


IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHHUA YYEBHOI'O ITPEIMETA

JINYHOCTHBIE pe3yJabTarhl
8 kiace
Y4eHUK HAYYUTCS:

(opMUPOBAHHUIO YYBCTBA TOPJOCTHU 332 POCCUICKYIO XUMUYECKYIO HAYKY;
(OpMUPOBAHUIO LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO pPa3BUTHsI HAYKH COBPEMEHHOTO MHpA;

(GOopMUPOBAaHNIO OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTU M CIIO-
COOHOCTH K CaMOpa3BUTHUIO U caMO0OPa30BaHMUIO;

(GOopMUPOBAHHI0O KOMMYHHKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTENbHOM,
OOLIECTBEHHO MOJIE3HOM, YUYEOHO-UCCIIE0BATENbCKOM, TBOPUECKON U APYTUX
BUJAX JESITEIbHOCTH;

(opMUPOBAHHUIO LIEHHOCTHU 3/I0POBOT0 U 0€30MacHOro o0pas3a KU3HH;
(OpMHPOBaHHUIO MO3HABATEIBHON U HHPOPMALMOHHOM KYJIBTYpPbI, B TOM YHCIIE
pPa3BUTHE HABBIKOB CAMOCTOSITEIBHON pabOThl C y4eOHBIMU MOCOOUSAMH, KHU-
ramu, JOCTyIHBbIMH UHCTPYMEHTAMHU U TEXHUYECKUMU CpeACTBaMU UH(pOpMa-
UOHHBIX TEXHOJIOTUH;

Pa3BUTHIO K PELICHHUIO TBOPYECKHMX 3a/ad, YMEHUIO HAXOAWUTH aJCKBAaTHBIC
CHOCOOBI TOBEJCHHUS W B3aMMOJEWUCTBUS C MAapTHEpPAMU BO BpeMsi YdeOHOI
NEeSATEIbHOCTH;

Yuyenuk IOJIYYHUT BO3MOKHOCTH HAYUMTHCH.

CamMOoCTOSITEIFHO CTaBUTh HOBBIC YUEOHBIE 1IE/IU U 33]1a4u;

CaMOCTOSITEIbHO CTPOUTH JKU3HEHHBIE TUIaHBI BO BPEMEHHON NEPCHEKTUBE,
IIPH TUTAHUPOBAHUU JTOCTHKEHUS IIeJICH

CaMOCTOSTENBHO M aJICKBATHO YUYWUTHIBATh YCJIOBHUS U CPEACTBA UX JOCTHXKE-
HUS,
Boienars anpTepHAaTUBHBIE CIIOCOOBI JOCTHXKEHUS 11U U BhIOMpaTh Hanbo-
nee 3 PpeKTUBHBIN CIIOCO0;

AJIEKBaTHO OIICHMBATh CBOM BO3MOKHOCTU JOCTHIKCHUS 1I€JIU ONPEIeIEHHON

CJIIO’)KHOCTH B chepax caMOCTOSTEILHOMN ACATEIbHOCTH

9 kiacce

BopInycHMK HayuYMTCH:

(GOopMUPOBAaHNIO OTBETCTBEHHOTO OTHOIICHUS K YUYCHHIO, CIIOCOOHOCTH K cCa-
MOPA3BUTHIO M CamMO00pa30BaHUIO, BHIOOPY MPOPMIBHOrO OO0pa3oBaHUs Ha
OCHOBE MH(OpMaIuu O CyIIECTBYIOIUX Mpodeccusx U JUYHBIX npodeccuo-
HaJIbHBIX MPEANOYTEHUN;

OCO3HAaHHOMY TOCTPOEHHUIO0 MHAUBHIyaIbHOM 00pa30BaTEIbHON TPAEKTOPUU C
y4€TOM YCTOWYUBBIX TO3HABATENIbHBIX HHTEPECOB;

(GopMUPOBAHNI0O KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B 00pa30BaTEIbHOM,
y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKOHN U IPYTHX BUIAX JAEATEIbHOCTH;



(opMUPOBaHHUIO LIEHHOCTH 3/I0POBOTO U O€30MacHOr0 00pa3a KU3HH;
YCBOEHUIO MPABWJI UHAWBUYAJIHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBEJIE-
HUS;

(GopMUPOBaHUIO MO3HABATENBHON U MH(GOPMAIMOHHON KYJIbTYPhI, CAMOCTOS-
TEIbHONU paboOThl C Y4eOHBIMH MOCOOHMSIMH, KHUTAMH, TOCTYMHBIMH HHCTPY-
MEHTaMH 1 TEXHUYECKUMU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOIOTHH;
(OpMUPOBAHNIO OCHOB 3KOJIOTMYECKOTO CO3HAHMS LIEHHOCTH >KM3HU BO BCEX
e€ NPOSBICHUSIX U HEOOXOJUMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOILIEHUS K
OKpPYXKaIOILEH Cpeae;

Pa3BUTHIO K PELICHHUIO TBOPYECKHMX 3a/]ad, YMEHUIO HAXOAWUTH aJCKBAaTHBIC
CHOCOOBI MOBEJIEHUS M B3aUMOJECHCTBHS C NAapTHEpPAMH BO BpeMs y4eOHOM
NEATEIIbHOCTH;

OLICHMBATD KU3HEHHBIE CUTYAI[MH C TOYKHU 3peHusi 6€30macHoro oopasa Ku3Hu
U COXPaHEHUA3I0POBBS;

OLICHUBATh IKOJIOTUYECKUN PUCK B3aMMOOTHOILICHUN Y€JIOBEKA U IIPUPOJIBI;
(opMUPOBATH IKOJIOTUYECKOE MBIILJICHUE;

BblﬂyCKHI/IK IOJYYHUT BO3MOKHOCTH HAYYUTHCH .

CamMoCTOSITEIbHO CTaBUTh HOBBIC YUEOHBIE 1IE/IU U 33]1auu;

CaMOCTOSITENBHO CTPOUTH YKU3HEHHBIE IUIaHbI BO BPEMEHHON NEPCHEKTUBE,
MIPU TJIAHUPOBAHUM JIOCTUKEHUS 1ICJIEH;

CamMOCTOSTENNPHO U aICKBAaTHO YUYMTHIBATh YCIOBUSI U CPEACTBA UX JOCTHXKE-
HUS;

Boienars anpTepHAaTUBHBIE CIIOCOOBI JOCTHXKEHUS 11U U BBIOUpaTh Hanubo-
nee 3¢ HeKTUBHBIN c0c00;

AJIEKBAaTHO OLIEHUBATh CBOM BO3MOKHOCTH JTOCTHKECHUS LENH;

OTPEICIEHHOM CIIOKHOCTH B cpepax caMOCTOSITEIHHON NESITEILHOCTH.

MertanpeaMeTHbIe pe3yJibTaThI

8 kiace
Y4eHuK HAY4HUTCH:

OBJIAJICHUIO HaBBIKAMH CaMOCTOSITEIILHOTO MPUOOPETCHHSI HOBBIX 3HAHWM, Op-
raHu3aluu y4eOHOM JesITeIbHOCTH, TIOUCKA CPEJICTB €€ OCYIIECTBICHUS;
YMEHUIO TUTAHUPOBAThH MYTH JTIOCTHXKCHUS 11eJIel Ha OCHOBE CaMOCTOSITEIILHOTO
aHajM3a yCJIOBUM M CPEJCTB JOCTIDKCHUS DTHX II€JIeH, BBIIETATh ajJbTepHa-
TUBHBIE CITOCOOBI JIOCTHKEHUS 1€ M BbIOWpaTh HaubOosiee d(PPEKTUBHBIN
CTII0c00, OCYIIECTBIATh MO3HABATEIHHYIO PEIICKCHIO B OTHOIICHUH JACHCTBHIA
10 PENICHUIO YYeOHBIX U MTO3HABATEIILHBIX 3a/1a4;

JaBaTh OMpEICICHUS TMOHATUAM, KIacCU(PHUIIMPOBATh, CTPYKTYpHUPOBATh MaTe-
puaj, IPOBOIUTH SKCIEPUMEHTBI, apTyMEHTHPOBATh COOCTBEHHYIO TO3HUIIHIO,
(bopMyIHpPOBaTh BHIBOJIBI M 3aKITIOUEHUS;



(bOpMHUPOBAHUIO U PA3BUTHUIO KOMIIETEHTHOCTH B 00JIACTH MCTOIL30BAHUS WH-
CTPYMEHTOB U TEXHUYECKHUX CPeJCTB MH(GOPMAIMOHHBIX TEXHOJOTHHN (KOMIIb-
IOTEPOB U IIPOTPAMMHOTO O0ECIICUCHHS) KaK MHCTPYMEHTAIbHON OCHOBBI pa3-
BUTHS KOMMYHHKATHBHBIX M TIO3HABATEIBHBIX YHHUBEPCAIBHBIX YUCOHBIX JEH-
CTBUH;

YMEHUIO U3BJIEKATh HHPOPMAITHIO U3 PA3THYHBIX HCTOYHUKOB;

YMEHUIO Ha MPAKTUKE MOJIb30BATHCA OCHOBHBIMHU JIOTUYECKUMU MTPUEMAMH,
METOdaMH HaOJIIOICHUS;

YMEHHUIO BBITIOJIHATH TO3HABATEIBHBIC U MPAKTUYECKHUE 3a/1aHUS, B TOM YHUCIIC
MIPOEKTHBIE;

Y4yenuk MOJIYYUT BOZMOKHOCTb HAYYUTHCH:

MPOAYKTUBHO pa3peniaT KOH(QIUKTH Ha OCHOBE y4€Ta MHTEPECOBU MO3UIIHIA
BCEX YYaCTHUKOB, IIOMCKA W OLICHKM aJIbTEPHATHBHBIXCIIOCOOOB pa3peleHHUs
KOH(JIUKTOB;
OPUXOJUTH K OOLIEMY PELLIEHUIO B COBMECTHOH J1€ATEIbHOCTH;
OpaTh Ha ce0s1 THUIMATUBY B OPraHU3aIM1 COBMECTHOIO JCHCTBUS,
OOLIEHUsT U COTPYAHUYECTBA HA OCHOBE YBAKUTEIBLHOT'O OTHOILECHMS K HapT-
HEpaM, BHUMAaHUS K JUYHOCTU JAPYTOro, aJIeKBATHOTO MEKJIMYHOCTHOIO BOC-
MPUATHUS, TOTOBHOCTH a/IEKBATHO PearupoBaTh HA HYK/IbI IPYTUX, B YACTHOCTU
OKa3bIBaTh MOMOIIb U 3MOLMOHAJIBHYIO MOJACPKKY MapTHEpaAM B IpoLecce
JOCTUKEHMSI 00ILEH 11eJIh COBMECTHOM JIeATENbHOCTH;
BBIJIBUTaTh U MIPOBEPSTH IKCIIEPUMEHTAIBHO TMIIOTE3bl O XUMUUYECKUX CBOMCT-
BaxX BEILECTB HA OCHOBE UX COCTAaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B
XUMHUYECKUE PEAKIUH, O XapaKTEPE U MPOAYKTAX PA3NUUYHBIX XUMUYECKUX pe-
aKIIu;
XapaKTEepHU30BaTh BEUIECTBA MO COCTABY, CTPOEHUIO U CBOMCTBAM, YCTaHABIUBAThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY JaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;
COCTABJISITh MOJIEKYJISIPHBIE M TOJIHbIE MOHHBIE YPABHEHHMS 1O COKPAILEHHBIM
VOHHBIM YPABHEHUSIM;
IPOrHO3UPOBATh CIIOCOOHOCTh BELIECTBA MPOSBIIATH OKUCIUTENbHBIE WM BOC-
CTAaHOBUTEJIbHBIE CBOICTBA C YYETOM CTENEHEH OKUCIEHHS JIEMEHTOB, BXOJS-
IIMX B €T0 COCTAB;
COCTaBJISITh YPABHEHHUSI PEAKIMI, COOTBETCTBYIOIUX MOCIIEI0BATEIBHOCTH TMpe-
BpallleHNI1 HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIIETEHIIMHN IPU BBIIOJIHEHUH IPO-
eKTOB M y4eOHO-HCCIIEOBATEIbCKUX 33/a4 [0 M3YYEHHUIO CBOMCTB, ciocoOOB
MOJIYYEHHS ¥ pacliO3HABAHUS BEILLECTB;
OOBEKTUBHO OLIEHUBATh MH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOLIECCax;
OCO3HaBaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUHN MO XUMHH JIs1 IPAKTUYECKOU Jesl-
TEJIbHOCTH YEJIOBEKA;
CO3/1aBaTh MOJIETIU U CXEMBbI JJIs1 PelIeHUs Y4eOHbIX U TO3HABATENbHBIX 3a/1a4;
MOHUMATh HEOOXOJUMOCTh COOMIOACHUS MPEANUCAHUM, MPeAiaraéMbIX B UHCT-
PYKIHUAX IO UCTIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHH U JIP.
CUCTEMATU3UPOBATh, COMOCTABIIATh, AHAIU3UPOBATH, 0000IIaTh U UHTEPHPETH-



poBaTh HHGOPMAIIHIO, COJIEPHKAIIYIOCS B TOTOBBIX MH(GOPMAIIMOHHBIX O0BEKTAX;

® BBJICNATh TJABHYI0 U H30BITOUYHYIO HMH(OPMAIUIO, BBINOJHATH CMBICIOBOE
CBEPTHIBAHUE BBIACICHHBIX (PaKTOB, MBICIICH;

® MpeACTaBIATh HH(GOPMAIIHMIO B CKAaTOW CI0BecHOH (opMme (B BUIE TUIaHA WK Te-
3MCOB) U B HArJSAHO-CUMBOJUYECKoW ¢opme (B BHae TaOmuIl, rpaduyecKux
CXEM, OTIOPHBIX KOHCIIEKTOB);

®  3ATOJHATH U TOTIOJHITH TaOIUIIbI, CXEMBI, TEKCTHI.

9 kJiacce
BbInyCKHUK HAYYHUTCSH

® OBJIaJICHUIO HaBBIKAMHM CaMOCTOSITEJILHOTO MPUOOPETEHNS HOBBIX 3HAHUM, OpP-
raHu3aluy y9eOHOH eI TEIIBHOCTH, TIONCKA CPEJICTB €€ OCYIIECTBICHUS;

® YMCHUIO TUTAHUPOBATH ITyTH JTOCTIHKCHUS 11EJICH Ha OCHOBE CaAMOCTOSITEIHLHOTO
aHajM3a yCIOBUM M CPEJICTB JOCTHKCHUS ITUX IICNICH;

® BBIJICIIATH AIbTEPHATUBHBIC CIIOCOOBI JOCTHXKCHUS 1I€JIM U BRIOMpATh HanboJIee
3¢ peKTUBHBIN CIIOC00, OCYIIECTBISATh MO3HABATEIBHYIO Pe(IEKCHIO B OTHO-
IICHUHU JEHCTBUH 10 PEIICHHIO YIeOHBIX U TTO3HABATEIbHBIX 3a]1a4;

® [IOHUMAaHHUIO MTPOOJIEMBbI, YMCHHIO CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, Ja-
BaTh ONpPENCICHUS MOHATHAM, KIaCCU(UIIUPOBATh, CTPYKTYPHPOBATh MaTEPH-
aj, TPOBOJUTH AKCIIEPUMEHTHI, apTyMEHTHPOBATH COOCTBEHHYIO TO3HIIHIO,
(GhOpMyIHpPOBATh BEIBOJIBI M 3aKITIOUCHUS;

e (GopMHUPOBAHUIO U PA3BUTHIO KOMIIETCHTHOCTH B 00JIaCTH MCIIOJIH30BAHUS MH-
CTPYMEHTOB M TEXHUYECKHX CPEJCTB MH(GOPMAIMOHHBIX TEXHOJOTHHN (KOMIIb-
IOTEPOB U IIPOTPaMMHOTO O00ECIICUCHHS) KaK MHCTPYMEHTAIBbHOM OCHOBBI pa3-
BUTHS KOMMYHHKATHBHBIX M TIO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JICH-
CTBUIA;

® YMCHUIO U3BJIEKAaTh HH(POPMAITHIO U3 PA3THUYHBIX HCTOYHUKOB;

® VYMCHHUIO Ha TMPAKTHKE TOJIb30BATHCS OCHOBHBIMH JIOTHUECKUMHU TPUEMaMHU,
MeToJaMU HaOJIFOACHUS, MOJCTUPOBAHUS, OOBSICHEHHUS, PEUICHUS IPOoOJeM,
IIPOTHO3UPOBAHUS;

® YMCHMIO BBINOJHATH MO3HABATEIBHBIC M MPAKTUYSCKHUE 3a/IaHKS, B TOM YHCIIC
MIPOCKTHBIC;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® TIPOIYKTUBHO pa3zpeniaTh KOH(IUKTHI HA OCHOBE y4€Ta WHTEPECOBU TTO3HITHIA
BCEX YYaCTHUKOB, MOMCKA W OIIEHKU AJIbTEPHATUBHBIXCIIOCOOOB pa3peIICHUS
KOH(JIUKTOB;

® JIOTOBApPUBATHCSA U MPUXOJUTH K 00IIIEMYy PEIICHUIO B COBMECTHON JIESITEIIbHO-
CTH,

e 0Oparh Ha ce0s MHUIIMATUBY B OpPTraHU3aI[M COBMECTHOTO JICHCTBHSI,

e OOIICHHUS W COTPYIHUYCCTBA HAa OCHOBE YBKHTEIHHOT'O OTHOIICHHUS K IMapT-
HEpaM, BHUMAaHUS K JUYHOCTU JAPYTOTo, aJIEKBATHOTO MEKIUYHOCTHOTO BOC-
MIPUSTHUS, TOTOBHOCTH a/ICKBAaTHO PearupoBaTh HA HYXK/IbI IPYTUX, B YACTHOCTH



OKa3bIBaTh MOMOIIb U 3MOLMOHAJIBHYIO MOJACPKKY MapTHEpaAM B IpoLecce
JOCTUKEHMSI 0OILEH 1€ COBMECTHOM J1€ATENbHOCTH;
BBIJIBUTaTh U MIPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCT-
BaxX BEILECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTyNAaTh B
XUMHUYECKHUE PEAKLIUU, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKHUX pe-
aKI1;
XapaKTEpPHU30BaTh BELIECTBA IO COCTABY, CTPOEHUIO U CBOKMCTBAM, YCTAHABIUBAThH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
COCTABJISITh MOJIEKYJISIPDHBIE M TOJIHBIE MOHHBIE YPABHEHHS 10 COKPAILEHHBIM
VMOHHBIM YpaBHEHUSIM;
IPOrHO3UPOBATh CIIOCOOHOCTh BELIECTBA MPOSBIIATH OKUCIUTENbHBIE WM BOC-
CTAaHOBUTEJIbHBIE CBOICTBA C YYETOM CTENEHEW OKHCIEHHS JIEMEHTOB, BXOJS-
IIMX B €r0 COCTaB;
COCTaBJISITh YPABHEHHUSI PEAKIMI, COOTBETCTBYIOIIUX MOCIIEI0BATEIBHOCTH TpE-
BpallCHUI HEOPTaHUYECKUX BEIIECTB PA3JINYHBIX KJIACCOB;
BBIJIBUTaTh U IIPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3HI O PE3YJIbTATaX BO3IECUCT-
BUS Pa3IMYHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKON peaKlnu;
UCIIOJIb30BaTh NIPUOOPETEHHBIEC 3HAHUS Ul SKOJOTMUYECKH IPAMOTHOTO IMOBEe-
HUs B OKPYKaIOLIEN CPEE;
UCITI0JIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUHU MIPU BBIITOJIHEHUH TIPO-
€KTOB M y4eOHO-HMCCIEI0BATEIbCKUX 33/ay [0 M3YYEHHUIO CBOMCTB, COcOOOB
IIOJIYYECHUS M PacClIO3HABAHUS BEILECTB;
OOBEKTUBHO OLICHUBATh UH(POPMALIHMIO O BELIECTBAX U XUMUYECKUX ITPOLIECCaX;
OCO3HABaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUU 110 XUMHHU JUUIS IPAKTHYECKON JesI-
TEJIbHOCTH YEJIOBEKA;
co37aBaTh MOJEIHM U CXEMBbI JJI pelIeHUs] YYeOHBIX M MO3HABATENbHBIX 3a]1ay;
NOHUMAaTh HEOOXOJUMOCTh COOIOICHUS MPEANUCAHUMN, MpeIaraéMbplX B UHCT-
PYKLMSIX MO UCIIOJI30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U AP.

IIpeameTHbIEpe3yIbTATHI

8 kiace
Y4yeHuKk HAyYHTCH
* OIMCHIBATh CBOMCTBA TBEPJIBIX, )KUJIKMX, TA3000pa3HbBIX BEIIECTB, BBIJICTSA UX CY-
LIECTBECHHbBIEC IIPU3HAKH;
* XapaKTEepU30BaTh BEMIECTBA IO COCTABY, CTPOCHUIO U CBOWCTBAM, YCTAHABJINBATh
MIPUYUHHO-CJIEJICTBEHHBIC CBS3M MEXKAY TAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA,;
* pacCKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKHUX MOHATUMN «aTOM», «MOJIEKYJa», «XH-
MHYECKHUH JIEMEHT, KIIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJIEHTHOCTHY,
KCMOJIb3YSl 3HAKOBYIO CUCTEMY XUMUH;
* U300pakaTh COCTaB MPOCTEUIITUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POpMyIT U
CYIIHOCTh XUMUYECKUX PEAKIUNA C MOMOIIBI0O XUMUYECKUX YPABHEHUI;



* BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, a TAKXKE
MAacCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUSX JIUIsl OLEHKU UX MpaKTUye-
CKOI 3HaUUMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* KJIacCU(ULIUPOBATH OKCUABI U OCHOBAHMSI 110 CBOMCTBAM, KUCIIOTHI U COJIU IO CO-
CTaBy;

* OIIMCBIBATH COCTAB, CBOIMCTBA U 3HAUEHUE (B MPUPOJAE U MIPAKTUUECKOMN AEATEIbHO-
CTH YE€JIOBEKA) MTPOCTHIX BEIIECTB — KUCIOPOAA U BOJOPOAA;

* 1aBaTh CPABHUTEIbHYIO XapAKTEPUCTUKY XUMHYECKHUX 3JIEMEHTOB U BAXKHEUILINX
COEIMHEHHI €CTECTBEHHBIX CEMENCTB LIEJIOYHBIX METAJJIOB U TAJIOI€HOB;

* [10JIb30BATHCS JTAOOPATOPHBIM 00OPYJOBAHUEM U XUMHUYECKOU MOCYI0M;

* IPOBOJIMTH HECIIOKHBIE XUMUYECKUE ONBITHI U HAOIIOIEHUS 32 U3MEHEHUSAMHU
CBOMCTB BEIIECTB B MPOIECCE UX MPEBPAIICHU; COOTIOAATh MPaBUiIa TEXHUKHU 0€30-
NAaCHOCTHU IpU MPOBEAECHUH HAOIIOACHUN U OIBITOB;

* pa3yInyaTh IKCIEPUMEHTAIBHO KUCIOTHI U MIENOYH, MOJIb3YSACh HHINKATOPAMU;
OCO3HaBaTh HEOOXOJUMOCTh COOIIOACHUS Mep 0€30I1aCHOCTU IIPU 0OpAIIEHUH C KU-
CJIOTaMU U LIEJI0YAMH.

* 00BSACHATH CyTh XUMHUYECKHUX IIPOLECCOB U UX MPUHIMIHAIBLHOE OTJINYHE OT PU3U-
YECKUX;

* HA3bIBaTh IPU3HAKU U YCJIIOBHS IMPOTEKAHNS XUMHUECKUX PEAKIIN;

* YCTAaHABJIMBATh NMPUHAJJICKHOCTh XUMHUUECKOW PEAKIIMH K ONPEAEIEHHOMY THITY I10
OJIHOMY M3 KJIAaCCU(PUKAMOHHBIX PU3HAKOB: 1) MO YUCITY U COCTaBY UCXO/IHBIX BeE-
IIECTB ¥ NPOAYKTOB PEAKINU (PEAKIMU COETUHEHNS, PA3JI0KEHUs, 3aMEIIEHHUS U 00-
M€Ha); 2) MO BBIIEJIECHUIO WM MOTJIOMIEHUIO TEIUIOTHI (PEaKUU IK30TEPMUYECKUE U
SHAOTEPMUYECKHUE); 3) M0 UBMEHEHHIO CTENIEHEN OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB
(peakuu OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 10 00paTUMOCTH Tpoliecca (peak-
1My 00paTUMBIE U HEOOpaTUMBbIC);

* Ha3bIBaTh (DAKTOPBHI, BIUSAIOIINE HA CKOPOCTh XUMHUUECKHUX PEaKIIMIA;

* Ha3bIBaTh (DAKTOPBHI, BIUSAIONINE HA CMEILIEHUE XUMUYECKOTO PaBHOBECHS;

* COCTaBJISATh YPABHEHUS JIEKTPOIUTHUECKON TUCCONMALMU KUCIIOT, IEN0YEH, CO-
JIeil; OJHbIE U COKpAaIllEHHbIE NOHHBIE YPaBHEHUS peaKlnii 0OMeHa; ypaBHEHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI;

* IPOTHO3UPOBAThH NPOAYKTHl XUMHUUYECKUX PEeaKIuil Mo popMysiaM/Ha3BaHHUSIM HC-
XOJTHBIX BEILIECTB; OMPEAEIIATh UCXOIHbBIE BEUIECTBA MO POpMysiaM/Ha3BaAHUIM IPO-
ITYKTOB PEAKIUU;

* COCTaBJISATh YPABHEHUS PEaKUMi, COOTBETCTBYIOIIMNX MOCIEI0BATEIBHOCTH («I1e-
MOYKE ) MPEBPAIICHUN HEOPTAHUUECKUX BEILIECTB PA3IMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE AKCTIEPUMEHTA MTPU3HAKH, CBUETENIbCTBYIOIINE O IPOTEKa-
HUU XUMUYECKOUN peakiny;

* IPUTOTOBJISATh PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIENM PAaCTBOPEHHOIO BEIllEe-
CTBa;

* OIIPEAEIIATH XapaKTeP CPebl BOAHBIX PACTBOPOB KHUCIIOT U IIEIOUYEH IO M3MEHEHHUIO
OKpacKy MHIUKATOPOB;

* IPOBOJANTH KAYECTBEHHBIE PEAKIINH, IOATBEPKIAIOIINE HATMYUE B BOJHBIX PACTBO-
pax BEIECTB OTAECIbHBIX KATUOHOB U AHHOHOB.



COCTABJISITH MOJIEKYJISIPHBIC U TIOJIHBIE MIOHHBIE YPABHEHHMSI TI0 COKPAIIEHHBIM HOH-
HBIM ypaBHEHUSIM;

PUBOUTH MIPUMEPHI PEAKIINM, TOITBEPKIAIOIINX CYIIIECTBOBAaHNE B3aUMOCBSI3H
MEXy OCHOBHBIMH KJIaCCaMHU HEOPTAaHMYECKUX BEIIECTB;

COCTaBJISITH (POPMYJTBI BEIIESCTB 110 MX HA3BAHUSM;

OTIPEENATh BAJICHTHOCTD U CTEMEHb OKUCIICHUS 3JICMEHTOB B BEICCTBAX;
COCTaBJIATHh (POPMYJIbI HEOPTaHUUECKUX COCTMHEHUH 10 BaJICHTHOCTSM M CTEIICHSIM
OKHCJICHHS DJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIIE paCTBOPUMO-

CTH KHCJIOT, OCHOBAaHMH M COJICH;

Ha3bIBATh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHBIC IS TPYIIT OKCHIOB: KHUCIIOT-
HBIX, OCHOBHBIX;

Ha3bIBaTh OOIINE XUMUYECKHE CBOWCTBA, XapaKTEPHBIC TSI KAXKIOTO U3 KIACCOB
HEOPTaHMYECKUX BEIECTB: KMCJIOT, OCHOBAHUM, COJIEH;

MIPUBOJIUTH IMPUMEPHI PEaKIINi, TIOATBEPKIAFOIUX XUMHUYECKUE CBOMCTBA HEOPTaHU-
YEeCKMX BEIISCTB: OKCHJIOB, KHCJIOT, OCHOBAaHUM U COJICH;

OMPENIEIATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEL B OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKITUAX;

COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIN OaslaHC (11 M3YUEHHBIX PEAKIIUM)
10 TIPE/VIOKEHHBIM CXEMaM PEaKIInii;

MIPOBOAUTH J1a0OPATOPHBIE OIBITHI, IOATBEPIKIAFOIITNE XUMUYECKHE CBOMCTBA OCHOB-
HBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB;

MIPOBOJIUTH J1a0OPATOPHBIE OMBITHI MO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BEIIIECTB: BOJIOPO/Ia, KUCJIOPO/a, YIJIEKUCIOTO ra3a, aMMuaKka; COCTaBJIATh ypaBHe-
HUSI COOTBETCTBYIOIIUX PEAKIIHIA.

OTIMCBHIBATh (PU3HYECKHE U XUMHUCCKHE MPOIECCHI, SABIISIONIUECS YaCThIO KPYTOBOPO-
Ta BEIICCTB B MPUPO/IC;

OTIPENICIIATh: TUIT XUMHUUYECKONCBI3UBCOCIMHCHUSX

BBIYUCIISATH: MACCOBYIO JIOJI0 XUMUUYECKOTO AJIEMEHTa 1Mo (hopMyJie COeTUHEHMUS,
MaCCOBYIO JOJIF0 paCTBOPEHHOTO BEILIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA, 00b-
&M WM Maccy peareHTOB WJIU ITPOIYKTOBPEAKIIUH.

Y4eHHUK MOJYYUT BO3MOKHOCTh HAYUYUTCS

* IPaMOTHO 00paIaThCs C BEIIECTBAMHU B IIOBCEIHEBHON KU3HU;

* 0CO3HABaTh HEOOXOAUMOCTD COOJTFOACHUS MPABIIT SKOJIOTHIECKH 0€30MacHOTO I10-
BEJICHUS B OKPY KaIOIIECH MPUPOIHON Cpejie;

* [IOHUMATh CMBIC]T K HEOOXOAMMOCTh COOJTFOICHHS TPEANMCAHNI, TIPEIJIaracMbIX B
WHCTPYKITUSAX TI0 UCITOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* HCTIOJIb30BaTh MPUOOPETEHHBIC KIFOUYEBBIC KOMIIETEHTHOCTH MPH BITIOJTHEHUHT HC-
CJIEIOBATEILCKUX MTPOCKTOB 1O M3YYEHUIO CBOMCTB, CITOCOOOB MOYYCHHUS U PACIIO-
3HaBaHHS BEILECTB;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETCHTHOCTD, UCTIOJIb3YS CPEACTBA YCTHON U
MMMCbMEHHON KOMMYHUKAITMH MPU paboTe C TEKCTaMU y4eOHUKA U JTOTIOJTHUTEIHLHOM
JUTEPATYPOM, CITPABOYHBIMU TAOJIUIIAMH, TIPOSIBISTH TOTOBHOCTh K YBAKEHUIO NHON
TOYKH 3PEHUS MIPU OOCYKICHUU PE3YJIHTATOB BBHIMTOJTHEHHOW PAOOTHI;



* 00BEKTHBHO OLICHWBATH WH(OPMALIMIO O BEIIECTBAX U XUMHUUECKHUX MPOIECccaXx,
KPUTHUYECKH OTHOCUTBCS K IICEBAOHAYYHON HH(pOpMaLMK, HEA0OPOCOBECTHOM
peKIIaMe, Kacarollecsl HCII0JIb30BaHMS Pa3IMYHbIX BEILECTB;

* COCTaBJIATh MOJIEKYJIAIPHBIE U IOJIHBIE HOHHBIE YPAaBHEHHUS 10 COKPAILEHHBIM HOH-
HBIM YPaBHEHUSM,;

* IPUBOJUTH IPUMEPHI PEAKIIUH, IIOATBEPKAAIOIIUX CYIIECTBOBAHUE B3aMMOCBSI3H
MEX1y OCHOBHBIMM KJIACCAMHU HEOPTAHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3yIbTATHI BO3ACUCTBUS Pa3INUHbIX (PaKTOPOB HA U3MEHEHHE
CKOPOCTH XMMHUYECKOU PEaKLU;

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3INUHbIX ()aKTOPOB HA CMEILICHUE
XUMHAYECKOTO PAaBHOBECHSL.

9 kJacc

BbinycKHUK Hay4YHuTCS:

XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOACHNE, U3MEPEHHUE, IKCIIEpU-
MEHT;

OTHCHIBAaTh CBOMCTBA TBEPJIBIX, )KUJKUX, Fa3000pa3HbIX BEILIECTB, BBIIEIAA UX CyLIe-
CTBEHHbIE IIPU3HAKHY;

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMHU-
YECKHUH 3JIEMEHT», KIIPOCTOE BEILIECTBOY, «CIOKHOE BELIECTBOY, «BAJICHTHOCTHY,
«XUMHUYECKasi peaKius», UCIIONIb3Ys 3HAKOBYIO CUCTEMY XHUMHUH,

pPacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOU TEOPUU;

pa3ianyaTh XUMUYECKUE U (PU3NIECKUE SIBICHUS;

HA3bIBATh XUMUYECKUE DJICMEHTHI;

OTIPE/IETISATH COCTaB BEUIECTB MO UX (hopMmynam;

OTIpE/IEIISATh BaJEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OTIPEAEIATh TUI XUMHUUECKHUX PEaKIIHii;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUii;

BBISIBJISITH IPU3HAKH, CBUETEIBCTBYIOIINE O MMPOTEKAaHUHU XUMHUUECKON peakluy MpH
BBITIOJTHEHUH XUMUYECKOTO OTbITA;

COCTaBJISITH (POPMYJIbI OMHAPHBIX COCTUHEHU;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUii;

coOmro1aTh mpaBuia 0e30MacHoi paboThI IPU MPOBEJIEHUN OTIBITOB;

MOJIb30BATHCA J1a0OPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYHCTISTH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;
BBIYHCIISITH MAaCCOBYIO OO0 XUMHUYECKOTO dJIEMEHTA 10 POpMyJie COSTUHECHHS,
BBIYHCTIATH KOJIMYECTBO, 00BEM MITM MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHTOB WU MPOAYKTOB PEaKIINH;

XapaKkTepU30BaTh PU3NUECKUE U XMMHUECKHUE CBOICTBA MPOCTHIX BELIECTB: KUCIOPO-
71a U BOAOPOJIa;

MOJIy4aTh, COOMPATh KUCIOPOJ U BOJOPOI;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/I;
pacKpbIBaTh CMBICT 3aKOHa ABOTaIpo;

PaCKpBIBATh CMBICII TIOHSITUHN «TETUTOBOM 3(PHEKT peakimm, «KMOJSPHBIA 00bEM»;



XapaKTepu30BaTh (U3MUECKUE M XUMUUECKUE CBOMCTBA BOJIBI;

PACKpBIBATh CMBICII TTIOHSITUS «PACTBOPY;

BBIYUCIISITH MACCOBYIO JOJIKO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MPUTOTOBIIATH PACTBOPHI C ONPEACITCHHON MAacCOBOM J0JI€H paCTBOPEHHOTO BEIIECT-
BQ;

Ha3bIBaTh COCMHEHUS U3YYECHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIIECTB;
XapaKTepru30BaTh PU3NUECKHE U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpTa-
HUYECKHUX BEILIECTB: OKCUJIOB, KUCIOT, OCHOBAaHUM, COJICH;

ONPEAEIATh NPUHAJICKHOCTD BEIIECTB K ONPEAEICHHOMY KJIACCY COCIMHEHUM;
COCTaBJISITH (POPMYJTBI HEOPTAHUYECKUX COCTMHCHUN N3YYEHHBIX KJIACCOB;
MIPOBOAUTH OMBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

pacno3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIOT U LIEI0YEH IO U3MEHEHUIO OKpa-
CKHU WHJIMKATOPA;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKAY KJIacCaMU HEOPraHUYECKUX COCIMHEHMUI;
packpsiBaTh cMbICH [lepuoguueckoro 3akoHa JI.M. Menneneena;

O0OBSICHATH (PU3MUESCKUN CMBICT ATOMHOTO (TIOPSIZIKOBOTI'0) HOMEpa XUMHUUYECKOTO
3JIEMEHTAa, HOMEPOB TPYIIIBI U MIEPUOA B MEPUOAUIYECKON CUCTEME

JI.1. Mennaeneena;

0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHS aTOMOB, CBOMCTB AJICMEHTOB B
npejenax MajiblX IEPUOIOB U TJIaBHBIX MOATPYIIII;

XapaKTeprU30BaTh XUMUUYECKHUE AIIEMEHTHI (OT BOJIOPO/Ia IO KaJbIIMsI) HA OCHOBE UX
MoJIokKeHUs B nepuoanyeckoi cucteme .M. MeHnneneeBa u 0cOOEHHOCTEN CTPOCHUS
HX aTOMOB;

COCTAaBJISITh CXEMBbI CTPOEHHUS aTOMOB NEPBBIX 20 3JIEMEHTOB NEPUOANYECKOMN CHUCTE-
Mmbl [[.1. Menneneena;

PACKpBIBATh CMBICIT OHITUN: «XUMHUYECKas CBA3bY, «JNEKTPOOTPULIATEILHOCTDY;
XapaKTeprU30BaTh 3aBUCUMOCTh (DU3UUCCKUX CBOMCTB BEIIECTB OT THIA KPHUCTAILIH-
YECKOM PELIETKU;

ONPEAEATh BUJl XUMUYECKOM CBSI3U B HEOPTraHUYECKUX COCMHEHUSX;

n300pakaTb CXEMbI CTPOCHUS MOJICKYJ BEIIECTB, 00pa30BaHHBIX PAa3HBIMHU BHUIAMHU
XUMHUYECKHUX CBS3EH;

PACKpPBIBATh CMBICII IOHSITUN «HOHY», KKATUOH», «aHUOHY, «IJEKTPOJUTHD?, «HEIJICK-
TPOJUTBD», «JIEKTPOTUTAYECKAS] AUCCOUUALUY, KOKUCITUTEIIb), «CTEIEHb OKUCIIE-
HUSD» «BOCCTAHOBHUTENBY, KOKHUCICHHUE, «BOCCTAHOBJICHUEY;

ONPEAETATH CTEIEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIUHCHUU;

PACKpBIBATH CMBICIT TEOPUHU DIICKTPOITUTUUECKON JUCCOLIUALINM;

COCTAaBJIATH YPABHEHHUS DJIEKTPOJIUTUUECKOU TUCCOLUALIMU KUCIIOT, IIEI0Y€EH, COJIEH;
OOBSICHSTH CYITHOCTD MPOIECCa AIECKTPOTUTHIECKON TUCCOUAIINYU U PEaKIIUi HOH-
HOT0 OOMEHa;

COCTAaBJISITH MIOJTHBIE U COKPAIICHHBIC NOHHBIC YPABHEHUS PEakliuu 0OMeHa,
OTIPENICIIATh BO3MOXKHOCTD NMPOTEKAHUS PEaKIIUi HOHHOTO 0OMEHa;

MPOBOJIUTH PEAKIMHU, TTOTBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB;
ONPEAESATh OKUCIUTENh U BOCCTAHOBUTEID;

COCTaBJIATh YPABHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;



Ha3bIBaTh (PaKTOPHI, BIUSIOLIUE HA CKOPOCTh XUMUYECKON peaKiny;
KJIaCCU(PHUIMPOBATh XUMUYECKUE PEAKLIUHU 10 PA3IMYHBIM IIPU3HAKAM;
XapaKTEPHU30BaTh B3aMMOCBS3b MEXK]y COCTABOM, CTPOCHHUEM U CBOMCTBAMM HEME-
TaJUIOB;

IPOBOJIUTH OMBITHI MO MOJIYYEHHIO, COOUPAHUIO U U3YUEHUIO0 XUMUYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOTO Ta3a, aMMHUaKa;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: YIJIEKUCIBIN I'a3 U aMMHUAK;
XapaKTEepU30BaTh B3aNMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAJI-
JIOB;

OLICHUBATH BIUSHHUE XUMUYECKOIO 3arPsI3HEHUS OKPYIKAIOLIEH CPEbl HA OPraHu3M
YEJI0BEKA;

IPaMOTHO O0OpaIaThCs C BEIIECTBAMH B IOBCEAHEBHOM KU3HU

ONPENEIIATh BO3MOKHOCTD IPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTABUTEIEN Opra-
HAYECKUX BELIECTB C KUCIOPOJAOM, BOAOPOAOM, METAIUIAMH, OCHOBAaHUSAMM, rajiore-
HaMHU.

BbIyCKHUK MOJYYUTBO3MOKHOCTh HAYYUTHCS:

BBIJIBUTATh U POBEPATH IKCIEPUMEHTATIBLHO TUIIOTE3bl O XMMUYECKHUX CBOMCTBAaX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTyNaTh B XUMHYE-
CKHE PEaKIMH, O XapaKTepe U MPOIYyKTaX Pa3JIUYHbIX XUMUUYECKUX PEAKIIHA;
XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAaM, YCTaHABIUBATh
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKAY TAHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA,;
COCTABJIATh MOJICKYJISIPHBIC U MOJHBIE HOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOH-
HBIM YpaBHEHUSIM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIIATH OKUCIUTEIbHBIC UM BOCCTAHO-
BUTEJILHBIE CBOMCTBA C YYETOM CTEIIEHEW OKUCIIECHUS DJIEMEHTOB, BXOISIINX B €T0
COCTaB;

COCTaBJISITh YPABHEHUS PEAKIMA, COOTBETCTBYIOIINUX MOCJIEI0BATEILHOCTH IIPEBpa-
HIEHUI HEOPraHUYECKUX BEIIECTB Pa3IMUYHBIX KJIaCCOB;

BBIJIBUTATh U IPOBEPSATH IKCIEPUMEHTATIBLHO TUIIOTE3bI O pe3yJIbTaTax BO3ACHCTBUS
pa3IMYHBIX (PaKTOPOB Ha M3MEHEHUE CKOPOCTH XMMHUYECKOU PeaKInu;
HCITOJIB30BaTh MMPUOOPETCHHBIC 3HAHUS 1T SKOJIOTHICCKH TPAMOTHOTO ITOBE/ICHHS B
OKPY’KAIOIIEH CPELE;

HCIIOJ30BaTh MPUOOPETEHHBIC KITIOUEBbIC KOMIETEHIIMY MPU BHITIOJHEHUH TIPOESKTOB
1 y4eOHO-UCCIIeIOBATENILCKUX 3a/1a4 [0 U3YYEHUIO CBOMCTB, CIOCOOOB MOTYUYCHUS U
pacrio3HaBaHUsl BELIECTB;

00BbEKTHBHO OLICHUBATh MH(POPMAITUIO O BEIIECTBAX U XMMHUUYECKHUX MPOIIeccax;
KPUTHUYECKU OTHOCUTHCS K TICEBAOHAYYHON MH(pOpMaIu, HeJ0OPOCOBECTHOM pPeK-
JlaM€ B CpEJICTBaX MaccoBOM nH(popMaIny;

O0CO3HaBaTh 3HAYEHHE TCOPETUYCCKUX 3HAHUMN 110 XUMUHU ISl IPAKTUUECKOM Jesi-
TEJIbHOCTH Y€JIOBEKA;

CO371aBaTh MOJICIIA U CXEMBI JUIsl pEIIeHUsT yueOHBIX U MTO3HABATEIBHBIX 3a/1a4; TO-
HUMAaTh HEOOXOAMMOCTh COOJTIOICHHUS MPENTUCAHUMN, TIPEIJIaraeMbIX B MHCTPYKITHSX
I10 MCITOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.



KJIacCU(PUIMPOBATH XUMUYECKUE FIIEMEHTHI Ha METaJUTbl, HEMETAILIBI, SJIEMEHTHI,
OKCHU/JIbI ¥ TUAPOKCHUIBI KOTOPBIX aM(pOTEPHBI, U UHEPTHBIC AJIEMEHTHI (Ta3bl) IJIs
OCO3HaHUA BaXKHOCTH YNOPSIAOYCHHOCTH HAYUYHBIX 3HAHUI;
pacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Menneneena;

OTIMCHIBATh U XapaKTepHU30BaTh TAOJUUHYIO (POPMY IEPHOAMIECKON CUCTEMbI XUMHU-
YECKHUX DJIEMCHTOB;

XapaKTEPU30BaTh COCTAB ATOMHBIX SIJIEP U PACIIPE/ICIICHUE YHCIIA DJIEKTPOHOB 10
3JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHX AJIEMEHTOB MAJIBIX MIEPHUOJIOB IEPUOINY E-
CKOM CHCTEMBI, a TAKXKE KaJus U KaJabLUs;
pas3nuyaTh BUAbl XUMAYECKOW CBS3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYI0, KOBAJICHT-
HYIO HEMOJSIPHYIO U METAJUIMYECKYIO;

N300paKaTh AICKTPOHHO-NOHHBIC (DOPMYJITBI BEIIECTB, 00Pa30BaHHBIX XUMUICCKUMU
CBSI3SIMH PAa3HOTO BUJIA;

BBISIBJISITh 3aBUCUMOCTD CBOKMCTB BEIIECTB OT CTPOCHUS UX KPUCTALIMYECKUX PEIIE-
TOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METANIMYECKUX;

XapaKTEPU30BATh XUMUUYECKHUE JIEMEHTBI U UX COCIMHECHUS HA OCHOBE MOJIOKEHUS
AJIEMEHTOB B MIEPHOIUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX aTOMOB,;

OIIMCHIBATH OCHOBHBIC ATaIbl OTKpbITUSA . 1. MeHnmeneeBbiM IepruoagnyecKkoro
3aKOHA U MEePUOIUIECKON CUCTEMbI XUMHUYECKHUX JIEMEHTOB, )KU3Hb U MHOT000pa3-
HYIO HAYYHYIO JEATEILHOCTh YUYEHOTO;

XapaKTEPU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAUECHHUE EPUOAUYECKOTO 3aKOHA
Y MIEPUOINYECKON CUCTEMBI XUMUUYECKUX 31eMeHTOB [l. 1. Menneneena;

OCO3HABaTh HAYYHbBIC OTKPHITUS KaK PE3yJbTAT IJIUTEIbHBIX HAOII0ICHU, ONIBITOB,
HAay4YHOM MOJIEMHUKH, ITPEOAOJICHHS TPYAHOCTEN U COMHEHH.

OCO3HAaBATh 3HAYEHUE TEOPETUUECKUX 3HAHUUN JIJIS PAKTUYECKOU JIESITETbHOCTH
YyeJIOBEKa;

OMHCHIBATh U3yUYCHHBIC OOBEKTHI KAK CHCTEMBbI, IPUMEHSS JIOTUKY CHCTEMHOTO
aHaJIn3a;

MIPUMEHSTHh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANYECKON CUCTEMBI XUMUYECKUX
AJIEMEHTOB JIJIs1 00BSICHEHUSI M TIPEJIBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BUBaTh HH(ODOPMAIIMOHHYIO KOMIIETCHTHOCTh TIOCPEICTBOM YT TyOJIeHHUs 3HAHUI

00 UCTOPUHU CTAHOBJICHHS XMMUYCCKOW HaYKH, €€ OCHOBHBIX IMOHATHH, TIEPHOIUYEC-
CKOT'0 3aKOHa KaK OJIHOTO M3 BAKHEUIIIMX 3aKOHOB MPUPOJbI, & TAKIKE O COBPEMEH-
HBIX JIOCTHXKEHUSIX HAYKU U TEXHUKH.

ONPEAEATh NPUHAJIEKHOCTh HEOPraHUUECKUX BEUIECTB K OJTHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETaJUIbI, OKCH/IbI, OCHOBaHUSI, KUCJIOTHI, COJIU;

COCTaBJISATh (POPMYJIbI BEIIECTB 10 UX HA3BAHUSM;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS AJIEMEHTOB B BEILIECTBAX;
COCTaBJISATh (POPMYJIbI HEOPTAHUUECKUX COCTMHEHUH 10 BaJIGHTHOCTSM M CTEIICHSIM
OKHUCJICHUS DJIEMEHTOB, a TAK)KE 3apsiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMO-

CTH KMCJIOT, OCHOBAHUM U COJICH;
0OBSICHATH 3aKOHOMEPHOCTH U3MEHECHHS (DU3NYCCKUX U XUMHYECCKHUX CBOWMCTB IIPO-
CTBIX BEIIECTB (METAJJIOB M HEMETAJIJIOB) M MX BBICIIMX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPHO/IOB;



Ha3bIBaTh O0IIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE AJIsl TPYIIN OKCUIOB: KH-
CJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

Ha3bIBaTh O0IIME XMMUUYECKHE CBOMCTBA, XapaKTEPHbIE JJIs1 KaXK0TI0 U3 KJIACCOB
HEOPraHWYECKUX BEUIECTB: KUCIOT, OCHOBAHUM, COJICH;

IIPUBOJMUTH IIPUMEPBI PEAKIIMA, TOATBEPKAAOIINX XUMUUECKUE CBOMCTBA HEOpra-
HUYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH;

ONPENENATh BEUIECTBO-OKUCIIUTEID U BEIECTBO-BOCCTAHOBUTEID B OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUSAX;

COCTaBIISITh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (17151 M3yYEHHBIX PEaKIIUii)
0 MPEJIOKEHHBIM CXEMaM PEaKIIHIA;

IPOBOJUTH J1a0OPATOPHBIE ONBITHI, TOATBEPKAAIOIINE XUMHUYECKUE CBOMCTBA OC-
HOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB;

IIPOBOJUTH J1a0OPATOPHBIE ONBITHI MO MOIYYEHUIO U COOMPAHUIO Ia3000pa3HBIX
BEILIECTB: BOJOPOAA, KUCIOPO/a, YIJIEKUCIIOr0 ra3a, aMMHaKa; COCTaBJIATh YpaBHe-
HUS COOTBETCTBYIOIIUX PEAKIIMIA.

IIPOTHO3UPOBATh XUMHUYECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTAaBAa M CTPOCHMUS;

IPOrHO3UPOBATh CIIOCOOHOCTDH BELIECTBA MPOSIBIISITh OKUCIUTEIbHBIE UIM BOCCTAHO-
BUTEJIbHBIE CBOMCTBA C YYETOM CTEIICHEN OKHMCIICHUS 3JIEMEHTOB, BXOJALIUX B €T0
COCTaB;

BBIIBIIAATH CYILIECTBOBAHME T€HETHUECKONW B3aUMOCBS3U MEXYy BELIECTBAMH B PALY:
IIPOCTOE BEUIECTBO — OKCHUJ — TUIPOKCUJ — COJIb;

XapaKTEPU30BaTh 0COObIE CBOWCTBA KOHIIECHTPUPOBAHHBIX CEPHOM U a30THOM KHU-
CJIOT;

INPUBOJUTH IPUMEPHI YPABHEHUH pPEAKIUH, JIEKAITUX B OCHOBE IPOMBIIICHHBIX
CIIOCOOOB MOJYYECHHS] aMMHUAKA, CEPHOM KUCIIOTHI, YyT'yHa U CTAJIH;

ONMKCHIBATH (PUBNYECKHE U XUMUYECKHE MPOLIECCHI, BISAIOIINECS YACThIO KPYTOBO-
pOTa BEILIECTB B IPUPOJIE;

OpraHU30BbIBATh, IPOBOJUTH YUEHUYECKHE ITPOEKTHI I10 UCCIIET0OBAHUIO CBOMCTB
BEILECTB, UMEIOIINX BaXKHOE MPAKTHYECKOE 3HAUCHHUE.



COAEPKXAHUE YYEBHOI'O ITPEIMETA

Xumus 8 kiace
(68 yacos, 2 yaca B He1eJII0)
IlepBoHauabHBIE XUMHUYECKHUE MOHATUA. BBeneHnune

[Ipenmer xumun. Tenma u BeniectBa. IIpocTeie M cioxkHble BemecTBa. OCHOBHBIE
METOABl TO3HAHUA: HAONMIONEHUE, W3MEpPEHHUE, OKCIEepUMEHT. @Dundyeckue M
XUMHYECKHUE SABICHUSA. YCIOBUS U NIPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIIAMN.
Atom. Monekyna. XUMHUYECKUW DJIEMEHT. 3HAKM XUMHUUYECKHUX DJIEMEHTOB.
Xumuyeckue ¢Gopmynbl. MHnekcel u kodpduuuentsl. OTHOCUTENbHAsS aTOMHasl U
MOJIEKYJIsIpHast Mmaccel. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B COCUHEHUH.

[Ipaktuueckas pabora Nel «I[Ipuemsl oOpaiiieHus ¢ 1a60paTOpHBIM 000PYIOBAHUEM))

PacuerHble 3amaun.BeiunciieHME MacCOBOW JOAM XUMHUYECKOIO 3JEMEHTa 110
dbopMmysie CcoelUHEHHs. YCTAaHOBJIIGHHE TMpocTeuiield (OopMysbl BelIecTBa 110
MaCCOBBIM JIOJISIM XUMUUYECKUX AJIEMEHTOB.

JlemoHcTpanumy.

1. Mopenu (wapocrepxkHeBble U CTroapTa—Dbpurieda) pa3iInyHbIX NPOCTHIX U
CJIO’KHBIX BEILIECTB.

2 .KoJutekuus CTEKISTHHOW XUMUYECKOM TTOCYIbI.

Crpoenue aroma. [lepuoguueckuii 3aKOH ¥ MEPUOANYECKAS CHCTEMA
xummnueckuxyieMeHToB /.. MenaeneeBa.CTtpoeHue BemecTs. XuMu4ecKast
CBSI3b.

Crpoenue aroma: sIpo, dHEpPreTMyeckuii ypoBeHb. (CocTaB sapa aroma:
IIPOTOHBI, HEUTPOHBL. N30TOIBIL.

[Tepunonnueckuii 3akon .M. Menaeneea. [leprognueckas cucteMa XUuMHYECKUX
anemenToB J.M. MenneneeBa. ®u3nyecKuil CMBIC aTOMHOTO (MOPSAIKOBOIO) HOMEPA
XUMHYECKOTO 3JIEMEHTa, HOMEpa TIpYIIbl W TEpUojia MEPUOJUYECKONM CHUCTEMBI.
OnekTpoHbl. CTpOEHHE SJIEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKUX 3JIEMEHTOB
MaJlbIX neproAoB. [ToHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

CrpoeHue >HEPreTUYeCKUX YpoBHEN aTOMOB MEpBbIX 20 XUMUYECKUX 3JIEMEHTOB
nepuonnueckoit cucremsl .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aTOMOB XHMHMYECKMX DJJIEMEHTOB M HX COCIUHEHHM Ha OCHOBE TMOJIOXKEHHS B
nepuognueckoir cucreme J[.M. MeHneneeBa u CcTpoeHuUsT aroma. 3HAUYCHUE
[Tepuognueckoro 3akona /.M. Menaeneena.

DNEKTPOOTPUIIATEILHOCTh aTOMOB XUMHUYECKUX dJieMeHTOB. KoBajeHTHas
XUMUYECKasl CBSI3b: HEMOJsIpHAs W ToJisspHas. [loHsATHE O BOJOPOAHON CBS3U U €€



BIUSHUM Ha (U3MYECKHUE CBOWCTBA BEIIECTB Ha mpuMepe Boabl. MOHHAs CBS3b.
Merannuyeckasi CBsi3b. THIIBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOJICKYJsIpHas,
HMOHHAs, METaJUINYecKas). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIECTB OT THIIA
KPUCTAJIMYECKON PEIIETKH.

JlemoHCTpanumu.

3.Mojenu aTOMOB XUMHYECKHUX DJIEMEHTOB.

4 .Ilepuoguueckass cucteMa xuMmuueckux odneMeHToB JI. WM. Menneneesa
(paznuuHbIe GOPMBI).

5.03HaKOMJIEHUE C KOJIJIEKIIMEH BEIIECTB C Pa3HbIM THUIIOM KPHUCTAJUIMYECKOU
pemietkd. M3rotoBiieHne Moaenen KpUCTALINYECKUX PEIIETOK.

KonTponbhas pabora Nel «ATOMBI XUMHYECKHUX JIEMEHTOBY.

IIpocThie BemecTBa

HpOCTBIC BCIICCTBA - MCTAJIJIbI. HpOCTBIC BCMICCTBA — HCEMCTAJIBI. 3aKoH
ITIOCTOAHCTBA COCTaBa BCIICCTBA. MOJBIpHa}I Macca. MOHHpHBIﬁ 00BbEM ra3oB.3akoH
ABor aJpo. Monp— CAMHHIIA KOJIMYCCTBA BCIICCTBA. MOHHpHaH Macca.

PacuetHbie 3aJa4u 110 TCMC «BprumncieHus 1mo XuMu4eCKuM YPaBHCHUAM KOJIHNYCCTBA,
O6’beMa, MacCChbI BCUICCTBA I10 KOJIUMYCCTBY, O6T>€My, MacCCC PCarcHTOB HJIN IIPOJYKTOB
pPCaKIUum.

Kontponbnasi padora Ne2 mo Tteme «llepBoHayaiabHble XUMHUYECKHUE TOHSITHS.
[IpocTeie BemecTBay.

[IpoekTHast neATenbHOCTh «M3roTOBICHHE W3 TOAPYYHBIX MaTEPHAIOB MOJCICH
aTOMOB XMMHUYECKUX JJIEMEHTOB (IO BBIOOPY Yyualllerocsi), Mojekysl (1Mo BbIOOpY

y4alierocs).

OcHOBHBIE KJIaCChI HEOPraHNMIe€CKUX COC)]I/IHGHHﬁ. COGHI/IHCHI/ISI XUMHYCCKHX
IJIEMECHTOB

Banentnocts. Crenenb okucienusi. CoctaBieHue (GpopMysl COEIUHEHHM MO

CTEINEeHH OKUCIEHUA.CpaBHEHHUE CTENEHN OKUCIIEHUS U BAJICHTHOCTH.

Oxkcuapbl. Homenknarypa. @usnueckne cBOWCTBA OKCUIOB.

OcHoBanusi. Homenknarypa. ®usundeckue cBoicTBa ocHoBaHuil. [loHsiTe 00
WHJMKAaTOpax U KaY€CTBEHHBIX PEaKIUX.

Kucnorel. Homenkmarypa. @u3ndyeckue CBOMCTBA KUCIOT. MHAMKATOpPHI.
N3meHeHne OKpaCcKu MHAMKATOPOB B PA3JIMYHBIX CPENAX.

Comu. Homenknarypa. ®dusnueckrue cBoOMcCTBa coyieid. PacTBOpUMOCTh coleil B
BOJIE.
YucTtele BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPABIX U ra3000pa3HBIX CMECEH.
CBoiicTBa YHCTHIX Bemiects U cMmeceii. X cocrtaB. MaccoBass 1 oObeEMHas HOJIUA
KOMIIOHEHTA CMECH.



JlemoHCTpauumu.

6 OOpa3ibl OKCUAOB, KUCIIOT, OCHOBAaHUM U COJICH.

7.KucmoTHO-1IeTIOUHbIE WHIWKATOPhI, M3MEHEHHE HMX OKPACKH B Pa3IMYHBIX
cpenax.

8. YHuBepcalbHBI MHAUKATOp M M3MEHEHHE €r0 OKPAaCKH B Pa3IMYHBIX Cpeax.
[Txana pH.

PacuetHrle 3amaun mo Teme: BrIunmcieHune MaccoBOM JOJIW XHUMHYECKOTO
AJIEMEHTA 10 (HOPMYJIe COCTMHCHUS

[IpakTrueckas pabotaNe2. «OuncTKa 3arps3HEHHON TOBAPEHHON CON.
KontponpHnas padora Ne 3 «OcHOBHBIE KJIaCChl HEOPIAHUYECKUX COCAMHEHUI».

HpOCKTHEl}I ACATCIBHOCTD «XuMHs B 6I>ITy», «OmnacHple U BpCAHBIC XHUMHUYCCKHC
BCIICCTBA B BO3AYXCH, «MOIOH_[I/IG cpcacTBa».

I/I3MeHeHI/Iﬂ, npoucxoasaiue ¢ semecrsaMmn

Pu3nyeckue M XUMUYECKUE SBICHUA. YCIOBUS UIIPU3HAKUIIPOTECKAHUSA

XUMUYECKUXpeakuuid. TemioBoil 3pPeKkT XUMUIECKUX PeakLui.

3aKOH COXpaHEHHUs MAacChl BEIIECTB. XUMHUYECKHE ypaBHEHUsA. KodppuuueHTsI.
CocraBneHne ypaBHEHUM XUMUYECKUX PEAKIIAMN.
IloHATHE O CKOPOCTHM XMMHYECKOW peakuuu. PakTophl, BIUSIONIME HA CKOPOCTH
xumudecko peakuuu. [lonstne o karanusarope. Knaccudukamuss XuMHUYECKHX
peakuuii MO Pa3jIMYHBIM NPHU3HAKAM: YHUCIY M COCTaBYy HCXOOHBIX M MOJYyYEHHBIX
BEILIECTB; M3MEHEHUIO CTEIICHEHM OKHCIIEHUS AaTOMOB XWUMHMUYECKHUX DJIEMEHTOB;
IIOIVIOIIEHUI0 WA  BbIACJIEHUIO dHepruu.Peakuuu  pasnoxenus.  Peakuum
coenuHeHus. Peakiuu 3amenienus. Peakuuu oOmeHa.

JlemMoHCTpauuu.
9.Peaxiiuu, WLTIOCTPUPYIOIINE OCHOBHBIC TPU3HAKU XapaKTEPHBIX PEaKIIUH.
10. lopenue maruusi.

[Ipaktuueckas padora Ne3 no teme: «lIpr3Haku MpoTeKaHUsI XUMUYECKUX PEAKIIUN.
KonTtponbHas padota Ne4 o reme: « XMUMUYECKHUE PEAKITUNY.

Boaa. PacTBopbl. Peakuuy MOHHOT0 00MEHA M OKHUCJIUTEIbLHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIMU

Bona B npupoae. KpyroBopoT Bonbl B nipupone. Pusndeckue U XUMUYECKUE
cBoiictBa Bonbl. PacTBopbl. PacTtBOpuMmocTh BemecTB B Boje. KoHieHTpanms
pacTBOpoB. MaccoBas 10715 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

[TonaTtre 00 2MIEKTPOTUTUUECKONU AMCCOLMAIMU. DJIEKTPOJUTHI U HEAICKTPOJIUTHI.



MexaHu3M NHCCOLMALIMN BIEKTPOJIUTOB C PA3JIMYHBIM XAPAKTEPOM CBSI3U. HOHBL.
Karnonsl m aHnoHbl. CrTeneHb ANEKTPOJUTHUECKOW nauccouranuu. CUllbHBIE H
ci1a0ble PIEKTPOIIUTHI

OCHOBHBIE TIOJIOKEHHUSI TEOPUU DBJIEKTPOJIUTHYECKOM auccounanuu. Peakuuun
MOHHOTO OOMEHa. YCJIOBHS MPOTEKaHUs Peakluii HOHHOTO OOMEHa.

DNEKTPONUTHYECKAS JUCCOIUALINS KUCTIOT, IIEJI0UEH U COJEH.

Knaccuduxamus. IlonmydeHne U mnpuMeHeHHE KHCIOT. XHUMHUYECKHE CBOMCTBA
KUCIOT. Jlucconumanusi KUCIOT U UX CBOMCTBA B CBETE TEOPHUM IJIEKTPOJIUTHUYECKON
JTACCOLIMALIAH.

Knaccudukarus. Ilomyuenne ocHoBaHWN. XWUMHUYECKHE CBOWCTBA OCHOBAHHM.
Peaknus HenTpanm3zanuu./(ucconuanys OCHOBAaHMM M UX CBOWCTBA B CBETE TEOPUH
ANEKTPOJIUTHYECKON JUCCOLIUALINM.

Conmu, HX OSIEKTPOJUTHYECKAs JUCCOLMAIMS M CBOMCTBA B CBETE TEOPUU
aNeKTponuTHueckor auccormanuu. Knaccuduxarus. [lonydenue u npumMeHeHue
cosiell. XUMUYECKHUE CBOKMCTBA COJIEH.

Knaccudukanus. Xumudeckue cBoicTBa OKCUAOB. [lomydyeHwe W TNpUMEHEHHUE
OKCHJIOB.

[eneTnueckue psabl MeTalla W HeMmeTauia. [eHeTnueckas CBS3b MEXKIY

KJIACCAMU HEOPraHUYECKUX BEILECTB.
Crenenp oxkucineHus. OnpeneracHue CTENEHU OKUCICHHS aTOMOB XHMHYECKHUX
NEMEHTOB B coeauHeHusax. Okxkucmurens.  BoccranoButens.  CyIIHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaKIui. [Ipobnema 0€301acHOro
WCMOJIb30BAHUSI BEHIECTB M XUMHYECKUX PEAKIWA B TOBCEIHEBHOM KU3HHU.
TokCUYHBIE, TOPIOYME H B3PHIBOOMACHBIC BEHIECTBA. bDBITOBasS XUMHUYECKas
rPaMOTHOCTb.

JlemoHCcTpanuu.
11. Peakiuu, XapakTepHbI€ JIsl paCTBOPOB KUCJIOT.
12. Peakniuu, XapakTepHbI€ JIJIs1 PACTBOPOB IIEIOUECH.
13. Peakniuu, xapakTepHbI€ JIJIsi PACTBOPOB COJICH.

JlaGopaTopHBIE OIBITHI.

1.B3aumopeiicTBre pacTBOPOB XJIOpHJIa HATPUS M HUTpaTa cepedpa.
2. IlonydyeHue HEpACTBOPHUMOIrO THUAPOKCHAA U B3aUMOJICUCTBUE €r0 C KHUCIOTAMMU.
3.B3aumojeiicTBHUE KUCIOT C OCHOBAHUSIMHU.

4. B3auMoaeHCTBUEKUCIIOT C OKCUIaMU METAJIJIOB.
5.B3aumMmoneiicTBrEe KUCIOT C METAJIJIaMHU.

6.B3anMoielicTBUE KUCIIOT C COJIIMMU.

7.B3aumonencTBue 1Ie104Yeil ¢ KUCIOTaMHU.

8.B3anMopaencTBe menodyen ¢ COISIMU.

9.B3anMoieliCTBHE COJICH C COISIMHU.

10.B3anmoneiicTBrE pacTBOPOB COJIEH C METaJlJIaMHU.

[Ipaktuueckas pabora Ne 4 «IIpuroroBieHue pacTBOpa caxapa W pacdeT ero
MAaCCOBOM JOJIUB PACTBOPAX).



[TpakTrueckast padora Ne 5 «YcnoBust HeoOpaTUMOro MPOTEKAHUS PEAKIIUNA HOHHOTO
oOMeHay.
[TpaxTrueckas padora Ne6«PemieHne sKkCrepuMEHTAIBHBIX 3a7a49».

Pacuernbie 3aJa4u 110 TCMC «MaccoBas A0JIs1 paCTBOPCHHOI'O BEUICCTBA B PACTBOPCH.

KontponbHasi pabora NeS mo teme « PactBopenue. Peakuuu HOHHOTO OOMeEHa.
OKUCIUTETBLHO- BOCCTAHOBUTEIBHBIC PEAKUN.

Hrorosast koHTposbHAs paboTa Neb6 3a Kypc 8 kiacca.



Conep:kanmue nporpamMmmabli
9 kJacc
(68 uacoB, 2 yaca B He/IeJI10)

O0masi XapakTepuUCTHKA XUMHMYECKHMX JJI€MEHTOB M XMMHYECKHX pPeakuuid.
Hepuoanueckuii 3axkoH u Ilepuoanyeckass cucreMa XUMUYECKHUX dj1eMeHTOB /I,
HN. MenaeieeBa

[lepuonnueckuii 3akoH U lleproamyeckas cucrema XHUMHUYECKUX diieMeHTOB JI. .
MenpeneeBa. XapakTepuCcTUKa 3JEMEHTa MO €ro mnojioxeHuto B llepuoauueckon
cucreMme /. 1. MenneneeBa. Xumuueckasi OpraHu3anus )KUBON U HE)KUBOU IIPUPO/IBL.
XHUMHMYECKHE CBOMCTBA OKCHIOB, KHUCJIOT, OCHOBAaHWM M COJiel. Peakuuu HOHHOIO
obmeHa. AM@oTrepHble OKCHIBI M THUIPOKCHUIBI. YUYacTHE TNPOCTBHIX BEIIECTB B
OKHCJIIMTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

CKOpOCTh XMMUYECKUX PEAKIUUM, (DAKTOPHI, BIMUSIOMIMNE HAa CKOPOCTh XUMHUYECKUX
peakuuii. Karanuzaropel. Xumuueckoe paBHOBecHe, ero cMmenieHue. O0parumbie u
HeoOpatumbie peakiuu. PemieHwe 3agad Ha BBIYUCICHUS MO XHUMHUYECKOMY
YPaBHEHHUIO.

JleMoHCTpauuu.

1.Paznuunbie popmbl Tabaun [leproanueckoil cucteMsl.

2.Mopenu atomoB snemenToB [—III mepuomos.

3.3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEaKIUH OT MPUPOAbl Pearupyrommx
BEILIECTB.

4.3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEeaklMyd OT KOHIIEHTpAlMM Pearupyrouiux
BEILIECTB.

5. 3aBUCHUMOCTbh CKOPOCTH XHMMHUYECKOW peakluud OT IUIOUIaJAH CONPUKOCHOBEHUS
pearupyronmx BemecTB («KUMSIUN CII0M»).

6.3aBHCUMOCTh CKOpPOCTH XWMHUYECKOM pPEaKIHH OT TEeMIIepaTypbl pearupyronmx
BEILIECTB.

7. "OMOTreHHBIN U TE€TEePOTCHHBIN KaTaU3bI.

8.DepmeHTaTUBHBIN KaTtanus. MaruOupoBanue.

JlaGopaTopHBIC OIBITHI.

1.ITony4yeHue rugpoKCUAA IMHKA U UCCIIEJOBAHUE EI0 CBOMCTB.

2.MopenupoBaHue IOCTPOCHUS TIEPUOTUICCKOMN TaOTHUIIBI.

3.3amerieHue xene3oM Menu B pactBope cynbdara meau (II).

4.3aBHCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUU OT TMPUPOJIBI PEAruPYIOIINX BEIIeCTB
HAa TpUMEpPE B3aUMOJCWUCTBUS PA3IUYHBIX KHCIOT C Pa3IMYHBIMH METaJUTaAMH.
5.3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIMu OT KOHIIEHTPAIUU pPearupyronmx



BEIIECTB HA IPUMEPE B3aUMOJICWCTBHS LHWHKA C COJIIHOM KHCJIOTOW pa3jIuyHOU
KOHLICHTPALINH.

6. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pPEAKIUU OT IUIOMIAJd COMPUKOCHOBEHUS
pearupyronmx BeIeCTB.

7/.MopenupoBaHue «KHUIISIIETO CIOS.

8.3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM pPEAKLIMU OT TEMIEpaTypbl pearupyrommx
BELIECTB Ha Npumepe B3aumojenctBus okcuaa menu (II) ¢ pactBopoM cepHoi
KHCJIOTBI ITPU PA3TMYHBIX TEMIIEpaTypax.

9. PaznoxkeHue mepokcuaa BOAOPOAa C MOMOIIBI0 TUOKCHAAa MapraHila U KaTaiasbl.
10.0O6HapyxeHue KaTaaa3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTaX.

11.MurubupoBaHue B3aUMOJICUCTBUS COJISTHON KUCJIOTHI C IIMHKOM YPOTPOIIMHOM.

Kontponsnas pabora Nel mo teme «IloBropeHne 0CHOBHBIX BOIIPOCOB Kypca XUMUHU
8-ro kimacca u BBeleHHE B Kypc 9-ro kiacca. CKOpPOCTh XMMMUYECKHMX PEaKIHH,
XUMHYECKOE PABHOBECHUEY.

MeTamibl

[TonoxkeHne METAUIOB B MEPUOJUYECKONM CUCTEME XHMHUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CTpo€HHE UX aTOMOB, KPUCTANIMUYECKUX PEIIETOK. MeTabl B
npupojie u olmue crnocodbl ux moiaydeHus. OOmue ¢GU3HISCKUE CBOMCTBA
MeTaioB. OOIMEXMMHUYECKHUECBOMCTBA METAIJIOB: PEAKIUM C HeMeTalllaMu,
KMCJIOTAMH, COJISIMU. ODJIEKTPOXMMHMUYECKHM DS HANPsSKEHWU MeTtaiuioB. Kopposwns
MetauioB. CraBel. Illemounsie metamnel u ux coeauHeHus. lllenodno3emenbHEBIC
METUIBI U UX COEAUHEHMS. AMOMUHUNA. AM(OTEpHOCTh OKCHIA W THUAPOKCHAA
amomunusi. JXKene3o. CoequHeHus kelie3a U UX CBOMCTBA: OKCHUJIbI, TUJIPOKCUIIBI U
comu »xeneza (II m II).Xumuyeckoe 3arps3HEHUE OKpYKAIOLIEH cpeabl U €ro
MTOCJICICTBHS.
JleMoHCTpauuu.
9B3anMoelicTBHE METAIOB C HEMETAJJIAMHU.
10006pa31s CIIaBoB.
11006pa31sl METOYHBIX U MIETIOYHO3EMETBHBIX METAILIOB.
12B3anmojieiicTBHE HATPHUS, IUTHS U KaJbIIUS C BOJIOH.
13B3anmojieiicTBHE HATPUS K MAarHUS C KHUCJIOPOJIOM.
14TTonyuyenue ruapokcumos xenesa (1) u (11).

JlaGopaTopHBIE OTBITHI.

12. B3anmoneiicTBuE pacTBOPOB KHUCIIOT U COJIEN C METaJUIaMHU.

13. O3HakomiieHUE C pyJaMHU Keje3a.

14. OxpammBaHue TUIAMEHU COJISIMU LIEJTOYHBIX METAJIIOB.

15. B3aumoencTBre KalbIUsl C BOJIOK.

16. ITosyueHne rugpoOKCUIA KaJIbLMs U HCCIIEJOBAHUE EI0 CBOMCTB.

17. IlonyueHre ruipOKCHIa aJlOMUHHS M UCCIIEIOBAaHUE €TI0 CBOMCTB.
18. BzaumoeiicTBHE Keie3a ¢ COISTHOM KUCIOTOM.

19. Ionyuenne ruapokcuaos xenesa (I1) u (III) u u3yuenne nx cBOMCTB.



[TpakTiueckas padotaNel «Pemenne skcrepruMeHTaIbHBIX 3a/1ad HA Pacro3HAaBaHHE
U TI0JIyY€HHE COCAUHEHUN METAJLIOBY.

Kontponbhas padota Ne 2 o Teme «MeTtasuibi»

[IpoektHas pgestenpHOCTh «l3yueHue cocraBa CIUIAaBOB, MCIOJNb3YyEMBIX B
IPOMBILUIEHHOCTH», «MaTepuasl, UCIIONIb3yEeMbIE B CTPOUTENBCTBEY, «lloBapeHHas
COJIb U COJIa B OBITY.

HemeraJibl

[TonoxxeHrneHeMETaJUIOBBIIEPUOINUECKON CUCTEME XHMHUYECKUX DJIEMEHTOB
.M. Menneneera. OOmue cBoiictBa HemeTawioB.Ilonmyuenne HeMeTamios.
[TomyueHnne XUMUYECKUX COCAMHEHUN HEMETAIIOB.

["anmorensl: ¢u3nueckne U XuMuueckue cBoiicTBa. COeNUHEHUS TaJOTEHOB:

XJIOPOBOJOPOJ], XJIOpOBOAOpoAHas kuciora u ee comu. Cepa: Qusmueckue u
XUMHUYecKHe cBoiicTBa. COEIUHEHUSI CEphl: CEPOBOAOPOA, CYIb(HIbI, OKCUABI CEPBHI.
CepHasi, cepHUCTast U CEPOBOAOPOAHAS KHCIOTHI M UX COJH. A30T: (U3NYECKUE U
xumudeckue cporictBa. AMMmuak. Conmu ammonus. OKCHIbl a30Ta. A30THAsI KUCJIOTa U
ee comu. Pocdop: pusmueckue n xumuueckue cpoictBa. CoenuHenus Qocdopa:
okcun pocdopa (V), oprodochopHas kuciora u ee coiu. Yriepoa: GU3ndecKue u
XUMUUYECKHE CBOMCTBA.AJIJIOTPOIUS yriiepoja: aaMmas, rpadut, kapOuH, QyiuiepeHsbl.
Coenunenus yriepozaa: okcuanl yrepoaa (II) u (IV), yronpHas kucioTa u e€e COJH.
XKéctkocTh BOApl M cmocoObl €€ ycTpaHeHus.KpemHHII W ero coeauHeHHs.
CunukaTHas IPOMBIIIIICHHOCTb.
[lepBoHauanpHbBIC CBEACHHUS O CTPOCHHHM OPTaHMYECKHX BEIIECTB. YIJICBOAOPOIBI:
METaH, 2TaH, dTWIEeH. VICTOYHHUKH YIJIeBOAOPOAOB: MPUPOAHBIN Ta3, HEPTh, YTrOJb.
Kucnopoacoaepsxamme coeauHEHUS: COUPTHI  (METaHOJN, JTAHOJ, IIUIEPHUH),
KapOOHOBBIE KUCIOTHI (YKCYCHAsi KHCIIOTa, aMHHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAS U
OJIEMHOBAsI KUCIIOTHI). bruoiornuecku BaXXHbIE BEIIECTBA: JKUPHI, [ITI0K03a, OCJIKH.

JleMoHCTpauuu.

15006pa3isl IpUpOIHBIX COSAMHEHHM XJI0pa, cepbl, pocdopa, yriepoaa, KpeMHUS.
16006pa3ipl BaKHEHIITNX JJI1 HAPOJHOTO XO035UCTBA CyIb(aToB, HUTPATOB, KapOOHA-
TOB, (hochaToB.

1706pa31ibl rajJoreHOB — MPOCTHIX BEIECTB.

18B3anMoeiicTBIE TaJIOTEHOB C HATPHEM, C A TFOMUHHUEM.

19B3aumoieiicTBrE cephl C MeTaIaMH, BOAOPOJIOM U KUCIIOPOJIOM.
20B3anMoeiicTBuE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO.
2111ornonieHne yriieM pacTBOPEHHbBIX BEIIECTB WJIA Fa30B.

22BoccTaHOBICHUE MEIM U3 €€ OKCHJIA YTIIEM.

2300pa3Iipl CTeKIa, KepaMHUKH, IIEMEHTA.

24006pa3iipl MPUPOTHBIX U CUHTETUYECKUX BEIIECT

25Moneny MOJIEKYJT alKaHOB

26Monenmn  Mosekyn oTwieHa. [lomydenue otunmena. [opeHuwe  STuieHa.
B3aumoneiictBue stunena ¢ p-pom KMnQO,



27006pa3iel ciupToB. KauecTBeHHAs peakiiis Ha MHOTOATOMHBIE CTIHPTHI.
28B3anmonerictBue ykcycHou kuciotel ¢ Me, MeO, MeOH u conbio (kapOoHaTOM)

JIaGopaTOpHBIC OMBITHI.

20. KadecTBeHHast peakiiys Ha TaJIOTeHU-HOHBI.

21T"opeHue cepbl Ha BO3yXe U B KUCIOPOJIE.

22 CaoiicTBa pa30aBJICHHON CEPHON KUCIIOTHI.

23. V3y4eHne CBOMCTB aMMHaKa.

24. PacriozHaBaHue COJEii aMMOHHUSI.

25. CBoticTBa pa30aBIeHHON a30THOM KUCIIOTHI.

26. B3anmoielicTBre KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C MEBIO.
27. I'openne dochopa Ha BO3AYXE U B KHCIOPOJIE.

28. Pacnio3naBanme gocdaTos.

29. T'openue yriis B KUCIOPO/IE.

30. [Tony4yeHune yrojbHON KUCIOTHI U U3YYCHHUE €€ CBOMCTB.
31. Ilepexoa kapOOHATOB B THIPOKAPOOHATHI.

32. PaznoxxeHue rugpokapOoHaTa HaTpus.

33. [lony4yeHune KpeMHEBOM KHUCIOTHI U U3yUYECHHE €€ CBOWCTB

[Ipaktnueckast pabora Ne2 «PemieHue 5SKCIEpUMEHTANbHBIX 3a/ad [0 TEMe
«Hemeramer IV — VII rpynn 1 ux coenuHeHnn»

[Ipaktuueckas pabora Ne3PemieHne SKCIEpUMEHTAJIBHBIX 33Jad IO TEMeE
«IToarpynna kucnopona».

[Ipaktuueckas pabora Ned4. I[lomydyeHue, coOMpaHHe W paclo3HaBaHUE Ta30B.
[lonydeHne aMmMuaKka U U3y4E€HHE €70 CBOVCTB

IIpaktnyeckass  pabora  NoSllonmyuenuwe, coOupaHue U pacrno3HaBaHUE
ra3oB.[lonyyenue CO, u uzydenue ero cBoicTB. Pacno3naBanue kapOOHATOB.

KonTtponbnas padora Ne 3 no teme «Hemeranibn

[IpoekTHast AEATENbHOCTh «A30THBIE YAOOpPEHUs, HCIOJb30BAHUE B CEIHCKOM
x03sicTBE», «POochopHbIe YI0OpEHHUs, HUCIOJIb30BAHUE B CEIBCKOM XO3SMCTBEM,
«IIpouecc u3roToBieHUsl cTekia», «PasHOBUIHOCTH CTEKOJ, UX MCIOJIb30BAaHUE B
OBITY Y POMBIIIJIEHHOCTH.

O0600meHnne 3HAHNH M0 XUMHUH 32 Kypc 0OCHOBHOM mkoJibl. Ilogroroska k OI'D

ITepnonnueckuit 3akoH u Ilepunonnueckas cucrema /l. 1. Menneneesa B cBere Teo-
pHUM CTPOCHUS aTOMa

Buibl XuMHUYECKHUX CBSI3E€M M TUIIBI KPUCTAIUNIMYECKUX PEIIETOK. B3anMocCBs3b cTpoe-
HUS U CBOMCTB BEIIICCTB.

Knaccudukanus XuMuueckux peakiui mo pazanyHbiM npusHakaMm. CKOPOCTh XUMHU-
YECKUX PEaKLUH.



Jucconyanysi dJIEKTPOJIUTOB B BOJHBIX pacTBOpax. MOHHBIE ypaBHEHHsI pPEaKIvu.
OKHCAUTENTbHOBOCCTAHOBUTENBHBIE — peakuuu. Kiaccudukamuss U cBoOMcCTBa
HEOPraHUYECKUX BEILECTB.

Hrorosas koHTpoOJIbHAS paboTa 3a Kypc 9 — oro kjacca.

TemaTn4yeckoe IVIAHMPOBAHKE ¢ YKA3aHUEM KOJHYECTBA YaCOB, OTBOJAMMbIX HA
OCBOCHHE KAXKI0H TeMbI

IlepBoHayaibHbIe XUMUYECKHE OHATHS. BBenenue (5 yacos)

[Ipenmer xumuu. Tena u BemectBa. [Ipoctele U croxHbIe BemecTBa. OCHOBHBIE
METOJbl TO3HAaHWS: HAOIIONEeHHe, Uu3MepeHue, -HKcrnepuMeHT. Dusnyeckue u
XUMHUYECKUE SBICHUS. YCIOBUS U NPU3HAKU MIPOTEKAHUS XUMHUYECKUX PEAKIIUAMN.
Atom. Monekyna. XUMHUYECKUU DJIEMEHT. 3HAKM XUMHUUYECKHUX DJIEMEHTOB.
Xumunueckue (opmynsl. Muaekcel u koddduiuentsl. OTHOCUTENbHAS aTOMHas U
MOJIEKYJISIpHAst Maccel. MaccoBast 10JIs1 XUMUYECKOTO 3JIEMEHTA B COCUHEHNH.

[Ipaktuueckas padora Nel «IIpuemMsl oOpaiieHus ¢ 1a00paTopHBIM 000PYIOBAHUEM))

PacuetHble 3amaun.BeiunciieHME MaccOBOW [OJAM XUMHYECKOTO 3JEMEHTa 110
dbopMmysie CcoelUHEHHs. YCTAaHOBJIIGHME TMpocTeuield (OopMysbl BelIecTBa 110
MacCCOBBIM JIOJISIM XUMHUUYECKUX AIIEMEHTOB.

JlemoHCcTpanuu.

1. Mogenu (mapoctepkHeBbie n CTtroapra—bpurieda) pa3auyHbIX MPOCTBHIX H
CJIO’KHBIX BEIIECTB.

2 .KoJutekuus CTEKISTHHOW XUMUYECKOM TTOCYIbI.

IIpeaMeTHbIE pe3yabTATHI 00Y4YeHUs
Yyammics 10JKEH ymems.

e HCIIOJIb30BATh MPU XaPAKTEPHUCTUKE BEILIECTB MOHATHUS: «aTOM», «MOJIEKYJIay,
«XUMHYECKHUM AJIEMEHT), «XUMUUYECKHUI 3HAK, UJIM CUMBOJD», «BEIIECTBOY,
«IIPOCTOE BEIIIECTBOY, «CI0KHOE BEIIECTBOY, «CBOMCTBA BEILIECTBY, «XUMHUYE-
CKHE SIBIICHUSI», «(DU3NYECKUE SBJICHUSY, KOIPPUIIUEHTBD, «KMHAEKCH», «OT-
HOCHUTEJIbHAsI aTOMHAsl Macca, «OTHOCUTENIbHAsI MOJIEKYJIsSipHAs Macca, «Mac-
COBas J0JISI DJIEMEHTaY,;

e 3HATh: NIPEAMETHI U3YUCHUSI €CTECTBEHHOHAYYHBIX JTUCIMUIUINH, B TOM YHUCIIC
xuMuu; xumudeckue cumBodbl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na,
O, P, S, Si, Zn, ux Ha3BaHUs U MPOU3HOIIICHHE; KJIAaCCU(PUIIUPOBATH BEIICCTBA
10 COCTaBY Ha MPOCTBIEC U CIIOKHBIE; pa3nuyaTh: TeJa U BEIIECTBA; XUMUYE-
CKHI 3JIEMEHT U MPOCTOE BEIIECTBO;

e OIKCHIBATH: (DOPMBI CYIIECTBOBAHUS XUMHUYECKUX JIEMEHTOB (CBOOO HBIC
aTOMBI, TIPOCTHIE BEIIECTBA, CIIOKHBIC BEIIECTBA); Tabmmunyto hopmy [lepuo-
JTUYECKON CHCTEMBI XUMHYECKHUX 3JIEMEHTOB; ITOJI0KCHHE dJIEMEHTA B TaOJIUIIE
J1. 1. MenaeneeBa, UCTIOJb3YsI HOHATUS «IIEPUO», «TPYIINAY, «TJIaBHAS MOJ-



rpynmay, «moboYHast IOArPYyIITay; CBOMCTBA BEIIECTB (TBEPABIX, KUJIKUX, Ta-
3000pa3HbIX);

OOBSACHSTH CYITHOCTh XUMUYECKHX SIBIICHUHN (C TOYKH 3pEHUSI ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI) U UX MPUHIUIIMATBHOE OTINYUE OT PU3HUECKUX SIB-
JICHU;

XapaKTepHU30BaTh: OCHOBHBIE METObl U3YUEHUSI €CTECTBEHHBIX JTUCHIUILIIUH
(nabmroieHue, HSKCIIEPUMEHT, MOJIETTUPOBAHKE); BEIIECTBO M0 €r0 XMMHUYECKOM
dbopMyIe cormacHo MIaHy: Ka4YeCTBEHHBIM COCTaB, TUI BEIIeCTBa (TIPOCTOE
WJIU CJI0’KHOE), KOJIMYECTBEHHBIN COCTaB, OTHOCUTENIbHASI MOJIEKYJIsIpHAs Mac-
ca, COOTHOIIIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJIM 3JIEMEHTOB B
BEIIECTBE (IJIsI CIIOKHBIX BEIIECTB); POJIb XUMHUH (TIOJIOKUTEIBHYIO U OTpHUIIA-
TEJIbHYI0) B )KM3HH YEJIOBEKa, apryMEHTHUPOBATh CBOE OTHOIIIEHHUE K 3TOM MpPo-
oneme;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO J10-
JIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUSAX;

IPOBOJUTH HAOJIIOICHHS CBOMCTB BEIIECTB U SIBICHUH, IPOUCXOISAIIUX C Be-
IECTBAMU;

coOJII0/1aTh MTpaBuiIa TEXHUKHU 0€30MMaCHOCTH TIPU NMPOBEACHUN HAOIIOICHU U
71a60PATOPHBIX OMBITOB.

MeTanpeaMeTHbIe pe3yJbTaTbl 00y4eHUs
VYyammiics T0IKEH ymems:

OTIpEIEATh IPOOIEMBI, T. €. YCTAaHABIMBATHL HECOOTBETCTBUE MEXKTY JKelae-
MBIM U ICUCTBUTEIIHHBIM;

COCTABJISITH CJIOKHBIN TIJIaH TEKCTA;

BIIJICTh TAKUM BHJIOM H3JIOKCHHS TEKCTa, KaK ITOBECTBOBAHHE; TIO]T PYKOBO-
JICTBOM YUYHUTES TIPOBOAUTH HETIOCPEACTBEHHOE HAOIIOICHNE;

10JT PyKOBOJICTBOM yUUTENsE 0OOPMIISITH OTUET, BKIIFOUAIOIINI OMMCaHNEe Ha-
OJItO/ICHMSI, €TO PE3YyIbTATOB, BHIBOJIOB;

UCIOJIb30BATh TAKOM BUJ MBICIIEHHOTO (M1€aJIbHOTO) MOJICTTUPOBAHMS, KaK
3HAKOBOE MO/JICITUPOBaHNE (HA TPUMEPE 3HAKOB XUMUYECKUX DJIEMEHTOB, XH-
MUYECKUX HOPMYI);

UCIIOJI30BATh TAaKOW BUJ] MAaTEPUAIBHOTO (TIPEIMETHOTO) MOICTTUPOBAHMS, KaK
dusnueckoe MoeMpoBaHue (Ha MpUuMepe MOICIMPOBAHUSI aTOMOB U MOJIe-
KyJ1);

MOJTy9aTh XUMHUCCKYIO HH(POPMAIIHIO U3 PA3TUIHBIX HCTOYHUKOB; ONIPEICIISATh
O0OBEKT M acIeKT aHaJIM3a M CHHTE3a; OMPEEIATh KOMITOHEHTHI 00BEKTa B CO-
OTBETCTBHUU C aCIIEKTOM aHAJIN3a U CHHTE3A;

OCYIIIECTBJIATh KaYeCTBEHHOE U KOJIMYECTBEHHOE ONTMCAaHUE KOMITIOHCHTOB
00BEKTA;

OTIpEIENATh OTHOIICHHS O0OBEKTA C APYTUMHU O0OBEKTAMHU; OMIPEACIISATH CYIIECT-
BEHHBIE IPU3HAKHA OOBEKTA.

Crpoenue aroma. Ilepuoguueckuii 3aKOH 1 epUOAUYECKAsi CHCTEMA

xumudeckuxyieMeHToB /.. MenaesieeBa.CTpoeHne BelecTB. XuMu4eckasi



cBs13b.(124acos)

Crpoenue aroma: sapo, 3HEpreTHdeckuid ypoBeHb. CocTaB siapa aroma:
IIPOTOHBI, HEUTPOHBL. V30TOIIEI.

[Tepuognueckuni 3axkon .M. Menneneea. [lepuoguueckas cucreMa XMMHUYECKHUX
anemenToB J.U. MenpaeneeBa. ®u3nyeckuii CMbICI aTOMHOTO (ITOPSIKOBOTO) HOMEpPA
XUMHYECKOTO 3JIEMEHTa, HOMEpa TPYIIbl W MEpUoa NEPUOAUYECKOM CHUCTEMBI.
OnekTpoHbl. CTpPOEHHE DSJEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3JIEMEHTOB
MaJbIX epuoaoB. [IoHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

CrpoeHue 3HEPreTUYECKUX YpOBHEN aTOMOB NEPBbIX 20 XUMHUECKHUX 3JIEMEHTOB
nepuoguueckoi cucremel .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
aTOMOB XHMHMYECKMX DJJIEMEHTOB M HX COCAUHECHHM Ha OCHOBE IIOJIOKECHHS B
nepuoguueckor cucreme JI.M. MeHngeneeBa W CTpoeHUsT aromMa. 3HA4YECHHE
Ilepnonnueckoro 3akona /[.11. Menneneesna.

DNEKTPOOTPULIATENBHOCTE aTOMOB XMMHYECKUX JJIEMEHTOB. KoBaneHTHas
XUMHAYECKasl CBA3b: HEMOJSApHAs W NoJsApHas. lloHsATHE O BOOOPOAHOMN CBA3U U €€
BJIMSHUM Ha ()U3MYECKHUE CBOMCTBA BEIIECTB Ha mpumMepe Boabl. MOHHasg CBA3b.
Mertamiueckasi CBs3b. THIIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAasl, MOJICKYJIsIpHas,
MOHHAs, METaJJIM4ecKas). 3aBUCUMOCTh (PU3NYECKHUX CBOMCTB BELIECTB OT THIIA
KPUCTAJUIMYECKOU PELLIETKHU.

JleMoHCTpauuu.

3.Mozenu aToMOB XUMHUYECKUX 3JIEMEHTOB.

4.Ilepuoguueckass cucrteMa xumuueckux odneMmeHToB J[. WM. Mengeneesa
(pa3nuuHbie GOPMBI).

5.03HaKOMJIEHME C KOJUIEKIIMEH BEMIECTB C Pa3HbIM THUIIOM KPHCTAJUIMYECKOU
pemieTku. M3roroBnenrie Moaenel KpUCTalIMY€CKUX PEIIETOK.

KontponbHas padota Nol «ATOMBI XUMHUUECKUX IJIEMEHTOBY.

IIpeameTHble pe3yJbTATHI 00y4EeHUSA

Yuammiics 10IKEH ymems.

HCTOJIb30BaTh MPU XAPAKTEPUCTUKE ATOMOB MOHSATHS: KIIPOTOH», KHEUTPOHY, «DJICK-
TPOH», «XUMHUUYECKHI JIEMEHT», «KMaCCOBOE UHUCIIO», «U30TOI», «IJIEKTPOHHBIN
CJI0I», «OHEPTETUUYECKUU YPOBEHBY, «AJIEMEHTBI-METAJIIIbI», «3JIEMEHTHI-
HEMETAJIJIBI; TIPU XapaKTEPUCTUKE BEIIECTB MOHITUS «MOHHAS CBS3bY», KMOHBI»,
«KOBaJICHTHAs HETIOJIAPHAs CBS3bY», «KOBAJICHTHAS MOJSPHAS CBS3bY, «IJIEKTPOOTPHU-
IAaTEeILHOCTDY, «BAJICHTHOCTDY, «METAJNIMUSCKAs CBI3hY;

OTHUCBIBATH COCTAB M CTPOCHUE AaTOMOB 2JIEMEHTOB C MOPSAKOBBIMU HOMepamu 1—20
B Ilepnoanueckoi cucreMe xuMudeckux 3inemeHToB . 1. Menneneesa;

COCTaBJIATh CXEMbI PacCIpeIeIICHUs DJICKTPOHOB T10 AJIEKTPOHHBIM CJIOSIM B AJICK-
TPOHHOI 000JI0UKE aTOMOB; CXE€MbI 00pa30BaHHUsI Pa3HBIX TUIIOB XUMHUYECKON CBSI3H
(MOHHOM, KOBAJIECHTHOM, METAJTTHYECKOMN );

O0OBSICHSITh 3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHYECKUX AJIEMEHTOB (3apsiioB
sIep aTOMOB, YUCJIA JICKTPOHOB HA BHEIIIHEM 3JIEKTPOHHOM CJIO€, YUCJIO 3aI0JIHsIe-



MBIX JIEKTPOHHBIX CJIOEB, PAANYC aTOMa, SJIEKTPOOTPUIATEILHOCTh, METAJUTHYECKHE
Y HEMETANIMYECKUE CBOMCTBA) B MEPUOIAX U Tpynnax (riaBHbIX noarpymnmnax) [le-
PUOANYECKON CUCTEMBI XUMHUECKUX AneMeHTOB []. 1. MeHaeneeBa ¢ TOYKH 3peHUs
TEOPUU CTPOCHUS aTOMA;

CpPaBHMBATh CBOMCTBA AaTOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOASIINXCS B OJTHOM
NepUoJie WK rIaBHOU noarpyte [leproandeckoi CuCTeMbl XUMAYECKUX 3JIEMEH-
toB JI. I. Menneneena (3apsA0B siiep aTOMOB, YUCIIA 3JIEKTPOHOB HAa BHEIIIHEM JJIEK-
TPOHHOM CJIO€, YUCIIO 3aMOJHAEMBIX AJEKTPOHHBIX CIIOEB, PAANYC aTOMa, dJIEKTPOOT-
pHULIATEIIBHOCTh, METAJUNIMYECKUE U HEMETAINTINYECKUE CBOMCTRA);

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX AJIEMEHTOB IO UX MoJ0keHuto B [lepuoanye-
CKOl cuctemMe xumuueckux 3rmemeHToB Jl. 1. MenaeneeBa (XuMU4YeCKuil 3HaK, MO-
PAIKOBBIM HOMED, EPUO/], TPYIIA, MOATPYIIA, OTHOCUTEIbHAS aTOMHAs Macca,
CTpPOCHHME aToMa — 3apsij SApa, YUCIO IPOTOHOB U HEUTPOHOB B siApPE, OOIIEE YUCIIO
AJIEKTPOHOB, PACTIPEICIICHUE SJICKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM); ONPEIETSATh TUIT
XUMHUYECKOU CBSI3U 10 (HhOpMyJie BEIIECTBA; MPUBOJAUTH MPUMEPHI BEIIECTB C Pa3HbI-
MU TUIIAMU XUMUYECKOU CBSI3H;

XapaKTepHU30BaTh MEXaHNU3MbI 00pa30BaHUs KOBAJICHTHON CBS3U (OOMEHHBIH), HOH-
HOM CBSI3U, METAJJINYECKON CBSI3H;

YCTaHABIIMBATh IPUYUHHO-CJIEACTBEHHBIE CBSI3U: COCTAB BEIIECTBA — TUI XUMUYE-
CKOM CBSI3H;

COCTaBJIATh POPMYJIbI OMHAPHBIX COCAMHEHUMN 1O BAJICHTHOCTH;

HaXOJUTh BAJICHTHOCTb 3JIEMEHTOB MO PopMysie OMHAPHOTO COCAUHEHUS.
MeTanpeaMeTHbIe Pe3yJbTAThI 00yUeHHUs

Yyammiics T0KEH ymemal.

(dhopMyIHpoBaTh TUMOTE3Y MO PELICHUIO TPOOJIEM; COCTABIIATH IIJIaH BBIOTHEHUS
y4eOHOM 3a71a4uu, peiieHus mpooieM TBOPUECKOTO U TOMCKOBOTO XapaKTepa, BhIMOJI-
HEHHSI IPOEKTA COBMECTHO C YUUTEIEM;

COCTaBJIISATh TE3UCHI TEKCTA;

BJIAJIETh TAKUM BUJOM U3JI0KEHUS TEKCTA, KAK OMUCAHUE; UCII0JIb30BAaTh TAKOW BU/T
MBICJIEHHOTO (KM€aJIbHOT0) MOJIEIMPOBAHUs, KaK 3HAKOBOE MOJIETMPOBaHUE (HA
MIpUMEPE COCTABIICHUS CXEM 00pa30BaHUS XUMUYECKON CBA3H);

HCIIOJIb30BaTh TAKOW BUJ MAaTE€PUATIBLHOTO (TPEAMETHOI0) MOJEIMPOBAHUS, KaK
aHaJIOrOBOE MOJIEJITUPOBAHUE;

HCIIOJB30BaTh TAKOW BUJ] MAaTEPUATILHOIO (ITPEAMETHOI0) MOJICTUPOBAHNS, KaK
(uznyeckoe MoJieTMpoBaHue (Ha MpUMepe Mojiesiel CTPOSHUSI aTOMOB);

OTpeeaTh OOBEKThl CPABHEHUS U ACTIEKT CPABHEHUSI 0OBHEKTOB; BHITIOJHSThH HEMOJI-
HO€ OJTHOJIMHEMHOE CPAaBHEHHUE;

BBITIOJTHSATH HETIOJIHOE KOMIUIEKCHOE CPAaBHEHHE; BBITIOIHSATH MTOJTHOE OTHOJIMHEHHOE
CpaBHEHHE.

IIpocTnbie BemecTBa (5 yacos)
IIpocThie BemiecTBa - wMeTamibl. IIpocThie BemiecTBa — HEMETaUIbl. 3aKOH

MMOCTOSIHCTBA COCTaBa BemiecTBa. MomsipHas macca. MosipHbIii 00beM ra3oB.3aKkoH
Agoraapo. Mosb— euHMIa KOIMYECTBa BellecTBa. MojissipHas Macca.



PacuetHbie 3aJadu 110 TCMC «BpruncieHus 1mo XuMu4eCKUuM YPaBHCHHAM KOJIHNYCCTBA,
O6’beMa, MaCChbI BCUICCTBA 110 KOJIMYCCTBY, O6’I>€My, MacCCC PCarcHTOB HUJIN IIPOJYKTOB
pPCaKIUum.

KOHTpOJIBHaH pa60Ta Ne2 mo Tteme «HepBOHaLIaJILHI)IEE XUMHUYCCKHUC IIOHATHAI.
HpOCTLIe BCHICCTBA».

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Yyanmiics T0mKEH ymems.

HCIIOJI30BaTh MPU XapaKTEPUCTUKE BEILIECTB MOHATHUSA: «METAJUIbI, «IIJIACTUY-
HOCTBY, «TETUIONPOBOJHOCTEY, «3JIEKTPOIPOBOAHOCTDY, KHEMETAILIBIY, «aJJI0TPO-
MUS», «AJUTOTPOITHBIC BUON3MEHCHHUS, I MOTU(DUKAITANY;

OTMCHIBATH MOJI0KEHUE AIEMEHTOB-METAIUIOB U 3JIEMEHTOB- HEMETaIoOB B [lepuo-
JAYECKOU CUCTEME XUMUYECKUX 31eMeHToB /. . Menaeneena;
KJIACCU(HUIIMPOBATH MPOCTHIE BEIIECTBA HA METAJIBI 1 HEMETAILIBI, SJIEMEHTHI;
ONPENEIIATh NPUHAIIEKHOCTh HEOPTAHUYECKUX BELIECTB K OJJTHOMY M3 U3YYEHHBIX
KJIACCOB — METAJLJIbI 1 HEMETAJLIBL,

JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJIEHUS MPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJ-
JIBI;

XapaKTepHU30BaTh 00UIME (PU3HMUECKUE CBOMCTBA METAIUIOB; YCTAHABIMBATH IPUUMH-
HO-CJIEJICTBEHHBIE CBSA3M MEXKY CTPOCHUEM aTOMa U XUMHYECKOW CBSI3bIO B MPOCTHIX
BEILIECTBAX — METAJUIAX U HEMETaJIax;

O00BSACHATH MHOIOOOPA31e MPOCTHIX BEIIECTB TAKMUM (PAKTOPOM, KaK aJNIOTPOIHS;
ONKCHIBATH CBOMCTBA BEIIECTB (HA MPUMEPaX MPOCTHIX BEUIECTB —- METAJIOB U
HEMETAJIJIOB);

coOJI0/1aTh MIpaBuiIa TEXHUKHU 0€30MMaCHOCTH TIPH MPOBEJCHUN HAOIIOACHHN 1 1a00-
PaTOPHBIX ONBITOB;

HCIIOJIb30BaTh MPU PEIICHUU PACUETHBIX 3aa4 MOHITHUS: «KOJIUYECTBO BEILIECTBAY,
«MOJIbY, «ITOCTOSTHHAsI ABOTaJIpO», «MOJISIPHAS Maccay, «MOJIIPHBIN 00BEM Ta30BY,
«HOPMAJIbHBIE YCIOBUS;

MIPOBOAUTH PACUEThI C UCIOJIb30BAHUEM MOHSITUIN: «KOJIUYECTBO BEIIECTBA», «MO-
JSIpHAsi Maccay, «MOJISIPHBIN 00BEM Ta30B», KITOCTOSTHHAST ABOTaIpO».
MeranpeaMeTHbie pe3yJbTaThl 00y4eHUs!

VYyammiics T0mKEH ymems:

COCTABJISITh KOHCIIEKT TEKCTA;

CaMOCTOSTENIbHO MCIOJb30BaTh HEMOCPEACTBEHHOE HAOIIIOIEHHUE; CAMOCTOSI TEHHO
0(OpMIISITH OTUET, BKIIIOUAIOIINI ONMCaHue HAOMIOAEHUS, €r0 pe3yJbTaTOB, BHIBO-
J0B;

BBITIOJIHSATH IMOJTHOE KOMIUIEKCHOE CPAaBHEHUE; BBITIOJIHITH CPABHEHHUE 10 AaHAJIOTUU.

CoeanHeHnsi XUMHMYECKHX 3j1eMeHTOB (OCHOBHbIE KJIACCHI HEOPraHUYeCKHX
coenquHeHui.(13 yacoB)

Banentnocts. Crenenp okucienusa. CocraBienue (GopmMyn COEIUHEHUN TIO



CTENeHH OKuciaeHus.CpaBHEHHE CTENEHN OKUCIICHHUS U BaJIECHTHOCTH.

Oxcuapl. Homenknarypa. @uzndeckre CBOMCTBA OKCHUJIOB.

OcHoBanusi. Homenknarypa. ®usuveckue cBoictBa ocHoBaHuil. [lonsaTue 00
WHJMKATOpaxX U Ka4€CTBEHHBIX PEAKLIMIX.

Kucnorel. Homenknarypa. ®usndeckue CBOHCTBA KHUCIOT. MHIUKATOPBI.
N3meHeHne OKpacKku HHANKATOPOB B PA3JIMYHBIX CPEIAX.

Comu. Howmenkiarypa. ®dusnyeckue cBoiicTBa colieil. PacTBopuMocCTh cosneil B
BOJIE.
Uucteie BemecTBa U cMecu. [Ipumepsl )KUAKUX, TBEPAbIX U ra3000pa3HbIX CMECEH.
CBoiicTBa 4yuCThIX BenlecTB M cMmecedl. Mx coctaB. MaccoBasi U oObemMHas J0JIH
KOMIIOHEHTa CMECH.

JlemoHCTpanuu.

6 OOpa3iibl OKCHIOB, KHCIIOT, OCHOBAaHU U COJICH.

7.KUCIOTHO-LIEIOUYHbIE WHIUKATOPbl, WU3MEHEHHE HX OKPACKA B Pa3IMYHBIX
cpenax.

8. YHUBepcanabHbI UHAMKATOP U U3MEHEHHUE €r0 OKPACKU B Pa3IUYHBIX Cpelax.
[ITxana pH.

Pacuetnbie 3amaun mo Teme: BbIunciieHHEe MaccOBOM JOJIM XHUMHUYECKOTO
aJieMeHTa 1o (HhopMmysie COeTMHEHUS

[Ipaktruueckas paboraNe2. «OuuncTKa 3arpsA3HEHHON MOBAPEHHOM COMNY.
KonTponbhas pabora Ne 3 «OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX COCTUHECHUIN.

IIpeameTHbIe pe3yJbTATHI 00yYeHUSA

Yyammiics T0mKeH ymems.

HCIIOJIB30BaTh MPU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «CTENEHb OKUCIICHUS», «Ba-
JIEHTHOCTBY, «OKCHUJIbI», «KOCHOBAHHUS, KIIEI0UN», «KAYECTBEHHAs pPEaKIUsD), «1UH-
TTUKATOPY, «KUCIIOTBIY, «KUCIOPOACOICPIKAIINUE KHUCIOTHDY, «OECKUCIOPOIHBIE KU-
CIOTBI», KKUCIIOTHAsI CPEAay, «IIEI0UHAs CPEeIay, «HEUTpaIbHas Cpeaay, «IIKaia
pH», «conny», «aMopdHBIE BEMIECTBAY, «KPUCTALTUYECKUE BEIIECTBAY», «KPUCTAILITHU-
YyecKas PeIIeTKa», «KMOHHAs KPUCTAININYECKAs PEMIETKA», «aTOMHAsA KpUCTAJLIAYe-
CKasl PEIIETKa», «MOJIEKYJIIPHAS KPUCTAIUIMYECKAS PEIIETKA», «METAIUINYECKasl KpH-
CTAJUIMYECKasl PEIIETKA», «CMECHY;

KJIaCCU(UIIMPOBATH CIIOKHBIE HEOPTAHUYECKHUE BEIIECTBA 110 COCTABY HA OKCHUJIBI,
OCHOBaHUs, KUCJIOTHI U COJIM; OCHOBAHMS, KUCJIOTBI M COJIM MO pPACTBOPUMOCTH B BO-
11€; KUCJIOTHI IO OCHOBHOCTH M COJIEPKAHUIO KHCIIOPOJA;

ONpEeneIIATh NPUHAIJICKHOCTh HEOPTaHUYECKUX BEUIECTB K OJTHOMY M3 U3YYEHHBIX
KJIACCOB (OKCHUJIbI, IETy4YHE BOAOPOAHBIE COCTMHEHUS, OCHOBAHUSL, KUCIOTbI, COJIH)
o ¢opmyrie;

OMMUCHIBATh CBOMCTBA OTAEIbHBIX MPEICTABUTENEH OKCHUIOB (HA TPUMEPE BO/IbI,
YIJIEKUCIIOTO Ta3a, HETallleHOM U3BECTH ), JIETYUYUX BOJIOPOJIHBIX COCTMHEHUH (Ha
MpuMepe XJIOPOBOAOPOAa U aMMHAKa), OCHOBAHUM (Ha MpUMepe TUAPOKCUIOB Ha-



TpUS, KaJaus U KaJdblus), KUCIOT (Ha IPUMEPE CEPHOM KUCIIOTHI) U COJeN (Ha mpume-
pe XJIopu HaTpusl, KapOoHaTa Kaybius, ocdara Kambius);

ONpeNeNsATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBJISITH (POPMYJIbI OKCHUJIOB, OCHOBAHUM, KUCIIOT U COJIEH MO MINIEHTHOCTSIM U
CTEIEHSIM OKUCIICHUS DJIIEMEHTOB, a TAK)KE 3aps/iaM HOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUMN U COJICH;

COCTAaBJISITh HA3BAHMSI OKCHJIOB, OCHOBaHMM, KUCJIOT U COJIEH; CpaBHUBATh BAJICHT-
HOCTb U CTENIEHb OKUCIICHHSI; OKCHIbl, OCHOBAHHMSIA, KUCJIOTHI U COJIM I10 COCTaBY;
MCIOJIb30BaTh TAOJIUITYy PACTBOPUMOCTH JIJISl OTIPEACTICHUS pac- MIOPUMOCTH Be-
IIECTB;

YCTaHABJIMBATh FEHETUYECKYIO CBSA3b MEXKAY OKCUJIOM U TMIPOKCUIOM U HA000POT;
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XMMUYECKOU CBSI3bIO U
TUTOM KPUCTAJUTMYECKON PEIIETKA XUMUUECKUX COCTMHEHUN;

XapaKTepU30BaTh aTOMHbIE, MOJIEKYJISIPHbIE, HOHHBIE METAJUNINYECKUE KPUCTAILINYE-
CKHE PEIIETKHU; CPEy pacTBOPaA C MOMOIIBIO 1IKajsl pH;

MIPUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU KPUCTAITIMYECKOU PELIETKH;
MIPOBOJIUTH HAOJIIOACHUS 32 CBOMCTBAMHU BEIIECTB U SIBJCHUSIMU, TPOUCXOJISIIUMU C
BEILIECTBAMU,;

coOJI0/1aTh MIpaBuila TEXHUKHU 0€30MMaCHOCTH MIPH MPOBEJCHUU HAOIIOACHHM U OTbI-
TOB;

HCCJIEI0BATh CPEY PACTBOPA C MOMOIIBIO MHANKATOPOB; SKCIEPUMEHTAIIBHO Pa3JIiu-
YaTh KUCJOTHI U IIEJI0YH, I0JIb3YSICh HHAUKATOPAMU;

MCIIOJIb30BAaTh IIPU PELHICHUHU PACUETHBIX 33/1a4 MOHATHUS «MaccoBas A0JIs AJIEMEHTA B
BEILIECTBE», «MACCOBAsI 10JIs1 PACTBOPEHHOI0 BEUIECTBAY», «00BEMHAsI 101 ra3000-
Pa3HOIO BEILIECTBAY;

MIPOBOJIUTH PACUETHI C UCIOJIB30BAHUEM MOHATHIA «MaccoBas J0JIs AJIeMEHTa B Belle-
CTBE», «MACCOBasi A0JsI pACTBOPEHHOT'O BEILIECTBAY», «00BEMHAsI 10JIs Fa3000pa3HOro
BEILIECTBAY.

MeranpeaMeTHbIe Pe3yIbTaThl 00yUeHUS

Yyammiics T0mKeH ymems.

COCTaBJISITh HA OCHOBE TEKCTa TaOJHIIBI, B TOM uuncie ¢ npuMenuem cpeacts UKT;
M0J1 PYKOBOJCTBOM YUHUTEJS TPOBOAUTH OMIOCPEIOBAHHOE HAOIOICHNUE;

MOJ/1 PyKOBOJICTBOM YUHTEIS 0OPMIIATh OTUET, BKIIFOYAIOIUIN OTMMMCAHKE SKCIIEPH-
MEHTa, €r0 Pe3yJIbTaTOB, BEIBOJIOB;

OCYILIECTBIISITh MHIYKTUBHOE 000011IeHNE (0T €AMHUYHOTO JOCTOBEPHOTO K 00IIeMY
BEPOSITHOCTHOMY), T. €. ONPEACIIATh OOIINE CYIIECTBEHHbIE MPU3HAKYU ABYX U O0Jee
00BEKTOB U (PUKCUPOBATH UX B (POPME MOHITHUS WU CYKICHHUS;

OCYUIECTBJIATH AEAYKTUBHOE 00001IeHUE (MTOABEAECHUE €AUHUY- , HOTO JIOCTOBEPHOIO
o] o011ee JOCTOBEPHOE), T. €. aKTYaJIM3UPOBATh MOHATHE WIH CYXKIEHUE, U OTO-
KJIECTBIISITH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIE MTPU3HAKU OJTHOTO UK OoJiee
00BEKTOB; OMPEACIIATh ACTIEKT KJIacCU(PUKAINK; OCYIIECTBISITh KJIaCCU(DUKAITIIO;
3HATh M UCTIOJIH30BATh Pa3IUYHbIC (DOPMBI IPEACTABICHUS KIacCU(DUKAITIH.

N3menenusi, npoucxoasinue ¢ Bemiecrsamu (14uacos)



Ou3nyecKkne W XHUMHUYECKHE SBICHUSA. YCIOBHUS HWIPU3HAKHUIIPOTCKAHUS

xuMuueckuxpeakiuii. TermnoBoi 3hPekT XUMUUESCKUX PEaKIUii.

3aKoH COXpaHEHHUs MacChl BellecTB. XuMHUUeckue ypaBHeHUs. KoapuimeHTs.
CocraBneHre ypaBHEHH XUMUYECKUX PEAKIIAMN.
[ToHATHE O CKOPOCTH XUMUYECKON peakuu. PaKkTopsl, BIUSIOIINE HA CKOPOCTh
xumuyeckont peakuuu. [louarue o karanuzarope. Knaccudukanms XuMuaeckux
peaKkuuii 1o pa3JIuyHbIM IPU3HAKAM: YHCITY U COCTABY UCXOIHBIX U MOJIYYEHHBIX
BEIIECTB; U3MEHEHUIO CTEIIEHEW OKUCIICHUSI aTOMOB XMMUYECKUX JIEMEHTOB;
MONJIONIECHHIO WJIM BBIAEICHUIO SHEprun. Peakunu paznoxenus. Peakuun
coenuHenusd. Peakuuu 3amenienus. Peakiyu oOmeHa.

JlemoHCTpanuu.
9.Peaxiuu, MIUTIOCTPUPYIONINE OCHOBHBIE TIPU3HAKK XapaKTEPHBIX PEaKITHH.
10. lopenue mMaruusi.

[Ipaktuueckas pabora Ne3 mo teme: «lIpu3Haku npoTeKaHuss XUMUYECKUX PEAKIIUI.
KontponbHas padota No4 o teme: « XUMUYECKHUE PEAKITUNY.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yuammiics T0IKEH ymems.

HCIIOJIL30BaTh MPU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «IUCTHILISALIM, «II€PErOH-
Ka», «KKpUCTAILTU3AIUA», «BhIIIAPUBAHKUEY, «OUITBTPOBAHKEY, «BO3TOHKA, WU CYO-
JUMAIUS», «OTCTauBaHUEY, KIIEHTPUPYTUPOBAHUEY, «XUMUUYECKAsT PEAKITU», «XH-
MHUYECKOE YPABHEHUEY», «PEAKIIUU COSTUHECHUSY, «PEAKIINU PA3T0KEHUN», «PEaKIUn
00OMEHa», «PEaKIMK 3aMEUICHUN», «PEaKLUU HEUTpAIU3aUN», «IK- FOTEPMUYECKHE
peaKkuum», «3HI0TEPMUUYECKUE PEAKIINNY, «PEAKIIUN TOPEHUSD, «KATAIU3aTOPbI»,
«pepMEHTBI», «0OPATUMBIE PEAKITUNY, KHEOOPATUMBIE PEAKITINY, «KaTATUTUIECKUE
peaKun», HEKaTATUTUYECKUE PEAKIIUNY, «PSII AKTUBHOCTH METAJIIOBY, «THAPOIIU3Y;
yCTaHaBJIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3U MEXKY (PHU3NUECKUMH CBOMCTBAMU
BELIECTB U CIIOCOOOM pa3ziesieHus: cMecei;

OOBSACHSTH 3aKOH COXPAHEHUSI MACChI BEIIECTB C TOYKU 3PEHUSI ATOMHO-
MOJIEKYJISIPHOTO YUYECHUS;

COCTAaBJISITh YPABHEHHSI XUMUUECKUX PEAKIIMI Ha OCHOBE 3aKOHA COXPAHEHUS MaCChl
BEILIECTB;

OMMUCBIBATH PEAKIIUHU C TIOMOIILI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U
SI3bIKa XUMUH;

KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUU 110 YUCTY U COCTaBY UCXOHBIX BEIIECTB U
MPOAYKTOB PEaKIIMK; TEIJIOBOMY 3P (DEKTY; HAMIPABICHUIO TPOTEKAHUS PEAKIIHH;
Y4aCTHUIO KaTaau3aTopa;

MCIIOJIH30BATh TAOJIUITY pPACTBOPUMOCTH JIJISI OTIPEICTICHUSI BOBMOXHOCTH MPOTEKAHUS
peakimii 0OMeHa; MIEKTPOXUMHUIECKUHN Psi/i HAMIPSHKEHUN (AKTUBHOCTH) METAJIIOB
JUIS1 OTIPENIeNICHHS] BOBMOKHOCTH MPOTEKAHUS PEAKIIMI MEXK/ly METaJulaMU U BOJHBI-
MH pacTBOPaMH KHUCJIOT U COJIEH;



HaOIIOAAaTh M OMMCHIBATH TPU3HAKHN M YCIOBUS TCUCHHS] XUMHUECKUX PEaKIIHA,
JIeNaTh BHIBOJIbI HA OCHOBAHUY aHaJIKM3a HAOJIIOICHH 3a SKCIIEPUMEHTOM,;
IPOBOJUTH PACUETHI [0 XUMUYECKUM YPABHEHHUSIM Ha HAXO0XKJICHUE KOJIUYECTBA,
Macchl WM 00beMa MPOJIyKTa PEakluy M0 KOJIMYECTBY, MAacCe WM 00bEMY UCXOJIHO-
r0 BEUIECTBA; C UCIIOJIb30BAHUEM MOHATHUS «IOJISH», KOTJ]a UCXOJIHOE BEIIECTBO AAHO
B BHUJIE pacTBOPA C 3aJaHHON MacCOBOM JIOJIEN paCTBOPEHHOT'O BEILIECTBA UJIU COJIEP-
KUT ONPEACIICHHYIO JOJIIO IPUMECEH.

MeTanpeaMeTHblie pe3yJbTATHI 00yUeHUs

Yyanmiics T0MKEH ymems.

COCTaBJIAATh HA OCHOBE TEKCTA CXEMBI, B TOM 4yucie ¢ npuMenenueM cpenacts UKT;
CaMOCTOSATENbHO O(POPMIISTh OTYET, BKIFOUAIOIINNA OTMCAHUE IKCIIEPUMEHTA, €TI0
pE3yNbTaTOB, BHIBOJIOB;

MCIIOJI30BaTh TAKOM BUJ MBICIIEHHOTO (MI€aJIbHOI0) MOJIETUPOBAHMS, KAK 3HAKOBOE
MOJIeIUpOBaHUE (Ha MpUMEpEe YPAaBHEHUM XUMUYECKUX PEaKIUi);

pasznuyaTh 00BEM U COJIEpIKaHKE MOHATUN; pa3ndyaTh pOJAOBOE U BUJIOBOE MOHATHS;
OCYLIECTBJIATH POJOBUAOBOE ONPEIEIECHUE TIOHITHIA.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiics T0IKeH ymems:

oOparmiarbcs ¢ 1abopaTOpHBIM 000PYIOBAHUEM U HArpeBaTelIbHBIMU IPHUOOpaMu B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30MaCHOCTH;

BBITIOJIHATH MPOCTEUIITINE MPUEMbI Pa0O0THI ¢ 1a00OPATOPHBIM 000PYIOBAHUEM: J1A00-
PaTOPHBIM IITATUBOM; CIIMPTOBKOIA;

HaOJI0/1aTh 32 CBOMCTBAMU BEIIECTB U SBJICHUSMHU, POUCXOISIIUMU C BEIIECTBAMU;
ONMKCHIBATH XUMUYECKHUM 3KCIIEPUMEHT C MOMOILBbIO €CTECTBEHHOTO (PYCCKOIO WU
POJHOTO) SI3bIKA U SI3bIKA XUMUHU;

JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEACHHOTO 3KCIEPUMEHTA;

TOTOBUTH PACTBOPBI C ONPEICIICHHON MAaCCOBOM J0JIEM PACTBOPEHHOI'O BEIIECTBA;
MIPUTOTOBUTH PACTBOP M PACCUUTATh MAaCCOBYIO JIOJIO pACTBOPEHHOTO B HEM BELIECT-
BA.

Boaa. PactBopbl. Peakuuy MOHHOT0 00MeHA M OKHUCJIUTEIBLHO-
BOCCTAHOBHTEIbHBbIE peakun(19 yacos)

Bona B npupoae. KpyroBopot Boabl B nipupone. Ou3zndeckue U XUMUYECKUE
cBoMcCTBa BOHBI. PacTBOpbl. PacTBOpHUMOCTH BelIECTB B Boje. KoHIEHTpanus
pacTBOpOB. MaccoBas 101151 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

[Tonsitue 00 SMEKTPOIUTUYECKON AUCCOLNMAIMH. DJNEKTPOIUTHI U HEIJICKTPOIHTHI.
MexaHn3M OHCCOUMALMN AIEKTPOJIUTOB C PA3JIMYHBIM XAPAKTEPOM CBSI3U. HOHBL.
Karnonsl u aHuoHbl. CTeneHb ANEKTPOJUTHUECKOW nauccouuranuu. CuiibHBIE H
cia0Oble PIIEKTPOIIUTHI

OCHOBHBIC TIOJIOKEHUSI TEOPUM IJIEKTPOIUTUUECKOM auccouuanuu. Peakuun
MOHHOTO OOMeHa. YCIIOBHS MPOTEKAHUS PeaKIiii HOHHOTO OOMeEHa.

DIIEKTPONIMTUYECKAS] AUCCOLUAIUSA KUCIIOT, IEJI0UEHN U COJEH.

Knaccuduxarusa. IloaydeHne M TpUMEHEHHE KHCJIOT. XHUMHYECKHE CBOMCTBA
KUCIOT. Jluccouuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU IJIEKTPOJIUTUYECKOU



JIMCCOLIMAIIAH.
Knaccudpuxanusa. IlonyueHne ocHoBaHUN. XHUMHYECKHE CBOMCTBa OCHOBaHMWIA.
Peakuus nHeuTpamuzanuu./lucconuanus OCHOBAHUM U UX CBOWCTBA B CBETE TEOPHUH
ANEKTPOIUTUUECKON JUCCOLIUALINM.

Conu, uX DJJIEKTPOJIUTHUYECKAs JUCCOLMAIdsl M CBOWCTBA B CBETE TEOPUHU
ANeKTpouTHUeCKor auccormanuu. Kiaccudukamnusa. IlomydeHue u mpuMeHEHHE
coJyieri. XMMHUYECKHE CBOMCTBA COJICH.

Knaccudukanus. Xumudeckue cBoHCTBa OKcHIOB. [lomyueHue u mnpuMeHeHHE
OKCHJIOB.

['eneTnueckue psapl MeTauia W HeEMeTauia. l[eHeTudeckas CBSA3b MEXIY

KJIACCAMU HEOPTraHUYECKUX BEILECTB.
Crenenp oxkucienus. OrnpeneineHue CTENEHU OKUCICHHS aTOMOB XHUMHYECKHX
ANIEMEHTOB B coenuHeHusix.  Okuciautenb.  BoccranoButens.  CylIHOCTH
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUu. [TpobGrema 0e301macHoro
WCIIOJIb30BaHUS BEIIECTB M XUMHYECKHX PEAKIUMKA B IIOBCEJHEBHOM KU3HMU.
TOKCHYHBIE, TOpPIOYME W B3pPBIBOONACHBIE BENIECTBA. bbITOBas XUMHYECKAsS
TPaMOTHOCTS.

JlemoHCcTpanuu.
11. Peakuuu, XapakTepHbI€ Uil paCTBOPOB KHUCIIOT.
12. Peakuuu, XapakTepHbI€ 111 PACTBOPOB IIEJIOUEH.
13. Peakuuu, XapakTepHbI€ JIJIs1 pACTBOPOB COJIEH.

JlaGopaTopHBIE OTBITHI.

1.B3aumopeiicTBre pacTBOPOB XJIOpUJIa HATPUS U HUTpaTa cepedpa.
2. TlonyyeHue HEpaCTBOPHMMOIO THIPOKCUJIA U B3aUMOJICUCTBUE €r0 C KUCJIOTaMH.
3.B3anmojeiicTBuE KUCIOT C OCHOBAHUSIMH.

4. B3auMOJEHCTBUEKHUCIIOT C OKCHIAaMH METAJIJIOB.
5.B3auMopericTBue KHMCIOT ¢ METaJJIaMH.

6.B3anmojieiicTBUE KUCIOT C COJISIMH.

7.B3auMojielicTBUE 1IEI0UYEH C KUCIOTaMU.

8.B3anmMmopeicTBre 11e104ei C COJISIMH.

9.B3anmojielicTBHE COJICH C COJISIMM.

10.B3anmoneicTBiue pacTBOPOB COJIEN C METAJIAMM.

IIpaktuueckass padora Ne 4 «IIpurotoBieHue pacTBOpa caxapa W pacdeT €ero
MacCCOBOM JIOJIUB PaCTBOPAX».

[TpakTuueckas padora Ne 5 «YcinoBusi HEOOPAaTUMOTO MIPOTEKAHUS PEAKIIUA HOHHOTO
oOMeHay.

[Ipaktuueckast pabora Neb6«Perrenne sKCriepuMEHTaTbHBIX 33129,

Pacuernbie 3aJa4H4 110 TEMC «Macconas A0JIs1 paCTBOPCHHOI'O BEIUICCTBA B PACTBOPCH.

KontponpHasi padora Ne5 mo teme « PactBopenue. Peaknmum noHHOTO OOMEHA.
OKUCIUTENBHO- BOCCTAHOBUTEIBHBIE PEAKUN.



Hrorosast koHTpoiabHas padota Neb 3a Kypc 8 kiacca.

IIpeaMeTHBIE pe3yabTATHI 00Y4eHUS

Ydamuiics 10JKEH ymems.

MCII0JIb30BaTh MPY XapaKTEPUCTUKE MPEBPAILICHUN BEIIECTB MTOHU IIISI: «PAacTBOP»,
«QJICKTPOJIUTUUECKAS JUCCOLUMALUS, «IJEKTPOJIUTHD), «HEIICKTPOIUTHD, «CTCTICHb
JUCCOIHAIINI, «CHIIBHBIC DIEKTPOIUTHD», «CIA0BIC AICKTPOIUTHDY, KKATHOHBDY,
«aHHOHBDY, «KUCIOTH», «KOCHOBAHUS», «COJIN», KMOHHBIC PEAKIINI, «HEecoeo0pa-
3YIOIIHAE OKCHIIBI», «COIC00Pa3yIOMNe OKCUIBI, «OCHOBHBIE OKCHUIBD», «KHCIOTHBIC
OKCHUBD», CPETHUE COJIN», KKUCIIBIE COJIN», «OCHOBHBIE COJIN», KT€HETUYECKUN
A, KOKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY, KOKHUCIUTENDY, «BOCCTAHOBHU-
TEJbY», «OKUCIICHUE), KBOCCTAHOBJICHUE;

OTIMCBHIBATh PACTBOPEHHE KaK (HM3UKO-XUMUUECKUH MPOIIECC; WITIOCTPUPOBATH
MIpUMEPAMU OCHOBHBIE TOJIOKEHUS TeOprH ieK- [IlomTrueckon aucconuanuu; re-
HETUYECKYIO B3aMMOCBSI3b MEXK]1y HEIlIECTBaMU (IPOCTOE BEIIECTBO — OKCHUJT —
TUAPOKCUJT — COJIb);

XapaKTepru30BaTh OOIIME XMMUIECKHE CBOMCTBA KUCIOTHBIX I OCHOBHBIX OKCHIOB,
KHUCJIOT, OCHOBAaHUM U COJIEU C MO3ULIUK TEOPUU IICKTPOIUTHUECCKON AUCCOIUALINY;
CYIIHOCTB 3JICKTPOJIUTUUECKON AUCCOIMAIIMU BEIIECTB C KOBAJICHTHOW MOJISIPHOU U
MOHHOW XMMUYECKOM CBS3BIO; CYITHOCTh OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAK-
LM,

MIPUBOAUTH MPUMEPHI PEAKIUH, TOATBEPKAAIOIINX XUMUYECKAE CBOMCTBA KUCITIOT-
HBIX Y1 OCHOBHBIX OKCHJIOB, KACIIOT, OCHOBaHUM H COJIEH; CYIIECTBOBAHUE B3aNMO-
CBSI3U MEX]ly OCHOBHBIMH KJIaCCAMHU HEOPraHUYECKUX BEUIECTB,;

KJIacCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUU 110 «U3MEHEHUIO CTENIEHEeW OKUCICHUS
AJIEMEHTOB, 00PA3YIOIINX PEarupyIOIINe BEIISCTBAY,

COCTaBJISITh YPABHEHUSI JIEKTPOJIMTUYECKON JTUCCOMAIIMN KUCIIO T, OCHOBAaHUH U
COJICH; MOJICKYJIIPHBIE, TTOJIHBIE U COKPAILICHHBIC HOHHBIC YPABHEHHUS PEAKIIUK C yUa-
CTHEM 3JICKTPOJINTOB; YPABHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAM, UC-
MOJIB3YSl METO/T DJICKTPOHHOTO OajaHca; ypaBHEHUS PEaKIuii, COOTBETCTBYIOIIUX I10-
CJICIOBATEILHOCTH («IICTIOYKE» ) MPEeBpaIllCHUH HEOPTAaHMYECKUX BEIIECTB Pa3iny-
HBIX KJIACCOB;

ONPEAETATH OKUCIUTENb U BOCCTAHOBUTENL, OKMCIIEHUE U BOC- C TAHOBJICHUE B
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSX;

YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XUMHUYECKHUE
CBOMCTBA BEIIECTBA;

HaOJII0/1aTh U OMUCHIBATh PEAKIIMU MEXY SJEKTPOJUTAMHU C TIOMOIIBIO €CTECTBEHHO-
ro (pyCCKOIro WA POJHOTO) sI3bIKa U SI3bIKA XUMUHU;

MPOBOJUTH ONBITHI, MOJATBEPKAAIONNE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB.

MeTanpeaMeTHblIe pe3yJbTATHI 00yUeHUs

Yyammiics T0mKeEH ymems:

JeN1aTh TOMETKH, BBIMMUCKH, IIATUPOBAHUE TEKCTA,;

COCTaBJISATh JIOKJIAJ;



COCTaBIISITh HA OCHOBE TEKCTa rpaduku, B TOM yKciie ¢ npumenenuem cpeacts U KT;
BJIaJICTh TAKUM BHJIOM U3JI0KEHHUS TEKCTA, KaK PaCCyKIEHHUE; UCIIOJIb30BaTh TAKON
BUJ] MBICJICHHOTO (MJ€aJIbHOT0) MOJIEJIMPOBAHUS, KAK 3HAKOBOE MOJEIMPOBAHUE (HA
IpUMEpPE YPABHEHUH pEaKIUI JUCCOLNUALNNA, MOHHBIX YPABHEHUM PEaKIUi, ITOIype-
aK- U OKMCIICHUS-BOCCTAHOBIICHUS);

pa3ianyaTh KOMIIOHEHTHI JOKa3aTeNbCTBA (TE3UC, ApIYMEHTHI U (POPMY TOKA3ATENbCT-
Ba);

OCYILIECTBIIATH NIPSIMOE MHIYKTUBHOE JOKA3aTEIbCTBO.

IIpeaMeTHbIE pe3yabTaThl 00y4eHHs

Yyammiics T0IKEH ymems.

oOparmarbcs ¢ 1abopaTOpHBIM 000PYI0BAaHUEM U HArpeBaTEILHBIMU IPHOOpaMH B
COOTBETCTBHH C MPABWJIAMU TEXHUKN OE30MaCHOCTH;

BBITIOJIHSATH NMPOCTEHIINE MPUEMBI 00paIlleHUs ¢ Jab0paTOPHBIM 000PYAOBAHUEM:
71a60paTOPHBIM IITATUBOM, CIIUPTOBKOM;

Ha0JII0aTh 32 CBOMCTBAMU BEILIECTB U SBJICHUSIMH, POUCXOSIIMME C BEIICCTBAMU;
OMKCHIBATH XUMUYECKHUM SKCTIEPUMEHT C MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U A3bIKA XUMHH,

JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA.



9 KJIACC

(2 4 B HEenemto, Bcero 68 u)

O0mas xapakTepucTHKa XUMHYECKHX JIEMEHTOB M XUMHYECKHUX PeaKIuil.
IHepunonnuecknii 3axon u [lepuoanueckasi cucreMa XUuMHUYECKUX 3J1eMeHTOB /1.
N. Menaeseena (11 4)

Ilepnogmueckuit 3axkoH u I[lepnogumueckas cucrema xumuyeckux syemeHToB 1. U.
MenpneneeBa. XapakTEpUCTUKA AJIEMEHTa MO €ro MoJokeHuto B llepumonnueckon
cucreme J[. 1. MenneneeBa. XuMnuueckasi OpraHu3anus >KMBOM U HEKUBOU MTPUPOJIBI.
XHUMHUYECKHE CBOMCTBA OKCHUJOB, KHCJIOT, OCHOBAaHMM M cojiel. Peakuuyu HMOHHOTO
oOMeHa. AM@oTepHble OKCUABI M TUAPOKCHABI. YYacTHE MPOCTHIX BELIECTB B
OKHCJIUTEIIBHO — BOCCTAHOBUTEIIBHBIX PEAKLIHAX.

CKOpOCTh XUMHUYECKUX PEAKIMHM, (aKTOPhI, BIUAIOIINE HA CKOPOCTh XUMHUYECKUX
peakuuuii. Karanuzaropsl. XuMu4yeckoe paBHOBecHe, €ro cMmelleHue. O0paTtumbie U
HeoOpaTuMble peakuuu. PerieHwe 3a7ad Ha BBIYHMCICHUS 10 XUMHYECKOMY
YPAaBHEHHIO.

JleMoHCTpanuu.

1.Paznuunbie opmbl Tabui [lepuoanueckoi CUCTEMBI.

2.Mopnenn aromoB 35eMenToB [—III mepronos.

3.3aBUCUMOCTh CKOPOCTH XHMMHYECKOW pEaKUUMh OT MPUPOABI PEarupyrommx
BEILIECTB.

4.3aBHCUMOCTh CKOPOCTH XMUMHUYECKOM pEaKIMH OT KOHIIEHTPAaLWW pPearupyronmx
BEILIECTB.

5. 3aBUCHMOCTb CKOPOCTH XMMHYECKOM pEaKUUU OT IUIOLIAJA CONPUKOCHOBEHUS
pPEArupyronux BEIIECTB («KUTISIITUN CITON ).

6.3aBUCHUMOCTb CKOPOCTH XMMHMYECKOW PEAKUMU OT TEMIEPATYPbl PEArupyrOIIMX
BEILIECTB.

7. 'OMOT€HHBIN ¥ TETEPOTEHHBIA KaTAJIU3bI.

8.depMeHTaTUBHBIN KaTanu3. MiHruOuposaHnue.

JlaGopaTopHBIE OTBITHI.

1.ITonydenue rupokcuaa MHKA U UCCIECAOBAHUE €r0 CBOMCTB.

2.MoaenupoBaHKe MOCTPOSHUS MEPUOIUUECKON TaOIUIIBI.

3.3amMernieHue xene3oM Menu B pactBope cynibdara meau (I1).

4.3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT NPUPObI pEarupyrouIuX BEIIeCTB
Ha MpHUMEPE B3aUMOJEHUCTBUSL PA3MUYHBIX KHUCIOT C PA3JIMYHBIMU METaUIaMHU.



5.3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIHUH OT KOHLIEHTPALUU PEarupyroliux
BEILIECTB HAa NPHUMEPE B3aAUMOJACHCTBUS LIMHKA C COJSHOM KHCIIOTOM PpPa3Iu4YHOU
KOHLICHTPALINH.

6. 3aBUCMMOCTb CKOPOCTH XHMHYECKOM PEaKIMU OT IUIOLIAINd CONPUKOCHOBEHUS
pearupyronmx BeIecTB.

7.MoienupoBaHUE «KUIISLIETO CIIOS.

8.3aBUCUMOCTh CKOPOCTHM XHMHYECKOM PEAKIHH OT TEMIIEpaTypbl pearnpyromnx
BEIIECTB Ha mpuMepe B3aumojeictBusi okcupa meau (II) ¢ pactBopom cepHoit
KHCJIOTBI ITPU PA3THYHBIX TEMIIEpaTypax.

9. Pa3noxeHue nepokcuaa BOAOPOa € MOMOIIBIO JUOKCUIA MapraHia U KaTalasbl.
10.06HapykeHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

11.MlarubupoBanue B3auMOACHCTBHS COJITHOM KUCIOTHI C IIMHKOM YPOTPOITUHOM.

KOHTpOJIBHa}I pa60Ta Nel mo Teme «HOBTOpCHI/IG OCHOBHBIX BOIIPOCOB KypCa XMMHHU
8-Tro Kjacca BBCIACHUC B KYpPC 9-ro kmnacca. CKOpOCTI; XUMHUYCCKHUX peaKuHﬁ,
XUMHNYCCKOC PAaBHOBCCHUC).

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiics T0mKeH ymems:

HCIIOJIb30BaTh MPU XapaKTEPUCTHUKE MPEBPAILLICHUN BEIIECTB MOHATHUS: «XUMUYECKast
peaKIus», «PEeAKIUU COSTUHECHUSY, «PEAKIIUU

Pa3JIOKEHUS», «PEAKIIMU OOMEHA, «PEAKIIMU 3aMEIICHUs», «PEaKIUU HEUTpair3a-
LAWY, <«IK30TEPMHUUECKUE PEAKIIUNY», «IHIOTEPMUUYECKUE PEAKIINIY, «OOpaTUMbIC
peaKkIumy», «KHEOOpaTUMBbIE PEAKIIUN», KOKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEaK-
U, KTOMOTEHHBIE PEAKIINN, KT€TEPOTCHHbIC PEAKIIUN», KKATATUTUUECKUE PeaK-
LAWY, «HEKATATUTUYECKUE PEAKIIUN», «TETUIOBOM d(PPEKT XUMUIECKON PEaKIun,
«CKOPOCTh XUMUYECKOU PEAKIIUN», «KATATU3ATOP»;

XapaKTepU30BaTh XUMHUUECKUE DJIEMEHTHI 1—3-T0 MepruoI0B IO

UX M0JI0kKeHUIO B [lepuonuueckon cucteMe xumuuyeckux sneMeHToB . . Menne-
JieeBa: XMMUYECKHI 3HAK, TOPSIKOBBIN HOMED, NEPHUO/I, TPYIIIA, MOArPYIINA, OTHO-
CUTEIIbHAsI aTOMHAsl Macca, CTpPOCHHUE aToMa (3apsiy Sapa, YACIO IPOTOHOB U HEHl-
TPOHOB B sI/Ipe, OOIIEe YUCIIO STEKTPOHOB, PACIpeIeSIEHNE MIEKTPOHOB TIO dJIEK-
TPOHHBIM CJIOSIM, IPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHWE U TUI BHICIIETO OKCHJIA U
TUAPOKCHUIA, JIETYYEro BOJIOPOJHOTO COCTUHEHUS (1151 HEMETAJIOB));
XapaKTeprU30BaTh OOIIME XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCUAOB U THAPOKCH-
J0B;

MIPUBOJIUTH MPUMEPHI PEAKIIN, OATBEPKIAOIIUX XUMUYECKHUE CBOMCTBA aMmboTep-
HBIX OKCHJIOB U TUAPOKCHUJIOB,;

JlaBaTh XapaKTEPUCTUKY XUMHUUECKUX PEAKIIMM MO YHUCITY U COCTaBY UCXOJIHBIX Be-
IIECTB ¥ NMPOYKTOB PEAKITNH; TETUIOBOMY 3(PdEKTy; HAIIPaBICHUIO TPOTEKAHUS pe-
aKIMU; U3MEHEHHIO CTEIICHE OKUCIIEHUS 3JIEMEHTOB; arperaTHOMY COCTOSTHUIO U C-
XOJIHBIX BEILIECTB; yUYaCTHIO KaTalu3aTropa;

OOBSCHSTH U IPUBOJAUTH MIPUMEPHI BIHSHUS HEKOTOPHIX (PaKTOpoB (TIpUpoaa pearu-
PYIOLIMX BEIIECTB, KOHIEHTPALUS BEUIECTB, JABIICHHE, TEMIIEpaTypa, KaTaau3aTop,



MTOBEPXHOCTh COIMPHUKOCHOBEHMSI pEarupyrolInX BEIECTB) HA CKOPOCTh XUMUYECKUX
peakiuu;

HaOJI0JaTh U ONMCHIBATh YPABHEHUS PEAKIIMI MEX Y BEIIECTBAMU C TOMOIIbIO
€CTECTBEHHOT'O (PyCCKOTO UJIM POJIHOTO) SI3bIKa U S3bIKA XUMUM;

IPOBOJIUTH OMBITHI, IOATBEPKIAOLINE XUMUUECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB
U TUAPOKCUIOB; 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMH OT pa3In4HbIX (pax-
TOPOB (MpUpPOa pearupyonx BEIIECTB, KOHIIEHTPALUs BEIIECTB, AaBJICHUE, TEM-
nepaTypa, KaTajau3aTrop, IOBEPXHOCTh COPUKOCHOBEHHS pEarupyroIUX BEIIECTB).
MeTanpeaMeTHble pe3yJibTaThl 00y4eHUst

Yyanmiics T0mKEH ymems.

OTIPEICTIATH 1IeJIb YUeOHOU ACSITENFHOCTU C TIOMOIIBIO YUUTENSI U CAMOCTOSTEIBHO,
HCKaTh CPEJCTBA €€ OCYLIECTBIEHUS, padoTas Mo IJIaHy, CBEPATh CBOU JEHCTBHUSA C
LEJIbIO ¥ TIPU HEOOXOAUMOCTH UCIIPABIISTH OIIUOKY C TIOMOIIBIO YUUTENS U CaMO-
CTOSITEJIBHO; COCTABJISITh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIEJIU C BBIJCJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA U Mpe-
CTaBJICHUEM UX B IIPOCTPAHCTBEHHO-TPapUUECKON MIIH 3HAKOBO-CUMBOJINYECKOM
(opme;

OTIpEeEIATh BUABI KJIaCCU(PHUKALUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYLIECTBJIATH NPSAMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

Metaaabi(20 4)

[lonoxkeHHe METaIoB B MEPUOJUYECKOM CUCTEME XUMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CTpoe€HHE UX aTOMOB, KPUCTAJUIMYECKUX PEMIETOK. MeTaisl B
npupojie U oOmue crnocodbl ux mnoiaydeHus. OOmue (¢uU3MUECKUe CBOMCTBA
MeTauioB.  OOIIMEXMMUYECKUECBOMCTBA METAIOB: pEaKIMu C HeMeTajulaMH,
KHCJIOTAMH, COJISIMU. ODJIEKTPOXMMHMUYECKHM DS HANpsKeHW MetaiuioB. Kopposuns
MetauioB. CruraBsl. Illenounele MeTaiibsl U ux coeauHeHus. lllenoyHo3emenbHbIE
METaJUTbl U WX COEAUWHEHUS. AMOMHHUI. AMMOTEPHOCTh OKCHAA M THAPOKCHUAA
amomuHus. JKenme3o. CoeanHeHUs Kene3a U UX CBOWMCTBA: OKCUJBI, THAPOKCUIBI U
comu >xeneza (II m III).Xumudeckoe 3arps3HEHHE OKPYXKAIOIMIEH Cpenbl M €ro
MIOCJIE/ICTBHSL.

JleMoHCTpauuu.

9B3anMoielicTBHE METAIIOB C HEMETAJUIAMH.
10006pa3iis! criaBoB.

11006pa3np! WETOYHBIX U MIEIOYHO3EMEIBHBIX METAILIOB.
12B3aumoieiicTBrE HATPUSI, IUTUS U KAJIbIIUSI C BOJIOH.
13B3aumojieiicTBHE HATPUSI U MarHus C KUCJIOPOJIOM.
14TTonyuenue ruapokcuaos xenesza (1) u (11).

JlaGopaTopHBIC OIBITHI.

12. B3aumoeiicTBUE pacTBOPOB KHUCJIOT U COJIEH C METaJlJIaMH.
13. O3HakomIIeHHE C PyJlaMHU JKEJe3a.

14. OxpamBaHue MIAMEHU COJISIMU HIEJIOYHBIX METAJIOB.

15. B3aumoeiicTBrE KabIus ¢ BOJOM.



16. [Tonydyenune ruIpoKCcHIa KaablKs U UCCIIEIOBAHUE €I0 CBOMCTB.

17. Ilony4yeHune ruipoOKCcHIa aJlOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
18. B3anmoeiicTBue )Kene3a ¢ COJITHON KUCIOTOM.

19. [Monyuenune ruapokcuaos xenesa (I1) u (II1) u u3yuenue ux cBOMCTB.

[Ipaktuueckas paboraNel «PemieHue skcriepuMeHTaIbHBIX 33/1a4 Ha Paclo3HaBaHKE
U TIOJTy4YE€HHUE COCAMHEHUN METAIIOBY.

Kontponbnas padota Ne 2 o Teme «MeTtauib»

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Yyanmiics T0mKEH ymems.

WCMOJI30BaTh MPU XAPAKTEPUCTUKE METAILUIOB U UX COCAUHECHUM MOHSITUA: «METAJI-
JIbD», «Psifi aKTUBHOCTU METAIIJIOBY, IIEJIOYHBIE METAILIBD, IIEJI0YHO3EMETbHBIE
METAJIJIbD», UCTIOJIB30BaTh UX MIPU XAPAKTEPUCTUKE METAJUIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKHUX AJIIEMEHTOB-METAIIOB (ILEI0OYHBIX METAJUIOB,
MarHusi, Kajablus, aJIOMUHUS, XKeje3a) Mo UX nojoxkenuto B [lepuoauyeckoit cucre-
M€ XUMHUYECKUX AnemMeHTOB []. 1. MeHeneeBa (XUMHUECKUN 3HAK, MMOPSIKOBBIN HO-
Mep, IEpUoJ, rpymnmna, NoArpyInna, OTHOCUTENIbHAsE aTOMHAsl Macca, CTPOCHUE aToMa
(3apsiA siapa, YMCIIO MPOTOHOB U HEUTPOHOB B si/Ipe, OOIIEE YUCIIO IJIEKTPOHOB, pac-
npeeeHue AIEKTPOHOB O JIEKTPOHHBIM CJIOSIM ), POCTOE BEIIECTBO, (popMya,
Ha3BaHME U TUI BBICIIETO OKCHAA U TUJIPOKCUIA);

Ha3bIBAaTh COCJMHEHUS METAJUIOB U COCTABISATh UX (DOPMYIIBI 10 HA3BAHUIO;
XapaKTepru30BaTh CTPOEHUE, 00IINE PU3NUECKHUE U XUMUUECKHUE CBOMCTBA MTPOCTHIX
BEIIECTB-METAIIIOB;

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (WJIM MPEJICKa3bIBaTh CBOMCTBA) XUMUYECKUX
AJIIEMEHTOB-METAIIJIOB (Panuyc, METAJUIMUYECKHE CBOMCTBA DJIEMEHTOB, OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIE CBOMCTBA DJIEMEHTOB) M 00Pa3yeMbIX UMU COCIMHEHUN (KH-
CJIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCUJIOB U TUAPOKCUIOB, OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIE CBOMCTBA) OT MoJoKeHus B [lepuoandeckoil cucreme XuMude-
ckux anemeHToB [l. 1. Menneneena;

OMKCHIBATH OOIINE XUMUYECKHE CBOMCTBA METAJIJIOB C IIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO WU POJHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTAaBJISITh MOJICKYJISIPHBIE YPABHEHHUS PEAKIIUN, XaPAKTEPU3YIOIINX XUMUYECKUE
CBOMCTBA METAJUIOB U UX COCIMHEHUH, ”* TAK)KE DJIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHHUS; YPABHEHUS JIEKTPOJIUTUYECKON TUCCOIUALINU; MOJIE-
KYJISIpHBIE, TIOJIHBIE M COKPAILICHHBIE NOHHBIC YPABHEHUS PEAKIIUN C YYaCTHUEM DJICK-
TPOJIUTOB;

YCTaHABJIUBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXK]ly CTPOCHHEM aToMa, XMMHUYe-
CKOM CBSI3bI0, TUIIOM KPHUCTAJUIMYECKON PEIET- KM METAJUIOB U UX COEAUHEHUN, UX
oO0muMu HU3NIECKUMU U XUMUYECKUMU CBONCTBAMH,

ONMUCHIBATh XUMHUYECKHE CBOMCTBA LIEJIOUYHBIX U IIEJIOYHO3EMENIbHBIX METAIIJIOB, a
TaKXe aTIOMUHUS U KeJe3a U X COEMHEHHI C MOMOILBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) S3bIKA U SI3bIKA XUMHUM;



BBITIOJHSATh, HAOIIOIATh U OMUCHIBATh XUMHUUECKHM SKCIIEPUMEHT IO PAaCIO3HABAHHUIO
BKHEUIINX KATUOHOB METAJJIOB, THAPOKCH/I- HOHOB;

AKCIEPUMEHTAIIBHO UCCIIEI0BATh CBOMCTBA METAJUIOB U UX COEAMHEHU, pElIaTh
AKCIEPUMEHTAIIbHBIE 3a1a4M M0 TeMe «MeTauibly;

OMKCHIBATH XUMHUUYECKHUI SKCIIEPUMEHT C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UITU
POJIHOTO) SI3bIKA U A3bIKA XUMUH,

IPOBOJUTH PACUETHI 0 XUMUYECKUM (HOpMyJIaM U YPaBHEHUSIM PEaKIUi, IpoTe-
KAIOIIMX C y4aCTUEM METAJUIOB U UX COECIUHEHUN.

MeTanpeaMeTHble pe3yJIbTaThl 00y4YeHUs!

Yyammiics 10IKEH ymems.

paboTaTh M0 COCTAaBICHHOMY IIJIaHy, UCTIOIB3Ys HAPSAIY C OCHOBHBIMU U JOTIOJTHHU-
TEJbHBIE CPEACTBA (CIPABOYHYIO JIUTEPATYPY, CI0KHBIE TPUOOPHIL, cpeacTBa UKT);
C IOMOIIBIO YUUTENSI OTOUPATH JJIs PEUICHUS YYEOHBIX 3a7a4 HEOOXOAUMBIE CJIOBa-
U, SHUUKIIONEINH, CIIPABOYHUKH, AIIEKTPOHHBIE JUCKH;

COTOCTAaBIIATh U OTOMPaATh HH(DOPMAIUIO, TTOIYUCHHYIO U3 PA3IMYHBIX HCTOYHUKOB
(croBapu, SHIMKIONEINN, CIPABOYHUKH, SJICKTPOHHbBIE JUCKHU, CETh THTEpHET);
MPEACTABIATh HHPOPMAIIUIO B BUJIE TAOJIHUII, CXEM, OIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumenennem cpeacts UKT;

0(OPMIISITH CBOU MBICIIM B YCTHOM U MUCHbMEHHOU PEYH C YUETOM CBOMX YUCOHBIX U
KU3HEHHBIX PEUEBBIX CUTYyallMid, B TOM yucie ¢ npuMenenueM cpeacts UKT;
COCTABJISITh PELIEH3UIO HA TEKCT; OCYIIECTBIATh JOKA3aTeIbCTBO OT MPOTUBHOTO.
IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Yuammiicsa 10KEH ymems.

oOpaiatbesi ¢ J1abopaTOpHBIM 000PYIOBAHUEM M HarpeBaTEIbLHBIMU MPUOOpaMU B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30I1aCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMH METAJJIOB U UX COCIMHEHUMN U SBIICHUSAMM, IPOUCXOMS-
IIMMH C HUMU;

ONKCBIBATh XUMHUYECKHI SKCIIEPUMEHT C IIOMOIIBIO ECTECTBEH- . HOIO (PYCCKOro WA
POJIHOTO) SI3bIKA U A3bIKA XUMHUH,

JieJaTh BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.

Hemertasuibl (27 yacoB)

[TonoxeHneHeMEeTaVIOBBIIEPUOANYECKON CUCTEME XHMHUYECKUX SJIEMEHTOB
.M. MenpeneeBa. OOmue cBoiictBa HemeTawioB.Ilonyyenue HemeTaioB.
[TonyueHne XUMHUYECKUX COCTUMHEHU HEMETAJIJIOB.

lasniorensl: ¢Quznyeckue M xumudeckue cBorcTBa. CoeIMHEHUS TaJOTCHOB:
XJIOPOBOAOPOJ, XJOPOBOAOpOAHAas Kuciora u ee conu. Cepa: Qusnyeckue u
XuMH4Yeckre cBoicTBa. COETMHEHUS CEephl: CEPOBOOPO, CYIbPUIBI, OKCUIBI CEPHI.
CepHasi, cepHUCTast U CEPOBOJIOPOJHAS KUCIOTHI U MX COJM. A30T: pusznueckue u
xuMuueckue cBoiictBa. AMmuak. Conr ammonusi. OKcuabl a30Ta. A30THast KUCJIOTA U
ee comu. Docdop: duzmueckne u xumudeckue cpoiictBa. Coemunenus docdopa:
okcun pochopa (V), opropochopHas KHCIOTA U €€ CONH. YIIEpoa: PU3NIECKUE U
XUMUYECKHE CBOMCTBA.AJJIOTPOMHS yriieposa: anMas, rpadut, KapOuH, (ysuiepeHsbl.
Coenunenust yriepoaa: okcuasl ymiepona (II) u (IV), yronbHasi kucinora u ee
conu.)KecTkocTh BOABI M CMOCOOBI €€ ycTpaHeHHs. KpemMHuil u ero coenuHeHHs.



CunnkaTHasi IPOMBIILIIEHHOCTD.

[lepBoHauanbHbIE CBENECHHUSI O CTPOCHHM OPTraHUYECKUX BEIECTB. YIIIEBOAOPObI:
METaH, 3TaH, TWIeH. VICTOUHUKHU YTJIEBOAOPOOB: MPUPOAHBINA ra3, HEQTh, yroib.
Kucnopozacoaepskaime coeAMHEHUS: COUPTHI (METaHOJ, ATaHOJ, IUIEPHUH),
KapOOHOBBIE KUCJIOTHI (YKCyCHasi KUCIIOTa, aMMHOYKCYCHAsl KHCIIOTa, CTEapUHOBAs U
OJIEMHOBAsI KUCIIOTHI). Bruoiornueckn BaxKHbIEC BEIIECTBA: KUPHI, [IIIOK03a, OCJIKH.

JleMoHCTpanuu.

1500pa3iipl IPUPOAHBIX COETUHEHUH XJ0pa, cephl, hocdopa, yriaepoaa, KpeMHUsI.
16006pa31er BayKHEHTITNX JJIT HAPOTHOTO XO03AUCTBA CyIb(aToB, HUTPATOB, KapOOHA-
TOB, Qochartos.

1700pa3upl ranoreHoB — MPOCTHIX BEIIECTB.

18B3auMoeiicTBIE TaJOTEHOB C HATPUEM, C AJTFOMUHHUEM.

19B3aumMopeiicTBHE cepbl C METAJUIAMHU, BOJIOPOJAOM U KHUCIOPOIOM.
20B3anMoieiicTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.
2111ornonieHne yriieM pacTBOPEHHBIX BEIIECTB WIIM ra30B.

22BoccTaHOBJIEHHE MEU U3 €€ OKCUa YIJIEM.

2300pa3Iipl CTeKIa, KepaMHUKH, IIeMEHTAa.

24006pa31bl MPUPOIHBIX U CUHTETUYECKUX BEIIECT

25Mopneny MOJIEKYJ aJTKaHOB

26Monemn  Monekyn dTwieHa. [lomydenme oStmiena. [opeHme  ATHIICHA.
Bsaumogeiictue stmiiena ¢ p-pom KMnO,

27006pa3ubl ciupToB. KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CITUPTHI.
28B3anmoneiicTBre ykcycHou kuciotel ¢ Me, MeO, MeOH u comnbio (kapOoHaTOM)

JlaGopaTopHBIE OTBITHI.

20. KauecTBeHHast peakiisi Ha TaJOTE€HU I-UOHBI.

21" openue cepbl Ha BO3yXe U B KHCIOPOJIE.

22 CgoiicTBa pa30aBJICHHON CEPHON KUCIIOTHI.

23. 3yueHne CBONCTB aMMHaKa.

24. Pactio3HaBaHHE COJICH aMMOHHSI.

25. CBoticTBa pa30aBIeHHON a30THOM KUCIIOTHI.

26. B3anmoielicTBre KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEJIBIO.
27. T'openne pocdopa Ha BO3ayXE U B KHCIOPO/IE.

28. Pacnio3naBanme gocdaTos.

29. I'openue yrist B KUCIOPO/IE.

30. [Tony4yeHune yrojibHON KUCIOTHI U U3yYEHHE €€ CBOMCTB.
31. [Tepexon kapOOHATOB B THAPOKAPOOHATHI.

32. PaznoxxeHue rugpokapOoHaTa HaTpus.

33. IlonyyeHune KpeMHEBOM KUCIOTHI U U3yUYEHHUE €€ CBOWCTB

[Ipaktuueckass pabora Ne2 «PemieHue »dKCIEpUMEHTAIBHBIX 3aJad 10 TEMe
«Hewmeramnel IV — VII rpynm u ux coenMnHEHUIN»

[Ipaktuueckass pabora Ne3 PemieHwe SKCIEpPUMEHTAIBHBIX 3a7ad [0 TEMe
«IToarpynmna kuciaopoa».



[Ipaktnueckass pabota Ned. Ilomyuenue, coOupaHMe U pacro3HaBaHHE Ta30B.
[Tonyyenne ammHaka U U3y4eHHE €ro CBONCTB

[Ipaktuyeckass pabora Ne5 Ilomydyenue, cobupaHue ¥ paclo3HaBaHHE
ra3oB.[lonyuenune CO, u uzydenue ero cBoiicts. PacrioznaBanue kapOOHaTOB.

KontponpHas padota Ne 3 o teme «Hemeramib

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Y4yamuiics T0JKEH ymems.

UCIIOJIb30BaTh MIPU XAPAKTEPUCTUKE METAIUIOB U UX COCIMHEHUN MOHATHUS: «KHEME-
TaJUIbD), «TAJIOTEHBD, «AJUIOTPONHBIE BUTOU3MEHEHUS, <OKECTKOCTh BOJIBI», «BpE-
MEHHas ’KECTKOCTh BOJbI», KIIOCTOSIHHAS KECTKOCTh BOJIBI», «00IIasi 5)KECTKOCTh BO-
IIbI»;

JaBaTh XapaKTEPUCTUKY XUMUYECKHUX AJIEMEHTOB-HEMETAIJIOB (BOJI0OpOa, rajore-
HOB, KHCJIOpOJa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUS) 1O UX MOJIOKEHUIO B
ITepuoauueckoii cucteme xumuueckux snemeHToB JI. M. MenzaeneeBa (XuMuueckui
3HaK, MOPSAKOBBI HOMEp, IEPUOJ, TPYIIIa, HOArPYINa, OTHOCUTEIIbHAS aTOMHAas
Macca, CTpOE€HHE aToma (3apsij s11pa, YUCI0 MPOTOHOB U HEUTPOHOB B fAJIpe, 001Iee
YKCJIO AJIEKTPOHOB, PACTIPEAECIICHUE SJIEKTPOHOB I10 AJIEKTPOHHBIM CJIOSIM), IPOCTOE
BEILIECTBO, (JOpMyJia, HA3BAHUE U THUII BBICILIETO OKCUIA U THAPOKCUIA, GopMya U
XapakTep JETYyYero BOJOPOAHOTO COEUHEHU);

Ha3bIBaTh COCUHEHUSI HEMETAJUIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;
XapaKTepU30BaTh CTpOEHUE, 00IMe GU3NIECKUE U XUMUYECKUE CBOWCTBA MPOCTHIX
BEILIECTB-HEMETAILJIOB;

OOBSACHSTH 3aBUCUMOCTbH CBOMCTB (WJIM MPEJICKa3bIBaTh CBOMCTBA) XUMHUUYECKHUX
AJIEMEHTOB-HEMETAJUIOB (Paanuyc, HEMETATUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIIU-
TEJTbHO-BOCCTAHOBUTEILHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX MU COSAMHEHUIN
(KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCUOB U THAPOKCHUIOB, JIETYYUX BOJO-
POJHBIX COEAUHEHUM, OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MOJIOKEHUS
B [Iepnonnueckoit cucteme xumuueckux 3meMmeHToB . . Menaeneesa;

OMKCHIBATH OOIINE XUMUYECKHE CBOMCTBA HEMETAIIJIOB C MOMOIIbIO €CTECTBEHHOTO
(pyCCKOTO MJIU POJTHOTO) SI3bIKA U SI3bIKA XUMMUH;

COCTaBJIATh MOJICKYJIIPHBIC YPABHEHHS PEAKILIUM, XapaKTEPUIYIOIIUX XUMUUECKUE
CBOMCTBA HEMETAJIJIOB U UX COCIMHEHUH, a TAKXKE DJICKTPOHHbBIC YPaBHEHUS TIPOIIEC-
COB OKHCJICHUSI-BOCCTAHOBIICHHUSI; YPABHEHUS 3JIEKTPOJIUTUUECKOM NUCCOLIUANY;
MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAILICHHbIE HOHHBIE YPABHEHHUS PEAKLIUN C y4acTUEM
AIEKTPOIUTOB;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXYy CTPOCHHEM aToMa, XUMUYe-
CKOM CBSI3bI0, TUIIOM KPHUCTAJUIMYECKON PEMIETKN HEMETAJIJIOB U UX COCTMHEHUM, NX
oO0muMu (PU3NIECKUMHU U XUMHUYECKUMHU CBONCTBAMH,

OMKCHIBATH XUMUYECKHE CBOWCTBA BOJIOPOA, TaJOT€HOB, KUCIOPOAa, CEPhI, a30Ta,
dbocdopa, rpaduTta, anmaza, KpEMHHUS U UX COEU- TIEHUM C TIOMOIIBIO €CTECTBEHHOTO
(pyCCKOTO MJIU POJTHOTO) SI3bIKA U A3bIKa XUMUH;

OTMCHIBATH CIIOCOOBI YCTPAHEHMSI )KECTKOCTH BOJIbI M BBITIOJIHATH COOTBETCTBYIOITUM
UM XUMHYECKUN IKCIIEPUMEHT;



BBITIOJHSATh, HAOIIOIATh U OMUCHIBATh XUMHUUECKHM SKCIIEPUMEHT HO PAaCIIO3HABAHHUIO
MOHOB BOJIOPOJIa U AMMOHHUSI, CyJbdaT-, KapOo- HaT-, CUIMKAT-, pocdaT-, XJI0pU-,
OpoMU/I-, UOAUI-UOHOB;

AKCIIEPUMEHTAJILHO MCCIIEIOBAaTh CBOMCTBA METAJUIOB U UX COCUHEHUH, peliaTh
AKCIIEpUMEHTaJIbHBIE 3a7auu 1o Teme «Hemeraniby;

OMKCHIBATH XUMUYECKHUM SKCTIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UITU
POJIHOTO) SI3bIKA U A3bIKA XUMUH;

MPOBOAMTDH PACUETHI [0 XUMUYECKUM (POpPMYJIaM M YpaBHEHUSIM peakiui, mpoTe-
KAIOIIUX C yYaCTHEM HEMETAIJIOB U MX COETMHEHHI.

MeTtanpeameTHbie pe3yJibTaThl 00y4eHUsl

Yyanmiics T0mKEH ymems.

OpraHU30BbIBATh YU€OHOE B3aMMOJIEHCTBHE B IPYyIIIE (pacnpenensiTh POy, 10roBa-
pUBATHCS IPYT C IPYTOM U T. [1.);

IpeIBUIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEILICHUH;

MOHMMATb [IPUYMHBI CBOET0 HEYCIleXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 3TOM CUTYa-
IINH;

B JMAJIOTE C YUYUTENIEM YUUTHCS BhIpAOAThIBATh KPUTEPUH OLIEHKU U ONIPENETATh
CTENEHb YCIEIIHOCTH BBIIIOJTHEHUSI CBOEH pabOThI U pabOThI BCEX, UCXOS U3 UMEIO-
IIUXCSl KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPUH OLIEHKH U 0JIb30BATHCSA UMU B XO-
7ie OLIEHKU U CAMOOLIEHKH; OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHPYs €€; MO-
TBEPKIIaTh apTYMEHTHI (PaKTaMH; KPUTUYHO OTHOCUTHCS] K CBOEMY MHEHHIO;
CIIyIIaTh APYTUX, MBITATHCS MPUHUMATH IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM
M3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBJIATH pedepat mo onpeaesaeHHou popme;

OCYUIECTBJISITh KOCBEHHOE PA3JAEIUTEIBbHOE 10KA3aTENBCTBO.

IIpeameTHbIe pe3yJbTATHI 00y4EeHUA

Yyammics 10JKEH ymems.

oOpariarbcs ¢ 1abopaTOpHBIM 000PYIOBAHHUEM M HArpeBaTeIbHBIMU TPHOOpaMu B
COOTBETCTBHUHM C MPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

Ha0JII0/1aTh 332 CBOMCTBAMH HEMETAIJIOB U UX COEAMHEHUMN U SIBJICHUSIMM, IPOUCXO-
JSTIUMU C HUMU;

OTUCHIBATh XUMUYECKUI SKCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) S3bIKA U SI3bIKA XUMUU;

JIeN1aTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAECHHOTO 3KCIEPUMEHTA.

O0o01meHre 3HAHNHM 0 XMMHUHM 32 Kypc OCHOBHO# K0JbI. [Toaroroska k OI'9
(7 yacoB)

ITepuonnueckunt 3akoH u Ilepuonnueckas cucrema /l. 1. Menneneesa B cBere Teo-
pHUM CTPOCHUS aTOMa

Buibl XuMHUYECKHUX CBSI3E€M M TUIIBI KPUCTAIUTMYECKUX PENIETOK. B3anMocCBA3b cTpoe-
HUS U CBOMCTB BEIIECTB.

Kiraccupukanuss XuMHIeCKUX peakiuii o pa3anyHbiM npu3HakaM. CKOpOCTh XMMH-
YECKUX PEaKLUM.



Jucconyanysi dJIEKTPOJIUTOB B BOJHBIX pacTBOpax. MOHHBIE ypaBHEHHsI pPEaKIvu.
OKHCANTENPHOBOCCTAHOBUTENBHBIE — peakuuu. Krnaccudukamuss u  cBOMCTBa
HEOPraHUYECKUX BEILECTB.

WroroBasi KOHTpoOJIbHAS paboTa 3a Kypc 9 — oro kiacc

JINYHOCTHBIE Pe3yJIbTATHI 00yUEeHUSA

Yyanmics T0JKEH:

3HaMb U NOHUMAMD.

OCHOBHBIC UCTOPUUYECKHUE COOBITHS, CBSI3aHHBIC C PA3BUTHUEM XUMHH U OOIIIECTBA;
JTOCTIKECHUS B 00JIACTH XUMUHU U KYJIBTYPHBIC TPAIUITUH (B YaCTHOCTH, HAYUHBIC
TPaJAUILIMN) CBOEH CTpPaHBI;

00IIIEMHUPOBBIC JOCTIKCHHSI B 00JIaCTH XUMUW; OCHOBHBIC MIPUHIIUATIBI M TIPABHIIA
OTHOUIEHUS K MPUPO/IE; OCHOBBI 3I0POBOT0 00pa3a KU3HU U 3JJ0pOBbecOEperaronmx
TEXHOJIOTHUH;

IIpaBuJjia MOBEJACHUS B YPE3BbIYANHBIX CUTYALUSAX, CBA3AHHBIX C BO3ACHCTBUEM
Pa3JIMYHbIX BEILIECTB;

OCHOBHBIE TTpaBa U 00s3aHHOCTU IPAKJaHWHA (B TOM YKCIIE YUaIIerocs), CBI3aHHbIC
C JINYHOCTHBIM, TPOPECCUOHATIBHBIM U )KM3HEHHBIM CaMOOIIPEACIICHUEM; COIIUATb-
HYI0 3HAYUMOCTbh U coJiep)kaHue nMpodeccuid, CBI3aHHBIX C XUMHUEH;

UCNBIMBIEAMND.

YyBCTBO TOPJIOCTH 332 POCCUMCKYI0 XUMHYECKYIO HAYKy U YBaXKEHUE K UCTOPUU €€
pa3BUTHS,

YBOXEHHUE U IPUHATUE JOCTHKCHUN XUMUU B MUPE;

000Bb K MPUPOJIE;

YBOKECHHUE K OKPYKAIOIMIUM (YJaluMCsl, YYUTEIISIM, POJUTEIISIM U IP.) — YMETh
CJIyIIaTh M CIIBINIATH MMApTHEPA, MPU3HABAThH IPABO KAXI0T0 Ha COOCTBEHHOE MHE-
HHE, IPUHUMATh PELICHUS C YYETOM MO3ULIMN BCEX YUACTHUKOB; YyBCTBO IIpEKpac-
HOT'O ¥ 3CTETHYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U UX Mpe-
BpAILICHU;

CaMOYBa)XEHHE U SMOITMOHAIILHO-TIOJIOKHUTEIIbHOE OTHOIIIEHUE K cele;
NpU3HABaAMb:

[IEHHOCTbH 3/I0POBbS (CBOETO U APYTHX JHOJCH);

HEO0O0XOJIMMOCTh CAMOBBIPKEHUS, CAMOPEATN3aINK, COLIMATILHOTO TPU3HAHUS;
0CO3HABAMD:

TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM MTOCTYIIKAM U JICUCTBUSIM,
OTBETCTBEHHOCTH 34 UX PE3YJIbTAThI;

TOTOBHOCThH (MJIM HETOTOBHOCTh) OTKPBITO BhIPAXKATh U OTCTAMBATh CBOIO MO3UIIUIO U
KPUTUYHO OTHOCUTBCS K CBOMM ITOCTYIIKaM;

NPOAGNAMD:

HKOJIOTUYECKOE CO3HAHUE; JOOPOKEIATEIBHOCTD, JOBEPHE U BHUMATEIBHOCTD K
JIOJISIM, TOTOBHOCTH K COTPYAHUYECTBY U APYkKO€, OKa3aHUIO MTOMOIIU TEM, KTO B
HEW HYXIaeTcs,

0000IIIeHHBIN, YCTOWYUBBIN 1 U30MpATEIbHBIN TO3HABATEIHHBIA NHTEPEC, MHHUITHA-
THBY U JIFOOO3HATEIHHOCTh B U3yUYE€HUU MUPa BEIIECTB U PEaAKITHi;



[EJICYCTPEMIICHHOCTh M HACTOMYMBOCTH B IOCTH)KEHUU 11eJIel, TOTOBHOCTH K Mpe-
OJIOJICHUIO TPYAHOCTEN; yOSKIEHHOCTh B BO3MO>KHOCTH MO3HAHUS TIPUPOABI, HE0O-
XOAMMOCTH Pa3yMHOTO UCIIOIb30BAHUS TOCTHKEHUN HAYKU U TEXHOJIOTUHN TS pas-
BUTHSI OOIIIECTBA;

ymemn:

yCTaHABJIMBATh CBSI3b MEXKIY 1IENBI0 U3yUCHHS XUMHUH U TEM, JIJIsl 4ETO OHA OCYIIEeCT-
BJIsIeTCS (MOTHUBAMH);

BBITIOJHATH KOPPUTUPYIOLIYIO CAMOOIICHKY, 3aKJIFOUAIOIYIOCS B KOHTPOJIE 32 Tpo-
[[ECCOM M3YYECHHSI XUMHUHU U BHECEHUU HEOOXOAUMBIX KOPPEKTHBOB, COOTBETCTBYIO-
[IMX ATaraM U coco0aM M3y4eHUs Kypca XUMUH;

BBITIOJHATH PETPOCHIEKTUBHYIO CAMOOIICHKY, 3aKJIFOUAIOIIYIOCS B OLIEHKE Mpoliecca u
pe3ynbTaTa U3y4eHus: Kypca XMMUHA OCHOBHOM IIKOJIbI, TIOJJBEJCHUH UTOTOB Ha OCHO-
BE COOTHECEHHMSI LIeTIEH U pe3yIbTaToB;

CTPOUTD KU3HEHHBIE U MPO(HECCUOHATIBHBIE IIJIaHbI C Y4€TOM KOHKPETHBIX COLIMAIb-
HO-UCTOPUYECKHUX, TOJTUTHUECKUX U SKOHOMHUECKUX YCIOBUIA;

OCO3HaBaTh COOCTBEHHBIE LIEHHOCTU U COOTBETCTBUE UX NIPUHUMAEMBbIM B KU3HU
pEIIECHUsM;

BECTH JIMAJIOT HAa OCHOBE PaBHOIPABHBIX OTHOIIECHUN U B3aUMHOT'O YBaKCHMUS;
BBIJIEJISATh HPABCTBEHHBIH ACMEKT MMOBEACHUS U COOTHOCUTD NIOCTYNKH (CBOU U JIPY-
T'UX JIFO/IEN) ¥ COOBITHUS C IPUHATHIMU ATHYECKUMU HOPMaMHU; B IIPEJEIax CBOUX
BO3MO>KHOCTEH MPOTUBOACHCTBOBATH ACHCTBHUSIM U BIUSHUSM, MPEACTABIISIONIUM
YIPO3Y JKU3HU, 3J0POBbIO U 0€30M1aCHOCTH JINYHOCTH U OOIIECTBA.



