbCTBO: NPSAMOE, KOCBEHHOE, OT IIPOTUBHOTIO;
-aHaJIM3UPOBATh/peICKCUPOBATh ONBIT pa3pabOTKU M peaju3alud y4eOHOro TPOEKTa,
UCCIICIOBaHMS (TEOPETUYECKOr0, SMITMPUIECKOT0) Ha OCHOBE TPEUIOKCHHON MPOOIEeMHOMN
CUTYalluH, IOCTaBICHHOM 1IeJIM W/WIK 3aJJaHHBIX KPUTEPUEB OLICHKH MIPOyKTa/pe3ysbTara.
8.CmpIcioBoe ureHue. O0yJaroniicss CMOXKET:
-HaXOJIUTh B TEKCTE TpebyeMyro HHPOPMAIIHIO (B COOTBETCTBUU C IIEJIIMU CBOCH JIEATEIBHOCTH);
-OPUEHTUPOBATBCS B COJEP)KAHUU TEKCTa, IOHMMAThb ILEJIOCTHBIM CMBICH  TEKCTa,
CTPYKTYpUPOBATh TEKCT;
-yCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SBICHHIA, IIPOLIECCOB;
-pe3IOMHUPOBATh IIaBHYIO UJICI0 TEKCTA;
-KpUTHYECKHU OLICHUBATH COJIEpKaHne B (hOpPMY TEKCTa.
9.®opMupoBaHHE U Ppa3BUTHE SKOJOTMYECKOI'O MBIIUICHUS, YMEHHE IPUMEHSITh €ro B
MO3HABATEIIbHOW, KOMMYHUKATUBHOW, COLMAIBHOM TMpakTUKE U  MpodecCHOHATbHOU
opueHTanuu. OOyJarOIIHIICS CMOXKET:
-OIIpEJIENSTh CBOE OTHOIIEHUE K IPUPOIHON CpEIE;
-aHaJIU3UPOBAThH BIUSHUE SKOJOTHUYECKHUX (PaKTOPOB Ha cpeAy OOUTaHUS KUBBIX OPraHU3MOB;
-IIPOBOJIUTH IPUYMHHBIA ¥ BEPOSATHOCTHBIN aHAIH3 SKOJIOTUIECKIX CHTYallUi;
-IIPOTHO3UPOBATh M3MEHEHMsI CUTYallMu MPU CMEHE NEHCTBUS OAHOro (pakTopa Ha JeHCTBHE
npyroro ¢akropa;
-pactpoOCTpaHsATh KOJOTUYECKHE 3HAHMUS U Y4YacTBOBAaTh B NMPAKTUYECKUX JeNaX MO 3aluTe
OKpY>Karollei Cpebl;
-BBIpa)XKaTh CBOE OTHOIIEHHWE K MPHUPOJAE 4Yepe3 PUCYHKH, COUYMHEHHUS, MOJENH, MPOCKTHHIE
paboTHLI.
10. Pa3BuTue MOTHMBAalMM K OBJIAJIEHUIO KYJIbTYpPOH aKTUBHOTO HCIIOJNB30BAHHS CIOBaped U
JPYTUX MOUCKOBBIX cucTeM. OOYyJarOIHiics CMOXKET:
-OMpeIesITh HeOOXO0AUMBIE KIIFOUEBbIE ITOMCKOBBIE CJIOBA U 3aMIPOCHI;
-OCYILECTBIISITh B3aUMOJICHCTBUE C 3JIEKTPOHHBIMU [TOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMU;
-popMUpPOBaTH MHOXKECTBEHHYIO BBIOOPKY K3 MOUCKOBBIX HCTOYHHMKOB ISl OOBEKTHBH3AIMHU
pE3yJIbTaTOB IOUCKA;
-COOTHOCHTD MOJIYYEHHBIE PE3YNIbTaThl IOMCKA CO CBOEH J1eATEIbHOCTHIO.

KommynukatuBHbie YV /|
11.YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JI€ATEIbHOCTh C
YUUTENIEM B CBEPCTHUKAMU; padOTaTh MHIMBHUIYAJIbHO U B TPYIITIE: HAXOIUTH 00IIee peleHe 1
paspeniatbe KOH()IUKTHI HA OCHOBE COTJIACOBAHUS MO3ULUI U yueTa HHTepecoB; (hOpMyTUpOBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHE. OOyYarOmUiCa CMOXKET:
-OIIPENENATh BO3MOXKHBIE POJIM B COBMECTHON JEATENBHOCTH;
-UrpaTh ONPEIEIIEHHYIO POJIb B COBMECTHOMU AEATEIbHOCTH;
-IIpUHUMATh TO3ULHUI0 coOeceqHMKa, MOHMMasl IMO3ULHUI0 APYroro, pasiudaTh B €ro pedu:
MHEHHE (TOUKY 3pEHUs), JOKA3aTEIbCTBO (ApryMEHTHI), (aKThl; THUIIOTE3bI, AKCUOMBI, TEOPHH;
-OIpeneisTh CBOM JACMCTBUS W JAEMCTBHS MapTHeEpa, KOTOpble CHOCOOCTBOBAIM WIIU
MPENATCTBOBAIH MPOTYKTUBHOM KOMMYHUKAIUY;
-CTPOUTH NO3UTHUBHBIE OTHOIICHHUS B ITpoLiecce Y4eOHOM U M03HaBaTENbHOMN AESITEIbHOCTH;
-KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHHs, B IUCKYCCHH YyMETh
BBIIBUTATh KOHTPApryMEHThI, nepedpazupoBaTb CBOIO MbICIAb (BIaJCHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);
-KPUTUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTD
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CBOEro MHEHMsI (€CIIM OHO TaKOBO) M KOPPEKTHUPOBATH €TO0;

-TIpeyIaraTh albTEPHATUBHOE PEIIeHNE B KOH(MIMKTHON CUTYaInH;

-BBIACIIATH OOLIYIO TOUKY 3pEHHS B AUCKYCCHH;

-JIOTOBAPUBATHCS O TPABWIIAX M BOMpPOCAax Uil OOCYXIEHUS B COOTBETCTBUH C IOCTABICHHOM
nepen rpynnou 3agayei;

-OpraHU30BbIBaTh Y4eOHOE B3aMMOACHUCTBUE B IpyMIe (OMPeAesITh 00IIUe e, PaclpeaeisiTh
POJIM, JOTOBapUBATHLCS IPYT € APYIOM M T. [I.).

12.YMeHne O0CO3HAaHHO MHCIIOJIb30BaTh pEUYEBBIE CpPEACTBA B COOTBETCTBUM C 3ajadyeit
KOMMYHHKAIMM AJIS1 BBIPDAKECHHUS CBOUX YYBCTB, MBICIECH U MOTPEeOHOCTEN /s MJIaHUPOBAHUS U
perysiliui CBOEU ACATENBHOCTH; BIAJACHUE YCTHOM M INHUCBMEHHOW PEUYbI0, MOHOJOTMYECKOU
KOHTEKCTHOU peubto. OO0yUaromuiicss CMOXKET:

-ONpeACTATh 3a/]a4y KOMMYHUKAIIMU U B COOTBETCTBUH C HEH OTOMpATh peueBbIe CPECTBA;
-0TOMpPAaTh U UCIOJIb30BATh PEUYEBbIE CPEJCTBA B IPOLIECCE KOMMYHUKALUU C APYTUMHU JIIOJIbMU
(zuanor B mape, B MaJIO rpynne u T. 1.);

-[IPEeJICTABIIATh B YCTHOW WIM IHUCBMEHHOM QopMe pa3BepHYTbI IIaH CcOOCTBEHHOM
JIESITENIbHOCTH;

-cOOJII01aTh HOPMBI IIYOJUYHOM peun, perjaMeHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3aJ1a4yeil;

-BbICKa3bIBaThb M OOOCHOBBIBaTh MHEHHE (CyXXAEHHE) W 3alpalliBaTh MHEHHE IapTHepa B
pamKax Iuanora;

-IPUHUMATh PEILIEHHE B X0 MAJIora U COIIACOBBIBATh €r0 C COOECEIHUKOM;

-CO3/1aBaTh IMCbMEHHBIE «KIUIIMPOBAHHBIE» M OPUTHMHAIBHBIE TEKCThl C HUCIOJIb30BAHUEM
HEOOXO/IUMBIX PEUEBBIX CPE/CTB;

-MCIIONIb30BaTh BepOalibHblE CpelncTBa (CpeAcTBa JIOTMYECKOW CBS3M) JJI  BbLACICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

-HMCII0JIb30BAaTh HeBepOasbHbIE CpelcTBa WIH HarJsiHble MaTepUabl,
HOJrOTOBJICHHBIE/OTOOpaHHbIE 1101 PYKOBOJICTBOM YUMTEIIS;

-JieJaTh OLICHOYHBIM BBIBOJ O JOCTHXKEHHM LEIM KOMMYHHKAIMM HEMOCPEICTBEHHO IOCIE
3aBepILEHHS] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBATH €TO0.

13.®opMupoBaHre U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHHUA HH()OPMAITMOHHO-
KOMMYHHUKaIIMOHHbIX TexHosoruil (nanee — MKT). OGyuaromuiicss cMoxeT:

-[IeJICHANIPABIICHHO HMCKATh W HCIOJIB30BaTh WH(MOPMAIMOHHBIE PECYPChI, HEOOXOAUMBIC ISt
peleHns yueOHbIX M MpakTUYEeCKUX 3a1au ¢ nomolinsto cpeacts UKT;

-BBIOMPATh, CTPOUTh U WCIOJIH30BATH AJCKBATHYIO MH()OPMALMOHHYIO MOAETH IS Mepeaadn
CBOMX MBICIIEH cpe/ICTBaMH €CTECTBEHHBIX U (DOPMANIbHBIX SI3bIKOB B COOTBETCTBUM C YCIOBUAMU
KOMMYHHUKaIWH;

-BBLACIATh MH(GOPMALIMOHHBIM acHeKT 3a/auM, ONEpHUpOBaTh JAHHBIMH, HCIOJIb30BATH MOJEIb
pellIeHus 3a]auu;

-UCIIOJIb30BaTh ~ KOMIIBIOTEPHBIE TEXHOJOrMM (BKJItOYas BbIOOp  aJeKBaTHBIX  3ajaue
MHCTPYMEHTAJBHBIX  MPOTrpaMMHO-alNapaTHBIX CPEACTB M CEPBUCOB) ISl pEIlEHUs
MHPOPMALIMOHHBIX W KOMMYHHUKAI[MOHHBIX Y4YEeOHBIX 3aJa4y, B TOM 4HCJE: BBbIUUCIIEHHE,
HalMCcaHue JJOKIa10B, pedepaToB, CO3JaHUE MPE3eHTAlUN U JIp.;

-HMCII0JIb30BaTh HH(OPMALIHIO C YUETOM 3TUYECKUX U TPABOBBIX HOPM;

-c0371aBaTh MH(OPMALMOHHBIE PECYpChl PA3HOTO THUNA U JJI Pa3HbIX ayAUTOpUH, cOOII0NATh
MH(GOPMALMOHHYIO TUTHEHY U IIpaBuiia HHPOPMAIMOHHOMN 0€3011aCHOCTH.

IIpenMeTHBLIMH pPe3yJabTATAMHM OCBOCHHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI TIPOTPaMMBI TIO
XUMUU SIBIISAIOTCS.

8 Kiacc
BbInyCKHUK HAYYHTCS:



ONUCBHIBATH CBOMCTBA TBEPIBIX, JKUAKHUX, TIa3000pa3HbIX BELIECTB, BBLACHAS HX
CYILLIECTBEHHbBIE IIPU3HAKU;

XapaKTepu3oBaTh BELIECTBA II0 COCTAaBY, CTPOCHHIO U CBOWCTBAM, YCTAaHAaBJIMBATh
IIPUYMHHO-CJIEICTBEHHBIE CBA3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;
PaCKpBIBATh CMBICT OCHOBHBIX XMMHUYECKUX HOHATHH «aTOM», «MOJIEKYJa», «XUMUYECKUN
AJIEMEHT», «IIPOCTOE BEILECTBO», «CIOXKHOE BEIIECTBO», «BAJIEHTHOCTbY», HUCIIOJIb3Ys
3HAKOBYIO CUCTEMY XHUMMU;

n300paXkaTh COCTaB MPOCTEHIINX BEUIECTB C MOMOIIBI0O XUMHUECKUX (POPMYIT U CYIIHOCTh
XUMHUYECKHX PEeaKLUil ¢ OMOILBI0 XUMUYECKUX YPaBHEHUI;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEILECTB, a TaKXKe
MacCOBYIO JIOJIF0 XMMHUYECKOT'O 3JIEMEHTa B COCAMHEHUSX Ul OLEHKH MX IPaKTUYEeCKOH
3HAYUMOCTH;

CPaBHUBATh 10 COCTABY OKCHUbI, OCHOBAHUS, KUCIIOTBI, COJIU;

KJIacCu(UIIMPOBATh OKCHJIBI U OCHOBAHUS TI0 CBOWCTBAaM, KUCJIOTHI M COJIU 110 COCTAaBY;
H0JIb30BATHCS JIAOOPATOPHBIM 00OPYJOBAHUEM U XUMUYECKOH MOCYA0H;

IPOBOJUTH HECIOKHBIE XUMHUYECKHE OTBITHl W HAOJMIOACHUS 32 M3MEHEHUSIMH CBOWCTB
BEIIIECTB B IIPOLECCE MX MPEBPALIECHUI; COOII0AaTh NMpaBuila TEXHUKU 0€30IaCHOCTU MPHU
NPOBEICHUH HAOIIOJCHUN U OTBITOB;

pasinyaTth SKCIEPUMEHTAJIbHO KHCIOTBI M INENOYM, IMOJB3YSICh HMHIUKATOPAMU;
0CO3HaBaThb HEOOXOIUMOCTh COONIOAEHUS Mep O€30MacHOCTH NpU OOpalleHUuu C
KHACJIOTAMU W ILEJIOYaMHU. Ha3blBaTh IPU3HAKA U YCIOBUS MPOTEKAHUS XMMHUYECKHX
peakuui;

yCTaHaBJIMBaTh NPUHAMICKHOCTh XMUMHMYECKOH pPEAKIMU K OINpedesiEHHOMY THITYy I10
OJIHOMY U3 KJIaCCU(PMKAIIMOHHBIX MPU3HAKOB: 1) 110 YUCILYy U COCTABY MCXOJHBIX BEIIECTB
U [IPOAYKTOB peakLuu (peakluu COCTUHEHUs, PA3JI0KEHHs, 3aMeIleHUs] 1 00MeHa); 2) 1o
BbIICJICHUIO WM  [OIJIOIIEHUIO  TEIUIOThl  (peakuuu  SK30TepMUYECKHE U
HHJIOTEPMHUYECKHE); 3) IO H3MEHEHMIO CTENEeHEH OKHCICHHMS XUMMYECKHX 3IIEMEHTOB
(peaky OKUCIUTEIBHO-BOCCTAHOBHUTENBHEIE); 4) IO 0OpaTuMOCTH Tporecca (peakuuu
0o0paTuMbIe 1 HEOOpaTUMBIE);

COCTaBJIITh YPAaBHEHUS JJIEKTPOIUTUYECKON IUCCOLMALMU KHCIIOT, IIEJIOYEH, COJIEH;
IOJHBIE U COKpallEHHbIC HOHHbIE ypaBHEHMsA peakuuid oOMeHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIJIbHBIX PEAKIUI;

IPOTHO3MPOBATh MPOAYKThl XMMHUYECKHX peakUuil mo ¢opMmysaaM/Ha3BaHUSAM HCXOJHBIX
BEIIECTB; OMNpPEIENATh MCXOAHBIE BemlecTBa IO (OPMYJIaM/Ha3BaHUSM TPOIYKTOB
peaKIuu;

COCTaBJISITh YPAaBHEHUS PEAKLUN, COOTBETCTBYIOIIMX I1OCIIEOBATEIBHOCTU (KIIETIOUKEY)
HpEeBpaILCHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBISIBJISITH B IIPOLECCE AKCIEPUMEHTA MPU3HAKH, CBUJIETENICTBYIOUIME O IMPOTEKaHUU
XUMHUYECKON pPEaKInH;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA;
ONpEACIATh XapaKTep Cpelbl BOJHBIX PAcTBOPOB KHUCIOT W WIEJIOYEH IO H3MEHEHUIO
OKpPAacKM WHIUKATOPOB; OINpPEAEIATh NPUHAIIEKHOCTh HEOPraHWYECKHUX BEILECTB K
OJIHOMY W3 M3yUYEHHBIX KJIACCOB/TPYII: METalsIbl U HEMETalbl, OKCHUJbI, OCHOBAHUS,
KHCJIOTBI, COJIH;

COCTaBJISITH (POPMYJIbI BEIIECTB IO UX HAa3BaHUIM;

OINpEACIIATh BaJICHTHOCTb U CTENIEHb OKMCIIEHUS 3JIEMEHTOB B BELLIECTBAX;

COCTaBIATh (OPMYJIBI HEOPraHWUYECKUX COEIMHEHUN 10 BAJIEHTHOCTAM U CTENEHSIM
OKHCJICHHS 3JIEMEHTOB, a TaKXXe 3apslaM MOHOB, yKa3aHHBIM B TaOJMIle PacTBOPUMOCTH
KHCJIOT, OCHOBAaHHUH U COJICH.

9 kiace
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pacKkpbIBaTh CMbICI Nepuoguyeckoro 3akona /1. 1. Menneneena;
OTHCHIBAThH M XapaKTePU30BaTh TAOIUYHYIO (DOPMY EPUOAUUECKON CHCTEMbBI XUMUYECKUX
AJIIEMEHTOB;
XapaKkTepu30BaThb COCTaB ATOMHBIX SIEP U PaCHpEleICHHE YHCia DJIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JEMEHTOB MajbIX IEPUOJ0B NEPUOJUUYECKON
CHUCTEMBI, a TAKXKE KA U KalIbIus;
paznuyaTh BUJbl XMMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HENOJSPHYIO U METAJUIMYECKYIO;
n300paxkaTb SJIEKTPOHHO-UOHHBIE (OPMYJIbI BeElIeCTB, OOpa30BaHHBIX XUMHUYECKUMU
CBA35IMHU Pa3HOIO BUJA;
BBISIBJIATh 3aBUCHUMOCTb CBOWCTB BELIECTB OT CTPOCHUS MX KPUCTAIUIMYECKHX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAUIMYECKHX;
XapakTepU30BaTh XMUMHYECKUE 3JIEMEHTbl U HMX COEIMHEHHMS Ha OCHOBE IIOJIOKEHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEN CTPOEHMSI UX aTOMOB;
XapakTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAYEHHUE IEPUOJMYECKOr0 3aKOHA U
MEePUOINYECKON cUcTeMbl XuMHuueckux snemeHToB [I. 1. MenpeneeBa; * oOBACHITH CYyTh
XUMHUYECKHX MPOIECCOB U UX MPUHIMITUAIBLHOE OTINYHE OT (PUIUUECKUX;
MIPOBOJIUTh KAYECTBEHHBIC PEAKIMHU, MOATBEPXKIAIOIIME HAJIMYKWE B BOJHBIX PacTBOpax
BEILECTB OT/EJIbHBIX HOHOB;
ONpENENATh TMPUHAICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 H3YUYEHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, COJIU;
COCTaBIISAITH (POPMYJIBI BEIIECTB TI0 UX HA3BAHUSIM;
ONpPENENATh BAJICHTHOCTh M CTENIEHb OKUCJIEHUS 3JIEMEHTOB B BELIECTBAX;
COCTaBIIAATH (POPMYJIBI HEOPTAaHMYECKUX COCJAMHECHUN 110 BAJICHTHOCTSAM U CTCICHSIM
OKHCJICHHUS 3JIEMEHTOB, a Tak)Ke 3apsJaM HMOHOB, YKAa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsS] (U3UYECKUX M XUMUYECKUX CBOWCTB IMPOCTHIX
BEUIECTB (META/VIOB U HEMETAJIOB) U MX BBICIIMX OKCHUJOB, OOpa30BaHHBIX 3J€MEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;
Ha3bIBaTh OONIME XUMHUYECKHE CBOWMCTBA, XapaKTEePHBIC JJI TPYII OKCHJIIOB: KHCIOTHBIX,
OCHOBHBIX;
Ha3bpIBaTh OOIME XHWMUYECKUE CBONCTBA, XapaKTEpHbIE Uil KaXKIOrO0 U3 KJIAcCoB
HEOPraHWYECKUX BEILLECTB: KUCJIOT, OCHOBaHUH, COJIEH;
NPUBOAWTH  TPUMEPBl  pEaKIHii,  MOATBEPKIAIOMIMX  XUMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;
ONpEAENATh BEUIECTBO-OKUCIINUTENb M BELIECTBO-BOCCTAHOBUTENb B OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUAX;
COCTaBJISITh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHc (Ui M3Y4YEHHBIX peakuuil) Mo
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;
MPOBOJIUTH J1aOOPATOPHBIE OMBITHI, TOATBEPKIAIONINE XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEIECTB;

Buvinycknuk noayuum 603mM0M4CHOCHb HAYUUMBCA:
rPaMOTHO 00OpaIlaThCs C BEIIECTBAMU B IOBCEIHEBHOM KU3HU;
0CO3HaBaTh HEOOXOJUMOCTb COOJIOZCHHUS MPABHII SKOJIOTHYECKH O€3011acHOr0 MOBEICHUS
B OKpY’Karouiel mpupoaHOM Cpeie;
MOHMMATh CMBICI M HEOOXOAMMOCTh COONIOJEHUS MpeNNuCaHuil, NpeiaracMbix B
WHCTPYKIUSAX TI0 UCTIOIB30BAHMIO JICKAPCTB, CPEICTB OBITOBOM XUMUU U JP.;
UCTIONB30BaTh  MPUOOpPETEHHBIE  KJIIOYEBbIE KOMIETEHTHOCTH TIPU  BBINOJHEHUU
HCCIIEIOBATENIbCKUX TPOEKTOB 10 M3YyYEHUIO CBOMCTB, CIOCOOOB TMOJIy4€HUS U
pacno3HaBaHUs BEUIECTB;



* pa3BuUBaTh KOMMYHUKATUBHYI0 KOMIIETEHTHOCTb, HCIIOJB3Yysl CpPEACTBA YCTHOM WU
MUCbMEHHOW KOMMYHHKAIIMM TpH paboTe ¢ TEeKCTaMH y4eOHMKA W JOTMOJHUTEIHHOU
JUTEPATYPOH, CIPABOYHBIMH TaOJUIIAMH, TMPOSBIATH TOTOBHOCTh K YBA)XXCHHIO WHOMN
TOYKH 3pEHUs IPH 00CYKICHUHU PE3yIbTaTOB BEITIOJTHEHHON PaOOTHI;

* OOBEKTHMBHO OIICHMBAaTh HWHPOPMAIMIO O BEHIECTBAX W XHMHYECKHX IIPOIeccax,
KPUTHYECKH OTHOCUTHCS K TICEBJOHAYYHOU HWH(pOpMamu, HeJOOPOCOBECTHON pEKIaMe,
Kacarollecsl NCIOIb30BAHUS PA3JIMYHBIX BEIIECTB.

* OCO3HAaBaTh 3HAYCHUE TEOPETUYECKUX 3HAHUM [UJI MPAKTUYECKOM JEATEIIbHOCTH
YeJIOBEKA;

*  ONUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIH3a,

* [PUMEHATH 3HAHUA O 3aKOHOMEPHOCTSX MEPUOJUYECKON CHUCTEMBl XHMHUYECKUX
AJIEMEHTOB JJisi OOBSICHEHHS U MPEIBUJICHUSI CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MHPOPMAIMOHHYIO KOMIETEHTHOCTh MTOCPEJICTBOM YIIIYOJICHUS] 3HAaHUM 00 MCTOPHUH
CTAHOBJICHUSI XMMHYECKOM HAayKH, €€ OCHOBHBIX NOHSATUMN, MEPUOJUYECKOTO 3aKOHA KakK
OJHOTO M3 BAKHEHIIUX 3aKOHOB MPUPOJIbI, a TAKKE O COBPEMEHHBIX JOCTHKEHHUSIX HAYKH
¥ TCXHHUKHU.

*  COCTaBJISITh MOJICKYJISIPHBIE M TOJHbIC MOHHBIE YpaBHEHHUSI MO COKPAIEHHBIM HOHHBIM
YPaBHEHUSIM;

* [PUBOJUTH MPUMEPHI PEAKIUH, MOITBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBA3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;

*  TIPOTHO3UPOBATH PE3YJbTATHl BO3ICUCTBHS PA3TMYHBIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH
XMMHYECKON PEaKIu;

* MPOTHO3UPOBATH pPE3yJIbTaThl BO3JIEHUCTBUS pa3IMYHBIX (PAKTOPOB Ha CMeIIEHUE
XHMHYECKOrO pPAaBHOBECHSI.

* MPOTrHO3MPOBATH XUMHUYECKHE CBOMCTBA BEIIIECTB HA OCHOBE MX COCTAaBa U CTPOCHUS,

* MPOTHO3UPOBATH CII0OCOOHOCTE BEIIECTBA  IPOSBIATH OKHCIIUTEIILHBIC 15803071
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKUCIEHUS 3JIEMEHTOB, BXOJSALIUX B
€ro COCTaB;

* BBIABIAITh CYUIECTBOBAHWE TI€HETUYECKOW B3aMMOCBS3M MEXAY BEIIECTBAMU B PSAY:
MPOCTOE BEIIECTBO — OKCHJI — THAPOKCHUL — COJIb;

*  OpraHu30BbIBATH, IPOBOJIUTHh YYEHUUYECKUE MMPOEKTHI IO UCCIIEIOBAHUIO CBOICTB BEILIECTB,
MMEIOIIMX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

Conep:xxanue yueOHOro npeamera
8 kiace

1. Baeaenue (5 4)

XHMHS — HayKa O BEIleCTBaX, UX CBOMCTBAX M MpeBpaleHusax. [IonaTue o XuMu4eckom
3JIeMeHTe U (popMax ero CyIiecTBOBaHHUsSA: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BELIECTBAX

[TpeBpamenus BemecT. OTaNUNE XUMUYECKUX peakuil OT pU3NdecKux siBieHui. Ponb
XVMHH B KU3HU YEJIOBEKA.

KpaTkue cBeneHMst U3 UICTOPUM BOZHMKHOBEHMS M pa3BUTUA XUMMH. [lepros anxumum.
[Tonsitue o dumocodpckom kamae. Xumus B XVI B. PazBurne xummm nHa Pycu. Pomb
OTEUYECTBEHHBIX YUCHBIX B CTAHOBJICHMHM XUMHUUYECKOH Hayku - pabotel M.B.JlomonocoBa, A. M.
byrneposa, /1. 1. Menneneesa.

XuMu4eckasi CUMBOJIMKA. 3HAaKM XUMUYECKUX DJIEMEHTOB M IPOMCXOXKIEHUE UX
Ha3BaHuU. Xumudeckue (opmynsl. Muaekcsl u koddduumentsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJIsIpHast Macchl. PacueT MaccoBO# 10/ XUMHUECKOTO 3JIEMEHTa o (hopMyJie BEeLECTBA.

[Tepuonuueckas cucrema xumuyeckux snemeHToB . M. MenneneeBa, ee CTpyKTypa:
MaJible ¥ OOJbIINE MEePUOJbl, IPYNIbl U MOATpYMNIbl (rIaBHas U nmobouHast). Ilepmoguueckas
CUCTEeMa KaK CIpaBOYHOE MocoOue IJis MOJyUYeHUs! CBEACHUM 0 XUMUYECKUX JI€MEHTaX.
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Pacuernbie 3amauyu. 1. HaxoxeHrne OTHOCUTENIBHOW MOJIEKYJISIPHOM MAacChl BEIIECTBA
Mo ero XuMmuueckod (opmyne. 2. BprumcieHrne MaccoBOM O XUMHYECKOTO JJIEMEHTa B
BEIIIECTBE T10 €ro hopmyJe.

IIpakTuyeckas padora Ne 1

[IpaBuna TexHMKH O€30MACHOCTH NpU padboTe B xXuMHUYeckoM Kkabunere. [Ipuembl

oOparieHust ¢ 1ab0opaTOPHBIM 000PYIOBaHUEM U HArPeBATEIbHBIMH TPUOOPAMH.

Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB (9 u)

ATombl Kak (hopMa CYyIIECTBOBAHHS XMUMHYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpoeHMH aTOMOB. JlokaszaTenbcTBa CIIOKHOCTH CTpoeHusi artomMoB. OmbIThl Pesepdopna.
[ImanerapHas MOJENL CTPOEHUS aTOMA.

CocTtaB aTOMHBIX fA€p: NPOTOHbI W HEUTPOHBI. OTHOCUTEIbHAs aTOMHas Macca.
B3anmoCBA3b MOHATUN «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHAA aTOMHas macca». M3MeHeHue
Yucjia TPOTOHOB B sApe aromMa - OOpa3oBaHME HOBBIX XHMHYECKHUX DJIEMEHTOB.
V3meHeHne uncia HEUTPOHOB B sape aroma - oOpa3oBaHue wu30TomnoB. CoBpeMEHHOE
ONpeACICHUE MOHITUS «XUMHUUYECKUN 3JIeMEHT». M30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XMMHUYECKOT0 3JIEMEHTA.

OnektpoHbl. CTpoeHHUE JIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUUYECKHX dyeMeHTOB Nel-20
nepuoguyeckoii cucrtemsl [[. M. MenneneeBa. [loHaTHE O 3aBEPIIEHHOM M HE3aBEPLICHHOM
AJIEKTPOHHOM CJI0€ (PHEPTreTUYECKOM YPOBHE).

Ilepuonnueckas cucrema xumudeckux snemeHtoB /[[. M. MenaeneeBa u crpoeHue
aTOMOB: (PU3WYECKHI CMBICT TIOPSAJIKOBOIO HOMEpAa JJIEMEHTAa, HOMEpa TpyMIbl, HOMEpa
nepuona. M3MeHeHMe uuciaa JJIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa
XUMHUYECKOTO JJIEMEHTa - OOpa30BaHHUE ITOJIOKUTEIBHBIX W OTPHUIATEIBHBIX HOHOB. HOHBI,
00pa3oBaHHBIE aTOMaMH METAUIOB W HEMETAJJIOB. [IpyumMHBI M3MEHEHHS METALTUYECKUX U
HEMETaJUIMYECKUX CBOMCTB B IIEPUOJAX U PYIIIAX.

OO6pazoBanue OMHApHBIX coequHeHM. [loHaTre 00 MOHHOM cBs3u. CXeMbl 00pa30BaHUs
HOHHOM CBS3H.

B3auMopeiictTBue aTOMOB XHMHMUYECKHX JJEMEHTOB-HEMETANIOB MEXKIYy COO0OM -
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BeliecTB. KoBajeHTHas HenmoasipHas XuMU4YecKas
CBSI3b.

DNEeKTPOHHBIEC U CTPYKTYPHBIE (DOPMYIIBI.

B3auMopeiictTBue aTOMOB XHMHMUYECKHX JJEMEHTOB-HEMETANIOB MEXKIy COO0OM -
oOpazoBaHWe OWHAPHBIX COCIWHEHHWH HEMETAJUIOB. OJIEKTPOOTPHUIATENBHOCTh. [loHATHE O
KOBAJICHTHOM IIOJIAPHOM CBS3H.

B3aumopeiictBue aTOMOB XMMHUYECKHUX DJIEMEHTOB-METAJUIOB MEXIy COoO0oi -
oOpazoBaHWe  METAUIMUECKUMX  KpUCTAWIOB.  [loHATHE O  METAIMYECKON  CBSI3M.

JdemoncTpaunu. Mojenn aToMOB XMMHUYECKUX 3JeMEHTOB. llepumoamdeckas cucrema
xumuueckux anemenToB J[. . Meneneena.

Tema 3. IIpoctbie BemecrBa (74)

[TonoxxeHne MeTamaoB M HEMETAUIOB B IMEPUOJWYECKON CHCTEME XHMHUYECKUX
aneMeHToB /[. 1. MeneneeBa. BaxxHeunme MpocThie BEIIECTBA - METAJUIBL: KEJIE30, ATFOMUHUM,
KabIUil, MarHuii, HaTpuii, kanuii. O0mme Gusndeckre CBONCTBA METAJLIOB.

Baxneiimme mpocThie BeIecTBAa - HEMETA/UIbl, OOpa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOJIOpOJa, a30Ta, ceprl, Gocdopa, yriepoaa. CriocoOHOCTh aTOMOB XMMHUYECKHX SJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKHX MPOCTBIX BEIIECTB - aJUIOTPOMHS. AJIIOTPONHBIE MOIU(DHUKAIIIN
kuciopona, ¢ochopa u omnoBa. MerauiMyecKue M HEMETANIMYECKUE CBOWCTBA MPOCTHIX
BemecTB. OTHOCUTEBHOCTD JICJICHUS TPOCTHIX BEIICCTB HA METAJUIBI M HEMETAJLIBI.

Iloctosinnas ABoraapo. KommdectBo BemectBa. Moisib. MosnsipHas Macca. MousspHbIf
00beM Ta3000pa3HbIX BemecTB. KpaTHble €TWHUIIBI KOJWYECTBA BEMIECTBA — MIJUIUMONb U
KWJIOMOJIb, MWUIAMOJISIPHAsE W  KWIOMOJISIPHAsE MAacChl BEIECTBA, MWUIMMOJISIPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.
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PacueTsl ¢ HMCHONB30BaHMEM MOHATUH «KOJWYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30BY, «IIOCTOSTHHAST ABOTaIPO».

Pacyernble 3agaum. 1. BeluucieHue MOJISPHOM MacChl BEIIECTB IO XUMHUYECKHM
dopmynam. 2. PacueTpl ¢ UCHOIB30BAHUEM TMOHSATHH «KOJMYECTBO BEIIECTBA», «MOJISPHAS
Maccay, «MOJISIPHBIM 00beM ra30B», «IIOCTOSHHAs ABOTaIPOY.

JdemoncTpauuu. Hekoropsle MeTauibl 1 HEMETaUIbl KOJUYECTBOM BelIeCcTBa 1 MOJIb.
Monenb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoenuHeHHs] XMMHYECKHX dJ1eMeHTOB (15 u)

Crenenb oxucieHus. OnpeneneHue CTENEHU OKHCICHUS 3JIEMEHTOB IO XHMHYECKOM
dopmyne coenunenusi. CoctaBiieHue (opMmyn OWHAPHBIX COEAMHEHW, OOMUN Ccrocod ux
Ha3bIBaHUS. BUHApHbBIE COEMUHEHMS: OKCHIBI, XJOpUAbl, cyiabbuasl u ap. CocTaBieHHe HX
dopmyn. IlpexcraBuTenu OKCHJIOB: BOJAA, YIJICKUCIBIA Ta3 M HeramieHas H3BECTb.
IIpeacraBuTenu JieTydux BOJOPOAHBIX COEIMHEHUN: XJI0POBOAOPO U AaMMHUAK.

OcHoBaHMsI, UX COCTaB W Ha3BaHWs. PacTBOPUMOCTh, OCHOBaHWMW B Boje. Tabnwmia
PacTBOPUMOCTH THAPOKCHUIIOB U cojiel B Boze. [IpencraBurenu menoden: ruApOKCUIBI HATPHUS,
Kanus U Kanplus. llonsTHe o kadecTBeHHbIX peakuusax. Muaukartopel. M3meHeHHe OKpacku
WHJUKATOPOB B IIEJIOYHOU Cpee.

Kucnotsl, ux cocraB m Ha3Banusa. Knaccudukanus kucnor. [IpencraButenyt KHCIOT:
cepHasi, COJIsiHasA U a30THas. MI3MeHeHne OKpacKu UHJIMKAaTOPOB B KMCIIOTHOM cpefe.

Conu Kak Npou3BOJHBIE KUCIOT U OCHOBaHUM. VX coctaB u Ha3zBaHud. PacTBopuMOCTh
coneit B Bozie. [IpencraBurenu comeil: Xaopua HaTpus, KapooHaT u pocdaT Kanbiusl.

AMop(dHBIE ¥ KPHCTAUTHISCKUE BEIIIESCTBA.

MeKMoneKyJIapHble B3aUMOAECUCTBUSA. THUNBI KPUCTAUNIMYECKUX PEIIETOK: HOHHas,
aTOMHAasi, MOJIEKYJISIpHAsT W METaJUIM4YecKas. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKUX PEUIETOK.

BemecTBa MONEKYJISIpHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
JUIS1 BEUIECTB MOJIEKYJIIPHOTO CTPOEHHUS.

Uucteie BemiectBa M cMmecu. [IpuMepbl XKUAKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CaoiicTBa 4MCTHIX BemlecTB U cMeceil. x coctaB. MaccoBas u o0ObeMHasi 1O KOMIIOHEHTA
cMecu. PacueTsl, cBsi3aHHbBIE C MCIIOJIb30BAHUEM TTOHSTHUS JOJIA.

Pacuernnie 3amaum. 1. Pacuer mMaccoBoll M OOBEMHON IOJIEH KOMIIOHEHTOB CMECH
BelleCcTB. 2. BpiuncieHue MaccoBOM 10JIM BEHIECTBA B PAacTBOpPE MO HM3BECTHOW Macce
PacTBOPEHHOTO0 BELIECTBA M Macce pacTBoputens. 3. BpruuciieHHe Macchl pacTBOPSIEMOIO
BEILIECTBA U PACTBOPUTENS, HEOOXOIUMBIX ISl IIPUTOTOBIICHUS OMPEIEICHHON MacChl pacTBOpa
C U3BECTHOM MAaCCOBOM J10JIE PACTBOPEHHOIO BEIIECTBA.

JdemoncTpanun. OOpa3npl OKCHAOB, KHCIOT, OCHOBaHMUN U coneid. Mojenu
KPUCTAJUTMUECKHUX PEIHIETOK XJOpUAa HaTpus, anMmasa, okcuna yriepona (IV). BspeiB cmecu
Bojopoaa ¢  BozayxoM. CrmocoObl  paszneneHuss  cMeceil,  AUCTWUIALMS — BOJBI.

JlaGopaTopHble onbIThbl. 1. 3HAaKOMCTBO ¢ 0Opa3laMM BEIIECTB pa3HbIX KJIaccoB. 2.
Pasznenenne cmeceil.

IIpakTnyeckas padora Ne 2

[IpuroroBnenue pacTBopa caxapa U OIpeaesieHue MacCOBOM J0JIU €ro B pacTBOpPE.

Tema 5. U3MeHeHus:, mpoucxoasimue ¢ Bemecrsamu (134)

[lonsiTHe sIBAEHUI KaKk U3MEHEHU, MPOUCXOIAILUX C BellleCcTBaMU. SIBJIEHUs, CBSI3aHHbIE
C HW3MEHEHHWEM KPHUCTAUTMYECKOTO CTPOEHHUS BEIIECTBA IIPU ITOCTOSTHHOM €ro COCTaBe,
busnueckue sBiaeHUs. Dusnueckue SBICHUS B XUMHUH: JAUCTWUIALNSA, KPUCTAILIM3AIMS,
BBITIAPUBAHNE Y BO3TOHKA BEIECTB, ICHTPU(DYTUPOBAHHE.

SIBneHus, CBsI3aHHbIE C W3MEHEHUEM COCTaBa BEIIECTBA, - XHMHYECKHUE PEaKLUH.
[IpusHaku © yclOBUS TpOTEeKaHHd XuUMUYeckux peakuuid. I[lonstue o006 »53Kx30- U
SHAOTEPMUYECKUX peakiusx. Peakuuum TOpeHuss Kak YacTHBIM ciayyall 3K30T€pMUYECKUX
PEaKIHii, MPOTEKAIOIINX C BHIICIEHUEM CBETA.
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3aKOH COXpAHEHUS MAcChl BEIIECTB. XMMHUYECKUE YpaBHEHHUs. 3HAYECHUE HUHACKCOB U
k03 Punuenton. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIUi.

Pacuersl mo xumuueckuM ypaBHEHMSM. PenieHue 3agad Ha HaxoOKJIEHUE KOJIMYECTBA
BEIIECTBA, MACCHI WM 00beMa MPOTYyKTa PEaKIMK 110 KOJUYECTBY BELIECTBA, Macce WIH 00bEMY
HCXOJIHOTO BelllecTBa. PacyeTsl ¢ MCIIOJIb30BAaHUEM MOHATHS «JI0JIs1», KOTJA UCXOIHOE BEIIECTBO
JJaHO B BUJE pacTBOpa € 3aJaHHOW MAacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA WJIA COJCPIKUT
ONPENIETICHHYIO 00 IPUMECEH.

Peaknuun pasnoxkenus. IloHsaTtue o CKOpOCTHM XMMHMUYECKUX peakuuil. KartammsaTopsl.
DepMEHTHI.

Peakuun coennuenus. Karanurnueckue u HeKaTaIUTHYEeCKUE peakuuu. OOpaTumble U
HEoOpaTUMBbIE PEaKIIHH.

Peakuun 3amemieHus. ONEKTPOXMMMUYECKUN  psAJ HANOpPSDKEHUH  METajlloB,  €ro
WCIIOJIB30BAaHUE ISl IPOTHO3UPOBAHUSI BO3MOKHOCTU MPOTEKAHUS PEAKIUI MEXAy MeTalllaMu
U pacTBOpaMM KUCJIOT. Peakuiuu BHITECHEHHSI OJJHUX METANIOB U3 PacTBOPOB UX COJIEH APYyruMu
MeETaJUIaMH.

Peakiun obmena. Peakunu HeWTpanu3amuu. Y CJIOBUS NPOTEKAHUS peakuuii oOMeHa B
pacTBOpax A0 KOHIIA.

Tunsl XMMHUYECKHUX peakuuid (IO MPU3HAKY «YUCIO M COCTaB MCXOAHBIX BEIIECTB U
MPOAYKTOB peaklMKU») Ha MPUMEpPE CBOMCTB BOJBbI. Peakuus pas3iokeHus - 3JIEKTPOJIH3 BOIbL.
Peakuuy coenuHeHus - B3aUMOJEHCTBUE BOJIbI C OKCUAAMH METAJNIOB M HeMeTauioB. [loHsaTue
«TUIOPOKCUIBI». Peakuuu 3aMelieHuss - B3aUMOJEWCTBUE BOJABI C  IUEJIOYHBIMU U
[IEJIOYHO3EMENIbHBIMA  MeTaJTaMi. Peakumm oOMeHa (Ha mpuMepe TUApONu3a Cyiabpuaa
AJTIOMHUHHMS ¥ KapOuJ1a KaJIbIIHS).

Pacyernbie 3agayu. 1. BplunciieHHME 1O XUMWYECKMM YPAaBHEHUSM MAacChl HIIU
KOJIMYECTBA BEILIECTBA 10 U3BECTHOM Macce WIM KOJIMYECTBY BEUIECTBA OJHOTO U3 BCTYIMAIOIINX
B PEaKLHIO BELIECTB WIM MPOAYKTOB peakiuu. 2. BeluncieHne mMacchbl (KOJUYECTBA BEILECTBA,
o0bemMa) MPOJYKTa peaklMH, €CJIM H3BECTHa Macca HMCXOJHOTO BEIIECTBa, COAEPIKAIIETO
OTpENIeTICHHYIO 00 TmpuMecei. 3. Bprumcienne Macchl (KOJIM4YeCTBa BEIIECTBA, 00OBeMa)
MIPOJIYKTa PEaKIMK, €CJIM U3BECTHA Macca pacTBOpa U MaccoBasl 10JIs1 PACTBOPEHHOT'O BELIECTBA.

JemoncTpanuu. Ilpumepsl Qu3nueckux sBICHUH; a) IulaBieHne mnapaduHa; O0)
pacTBOpeHHe MepMaHraHata Kanusi; B) Iupdy3us IYIIMCTHIX BEHIECTB C TOPSILEH JTaMIIOYKU
HakainuBaHus. [IpuMepbl XUMHUECKHUX SIBJICHUN: a) TOpeHHe MarHus; ©0) B3auMOJEHCTBUE
COJITHOM KHUCJIOTBI C MpamMoOpoOM HIM MeJoM; B) mnoinydeHue ruapokcuaa menu (I1); )
pPacTBOpEHHE MOJYUYEHHOTO THAPOKCHIA B KUCIOTax; 1) B3aumojeicTtBue okcuna menu (II) c
CEpHOI KUCJIOTOM MpU HarpeBaHUU; €) pa3lioKeHHe MepMaHraHaTa Kajus; *) B3aUMOJCHUCTBUE
pa30aBJIEHHBIX KUCIIOT ¢ METAJIJIaMHU; 3) pa3IoKEHUE MEPOKCUAA BOJAOPOIA.

JlabopaTopHbie ombIThl. 3. CpaBHEHUE CKOPOCTH HUCHApPEHUs BOJbl U CIHUpTa IO
WCYC3HOBCHHUIO WX Kameinb Ha (uibTpoBanmbHONW Oymare. 4. OKuUCICHHE MEAW B IUIAMEHU
CIUPTOBKH WM ropenku. 5. [lomyTHEHHME M3BECTKOBOM BOJBI OT BBIABIXAEMOIO YIJIEKHUCIIOTO
raza. 6. [lomyueHue yrieKucioro raza B3auMoICMCTBUEM COJbI M KUCIOTHI. 7. 3aMelieHrue Meu
B pacTtBope xsiopuaa meau (II) xenezom.

IIpakTH4eckas pabdora Ne 3 IIpusnaku XUMUYECKUX peaKLuid.

Tema 6. PacrBopenue. PacTBopbl. CBoiicTBa pacTBOpPOB 3J1eKTPonTOB (18 1)

PactBopenne kak (Qusuko-xumuueckuid mpouecc. Ilomstme o ruapatax u
KpuctayuioryapaTtax. PactBopumocts. KpuBble pacTBOpUMOCTHM Kak MOJAENb 3aBUCUMOCTHU
pacTBOPUMOCTH TBEPABIX BEUIECTB OT TemImepaTypbl. HacbllieHHble, HEHACBIICHHBIE U
MEPECHIIIEHHbIE PACTBOPHL. 3HAUYEHUE PACTBOPOB JJISl IPUPOJIBI U CEIBCKOTO XO3sIICTBA.

Ilonatue 00 HJIEKTPOIUTUYECKON AMCCOLMAIMM. ODIEKTPOJUTHl U HEIIEKTPOJIUTHL
MexaHu3M JUCCOLMALMU JIEKTPOIIUTOB C PA3JIMYHBIM TUIIOM XHUMHUYecKoi cBsi3u. CreneHb
AIIEKTPOIUTUYECKOM muccoranui. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.
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OCHOBHBIE MOJIO)KEHHSI TEOPUH JIEKTPOJIMTHUECKON qucconuanuu. VIoHHbIE ypaBHEHUS
peaknuid. YCIIOBHsS HMPOTEKAHUS PEeakiMu OOMEHa MEXIy SJEKTPOJUTaMH 10 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUI.

Krnaccudukanus HOHOB U UX CBOHCTBA.

Kucnotsl, ux xnaccuduxanus. Jucconuanus KUCIOT U UX CBONCTBA B CBETE€ TEOPHUHU
ANIEKTPOJIMTUYECKON Juccouuanuu. MoJeKyaspHble U MOHHBIE YPABHEHMsI pEaKkLUid KHUCIOT.
B3auMopeiicTBue KHCIOT C METaUIaMHU. DJIEKTPOXUMHUYECKUUA PsAJ HANPSHKEHUH METaJUIoB.
B3aumopeiicTBie KUCIOT ¢ OKCHUAAMM METaUIOB. B3auMoJeHCTBHE KUCIOT C OCHOBAaHUSIMU -
peakiusi HeWTpanuzauuu. BsaumopeiicTBue kuciaor ¢ coismu. Vcrnonb3oBaHue TaOIUIIBI
pPacTBOPUMOCTH JJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jucconuanus OCHOBaHMM M HMX CBOWCTBA B CBETE
TEOPUU DJIEKTPOJUTHYECKOM JHCCOLMAlUMU. B3auMoaencTBue OCHOBaHUW C KHCIOTAMH,
KUCJIOTHBIMH OKCHUAAMH U coliiMU. Vcmonb3oBaHue TaOMUII  PacTBOPUMOCTH IS
XapaKTEPUCTUKU XMMHMYECKUX CBOMCTB OCHOBaHMM. Pa3nokeHrne HEpacTBOPHUMBIX OCHOBaHUM
IIPY HArPEBAaHUH.

Conu, ux kmaccupuKanus U JUCCOIMAIMS PAa3TUYHBIX TUIOB cojeil. CBolicTBa colieil B
CBETE€ TEOPUHU IJIEKTPOJUTUYECKOW Juccouuanuu. B3aummopnelcTBue cojedl ¢ MeTallaMu,
YCIOBHUS MPOTEKAHUS ITUX peakuuid. B3anMonencTBue Coled ¢ KUCIOTaMHU, OCHOBAaHUSMHU W
consiMu. Mcnonp3oBanue TabIUIbl pACTBOPUMOCTHU ISl XaPAKTEPUCTUKU XUMHUYECKHX CBONCTB
COJICH.

O06o006mmenne cBeneHuid 00 OKcHUIaX, MX KiIacCU(PHUKAMK U XUMHYECKUX CBOMCTBAX.
['eHernyeckue psibl METANIOB W HEMETaNIOB. ['eHeTmueckas CBA3b MEXAYy KilaccaMu
HEOPraHWYECKHUX BEILIECTB.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE — peakuuu. OKHUCIUTENb U BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHHE.

Peakuuu noHHOr0 0OMEHa U OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuinu. CocTaBieHHe
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUl METOOM AJIEKTPOHHOTO OallaHca.

CBolicTBa MpOCTHIX BEUIECTB - METAUIOB M HEMETAJJIOB, KHUCIOT M COJIEH B CBETE
MpeCcTaBiIeHU 00 OKUCIUTEILHO-BOCCTAHOBUTENBHBIX MTPOLIECCaX.

JeMoncTpanum. lcnbiTaHue BelIECTB M UX PacTBOPOB HA 3JIEKTPONPOBOIHOCTD.
3aBUCHUMOCTh 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTBI OT KOHILIEHTpauuu. B3ammopeiicTBue
IIMHKA C Cepoil, CONsTHOM KucaoTou, xiopuaom meau (I11). lopenne maruus.

JlabopaTopHuble onbIThl. 8. Peakuuu, xapakrepHble Ui pACTBOPOB KUCIOT (COJMSHOM
Wi cepHoit). 9. Peaknuu, xapakrepHble AJi1 PacTBOPOB Liesiouel (TMIPOKCHUIIOB HATPUS WIH
kamusi). 10. [Tomyuenue u cBolcTBa HEPACTBOPUMOIO OCHOBAHUS, HAPUMEDP THAPOKCUAA METU
(II). 11. Peaxuuu, xapakrepHble Il pacTBOPOB couiel (Harpumep, ais xiaopuna meau (11)). 12.
Peakuuu, xapakTepHble JJ1 OCHOBHBIX OKCHIOB (HampuMmep, s okcuaa Kanbius). 13. Peakuuu,
XapaKTepHbIE I KUCIOTHBIX OKCUA0B (HanpuMmep, /Ui YIIEeKUCIOro ra3a).

IIpakTHyeckas padora Ne 4 PemieHue 3KCIEpUMEHTANIBHBIX 3a/1a4.

9 knacc

Benenune. OOmasi XapakTepucTHKAa XUMHYECKHMX 3JJI€MEHTOB M XHMHYECKHX
peakumii. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema
xumunueckux 31emMenToB . U. Mengeneea (10 1)

XapaKkTepUCTHUKA 3JIEMEHTA 110 €ro MOJI0KEHUIO B [lepuoanueckoil cucTeMe XUMHUYECKHUX
anementoB /1. . MenpaeneeBa. CBOMCTBAa OKCHUJIOB, KUCIOT, OCHOBAHUM U COJIEH B CBETE TCOPUH
AIEKTPOJIUTUYECKON AUCCOLMAIMM M OKHUCJICHHs-BOCCTaHOBICHUs. [loHATHE O mNEepexoaHBIX
anemMeHTax. AMpoTepHOCTh. [ eHeTHUeCKuH psij IepexoaHOro ieMeHTa. [lepuoauiyeckuii 3aKoH
n llepmogmueckas cucrema xumuuyeckux osneMeHToB [[. M. MenneneeBa. Xumuueckas
OpraHu3alMs )KUBOK M HEKUBOW MPUPOJbl. XUMUUYECKUN COCTaB Siipa, MAaHTUU M 3€MHOU KOPBI.
XUMHUYECKUE OJJIEMEHThl B KIETKAX JKUBBIX OpPraHU3MOB. Makpo- U MHUKPOIJIEMEHTHI.
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O06oOmenre CBeeHU 0 XUMHUYECKHX peakiusax. Kiaccupukamss XUMHUYECKUX PEaKIHUil 1o
pa3IMuYHBIM TPU3HAKAM: «YHCIO W COCTaB pEarupyroluX U OO0pa3yIoIUXCs BEIIECTBY,
«TeraoBord  3PQeKT», «HampaBlIEHUE», «U3MEHEHHE CTENeHEH OKHUCICHHUS 3JIEMEHTOB,
00pa3yIoNMX pearupyrole BemecTBay, «(haza», «UCIoNb30BaHue KaTanu3aTopa». [lonsTre o
CKOPOCTH XMMHYECKOW peakuuu. PakToppl, BIUAIOIIME HA CKOPOCTh XUMHUYECKHUX PEAKLUH.
KaranuzaTops! 1 katanu3. MHTHOUTOPEI. AHTHOKCUIAHTHI.

Jdemoncrpanuu.

Paznuunsie popmbr Tabnuuet . M. MenneneeBa. Monenu atoMoB 3JeMEeHTOB 1—3-T0
nepuoaoB. Mojenb CTpOCHHsI 3eMHOTO Mmiapa (TomepeyuHbl pas3pes). 3aBUCHUMOCTb CKOPOCTH
XUMUYECKOM peakuud OT NPUPOJbl PpPEarupyroliux BEIIECTB. 3aBHUCHUMOCTb CKOPOCTHU
XUMUYECKOM pEeaKIMu OT KOHLIEHTPALUWU PEarupyroliux BEHIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKON PpEeaKIuu OT IUIOIIATU COIMPUKOCHOBEHMSI PEAarupyrolluX BeHIECTB («KUISLIUN
CJIO»). 3aBUCHUMOCTh CKOPOCTHM XHMMHMYECKOH peakIMH OT TeMIepaTypbl pearupyronmx
BelecTs. ['OMOreHHBIi M TreTeporeHHbI  Karanusbl. @DOEpMEHTATUBHBIM  KaTaaus.
Nurnbuposanue.

JlabopaTopHble ONBITHI.

1. ITonyyeHne TUAPOKCUIA IMHKA U UCCIIEIOBAHUE €0 CBOMCTB. 2.Mo1eIMpoBaHUE MOCTPOCHUS
[Teproanueckoit cucteMbl XUMHUECKUX 31eMeHTOB . V1. MenneneeBa. 3. 3aMelieHue Kene3oM
Menu B pactBope cyiabdara menu (II). 4. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIHH OT
IIPUPO/Ibl pEArUPYIOIIMX BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS KUCIIOT C METaNIaMHU.

5. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW pEaKIMHU OT KOHLIEHTPALMU PEarupyrolux BEIIECTB Ha
IIpUMEpPE B3aUMOJEHCTBHS [IMHKA C COJITHOM KMCIIOTOM pa3INYHON KOHUEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklUy OT IUIOUIaJAN CONPUKOCHOBEHHS pearupyromux
BeulecTB. 7. MopaenupoBaHHE «KUIIALIETO CI0s». 8. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOHN
peakUMy OT TEMIIEpAaTypbl PEarupyroluX BELIECTB HA MPUMEpPE B3aUMOACHCTBUSA OKCHIA MEIU
(I) ¢ pactBopoM cepHOM KHCIOTHI pa3iIMYHOM TemmepaTypbl. 9. Pa3znoxeHue nepokcuaa
BOJZIOpoJa ¢ momomiblo okcuga mapranma (IV) u karamasel. 10. OOGHapyxeHue Karanasbl B
HEKOTOPBIX MUIICBBIX MpoaykTax. 11. MHrnOMpoBanue B3auMOJIEHCTBUS KUCIOT C METaUIaMU
YPOTPOIIHHOM.

Tema 1. Metasubi (16 4)

[Tonoxenune MeramoB B Ilepuoanueckon cucreMe XuUMHUYECKHUX 3nemeHtoB [[. .
MenneneeBa. MeTtajmnueckasi KpUCTAIUIMUECKAs PEILIETKA U METAJUIMUECKas XUMUYECKas CBSI3b.
Ob6mue ¢usznueckue cpoictBa MeTaiioB. CruiaBbl, UX CBOWCTBA M 3HaYeHHE. XHUMHUYECKUE
CBOIICTBa METaNIOB KaK BOCCTAHOBMTEJEH, a TakXke B CBET€ HX IOJOXKEHUS B
AIIEKTPOXUMUYECKOM PALY HampshkeHH meTamioB. Kopposus metamioB u cnocoObl 60pb0ObI ¢
Hell. Mertautel B mpupoze. O01mme criocoObl UX MOTyYICHUS.

OO0masi XxapakTepHCTHKAa HIEJOYHBIX MeTa/LIoB. Metamnel B mpuponae. OO6mue
crnocobbl ux mnonydeHus. Ctpoenue atomoB. lllenounble MeTanabl — NPOCTHIE BEIIECTBA.
Baxkneiiimue coequHEHUs IIEIOYHBIX METAIOB — OKCHJBI, TUIPOKCUIBI U CONU (XJIOPUIBL,
KapOoHaThl, Cyab(aThl, HUTPATH), UX CBOWCTBAa W TPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitasie ynobpenus.

O0mas xapakTepucTHKAa 3JeMeHTOB riaaBHoM moarpynmbl II rpymmsl. Ctpoenue
atoMmoB. lllenoyHozemenbHble MeTaIbl — MPOCThIE BellecTBa. BakHeine coeauHeHUs
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THUAPOKCUABI U COJH (XJIOPHUIBI, KapOOHATHI,
HUTPATHI, Cynbdatel, hocdaTsl), UX CBOMCTBA U NPUMEHEHUE B HAPOJIHOM XO3SHUCTBE.

Amomunmii. CtpoeHue aroma, (GU3NYECKME W XUMHUYECKHE CBOMCTBA MPOCTOTO
BemectBa. COeMMHEHUS ATIOMHHHST — OKCHJ M THUIPOKCHA, WX amMpOTEPHBIA XapakTep.
Baxuerimue conu anmromunus. [IpyumeHeHne antoMUHUs U €ro COEUHEHUM.

Keneso. Ctpoenue aroma, PU3NUECKHUE W XUMUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
[enetnueckue psnsl Fet? wu Fe™. Baxueiimwe conm skene3a. 3HaYeHHE JKeNe3a U €TO
COEMHEHUH JJIsI IPUPOJIBI U HAPOJIHOTO XO35MCTBA.
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JdemoncTpanuu. OOpa3ipl MEIOYHBIX M MIEIOYHO3EMEIbHBIX MeTalioB. OOpasibl
CIUIaBOB. B3aumonelicTBue HaTpusl, JUTUA U KalbLMg C BOAOM. B3aumopneincrsue Hatpus U
Mar"us ¢ KuciopogoM. B3aumoneiictBue meTaioB ¢ HemeramuiaMu. [lomyueHue ruIpoKcHIOB
xkenesa (11) u (II0).

JlaGopaTropHble onbIThI. 12. B3anMoieiicTBHE pacTBOPOB KUCIIOT U COJIEH ¢ METaIaMH.
13. Osnakomiienue c¢ pyaamu xkenesa. 14. OxpammBaHue TUIAMEHH COJIAIMH IICJIOYHBIX
MeTtaiyioB. 15. B3aumoneiictBue kanbius ¢ Bojou. 16.Ilonydenuwe runpokcuaa Kaiablus H
uccienoBanue ero cBoiicTB. 17. TlomydeHue rujpokcuaa aalOMHHUS U HMCCIEIOBAHUE €ro
cBoiicTB. 18. B3ammojeiicTBue »xeie3a ¢ CcoyisiHOM kuciotou. 19. IlomydeHue TruapOKCHUIIOB
skenesa (I1) u (I11) 1 u3ydenue ux cCBOMUCTB.

IIpakTnyeckas padora Nel PemieHue sKcriepuMEHTAIbHBIX 3a/la4 HA Paclio3HaBaHHUE U
MOJIy4YeHUE COCTMHEHUM METAJIJIOB.

Tema 2. HemeTasinl (284)

OOmass xapakTepUCTUKAa HEMETa/IOB: TMookeHne B [lepuomudeckoil cucreMe
xumuueckux  snemeHtoB  J[. M. MenneneeBa, OCOOCHHOCTHM  CTPOEHHUSI  aTOMOB,
anekTpooTpunatesibHoCcTh (D0) Kak Mepa «HeMeTaluIM4HOCTHY», psaa 0. Kpucraminueckoe
CTpOEHHE HEMETAIJIOB — MPOCTHIX BemlecTB. Aiorponus. dusnueckue cBoiicTBa HEMETAJLIOB.
OTHOCUTENBHOCTD MOHATUN «METAID» U «KHEMETAILI.

Bonopoa. Ilonoxenune Bogopoaa B [leproanueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. Menneneea. Crpoenune atoma U MoJeKyjabl. Duznyeckue M XUMHUYECKHE CBOMCTBA
BOJIOPO/Ia, €r0 MOJy4YeHUE U IPUMEHEHHE.

Bona. Ctpoenue Monekynbl. Bogoponnas xumuueckas cBsa3b. Du3MyecKkue CBOMCTBA
BOAbl. AHOManMM CBOWCTB BOAbl. ['uapoduibHble W THIAPO()OOHBIE BellecTBa. XUMUYECKUE
cBoiictBa Boxabl. KpyroBopor Boasl B mpuponae. Bomooumctka. Aspauus Boabl. bbiToBBIE
¢bunbTpel. MuHepanbHble BOABL. JJucTuiinpoBaHHas BoJa, €€ MoJyueHUue U IPUMEHEHHE.

O0mas xapakrepuctuka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa 1
OCHOBHBIE COEJMHEHHUS TajoreHoB, UX cBoiicTBa. KpaTkue cBenenus o xjope, Opome, prope u
rone. [TpuMeHeHue rajloreHoB U X COCIMHEHUN B HAPOJTHOM XO3SIIICTBE.

Cepa. CtpoeHue aroma, ajuIOTpOIUsSl, CBOMCTBAa M NPUMEHEHHE POMOUYECKON Cephl.
Oxkcuppl cepsl (IV) u (VI), ux nomyuenue, cBoiictsa u npumeHenue. CepHasi KUCIOTa U €€ COJIy,
UX MPUMEHEHHE B HApOJHOM Xo3siiicTBe. [Ipon3BOICTBO CEpHOI KUCTIOTHI.

A3zot. CTpoeHne aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOr0 BEIIECTBA. AMMUAK, CTPOCHHUE,
CBOIiCTBa, MmoyiyueHue u npumeHeHue. Coiau aMMOHUS, X CBOMCTBAa W mpumeHeHue. OKCHIbI
azota (II) u (IV). AsorHas kuciora, ee cBoicTBa M mpuMeHeHue. HuTpatel U HUTPUTHL,
npobiieMa uX Co/iep KaHus B CEIbCKOXO03IUCTBEHHOM MPOIYKIINH. A30THBIEC yI0OpEHUsI.

®ochop. CtpoeHne aTtoma, alJIOTPONHs, CBOMCTBa Oenoro m kpacHoro docdopa, ux
npuMmenenue. OcHoBHble coequHeHus: okcun ¢Gocdopa (V) u oprodocdopHas Kuciora,
docdarter. DochopHbie yHoOpeHUsI.

Yraepoa. CtpoeHue aroma, auIOTPOMNUs, CBOMCTBA MOAM(HUKAIUIN, NPUMEHEHHE.
Oxkcuasl yriepoaa (I1) u (IV), ux cpoiictBa u npumenenue. KapOoHatsl: KajabIUT, cOAa, MOTAIII,
MX 3HAYEHUE B IPUPOJE U )KU3HU YeJIOBEKa.

Kpemnunii. CtpoeHue atoma, KpUCTAILIMYECKUN KPEMHHUI, €ro CBOMCTBA U MPUMEHEHHUE.
Okcun xpemuus (IV), ero mpupomseie pasHOBUAHOCTH. CHIMKAThl. 3HAYCHUE COCAMHEHUUN
KPEMHHUS B )KMBOM 1 HEKUBOU npupoje. [loHsTHE 0 CUIMKATHON MPOMBILIIEHHOCTH.

JdemoncTpanuu. OOpa3ibl TaJOTeHOB — TPOCTHIX BeHIeCTB. B3amMmopeiicTeue
TaJIOTEHOB C HATPUEM, C aTIOMUHUEM. BrITecHeHHEe XJI0poM OpoMa WM MOJa U3 PacCTBOPOB HMX
coneil. BzammopeincTBue cepbl C METaJlIaMH, BOJOPOJOM M KHCIOpOAOM. B3ammoneiicTBue
KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTHI ¢ Menbto. [lorioiienue yrieM pacTBOPEHHBIX BELIECTB
WM razoB. BoccranoBieHue Mmenu u3 ee okcuaa yriaem. OOpasmbl TPUPOJHBIX COSAUHEHUN
XJiopa, cepbl, docdopa, yriepoaa, kpemaus. OOpa3ipl BAXXHEUITNX 11 HAPOJAHOTO XO3SHCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIA, KEPAMHUKHU, IIEMEHTA.
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JladopaTopubie onbiTbl. 20. Ilomyuyenme wu pacmo3HaBanue Bogopoaa. 21.
HccnenoBaHue MOBEPXHOCTHOIO HATSKEHUs BOAbl. 22.PacTBOpeHME NEepMaHraHaTa Kajausl WU
MeTHOTO Kymopoca B Boxae. 23. I'maparanus oGe3BokeHHoro cynbgata menu (II). 24.
W3rotoBneHne runcoBoro ormnedarka. 25. O3HaKOMIICHHE ¢ KOJUIEKIMEH OBITOBBIX (PUIBTPOB.
26. O3HaKOMIIEHHE C COCTaBOM MHHEpaIbHOM BOJbI. 27. KauecTBeHHas peaklysl Ha TraJIoreHU/I-
nonbl. 28. IlonydyeHue u pacrno3HaBaHue Kuciaopona. 29. I'opeHue cepbl Ha BO3AYyXE U B
kuciopose. 30.CBoricTBa pazdaBiaeHHON cepHOM KUCIOTHL. 31. M3ydeHue cBoiicTB aMMuaka. 32.
PacriosnaBanue coseii ammonus. 33. CBoiicTBa pa30aBICHHONW a30THOM KHCIOTHL 34,
B3anMopeiicTBHe KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI ¢ Meabto. 35. ['openne dochopa Ha
BO3yxe W B kuciopone. 36. PacnoznaBanue ¢ocdaron. 37. ['operne yris B kuciopoze. 38.
[Tomyyenue yroibHOW KHCIOTBI W Hu3ydeHHWe ee cBoucTB. 39. Ilepexoxm kapOoHAaTOB B
ruapokapOonartel. 40. Paznoxenwe ruapokapbonara natpus. 41. ITlomydeHwe KpeMHEBOMH
KHCIIOTBI U U3y4YCHHE €€ CBOMCTB.

IIpakTnyeckne padorel: Ne2 PemieHue 5SKCHEpUMEHTANBbHBIX 3aJad 10 TEMeE
«ITogrpynmna ranorenoB». Ne3 PemnieHue sKcnepuMEHTANbHBIX 3aaad 1o Teme «lloarpymnma
kuciaopona». Ne4 Ilonydenue, coOupaHue u pacrio3HaBaHUE T'a30B.

Tema 5. O0o0menne 3HaHUI 10 XMMHH 32 KypC OCHOBHOHM mKoJbl. [loaroropka k
rocyaapcrBeHHoit utoropoii arrecrauun (F'MA) (10 4)

[lepuonnueckuit 3axkoH u Ilepuoamueckas cucrema xumudeckux snemeHtoB JI. H.
MenneneeBa. @U3NYECKU CMBICI IOPAJKOBOIO HOMEpa JJIEMEHTa, HOMEpPOB IIEpUoJa U
rpynmnbl. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB DJIEMEHTOB M HX COCIUWHEHHWI B Mepuoliax u
rpynnax B CBETE NMPEACTABIECHUIN O CTPOSHUH aTOMOB 3JIEMEHTOB.

3HaueHHe MEepUOJUYECKOr0  3aKOHA. Buabl XUMUYECKHMX CBA3€M W THIIBI
KPUCTAJUIMYECKUX peleToK. B3aumocBsa3b crpoeHuss u cBoilcTB BemiecTB. Knaccudukanus
XUMHUYECKUX PEaKIUil [0 pa3iuyHbIM MpHU3HaKaM (YHCIO W COCTaB pEarupyromux u
00pa3yroIMxcsl BENICCTB, HAJIWYHME TPAHMIBI pasziena ¢a3; TEIuioBOH 3PQeKkT; M3MECHEHHE
CTETNCHE OKHCIEHUSI aTOMOB; HCIOJb30BAaHUE KAaTajau3aTopa; HaIMpaBJICHUE TIPOTEKAHMUS).
CKOpOCTh XMMHUYECKUX PEAKIMU W (akTophl, BIustonIre Ha Hee. OOpaTHMOCTh XMMHYECKHX
peakiuii U crmocoObl CMEIICHUsT XUMUYECKOro paBHOBecHs. [IpocThie M CIOKHBIE BEIIECTBA.
Metannsl 1 HeMeTaibl. ['eHeTHUYecKue psAbl MeTaijia, HEMETAUla U MEPEXOAHOr0 MeTaia.
Oxkcuapl U TUAPOKCUIBI (OCHOBAHMS, KHCIOTHI, aM(OTepHbIEe TUAPOKCUABI), conu. Mx cocras,
KIaccupukamuss W oOImMe XHUMHYECKHE CBOMCTBA B CBETE TEOPUH DJICKTPOIUTHUECKOU
JTUCCOLIMAIUH.

TEMATHYECKOE IINTAHUPOBAHHUE

8 kaacc
Ne
m\i Tema
Beeoenue - 6 uacos
1 [Ipenmet xumuu. BemectBa
2 | IlpeBpamnienue BemiecTB. Poiib XUMUM B KHU3HH YEJIOBEKA
3 | IIpakmuueckan padoma Nel «IIpuémbl oOpatieHus ¢ 1a00PaTOPHBIM 000PYIOBAHUEM.
CtpoeHue miaMeHn»
4 [lepuonuueckas cucrema
XUMHUYECKUX DJIEMEHTOB. 3HAKA XUMHUUECKUX DJIEMEHTOB

16



5 Xumuueckue HopMyIbl.
6 OTHOCHUTEIIbHEIC aTOMHEIE U
MOJICKYJIAPHBIC MACChI
Amomul xumuueckux Inemenmos — 9 uacos
7 | OcHOBHBIE CBEICHUS O CTPOCHUHU aTOMa
8 CrpoeHne 31eKTPOHHBIX
000JI0YEK aTOMOB
XUMHUYCECKUX DJICMCHTOB
10 | Mi3meHeHHe CBOMCTB XUMHUYECKUX SJIEMEHTOB IO TPYIaM | IePUoIaM
11 | MoHHas xumMu4deckas CBSI3b
12 | KoBaneHtHas HenossipHast
XuMH4decKas CBI3b
13 | KoBamenTHas monspHas
XuMH4decKas CB3b.
DNEeKTPOOTPHUIIATEIEHOCTh
14 | MeTtamnudeckass XMMUYECKas CBSI3b
15 | O0oOmIeHne u cucTeMaTU3aIs 3HAHUH 0 XUMUYECKUX dJIEMEHTA
16 | Konmponvnasn paboma Nel 1o Teme «ATOMBI XUMHUYECKUX 2JIEMEHTOB
17 | O6o01meHre U cucTeMaTU3alus 3HAHUM 0 XUMHUECKHX 3JIEMEHTA
IIpocmote sewgecmea — 6 yacos
18 | IIpocThie BemecTBa - METALTBI
19 | IIpocThie BemiecTBa - HEMETAJLTBI
20 | KomnuecTBa BerecTBa
21 | MonsipHblit 00BEM razoB. 3akoH ABOrajapo
22 | Pemenue 3a/1a4 ¢ MCMOJIb30BAHUEM TIOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS
Macca», KMOJISIPHBIA 00BbEMY, «IHCIIO ABOTAIpOY
23 | Pemenune 3a/1a4 ¢ MCMOJIb30BAHUEM TIOHATUN «KOJUYECTBO BEIIECTBAY», «MOJIIPHAs
Macca», «KMOJISIPHBIA 00bEMY, «IHCIIO ABOTAIPOY
Coeounenus xumuueckux 3jiemenmos — 15 uacoes
24 | CtenieHb OKUCICHHS.
25 | OcHOBBI HOMEHKJIATYpbl OMHAPHBIX COETUHEHUN
26 | Okcuabl — OMHAPHBIC COCTMHCHHS
27 | BogopoaHbie COCTMHEHUS METAJUIOB U HEMETAJUIOB
28 | OcHoBanus
29 | Kucaotsl
30 | Comm
31 | O6oO6IeHre 1 cHCTEMATH3ALIHS
3HaHu# 110 TeMe «CoeTuHeHHUS
XUMHUYCCKUX DJICMCHTOB»
32 | Koumponvnaa paboma Ne 2 1o teme: «CoeTHHEHUS
XUMHUYECCKUX DJICMCHTOB»
33 | AMop(dHBIE U KPUCTAIITNYECKHE BEIIECTBA
34 | Yucrele BemecTBa 1 cMecu. MaccoBas U 00beMHas J0JIsI KOMIIOHEHTOB CMECH
35 | PacueTsl CBA3aHHEBIE C IOHITUEM «IIOJISD)
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36

PacueTsl cBA3aHHBIE C IOHATHEM «A0JIA»

37 | PacueTsl cBsi3aHHBIE C TOHATUEM <«(JIOJISD»

38 | Ilpakmuueckas paboma No2 TIpurotoBieHue pacTBopa ¢ onpeAeIéHHON MacCoOBO
JI0JIel pacTBOPEHHOTO BEIIECTBA
H3zmenenusn, npoucxooaujue c sewjecmeamu — 13 vacoes

39 | ®usuueckue sBneHus. Pasnenenue cmeceit

40 | XuMuyeckue sIBJICHUS. Y CIOBUS U MPU3HAKU MPOTEKAHMS] XUMUYECKUX PEaKIuil

41 | Ilpakmuueckasn paboma No3
[Tpr3HaKK XUMHUYECKUX PEAKITUH

42 | 3aK0H COXpaHCHHS MACChI BEIIECTB. XMMHUCCKHE YPAaBHCHUS

43 | XuMu4ecKue ypaBHEHUS

44 | PacueTbl IO XMMHYECKUM YPaBHEHUSIM

45 | Pemenwue 3a/1a4 M0 XMMHUYECKUM YPAaBHEHUSIM Ha HAXOXKJEHUE KOJIUIECTBA MACCHI U
00BEMa BerecTna

46 | Peakumu pa3noKeHHS

47 | Peakinu coenuHEHUS

48 | Peakiuu 3aMenieHus

49 | Peakuuu oOMeHa

50 | Tunbl XUMUYECKUX PEAKIMK Ha IPUMEPE BOJIbBI

51 | OGo0mmenue U cucTeMaTH3anus 3HaHUi 1o Teme: «VI3MeHeHus1, MPOUCXOIAIINE C
BEIIECTBAMHU

52 | O6o01IeHre U CHCTeMAaTH3aus 3HAaHUN 110 TeMe: «I3MeHEeHU S, IPOUCXOISATIHIE C
BEIECTBAMHU

53 | Koumponvnas pavoma Ne3 no teme: «I3MEHEHHS, IPOUCXOSAIINE C BEIIECTBAMIDY
Pacmeopenue. Pacmeopul. Ceoiicmea pacmeopoe riekmpoaumos — 16 uacoes

54 | DNeKTpOoIUTHYECKAs TUCCOLIUAITHUSI.

55 | OcHOBHBIE TIOJIOKEHUS TEOPUH FIEKTPOIUTUYECKON TUCCOLIMALIUY.

56 | Monnble ypaBHEHUS

57 | MoHHbBIe ypaBHEHUS

58 | Kucnorsr: knaccudukanus u cBorictsa B cete TOJ]

59 | Kucnotsr: knaccudukanus u cBoiictsa B cete TO/]

60 | OcHoBanus: kiaccupuKamnus U CBOicTBa B cBete TOJ]

61 | OcHoBanwus: knaccudukanus u cBoicTBa B cBete TO/]

62 | Okcupsl: knaccuduKanus U cBoicTBa B ceete TOJ]

63 | Okcuppl: kaccupuKams U CBOMCTBA B cBete TOJ]

64 | Comu: knaccudukanus u cBoiicTea B cBere TOJ]

65 | Comu: kmaccudukamnus U CBocTBa B cBeTe T/

66 | ['eHeTuueckas cBsI3b MEXAY KJIacCaMHU HEOPTaHUYECKUX COSAMHEHUN

67 | O6oOEeHre U cucTeMaTu3aIusl
3HaHui no Teme: «PacTBopeHnue.
PactBoprl. CBoiicTBa
PacTBOPOB JJICKTPOJIUTOBY

68 | Konmponvnas pavooma Ned nio teme «PactBopenue. PactBopsl. CBoOlCTBa pacTBOPOB

SJICKTPOJIUTOBY
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9 kjaacc

Ne
m\n Tema
Beenenne. O0masi XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB U XMMUYECKUX PeaKkuuid.
Iepuoaunuyeckuit 3axkoH u Ilepumoamyeckas cucrema xumudeckux 3viemenros /JI.H.
MenpaeneeBa (11 yacos)
1 XapakTepucTuka XUMHUYECKOTO JJEMEHTAa Ha OCHOBAaHMU €ro TMOJOXEHHUS B
nepuoanyeckoin cucreme J[.1M.Menneneena.
2 XapakTepucTuka XUMHUYECKOTO JJIEMEHTAa Ha OCHOBAaHMU €ro TMOJOXKEHHUS B
nepuognyeckoi cucreme J[.11.Menneneena.
3 Krnaccudukanus XuMHUECKUX PEaKIUN MO Pa3IMYHBIM OCHOBAHHSIM.
4 | Ilepuoauueckuii 3axoH u Ilepuonnueckas cucrema J[.J. MenzneneeBa B cBeTe yueHUs 0O
CTPOCHHUU aToMa.
5 3aKOHOMEPHOCTH M3MEHEHHUS KHCIIOTHO-OCHOBHBIX CBOMCTB 31eMeHTOB 1mo [ICXD
6 AMdoTepHbIC OKCHIBI U THIAPOKCHJIBI.
7 OKuCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIUU
8 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
10 | OBP: MeTon 31ekTpoHHOTO OanaHca
11 | OBP: Meroa snekTpoHHOTO OanmaHca
12 | OGoOmenne u cucteMaru3alus 3HaHUW 1mo Teme «BBemenume. OOmas xapakTEPUCTHKA
XUMHUYECKHUX DJIEMEHTOB M XHMHUYECKMX peakuuil. [lepuonnueckmii 3akoH U
ITepuonuueckas cucteMa xuMudeckux siaeMeHToB J[.1. MenneneeBay.
Tema 1. MeTtanasl (14 4acoB)
13 | [Tonoxenue nsnemeHToB-MeTaioB B Ilepuomgmueckoit cucreme [[.M. MenneneeBa u
0COOCHHOCTH CTPOCHUS UX aTOMOB. DU3NYECKUE CBOWCTBA METAIIIIOB.
14 | CrutaBsl
15 XuMHyeckre CBOHCTBA METAJIIOB.
16 | Meramnsl B mpupoze. O6Iue CocoObl UX MOTYYEHUS.
17 | IlonsiTue 0 KOPPO3UU METAJIIOB.
18 | O6mas xapakrepucTrka 31eMeHTOB |A rpymnmbl. CoeTMHEHHS IETOYHBIX METAILIOB.
19 | O6mas xapakrepucruka seMeHToB |A rpynmnbl. CoeMHEHNS IET0YHBIX METAUIOB,
20 | Ilenounosemenbubie MeTamibl, COeMUHEHHS IET0YHO3EMEIBHEIX METAJIIOB.
21 | lllenouno3emenbHble MeTaIUIbl. COCIMHEHUS —ICIIOYHO3EMEIbHBIX METAILIOB.
22 | ATIOMHHUH U €70 COEUHEHMUS.
23 | AIIOMHUHUH U €70 COEIUHEHMUS.
24 | XKene3o u ero coeIMHEHUS.
25 | )Keneso u ero coeMHEHUS.
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26

O06001ueHre 3Hannil o TeMe «MeTauibDy.

27 | KontponbHas paboTa no teme «MeTamibhy.
Tema 2. [IpakTukym 1 «CBoMCTBA METAJIOB U X coenHeHnin» (1 1ac)
28 | Pemenne sKCIIepUMEHTAIBHBIX 331249 Ha PACIO3HABAHUE U MTOJTYICHHUE COCTUHEHUI
METaJIJIOB
Tema 3. Hemerasibl (24 yaca)
29 | OOmas xapaKTepuCTUKa HEMETAILIOB.
30 | Bomopon. Bona
31 | I'anoreHsl.
32 | CoenuHEHUS raJIOT€HOB.
33 | [Ipaktuyeckas pabota «CosiHasi KUCIOTa U €€ COTH»
34 | Kucnopo.
35 | Cepa, ee husnuecKue U XMMUYECKUE CBOMCTBA.
36 | CoennHEHUS CEPHI.
37 | CepHas KUCJIOTa KaK JICKTPOJIUT M €€ COJIH.
38 | CepHas KuCIIOTa KaK OKUCIIATEb. [ToTy4eHne U IpUMEHEHUE CEPHOM KHCIIOTHI.
39 | A3OT 1 ero cBOIiCTBa.
40 | AMMUaK U ero CBOMCTBA.
41 | Conu aMMOHUS.
42 | Okcuasl a30Ta. A30THAs KMCJIOTA KaK DJICKTPOJIUT, €€ IPUMEHEHHUE
43 | A3oTHast KUCIOTA KaK OKMCIIUTENb, €€ MMOJIyYCHHUE.
44 | Peurenue 3KCIIepUMEHTAIBHBIX 3a/1a4 110 TeMe «IloArpyrina KHCIopoiay
45 | ®ochop. Coequnenns pocdopa. [Torstue o hochOpHBIX yI0OPEHUSIX.
46 | Yruepon.
47 | Okcunsl yraepoaa.
48 | YroapHas KUCIIOTA U €€ COJIH.
49 | Kpemuuii.
50 | CoeauHeHUs KpEMHHUSL.
51 | CunukaTHas NPOMBILIUIEHHOCTD.
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52

O0600mu1enue 110 Teme «Hemeramsn).

53 | KonrpoubHas paboTa 1o teme «HemeTasmisy.

54 | IIpakTuueckas pabota «Ilonydenue, cobupanue u pacro3HaBaHUE Ta30B»
Tema 5. O6001IeHNEe 3HAHMI 110 XUMHH 32 KYPC OCHOBHO# mKoJbl. [loaroroska k
uTorooi arrecramum (13 yacon)

55 | Ilepuognueckuit 3axoH u [lepuoguueckas cucrema /.M. MennaeneeBa B cBeTe TeOpUu
CTPOCHHMSI aTOMa.

56 | [lepuogwmueckuii 3akoH u [lepuoamueckas cucrema JI.M. MeHnjeneeBa B CBETE TCOPHH
CTPOCHHSI aTOMa.

57 | BuIbl XUMUYECKHX CBSA3CH W THIBI KPUCTALTHYECKHUX PelIeToOK. B3auMOCBSI3b CTPOCHHUS U
CBOJCTB BEILIECTB.

58 | Kimaccudukaryst XHMUYECKUX PEAKIIUI 110 Pa3INYHBIM IIPH3HAKAM.

59 | CkopocTh XUMHUUYECKHUX PEAKIIUM.

60 | Heoprannueckue BelecTBa, MX HOMEHKJIATypa U Kiaccuukanus

61 | Jluccommainus IEKTPOIUTOB B BOJHBIX pacTBOpax. MIOHHBIE ypaBHEHUS PEaKIUil.

62 | Juccommamust SIEKTPOIIUTOB B BOJAHBIX PacTBOpax. MIOHHBIE ypaBHEHHS PEaKITHIA.

63 | OKHCIUTETBHO-BOCCTAHOBUTEIBHbIE PEAKIIUH.

64 | OKHCIUTETBHO-BOCCTAHOBUTEIBHbIE PEAKIIUH.

65 | I'eHeTHuecKHe PsaBI METAILIA, HEMETAILIA, TIEPEXOIHOTO dJIEMEHTA

66 | I'eHeTHuecKHe psaBI METALIA, HEMETAILIA, IIEPEXOIHOTO dJIEMEHTA

67 | Tpenunr-rectupoBaHue 1Mo BapuanTam [ A MpoNuIBIX JIET U JEMOBEPCHH

68 | Peseps
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