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PaGouas I[mporpaMma 110 XMMHH IPCAHA3HAYCHA IJIA 8-9 kimaccos O6HICO6p2130BaT€JII)HBIX y‘{pe)KIICHI/Iﬁ N COCTaBJICHA B

COOTBCTCTBHH CO CICAYIOIIMMH HOPMATHUBHBIMHU U y‘-Ie6HO'MeTOI[I/I‘—ICCKI/IMI/I AJOKYMCHTaMM:

®enepanbHbiM 3akoHOM Poccuiickoit deneparuu ot 29.12.2012 Ne 273-®3 (pea. ot 31.07.2021) «O6 obOpazoBanuu B
Poccniickoit @enepannn»;

denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM OCHOBHOTO OOmIEro oO0pa3oBaHMs, YTB. MPHUKA30M
Muno6puayku Poccuun ot 17.12.2010 Ne 1897 (pen. ot 11.12.2020);

denepalbHBIM TIEPEYHEM yYCOHUKOB, YTBEPXKICHHBIX, PEKOMCHJIOBAHHBIX (IOMYIICHHBIX) K HCIIONB30BAHUIO B
00pa3oBaTeasHOM TpOoIecce B 00pa30BaTEIbHBIX YUPEIKICHUAX, PEATHU3YIONTUX MPOTPAMMEBI 00ITIeT0 00pa3oBaHus;
["abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus 8 kimacc. M.: IIpocsemenue, 2020;

["abpuensa O.C., OctpoymoB N.I'., CrankoB C.A. Xumus 9 kmacc. M.: IIpocsemenue, 2020;

OcHOBHOW  00pa30BaTeNbHOW  MPOrPaMMOl  OCHOBHOTO 00IIero oOpa3oBaHUsS TOCYJApCTBEHHOTO  OIOJI)KETHOTO
npodeccruoHampHOTO 00pazoBarenbHOTO yupexkaeHus Camapckoi obmactu «CaMapCKUi MOJTMTEXHUYSCKUHA KOS ;
[Tonoxenuem o paboyeit mporpamme yd4eOHOTO MpeamMeTa, Kypca, TUCIMIUIMHBI (MOIYs) B TOCYJapCTBEHHOM OIOKETHOM
npodeccronansHOM 00pa3oBaTeabHOM yupexkaennn Camapcekoit oomactu «CaMapcKuil TOJTUTEXHUYECKUH KOJUTEHEK.

Ha3nauenwue nmpeamMcTa «XUMHSI» B OCHOBHOM IIIKOJIC IMPHU3BAHO CO3JaThb YCJIIOBUA I IMOATOTOBKHU BBIITYCKHHKOB K

OCO3HAHHOMY W OTBCTCTBCHHOMY BBI60py KHU3HCHHOI'O U HpO(l)CCCI/IOHaJ'IBHOFO IMyTH. BBIHyCKHI/IK OCHOBHOM IIIKOJIBI JOJIDKCH

MOJYYUTH JOCTATOYHO ITOJHOC IPCACTABIICHHUC O BO3MOKHOCTAX, KOTOPOC CYIICCTBYOT B COBPCMCHHOM pOCCHﬁCKOM O6HICCTBC

I TIPOAOJIDKCHU A 06p330BaHH$I u pa6OTBI, HJIA caMopceain3alii B MHOI‘OO6p&3HBIX Byuaax ACATCIBbHOCTH, a TaAKXKC 00 YCIOBUAX

AJOCTHKCHUA YCIICXa B PA3JIMIHBIX C(i)ean KHN3HHU O6HICCTBa. BBIHYCKHI/IK OCHOBHOM IIIKOJIbI HOJDKCH HAYUYUTHCA CaMOCTOATCIIBHO

CTaBUTDb HOCJIU W OIPCACIIATH IIYTH UX JOCTHIKCHHUSA, UCIIOJIb30BATH HpI/IO6peT€HHI)H?'I B IIKOJIC OIIBIT ACATCIBHOCTH B peanLHoﬁ

KU3HH, 32 paMKamMu yueOHoro mporecca. Kype npusBad moMorats npeanpodeccHoHamTsHOMY CaMOOTIPEITICHHUTO.



Lenu u 3agaun paboyeil IporpaMmai.

Pabouas mporpamMma Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHMs HaIIpaBjeHa Ha JJOCTHKEHUE Ce0VIOuUX yeell.
OCBOCHHE BaXXHCHIIINX 3HAHUA 00 OCHOBHBIX IMOHSATHAX U 3aKOHAX XHUMHH, XHMAYECKONH CUMBOJIUKE;
dbopMupoOBaHKE y BBIMTYCKHUKOB XUMUYECKOW KapTUHBI MUpPa KaK OpraHMYECKON YacTH €ro IeIOCTHON €CTECTBEHHO-HAYYHOM
KapTUHBI;
pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, NHTEIUICKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCe U3YUCHHS] XUMUYIECKON
HAYKH U €€ BKJIaJ B COBPEMEHHBIN HAYYHO-TEXHUYECKUI MPOTpecc;
dbopMupOBaHHE BOXKHEHIIINX JIOTMYECKUX OMEpaluii MBIIUICHHS (aHAJIU3, CHHTE3, 0000IIeHNe, KOHKpETU3allys, CpaBHEHUE U
T.J.) B IIpOLlecCe MO3HAHUS CUCTEMbI BAXKHEHIINX MOHSATHH, 3aKOHOB U TEOPUN O COCTaBE, CTPOCHUH U CBOMCTBaX XMMUYECKUX
BEIIECTB;
BOCITUTAaHUE YOCKIEHHOCTH B TOM, YTO NMPUMEHEHHE IMOJTYYEHHBIX 3HAHWW W YMCHHH MO XWUMHUH SBISACTCS OOBEKTHBHOM
HEO0OXOIMMOCTBIO JIJ1s1 0€3011aCHOM padOTHI C BEIIECTBAMU U MaTepHalaMU B ObITY U Ha IIPOU3BOJICTBE;
IMPOEKTUPOBAHUE U PeaTU3allMsl BbITYCKHUKAMH OCHOBHOM IIKOJBI JTUYHOU 0Opa3oBaTEIbHON TpaeKTOpUU: BHIOOpP Mpoduiis
o0y4eHHs B cTapiie 1IKoJe Uil mpodeccHoHaIsHOro 00pa30BaTEIbHOTO YUPEKICHNUS,
OBJIAJICHUE KITIOYEBHIMU KOMIIETCHIHMSIMU (y4eOHO-TIO3HABATEIBHBIMH, WH(GOPMAIIMOHHBIMU, IIEHHOCTHO-CMBICIOBBIMH U
KOMMYHUKATHBHBIMH );
BOCIIHUTAHWE OTHOIICHHS K XHMHHU KaKk K OJHOMY M3 (yHIAMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JIIEMEHTY
00111e4esI0BEYECKON KYIbTYPHI.

JlocTikeHue 1eseit 00ecrnedynBaeTcs PEMICHUEM Clle0VIouUx 3a0ay.
(dbopMHpOBaHHE 3HAHWN OCHOB HAayKH — BaXXHEHIIMX (AKTOB, MOHATHUWA, 3aKOHOB U TEOPHUH, f3bIKa HAYKH, JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOTO XapaKTepa;
pa3BUTHE YMEHUI HAOMIOAATh U OOBIACHITH XMMUYECKHUE SABJICHUS, COONIOATh MTpaBuia TEXHUKU 0€30MacHOCTH pH padoTe ¢
BEIIECTBAMU B XUMUYECKOM JTaOOpaTOPUU U B TIOBCEAHEBHOM JKU3HU;

pa3BUTHE UHTEpECA K XUMHUHU KaK BO3MOXHOU 00yacTu Oynyiien mpakTHUECKOH 1eATeIbHOCTH;



— pa3BUTHUE UHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEN U TYMaHUCTUYECKUX KaueCTB JIMUYHOCTH;
— (opmupoBaHHE SKOIOTHYECKOTO MBIIUICHUS, YOXKAEHHOCTH B HEOOXOAMMOCTH OXPaHbl OKPYKAIOLIEH Cpebl.



1. Ilnanupyemblie pe3yJbTaThl OCBOCHHUS Y4eOHOr0 Kypca

JINYHOCTHBIMHU pe3yJibTaTaMM 00y4eHHUs] XUMUU B OCHOBHOM IIKOJIE SIBJSIFOTCSI:
OCO3HAaHHE CBOEH ATHUYECKOW NPHUHAJICKHOCTH, 3HAHWE WMCTOPUM XHMHHU M BKJIaJa POCCHUMCKOM XMMHYECKOM HAyKH B
MHPOBYIO XUMHIO;
dbopMHpoOBaHKE OTBETCTBEHHOTO OTHOIIEHUS K MO3HAHUIO XUMUU; TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCS K CAMOPA3BUTHUIO
U caMO0Opa30BaHMIO HAa OCHOBE HM3YyYEHHBIX (DaKTOB, 3aKOHOB M TEOPUW XHMMHM;, OCO3HAHHOTO BHIOOpAa M TOCTPOCHUE
WHIMBUyaIbHON 00pa30BaTeIbHON TPACKTOPUH;
dbopMupoBaHUE 1EIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, HEOTHEMJIEMOUN YacThIO KOTOPOHM SIBIAETCS XHUMUYECKAs
KapTUHA MUDPA;
OBJIAJICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, B TOM YHUCIE U
XUMHUYECKUM,;
OCBOEHHE COLIMAJIBHBIX HOPM, MPABUJI TOBEJAEHUS, PoJjiel U (pOpM COLMATIBHOM )KU3HU B COLIMYME, PUPOJI€ U YACTHOU JKU3HU
Ha OCHOBE KOJIOTMYECKOHN KYJIbTYphl U 0€30MaCHOT0 0OpalleHus C BEMIECTBAMU U MaTepHUaIaMu;
dbopMHupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHMM CO CBEPCTHUKAMH U B3pOCIBIMH B IIpoliecce
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-MCCIE0BATEIbCKOM, TBOPYECKOW U JPYTUX BHJIOB JIEATEIHLHOCTH,
CBSI3aHHBIX C XUMHUEM.

MeTanpeaMeTHbIMHU pe3yJIbTATAMU 00YUYEHUSI XUMUU B OCHOBHOW LIKOJIE SIBISIIOTCSA:
olnpezeneHue 1eneil COOCTBEHHOro 00y4eHusl, IOCTaHOBKA U (pOpMYJIMPOBAaHUE AJIs c€0sl HOBBIX 3a/1ay;
IUTAaHWPOBAHUE MYTEN TOCTHXKEHUS JKETaeMOro pe3yibTaTa 00y4eHUs: XUMUU KaK TEOPETHUECKOTO, TaK U SKCTIEPUMEHTAIBHOTO
XapakTepa;
COOTHECEHUE CBOUX JIEMCTBUN C TUIAHUPYEMBIMH pE3YyJIbTATAMH, OCYLIECTBICHHE KOHTPOJIS CBOEH AEATEIBbHOCTU B MPOLIECCE
JTOCTH)KEHUS pe3ysbTaTa, ONpelieJIeHue CrocoO0OB NEWCTBUM MPHU BBIMOJHEHUHU JIA0OPATOPHBIX M MPAKTHUUYECKUX PadboT B
COOTBETCTBUH C MTPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;



olpeziesIeHue UICTOYHUKOB XUMUYECKOW HH(OPMALIUHY, IOJyUYEHUE U aHau3 €€, co3/1aHne NH(POPMALMOHHOIO IPOJAYKTA U €ro
IIpe3eHTaIus;

UCIIOJIb30BAaHUE OCHOBHBIX MHTEUIEKTYAJbHBIX ONEPALM: aHalu3a U CUHTE3a, CPABHEHUS M CUCTEMaTH3alui, 0000IIeHUS U
KOHKPETHU3alluK, BbISBICHUE IPUYMHHO-CIIEACTBEHHBIX CBA3E€U U IOCTPOEHUE JIOTUYECKOIO PACCYKACHUS U YMO3AKIIOUECHUS
(MHIYKTUBHOTO, IEYKTUBHOI'O U 110 aHAJIOTUH) HA MaTepHalie €CTECTBEHHO-HAYYHOT'O COACPKAHUS;

YMEHHE CO3JIal0T, MPUMEHATh WU TNpeoOpa3oBbIBATh 3HAKM W CHUMBOJIBI, MOJEIHU U CXEMBbl JUIsl pPELICHUS Y4YeOHBIX H
[I03HABATEIbHBIX 3a/1a4;

dbopMHpOBaHUE W PA3BUTHE SKOJOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHITh €ro B MO3HABAaTEIbHOM, KOMMYHUKATUBHOM,
COLIMAJIbHON MPaKTUKE U MPOPECcCUOHANTBHONW OPUEHTALINH;

TeHEPUPOBAHUE UJIEH U ONIPENIETICHUE CPENICTB, HEOOXOAUMBIX JUISl UX pealn3aliu.

IIpeamMeTHbIe pe3yabTaThl 00yUYCHUS XUMUU B § KJlacce.

Buinycknuk nayuumcs:
XapaKTepU30BaTh OCHOBHBIE METO/IbI TTO3HAHUS: HAOMIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT;
ONUCHIBATh CBOMCTBA TBEPIBIX, JKUJIKUX, Fa3000pa3HBIX BEILIECTB, BBIACISIS UX CYIIECTBEHHbBIE TPU3HAKY,
PACKpBIBATh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSATUM «aTOM», «MOJIEKYJIa», «XUMHUYECKUI AIEMEHT», «IIPOCTOE BEILIECTBOY,
«CIJIOHOE BEILECTBOY, «BAJEHTHOCTDHY, «XUMHUYECKASI PEAKLINS», UCTOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;
PAaCKpbIBATh CMBICII 3aKOHOB COXPaHEHMSI MACCHI BELLIECTB, ITIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOPUH;
pasznuyaTh XUMHUECKUE U (PU3NUECKUE SABICHUS;
Ha3bIBaTh XUMUUYECKHUE DJIEMEHTHI;
OTIPEJIENATh COCTAB BEIIECTB MO UX popMyIiaMm;
ONPENETATh BAICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSIX;
ONPENETATh TUIl XUMUYECKUX PEaKIIUK;

HAa3bIBATh IPU3HAKU U YCIOBUS IIPOTEKAHUSI XUMUYECKUX PEAKLINM;



BBISABIIATD [IPU3HAKH, CBUACTEIBCTBYIOIINE O IIPOTEKAHUY XUMHUYECKON PEaKLUU IIPU BBINIOJHEHUN XUMUYECKOTO OIIbITA;
COCTaBIATH (POPMYJIbI OMHAPHBIX COCIMHEHUN U COCTABIIATh YPAaBHEHUS XUMHUECKUX PEAKIINIA;

coOmro1aTh mpaBuia 0e30macHoi paboThl MPU MPOBEACHUH ONBITOB;

II0JIb30BAThCS J1a0OPAaTOPHBIM 000PYOBAHUEM U TIOCYA0H;

BBIYHCIIATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BELLIECTB;

BBIUHCIIATh MACCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTa 10 (popMylie COeAMHEHMUS;

BBIUUCIISITh KOJMYECTBO, 00bEM MIIM MACCy BEILIECTBA IO KOJIMYECTBY, 00bEMY, MacCe peareHTOB WM MIPOIYKTOB peaKkluy;
XapaKTepHU30BaTh (PU3MUECKUE U XUMHUECKHE CBOMCTBA IMPOCTHIX BEIIECTB: KUCIOPO/1a U BOAOPOA;

pacno3HaBaTh ONBITHBIM MyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPOM, BOJOPO;

pacKpbIBaTh CMBICII 3aKOHA ABOraapo;

PaCKpBIBATh CMBICII TTOHSATUH «TETUTOBOM 3P HEKT peakinm», «KMOJSPHBIA 00beM»;

XapaKTepHu30BaTh GU3NUECKUE U XUMUUYECKHE CBOMCTBA BOJIbI;

PacCKpBIBaTh CMBICII ITIOHATHUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JIOJIFO pACTBOPEHHOTIO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIEHHON MAacCOBOM J0JIEN PAaCTBOPEHHOTO BELIECTBA;

Ha3bIBAaTh COCAVMHEHUS U3YUECHHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

XapaKTepHU30BaTh (PU3NYECKHE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB: OKCHJIOB, KHUCIOT,
OCHOBAHUIM, COJIEH;

onpeaeNnsTh NPUHAIICKHOCTD BEIIECTB K ONPEEICHHOMY KJIacCy COeAMHEHUH;

COCTaBJISITh (POPMYJIbI HEOPTAaHMUECKUX COETUHEHUM H3YUEHHBIX KJIaCCOB;

IPOBOJUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA U3YUEHHBIX KIACCOB HEOPTaHUYECKHUX BEILECTB;
pacno3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEIOYEH 110 U3BMEHEHHUIO OKPACKU MHIUKATOPA;

XapaKTCPHU30BaATh B3aUMOCBA3b MCKY KIIaCCaMH HCOPIraHNYCCKUX COCI[I/IHGHI/H?I;



OOBSCHATh 3aKOHOMEPHOCTU M3MEHEHHUs] CTPOCHUS aTOMOB, CBOWCTB 3JIEMEHTOB B INpEJesiax MajblX MEPUOJIOB U IJIaBHBIX
HOATPYIIIL;
COCTaBIIAATh CXEMBI CTPOEHUS aTOMOB IepBBIX 20 351eMeHTOB nepuoandeckon cucremsl . 1. Menneneesa;
OINPEIENATh CTENIEHb OKUCIICHHS aTOMA JIEMEHTA B COCIMHEHNN;
Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM peaKkiuy;
KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIUHU IO PA3IMYHBIM MPU3HAKAM;
XapaKTepU30BaTh B3AMMOCBS3b MEK/y COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJLIOB;
XapaKTEPHU30BaTh B3aMMOCBSI3b MEKy COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJUIOB;
OLICHUBATh BIUSHUE XMMUYECKOTO 3arpsi3HEHHSI OKPYKarOUIe Cpeibl HA OPraHu3M YeJIOBEKa;
IrPaMOTHO O0OpaIlaThCs ¢ BEIIECTBAMU B TIOBCEHEBHOM JKU3HMU;

Buvinycknuk nonyuum 603MOoHCHOCMb HAYYUMbCA.
BBIJIBUTaTh U MPOBEPATH HKCIIEPUMEHTAJIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBa U CTPOECHUS,
UX CIIOCOOHOCTU BCTyNaTh B XMMUYECKUE PEAKIIMHU, O XapaAKTEPE U MPOAYKTAX PATUYHBIX XUMUYECKUX PEAKLUN;
XapaKTepru30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO W CBOMCTBAM, YCTAHABIIMBAIOT MPUYMHHO-CJIECICTBEHHBIE CBSA3M MEX]Y
JAHHBIMH XapaKTEPUCTUKAMHU BEIIECTBA;
COCTABJISITh MOJIEKYJISIPHBIE U MIOJIHBIE HOHHBIE YPABHEHMS M0 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSM;
IPOTrHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSIBISATH OKUCIUTEIbHbBIE I BOCCTAHOBUTENIbHBIE CBOMCTBA C YUYETOM CTENEHEH
OKHUCJICHUS 3JIEMEHTOB, BXOJISIIIUX B €r0 COCTAaB;
COCTABJISITh YPAaBHEHMS PEaKLUHH, COOTBETCTBYIOLIMX IIOCIEAOBATEIBHOCTH IPEBPALICHU HEOPraHWYECKHUX BEIIECTB
Pa3INYHBIX KJIACCOB;
BBIIBUTaTh U MPOBEPATH SKCHEPUMEHTAIBHO THIOTE3bl O PE3YJIbTATaX BO3JECUCTBHS PA3NMUYHBIX (PAKTOPOB HA M3MEHEHHUE
CKOPOCTH XMMHUYECKOW pEaKINH;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHMS JIJIS1 YKOJIOTHYECKH TPAMOTHOTO TIOBE/ICHUSI B OKpPYXKAIOIIEH cpelie;



UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMHU TIPU BBIMOJTHEHUH IPOEKTOB U YYEOHO-UCCIEA0BATEIbCKUX 3aa4 110
W3YYEHUIO CBOMCTB, CIOCOOOB TOJYUYECHHS i PACTIO3HABAHMSI BEIICCTB;

00BEKTUBHO OLIEHUBATHh UH(POPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPOIECCaAX;

KPUTUYECKUA OTHOCUTHCS K TICEBIOHAYYHON MH(pOpMaIuu, HeJOOPOCOBECTHON peKiIamMe B CPEICTBaX MAacCOBOM MHGOpMAIIHH;
0CO3HaBaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUHN MO XUMUU JJIsI IPAKTUYECKOU IeSITEIbHOCTH YEJIOBEKA;

co3/laBaTh MOJIENIM M CXEMbl JJIS pPElIeHUs Y4EeOHbIX M TMO3HABATEIbHBIX 3aJay; MOHUMAaTh HEOOXOJAUMOCThH COOIIOJICHUS
peANUCaHuM, peIylaraeMbIX B MHCTPYKIUSIX 110 UCIIOIB30BaHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U .

IIpeameTHbIe pe3yabTaThl 00yUeHUS XUMUU B 9 Kjacce.

Buinycknuk nayuumces:
XapaKTepHU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT;
ONHCHIBATh CBOMCTBA TBEPBIX, )KUJIKHUX, Fa3000pa3HbIX BEIIECTB, BbIIEIASA UX CYILIECTBEHHBIEC TPU3HAKY;
pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHA «aTOM», «MOJIEKYJa», «XUMHUYECKUI 3IEMEHT», «IIPOCTOE BEIIECTBOY,
«CII0’)KHOE BEILLECTBO», «BAJEHTHOCTH), «XUMHUUYECKASI PEAKIIUS», UCIIONb3YS 3HAKOBYIO CUCTEMY XUMUU;
PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOpHH;
pa3ianyaTh XUMUYECKUE U PU3NYECKUE SIBICHUS;
Ha3bIBATh XUMUYECKHUE 3JIEMEHTHI;
OTpEENATh COCTAB BEIIECTB MO UX popMyJiaMm;
ONPEIENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCJUHEHUSX;
ONPEIENATh TUIl XUMHUYECKUX PEAKLIN;
Ha3bIBATh MMPU3HAKYU U YCIOBUS MPOTEKAHUSI XMMHUUECKUX PEAKIIHA;
BBISIBJIAATH IIPU3HAKH, CBUAETENIBCTBYIOIINE O IPOTEKAHNY XUMHUYECKON PEAKLIMU ITPU BBINOJIHEHUU XUMUYECKOTO OITbITA;

COCTaBIIATHh (POPMYJIbI OMHAPHBIX COEAUHEHUI;
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COCTABJISITh YPABHEHUS XUMUYECKHUX PEAKLIU;

coOmro1aTh npaBuia 0€30MacHoi paboThl MPU IPOBEIECHUH OIBITOB;

M0JIb30BaThCS J1A0OPATOPHBIM 00OPYAOBAHUEM U MOCYI0M;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChl BELLIECTB;

BBIYHCIIATh MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA 10 (popMyJie COeTMHEHMS;

BBIYHCIIATH KOJIMYECTBO, 00BEM MIIM MACCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MACCE PEareHTOB WM MPOAYKTOB PEAKIIU;
XapakTepu30BaTh (PU3NUECKUE U XMMHUECKHUE CBOIMCTBA MPOCTHIX BELIECTB: KUCIOPOJa U BOJAOPOJIA;
10JIy4aTh, COOMPATh KUCIOPOJ U BOAOPOL;

pacno3HaBaTh OMBITHBIM MyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPOM, BOJOPO;

pacKpbIBaTh CMBICII 3aKOHA ABOraapo;

PaCKpBIBATh CMBICII TTOHATUH «TETUIOBOM 3P HEKT peakium, «KMOJSPHBIA 00beM»;

XapaKTepHu30BaTh GU3NUECKUE U XUMUUYECKHE CBOMCTBA BOJIbI;

PacCKpBIBaTh CMBICII IIOHATHUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JIOJIFO pACTBOPEHHOTIO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OIPEAEIEHHON MAacCOBOM J10JIEN PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBAaTh COCAVMHEHUS U3YUECHHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

XapaKTEepHU30BaTh (PU3NYECKNE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB: OKCHIOB, KHCIIOT,
OCHOBAHUIM, COJIEH;

onpeensTh NPUHAIEKHOCTD BEIIECTB K ONPEIEICHHOMY KJIACCy COSTUHEHUN;

COCTaBJISITh (POPMYJIbI HEOPTAaHMUECKUX COETUHEHUM H3YUEHHBIX KJIaCCOB;

IPOBOJUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIIACCOB HEOPraHUYECKHUX BELIECTB;
pPacno3HaBaTh OMBITHBIM ITyTEM PACTBOPBI KUCJIOT U IIET0YEH 110 U3MEHEHHUIO OKPACKU UHANKATOPA;
XapaKTEPHU30BaTh B3aUMOCBS3b MEXy KJIaCCaMU HEOPraHUYECKUX COCIUHEHNI;

packpbiBaTh cMbIci [leprnoanueckoro 3akona . 1. Menneneesa;
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O0OBSICHATH (DU3UUYECKUN CMBICT aTOMHOTO (TOPSIAKOBOI0) HOMEpa XUMHYECKOTO 3JIEMEHTa, HOMEPOB TPyl U MEepuojaa B
nepuoanueckon cucreme /1. 1. Menneneena;

OOBSICHSITh 3aKOHOMEPHOCTH M3MEHEHHMSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeAeiiaX MaJIbIX MEPHOJIOB U TJIaBHBIX
MOATPYIIIL;

XapaKTepHU30BaTh XUMHUUECKHE JIEMEHTHI (OT BOJOPO/ia IO KAJIbIIKA) HA OCHOBE MX MOJIOKEHHUS B TIepHOANIecKoi cucteme Jl.
N. MeHneneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBIIAATh CXEMBI CTPOEHUS aTOMOB NEePBBIX 20 351eMeHTOB nepuoandeckon cucremsl /1. 1. Menneneesa;

PACKpBIBATh CMBICII MOHATUN: «XUMUYECKas CBA3bY, «IIEKTPOOTPULIATEILHOCTDY;

XapaKTepHU30BaTh 3aBUCHMOCTh (DU3UYCCKUX CBOMCTB BEIIECTB OT THIA KPUCTAITNYSCKON PEIIETKHY;

ONPENETATh BUJI XUMUYECKOMN CBSI3M B HEOPTaHUUECKUX COCIUHEHHUSX;

M300paxaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX Pa3HBIMU BUIAMU XUMHUUECKUX CBS3EH;

PaCKpBIBaTh CMBICI TOHSATHUM «HUOH», «KATHOH», «AHHOH», «IJEKTPOJUTHI), «HEIICKTPOJUTHI), «IICKTPOJUTHIYCCKAS
JIMCCOIUAINSY, KOKUCIUTEIbY, «CTEIICHb OKHCIICHUS, «BOCCTAHOBHUTEIIbY, «OKHUCICHHE), «BOCCTAHOBIICHUEC),

ONPENETATh CTEIEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COEIUHECHUY;

PACKpPBIBATh CMBICIT TEOPUHU DJICKTPOJTUTHUECKON JUCCOIMAIINM;

COCTaBJISITh YPABHEHHUS DJIEKTPOJUTUUECKON JUCCOUUAIMA KUCIIOT, ET0YEH, COJEH;

O0OBSICHSITH CYITHOCTD MPOIIECCa ANEKTPOTUTHIECKON TUCCOIUAIINY U PEaKIIMii HOHHOTO OOMEHa;

COCTaBJIATH MOJIHBIE U COKpAINIEHHBIC HOHHBIE YPaBHEHHUS PEaKIIii 0OMEHa;

ONPEICTSATh BO3MOKHOCTh MPOTEKAHUS PEAKIIMil HOHHOTO 0OMEHa;

MPUBOJIUTH PEAKIIAH, MOATBEPKIAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIIECTB;

ONPEETATh OKUCIUTENL U BOCCTAHOBUTEIb;

COCTaBIISAITh YPABHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINNA;

Ha3bIBaTh (DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUECKON PEaKiIny;

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHWYCCKHUC PCAKIINH I10 PA3JIMYHBIM IIPU3HAKAM,
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XapaKTepU30BaTh B3aMMOCBS3b MEKy COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIOB;
IPOBOJUTBH OIIBITHI IO MOJTYYEHUI0, COOUPAHUIO U U3YUEHUIO0 XUMHYECKUX CBOMCTB Ira3000pa3HbIX BEIIECTB: YTJIEKUCIIOTO Irasa,
aMMHAKA;
pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIbIN I'a3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAILJIOB;
Ha3bIBaTh OPTaHMYECKHE BEUIECTBA MO MX (OpMyJie: METaH, 3TaH, 3TUJIEH, METAaHOJI, ITAHOJI, TJINLEPUH, YKCyCHas KUCIIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAsI KUCJIOTA, OJIECMHOBAsA KUCJIOTA, TJII0KO034;
OLICHUBATh BIUSHNE XMMUYECKOTO 3arpsI3HEHUSI OKPYKAKOLIEH Cpelibl HA OPraHNU3M YEI0BEKA;
IPaMOTHO OOpaIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU;
ONPENEIIATh BO3MOXKHOCTh IPOTEKAHUS PEAKUUK HEKOTOPBIX IPEICTABUTENEH OPraHMYECKHWX BEIIECTB C KHCIOPOJOM,
BOZOPOJIOM, METAJNIAMU, OCHOBAHUSIMH, T'aJIOT€HAMH.

Buvinycknuk nonyuum 603M0oHCHOCMb HAYYUMbCA.
BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,
UX CIIOCOOHOCTU BCTYyNaTh B XMMUYECKUE PEAKLIUH, O XapaKTEPE U MPOAYKTAX PATUYHBIX XUMUYECKUX PEAKLIUN;
XapaKTEepU30BaTh BEILIECTBA MO COCTaBY, CTPOCHUIO W CBOWCTBAM, YCTAHABIMBAKOT MPUYMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTepUCTUKAMH BELIECTBA;
COCTABIISATh MOJIEKYJIAPHBIE U ITOJHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHHUSIM;
IPOrHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHbBIE I BOCCTAHOBUTENIbHBIE CBOMCTBA C YUYETOM CTEIEHEH
OKHCIICHHSI DJIEMEHTOB, BXOJSAIINX B €T0 COCTAB;
COCTaBIIATb YPABHEHHMs PEaKIUH, COOTBETCTBYIOLIMX IIOCIEAOBATEIBHOCTA IIPEBPAIICHUNA HEOPraHUYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB;
BBIIBUTaTh U TPOBEPATH SKCHEPUMEHTAIBHO THIOTE3bl O PE3YJIbTATaX BO3JEUCTBHS PA3NMUYHBIX (PAKTOPOB HA M3MEHEHHUE
CKOpPOCTH XMMUYECKOU pEaKINH;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JITIS1 IKOJIOTHYECKH TPAMOTHOTO TIOBEICHUSI B OKPYKAIOIIeH cpelie;
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UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMHU TIPU BBIMOJTHEHUH IPOEKTOB U YYEOHO-UCCIEA0BATEIbCKUX 3aa4 110
W3YYEHUIO CBOMCTB, CIOCOOOB TOJYUYECHHS i PACTIO3HABAHMSI BEIICCTB;

00BEKTUBHO OLIEHUBATh UH(POPMAIUIO O BEIIECTBAX U XMMUYECKUX MPOIECCaAX;

KPUTUYECKUA OTHOCUTHCS K TICEBIOHAYYHON MH(pOpMaIuu, HeJOOPOCOBECTHON peKiIamMe B CPEICTBaX MAacCOBOM MHGOpMAIIHH;
0CO3HaBaTh 3HAYCHHUE TEOPETUUECKUX 3HAHUHN MO XUMUU JJIsI IPAKTUYECKOU IeSITEIbHOCTH YEJIOBEKA;

CO3/IaI0T MOJENM M CXEMbI JUIsl PElIeHUsT YYEOHBIX M TMO3HABATEJIbHBIX 3a7a4; MOHUMATh HEOOXOJUMOCTH COOIIOJICHUS
peANUCaHuM, peIylaraeMbIX B MHCTPYKIUSIX 110 UCIIOIB30BaHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U .
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2. Conep:xaHue y4eOHOro npeamera
8 Kkiacc

Beenennue.

XuMHUsI — HayKa O BEIIECTBAaX, UX CBOMCTBAX U MPEBPALCHUSIX.

[ToHsiTHE O XUMUYECKOM BJIEMEHTE U (popMax ero CymecTBOBaHUA: CBOOOJHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamienus BemiecTtB. OTIUYME XUMHUUYECKUX PEAKIUA OT (U3UYECKUX sABJICHUU. Poib XUMHUU B KU3HHM 4YeJIOBEKa.
Xemoduaus 1 xeMohoous.

Kpartkue cBenenust 3 UCTOpUM BOSHUKHOBEHHUS U pa3BuTusa xumuu. [lepuoxa anxumun. [lonsitue o punocodckom xkamue.
Xumust B XVI B. Pazsutue xumun Ha Pycu. Poibs oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMUYECKON Hayku — paboTel M. B.
JlomonocoBa, A.M. bytneposa, /.. MenneneeBa. XuMru4decKkasi CAMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB M MPOUCXOKICHUE
uX Ha3BaHUW. Xumuueckue Gopmynbsl. MHaekcsl u ko3ppuuuenTsl. OTHOCUTENbHBIE ATOMHAsI U MOJIEKYJIsipHas Maccel. Pacuer
MacCOBOM 1011 XUMHUYECKOI0 3JIeMEHTa Mo (popmyJie BElecTBa.

[lepuonuueckas cucrema xumuueckux saemenToB Jl. . MenaeneeBa, ee CTpyKTypa: Mayible U OOJIbIINE NEPUOJIbI, TPYIIITbI
U OATPYNIbI (r1aBHas ¥ moboyHas). [lepuonnueckas cuctema Kak ClpaBoOYHOE MOCOOME /IS TOTYyUYEHUSI CBEJICHUN O XUMUYECKHUX
AIIEMEHTAX.

Pacuemnvie 3a0auu.

1 HaxoxaeHue OTHOCUTEILHOW MOJIEKYIISIPHONW MAcChl BEIIECTBA TI0 €r0 XUMUYECKOH (hopMyTie.

2 BpluncneHue MaccoBOM 10IM XMMUYECKOIO 3JIEMEHTA B BELIECTBE MO €ro popMyIie.

Jlabopamopuwiii onvim Ne [.CpaBHEHHE CBOUCTB TBEPBIX KPUCTAUNIMUECKUX BEIIECTB U PACTBOPOB.

Jlabopamopuuwiii onetm Ne 2. CpaBHEHHE CKOPOCTU MCIIApEHUs BOJIbI, OJEKOJI0HA U ATUJIOBOTO CIUPTA ¢ (PUIHTPOBAIBHOM
Oymaru.
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Tema 1. AToMBI XUMHYECKHX 3JIEMEHTOB.

ATOMBI KaK (hopma CyIIECTBOBAHUS XUMUYECKHUX JIEMEHTOB. OCHOBHBIE CBEJEHUS O CTPOCHUH aTOMOB.

JlokazaTenbCTBa CI0KHOCTH CcTpoeHus: aroMoB. OnbiThl Pezepdopaa. [Inanerapuast Moaenb CTpOSHUS aTOMa.

CocraB aTOMHBIX sA€p: MPOTOHBI M HEUTPOHBL. OTHOCUTENBHAs aTOMHAas Macca. B3anMMOCBA3b MOHATUN «IIPOTOHY,
«HEUTPOH», «OTHOCUTEIIbHASI aTOMHasi Macca». M3MeHeHue ynciia mpoTOHOB B sijpe aToMa — 00pa30BaHME HOBBIX XUMHUYECKHUX
sneMeHToB. V3MeHeHue uncia HEHTPOHOB B fAJpe aToMa — oOpa3oBaHHE H30TONOB. COBpEMEHHOE OINpeiesieHUue MOHATHUS
«XMUMUYECKUN 3JIeMEHT». 30TOIBI KaKk pa3HOBUAHOCTH aTOMOB OJHOTO XMUMHUYECKOTO JIEMEHTA.

OnekTponbl. CTpoeHHEe IEKTPOHHBIX 000J0UEeK aTOMOB XUMUUYecKuX 3yeMeHToB Ne 1-20 nmepuoanueckoit cucremst J1.1.
MenneneeBa. [loHsTre 0 3aBepIIEHHOM M HE3aBEPLIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPTE€TUYECKOM YPOBHE).

[lepuonnueckas cuctema xumudeckux snemeHToB Jl. V1. MenaeneeBa u cTpoeHre aToMOB: (PU3NYECKUI CMBICI MTOPSAKOBOTO
HOMEpA JIEMEHTA, HOMEpa IPYIIIIbI, HOMEpa NEPUOA.

N3meHenue uucia 3JEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YPOBHE aToMa XUMHUYECKOTO 3JieMeHTa — oO0pa3oBaHUE
MOJIOKHUTENIbHBIX M OTPULIATETIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMAMH METAUIOB U HeMeTauioB. [IpuuuHBl M3MEHEeHus
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B IEPUOAAX U IPyNIaX.

O6pazoBanue 6uHapHbIX coequHenuil. [lonsitue 06 noHHOM cBsi3U. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETANIOB MEXAY CO00il — oOpa3oBaHUE JABYXaTOMHBIX MOJIEKYJI
npocThixX BemlecTB. KoBajieHTHast HEMOIsIpHAs XUMHUUYECKas CBSA3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYJIBI.

B3auMmozeiicTBue aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAIOB MEXAYy co00il — oOpa3oBaHHWE OMHAPHBIX COEAMHEHUN
HEMETAIJIOB. DJIEKTPOOTPULATENbHOCTD. [IOHATHE O KOBAaJIEHTHOM MOJISIPHOM CBA3U.

B3auMopeiicTBue aTOMOB XMMHYECKUX JIEMEHTOB-METAJUIOB MEXy co00M — 00pa3oBaHHE METAITMYECKUX KPUCTAIIIOB.
[ToHsTHE O METAIUNIMYECKOU CBA3U.

Lemoncmpayuu. Monenn aToMOB XMMHYECKHX 3JIEMEHTOB. Ilepmommyeckas cucremMa XuMuYecKux snemeHToB J[.H.
Menpeneena.

Jlabopamopnuwiti oneim Ne 3. MoaenupoBaHue IpUHIMNA IEUCTBUS CKAaHUPYIOIIETO MUKPOCKOTA.

Jlabopamopnuwiii onbIT Ne 4. VI3roToBiIeHrE MOJIeeH MOJIEKYI OMHAPHBIX COSAUHEHUM.
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Tema 2. IIpocTbie BewecTsa.

[TonmoxeHne MEeTaiOB U HEMETAJUIOB B IIEPUOJIMUECKON CUCTEME XUMUYECKUX diieMeHToB .M. MenneneeBa. Baxnenmue
IIPOCTHIC BEIIECTBA — METAJUIBI: JKEJIe30, ATFOMUHUM, KalIbIlUi, MarHui, HaTpui, Kaaui. O0mue hu3ndecKre CBONCTBA METAJIOB.

Baxwnelimue npocTbie BellleCcTBA — HEMETaIbl, 0Opa30BaHHbIE aTOMaMu KHUCIIOPOJa, BOJOPOJa, a30Ta, cepbl, (ocdopa,
yriepoaa. CnocoOHOCTh aTOMOB XHMMHYECKHUX 3JEMEHTOB K OOpPa30BaHMIO HECKOJBKUX MPOCTHIX BEIIECTB — aJIOTPOIHUS.
AnnoTporniHbie MoauduKaIuu Kuciaopoja, pocdopa u ogoBa. Metauinueckue U HEMETALIUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB.
OTHOCUTETBLHOCTD JISJICHUS MPOCTHIX BEIIECTB Ha METAJIBI 1 HEMETAJLIIBI.

[TocTostnnast ABoraapo. KomudectBo BemiectBa. Monb. Momnsphas macca. MounspHbIii 00beM Ta3000pa3HbIX BEIIECTB.
KpaTHble enMHUIIBI KOJIMYECTBA BEIIECTBA — MHJIUMOJIb U KHJIOMOJIb, MUJUIMMOJISIPHAs. M KUJIOMOJISIpHAas Macchl BEIECTBA,
MUJUTUMOJISIPHBINA U KHJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacudetsl ¢ UCNOIB30BAHUEM MOHSITUI «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJSPHBIA 00BEM Ta30B», «UUCIO
ABoraapo».

Pacuemnvie 3a0auu.

1. Beruncnenue MOJISIpHON MacChl BEIIECTB TTO XUMUYECKUM (HOpMYyJIaMm.

2. PacueTsl ¢ CIIOIb30BaHUEM MTOHSATUHN «KOJIMUYECTBO BEIIECTBA», «MOJISIPHASI MacCay, «KMOJSIPHBIA 00BEM Ta30BY», «UUCIIO
ABoraapo.

Hemoncmpayuu. O6pasupl metaios. [lomydenune o3ona. OOpasiel 6EIOTO U CEPOTro 0JI0Ba, OEIOT0 M KpacHoTro docdopa.
HekoTopbie MeTaTbl 1 HEMETAIIIBI KOJIMYECTBOM BemiecTBa 1 Moab. Mojiens MOJsIpHOTO 00heMa Tra3000pa3HbIX BEIIECTB.

Jlabopamopnuwiii onvim Ne 5. O3HaKOMJIEHUE C KOJUJIEKIIMEH METaJIJIOB.

Jlabopamopuwiii onvim Ne 6. O3HaAKOMJIEHHE ¢ KOJIJIEKITUEH HEMETAILIOB.
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Tema 3 COQIII/IHeHI/IH XUMHUYCCKHX 3JICMECHTOB.

Crenenp okucienus. OnpeaesieHne CTeeHU OKUCIEHUS AIEMEHTOB 110 XUMUYECKOW (opMyIie CoeqMHEHUSI.

CocraBnenue Gopmys1 OMHAPHBIX COCTUHEHUM, OOIIHIA CTIOCO0 WX Ha3bIBaHUS. bUHApHBIE COCTUHEHUS: OKCUIBI, XJIOPHUIBI,
cynbuasl u nap. CocraBinenue ux ¢opmya. IlpencraBurenu OKCUAOB: BOJA, YIVIEKUCIBIA a3 M HEralleHas H3BECTb.
[IpencraBuTenu JIETy4uX BOAOPOAHBIX COEUHEHHN: XJIOPOBOIOPOI U AMMHAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUM B Boje. Tabnauna pacTBOPUMOCTU TUIPOKCUAOB U COJIEH B
BoJie. [IpencraBurenu mienoyei: TUAPOKCUbI HATpUA, Kanus U Kanbuus. [loHsATHE O KaueCTBEHHBIX peakuusx. MHIUKaTOpHI.
M3MeHeHne OKpacKu MHIMKATOPOB B LIEJIOYHOM Cpele.

Kucnotsl, ux cocra u HazBanus. Kiaccudukanus kucnor. [IpencraBurenu KUCIOT: cepHasi, ColsiHas U a30THas1. 3meHenue
OKpPACKHA MHAUKATOPOB B KUCIIOTHOU CpeJIe.

Coun kak TPOU3BOAHBIE KUCIIOT M OCHOBaHUU. X cocTaB v Ha3BaHud. PactBopuMocTs coneid B Boge. [IpeacraBurenu conei:
XJIOPUJ HaTpusl, KapOoHat u (ocdar KaabLus.

AMop(dHBIE U KPUCTAIUNIMUECKHE BEIIIECTRA.

MexXMONEKyJIApHbIE B3aUMOJCUCTBUS. THUMNBI KPUCTALUIMYECKUX PEUICTOK: HWOHHAs, AaTOMHAas, MOJICKYJsIpHAs W
METaJIMYECKAsi. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTANTIMYECKUX PEIIETOK.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa [JIsl BEIIECTB MOJIEKYJISIPHOTO
cTpoeHus. YucTeie BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPIABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BEIIECTB U
cMeceil. FIx coctaB. MaccoBas 1 00beMHast 10714 KOMIIOHEHTa cMecu. PacueTsl, CBSI3aHHbIEC ¢ HCTIOJIb30BAHUEM MOHSTHUS «IOJISD.

Pacuemnvie 3a0auu.

1. Pacuer maccoBoil 1 00BEMHOM 10J1€if KOMIIOHEHTOB CMECH BEIIECTB.

2. BpluncneHue MaccoBOM [0 BELIECTBA B PAcTBOpPE IO HM3BECTHOW MAacce pacTBOPEHHOI'O BEIIECTBA U Macce
pacTBOPUTEIIS.

3. Beruncnenue Maccbl pacTBOPSIEMOIrO BEIIECTBA W PACTBOPUTENSI, HEOOXOAUMBIX JUIsl TIPUTOTOBJICHUS OMPEIEICHHOM
MAaCChI pACTBOPa C U3BECTHOM MaCCOBOM JI0JIE pACTBOPEHHOT'O BEIIECTBA.
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Jlemoncmpayuu. O6pa3Lbl OKCUIOB, KUCIOT, OCHOBaHUHN U coseil. Moenn KpUcTaJuIMueCKUX PEIIeTOK XJIOpUIa HaTpus,
anmMasza, okcuaa yriepona (IV). B3psiB cmecu Booposa ¢ Bo3ayxom. CriocoObl paszeneHusi cMeceid. JIucTuuisuus Bobl.

Jlabopamopnwiii onvim Ne 7. O3HaAKOMJIEHHE ¢ KOJIJISKITUEH OKCHJIOB.

Jlabopamophuwiii onvim Ne 8. O3HaAKOMJICHHE CO CBOMCTBAMH aMMHaKa.

Jlabopamophuwiii onvim Ne 9. KauecTBeHHas: peakius Ha YIIICKUCIBIN Tas3.

Jlabopamopnuwiii onvim Ne 10. Onpenenenrie pH pacTBOpoB KUCIOTHI, IIEI0YU U BOJIBI.

Jlabopamopnuwiii onvim Ne 11. Onpenenennre pH TMMOHHOTO U sI60JIOYHOTO COKOB Ha Cpe3e IIJI0JI0B.

Jlabopamopuuwiii onvim Ne 12. O3HaKOMIJICHUE C KOJUICKIIUEH COJIEH.

Jlabopamopnwiti onvim Ne 13. O3HakOoMIIEHHE C KOJUICKIMEW BEHIECTB C Pa3HbIM THUIIOM KPUCTAJUTMYECKON PEIIETKHU.
H3roToBiieHne MOIeNIe KPUCTAIUTMUECKUX PEIIETOK.

Jlabopamopnwiii onvim Ne 14. O3HaKkoMiIeHHE ¢ 00pa31[0M TOPHOM ITOPO/IBI.

Tema 4. U3MeHeHus1, IPOMCXOsIIIIME C BelIECTBAMM.

[ToHsiTHE ABIECHUN KaK U3BMEHEHUHN, TPOUCXOIAIINX C BEIIECTBAMU. SIBJIEHMUS, CBI3aHHBIE C ©BMEHEHUEM KPUCTAIITUYECKOTO
CTPOCHHS BEIIECTBA NP IOCTOSSHHOM €Tr0 COCTaBe, — (pusmueckue siBaeHus. OuU3NUecKre SBICHUS B XUMUU: JTUCTHILIALMSA,
KPUCTAJIJIN3AIMs, BRITApUBAHNE U BO3TOHKA BEIIECTB, [ICHTPU(YTUPOBAHHE.

SIBiieHMs, CBSI3aHHBIE C M3MEHECHHMEM COCTAaBa BEIIECTBA, — XMUMHUYECKHE peakuuu. lIpu3Haku u yCiaoBUs NPOTEKaHUSA
xuMuueckux peakuuii. [loHsiTHe 00 »5K30- M JHAOTEPMHYECKUX peaKIusAx. Peakuuu ropeHusi Kak YacTHBIM ciyyai
AK30TEPMHUYECKUX PEAKINH, TPOTEKAIOIINX C BBIJCICHUEM CBETA.

3aK0H COXpaHEHUSI MAacChl BEIIECTB. XUMHYECKUE YPaBHCHUS. 3HAUCHUE UHIEKCOB U KO PUIIUESHTOB.

CocraBiieHHE ypaBHEHUM XUMUYECKUX PEAKIIUMN.

Pacderpl 1o XMMUYECKMM ypaBHEHUsSM. PerieHue 3ajad Ha HaXOXKIACHHE KOJHWYECTBA BEIIECTBA, MACChl WIHM O0BbeMa
MPOJYKTa PEaKIMK M0 KOJIUYECTBY BEIIECTBA, MAacCe WIM 00BEMY MCXOIHOTO BeliecTBa. PacdeTsl ¢ MCIONB30BAHUEM TTOHSTHS
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«Z10J51», KOTIa UCXOHOE BEIIECTBO JJaHO B BUJE PACTBOPA C 3aJaHHOM MAaCCOBOM J10JI€H PACTBOPEHHOIO BELIECTBA UIIA COIEPKUT
ONPENEIICHHYIO JOJII0 MIPUMECEN.

Peakuuu pasnoxenus. [lonsitue o ckopoctn xumudeckux peakiui. Karanuzaropel. @epMeHTHI.

Peakmuu coenunenus. Katanutuueckue u HekaTamuTuueckue peaknuu. OOpaTUMbie U HEOOpAaTUMBIE PEAKITUH.

Peakiun 3amemenusi. DIEKTPOXUMHUYECKHM PAJN HANPSHKEHUM METAJJIOB, €r0 HMCIOJb30BAHUE JISI MPOTHO3UPOBAHUS
BO3MOXHOCTH MPOTEKAHUS PEAKIIMI MEKIY METAUIaMUA U pACTBOPAMH KHCJIOT.

Peakiiuy BeITECHEHMSI OJHUX METAJJIOB U3 PACTBOPOB MX COJIEW NPYTMMH METAJIIaMHU.

Peakuuu oOMena. Peakiiuu HedTpanu3amuu. Y CIOBUs MIPOTEKAHUS peaKivii oOMeHa B pacTBOpax JI0 KOHIIA.

Tunel XUMHUYECKUX peakiui (MO MPU3HAKY «YHCIIO U COCTaB MCXOJHBIX BELIECTB M MPOJIYKTOB PEaKIMN») Ha MpUMEpe
CBOWCTB BOJbl. Peaknus pa3nokeHus — 3JEKTPOIn3 BoAbl. Peakiiny coeqnHeHns — B3aUMOAEHCTBHE BOJBI C OKCHIAMHU METAJIJIOB
u HemeTasuioB. [loHaTre «ruapokcuabpl». Peakium 3aMenieHus — B3auMOJICHCTBUE BOJIbI C IIETOYHBIMU U MIEJIOYHO3EMEIbHBIMU
MetaiiaMu. Peakiiuu oOMeHa (Ha mpuMepe rujiposinia cyib(huia amtoMUHUS U KapOuaa Kaablus).

Pacuemnvie 3a0auu.

1. BeruucieHue no XMMHUYECKUM YPaBHEHHUSM MAcChl WM KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce WM KOJUYECTBY
BEIIIECTBA OJIHOTO M3 BCTYMNAIOIINX B PEAKIIMIO BEIIECTB WJIM TPOJAYKTOB PEAKIINH.

2. Beruncnienue Macchbl (KOJTUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKiliy, €CJIM U3BECTHA Macca UCXOJHOTO BEIIECTBa,
COAEPKALLETO ONPEAECICHHYIO JOII0 IIPUMECEN.

3. Brruucnenne macchl (KoM4UecTBa BeIlIecTBa, 00beMa) MPOIyKTa Peakiud, €CIM U3BECTHA Macca PacTBOpa U MaccoBas
JIOJIS1 PACTBOPEHHOTO BEIIECTBA.

Jlemoncmpayuu. Ilpumepsl puznueckux sSIBICHUI: a) MiaBieHue napadunHa; 6) BO3roHKa Hoja Ui O€H30MHON KUCIIOTHI; B)
pacTBOpeHUE NepMaHranara Kajusi; r) 1uddy3ust IymrCcThIX BEMIECTB C TOPSIICH JTaMIIOYKU HakaauBaHus. [[puMepbl XUMUYECKUX
SBJICHUHN: a) ropeHue maruus, ¢ocdopa; 6) B3aUMOACHCTBHE COJITHOM KHCJIOTHI C MPaMOpOM WIIM MEJIOM; B) TMOJy4YeHHUE
ruapokcuna meau (II); r) pactBopeHne moy4eHHOro TUAPOKCHAA B KUCIOTax; A) B3aumozeiictBue okcuaa meau (II) ¢ ceproii
KHUCIIOTOW MPU HArpeBaHMM; €) Pa3NIoKEHHE MepMaHraHaTa Kajus; ’) B3aUMOJCHCTBUE pa30aBICHHBIX KHUCIOT C METAJJIaMU; 3)
pazyioKeHUe MEePOKCHUaIa BOJAOPOAA; M) SJIEKTPOIIU3 BOJBIL.
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Jlabopamopnuwiii onvim Ne 5. IlpokanBaHue MEIM B TUIAMEHU CIIUPTOBKHU WUJTU TOPEIIKH.

Jlabopamopuuwiii onvim Ne 16. 3ametienre meau B pactBope xiopuaa meau (I1) sxenezom.

Ipaxkmuxym Ne 1. Ilpocreiiine onepannu ¢ BeuiectBoM (0 1) pacnpeaeneHa rno TeMam:

1. TlpaBuna TexHuku Oe3o0macHOCTH mpu paboTe B XuMUYeckoM kaOuHeTe. [Ipumembl oOpaieHus ¢ J1abopaTOpHBIM
000pyI0BaHUEM U HArpeBaTEIbHBIMU IPUOOPAMH.

4. Tlpu3HaKu XUMUYECKUX PEAKIIHil.

5. [IpuroroBieHue pacTBopa caxapa U ONpeesIeHue MAaCCOBOM J0JIU €ro B PacTBOPE.

Tema 5. PacrBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JICKTPOJIMTOB.

PactBopenue kak ¢puznko-xuMmudeckuii mporiecc. [loHaTue o rugpaTax u KpUCTaUIOTHAPATAX.

PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJAENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJIBIX BEIIECTB OT TEMIEPATYPHI.
HacpimenHble, HEHACBIIIEHHBIE U IEPECHIILIEHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB JIJI1 IPUPOJBI U CENBCKOTO XO351CTBA.

[TonsaTue 00 AEKTPOTUTHIECKON TUCCOUMAIMU. DICKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHU3M JIUCCOLUAIIMU DJIEKTPOIUTOB
C Pa3JIUYHBIM TUTIOM XUMUYECKOU CBsI3U. CTENEeHB AIEKTPOJUTHIECKOMN Auccormanun. CUIbHbBIE U CJIa0bIe SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU DIEKTPOIUTUYECKON aucconuanvv. OHHbIE YypaBHEHUSI pEaKUU. Y CIOBUS MPOTEKAHUS
peakiu 0OMeHa MEXIy IEKTPOJIUTAMU JI0 KOHIIA B CBETE€ MOHHBIX MPEACTABICHHIA.

Knaccudukanus noHOB 1 MX CBOWCTBA.

Kucnotsl, ux xknaccudpukanus. uccounanusi KUCIOT U UX CBOMCTBA B CBETE TEOPUU BJIEKTPOIUTUYECKON IHCCOLIMAIUU.
MonexkynspHbIE 1 HOHHBIE YPABHEHUS PEAKIMN KUCIOT. B3anMoneicTBue KUCIOT ¢ METAJLIAMM.

DIJIEKTPOXUMHUYECKUH PSJT HAMPSKEHUI METAIUIOB. B3auMo1eiicTBUE KUCIOT C OKCHAaMU METAJIJIOB.

BzaumopencTBre KUCIOT C OCHOBAaHUSIMM — PEAKIMS HEUTpAIM3alui. B3auMo1eCTBUE KUCIIOT C COJISIMU.

Hcnonb3oBanne TaONMIBI PACTBOPUMOCTH JJIsi XAPAKTEPUCTHUKUA XWMHUYECKMX CBOWCTB KHUCIOT. OCHOBaHUS, UX
kiaccudukaiys. Jucconmanus OCHOBaHUN M UX CBOMCTBA B CBETE TEOPHH IJICKTPOTUTHICCKON AUCCOIMannm. B3anMoaericTeue
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OCHOBaHUM C KHUCJIOTaMH, KHUCJIOTHBIMH OKCHAAMHU M cojisiMH. Mcmonib3oBaHue TAaOMUIBI pAaCTBOPUMOCTH JIJISI XapaKTEPUCTUKHU
XUMUYECKUX CBOMCTB OCHOBAHUU. Pa3iioxeHne HEpaCTBOPUMBIX OCHOBAHUI IIPU HATPEBAHUMU.

Conm, ux KiaccupuKanus U TUCCOIUAINS PA3IMYHBIX TUTIOB cosieil. CBONCTBA COJIEH B CBETE TEOPHH AIICKTPOIUTHIECCKOM
avcconuannu. BzanmoaencTeue cojer ¢ MeTaajlaMHy, YCIIOBUS MPOTEKAaHUS ATUX peakunil. B3anmoaencTBue coen ¢ KUCIOTaMu,
OCHOBAHUSIMU U coyisiMU. Mcnonp30BaHue TaOIUIbI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKU XUMUYECKUX CBOUCTB COJICH.

O0600u1IeHue cBeeHni 00 OKCUIAX, X KJIacCU(pUKAIIMU U XUMUYECKUX CBOMCTBAX.

['eneTnyeckue psiabl METALIOB U HEMETAJUIOB. ['eHeTHueckas CBsI3b MEXKAY KilacCaMU HEOPTaHUYECKHUX BEIIECTB.

OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIC peakiiui. OKUCIUTETh U BOCCTAHOBUTENb, OKUCIICHHUE U BOCCTAHOBJICHUE.

Peakiuu MOHHOTO OOMEHAa U OKHUCIHMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHWe YpaBHEHUU OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN METOJIOM JIEKTPOHHOTO OallaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJUIOB, KUCIOT M COJIeH B CBETE MPENCTaBICHUN 00 OKUCIUTEIIHHO-
BOCCTAHOBUTEJIBHBIX MPOIECCaX.

Jlemoncmpayuu. VcnibiTaHWe BEIIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOJHOCTh. JIBMIKEHHE OKpAIlIEHHBIX HMOHOB B
AJIEKTPUUYECKOM T10JIe. 3aBUCUMOCTh 3JIEKTPOMPOBOJAHOCTH YKCYCHOM KHCIOTBI OT KOHILEHTpanuu. B3zaummopeiicTBue IMHKA ¢
cepoii, consiHor kuciotoi, xiaopuaom meau (II). l'openne maraus. BzanmoelicTBue XJI0pHOH U CEPOBOAOPOIHOM BOJIBI.

JlabopamopHnuwiti oneim Ne 17. BzaumoaeiicTBue pacTBOPOB XJIOpU/Ia HATPHS M HUTpaTa cepedpa.

JlabopamopHnuwiti onetm Ne 8. [lonydeHne HEpacTBOPUMOTO THIPOKCHUIA M B3aUMOJICHCTBUE €r0 C KUCIOTaMH.

Jlabopamopnwiii onvim Ne 19. BzaumoaeiicTBHE KUCIOT ¢ OCHOBAaHUSMH

Jlabopamopnuwiii onvim Ne 2(). BzaumMoaecTBHE KUCIOT ¢ OKCHIAMU METAJIJIOB

Jlabopamopuwiii onvim Ne 21. BzaumoaeicTBUe KUCIOT C METaJIaMHU.

JlabopamopHhuwiii onvim Ne 22. BzauuMo1€ICTBUE KUCIIOT C COJISIMH.

Jlabopamophuwiii onvim Ne 23. BzaumoeicTBUE 1IETI0UEH C KUCIOTaMHU.

JlabopamopHhuwiii onvim Ne 24. BzaumoaeiicTBHE MIEI0UeH C OKCHIaMH HEMETAJIIOB

Jlabopamopuwiii onvim Ne 25. BzaumMoaecTBHE MIET0YEH ¢ COMISIMHU

JlabopamopHnuwiii oneim Ne 26. [lonydeHne u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUH.
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JlabopamopHhuwiii onvim Ne 27. BzaumMo1eiCTBUE€ OCHOBHBIX OKCUJIOB C KUCJIOTAMHU.
Jlabopamopuuwiii onvim Ne 28. BzanmoaeiicTBe OCHOBHBIX OKCHJIOB C BOJIOH.
Jlabopamopnwiii onvim Ne 29. BzanmoaeiicTBHE KUCIOTHBIX OKCHJIOB C IIIEI0YaMHU.
Jlabopamophuwiii onvim Ne 3(. BzaumoaeicTBUE KUCIOTHBIX OKCHJIOB C BOJIOH.
Jlabopamophuwiii onvim Ne 31. B3aumoneicTBrue cojiei ¢ KUCIOTaMH.
Jlabopamopnwiii onvim Ne 32. BzaumoaeiicTBue cojiei ¢ menouami.
Jlabopamophuwiii onvim Ne 33. BzaumoaeiicTBue cojiei ¢ COSIMU.

JlabopamopHhwiii onvim Ne 34. BzaumoaeiicTBUE pacTBOPOB COJIEH ¢ MeTalJIaMHU.

Tema 7. IIpakTukym Ne 2. CBoiicTBa paCTBOPOB 3JIEKTPOJIUTOB.

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4.
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9 kJacc

Tema 1. Beenenne. O0masi XapakTepUCTUKA XHUMHYECKHUX 3JIEMEHTOB M XMMHUYeCKuX peakuuil. Ilepuognmueckmii
3aKkoH M I[lepuoauueckas cucrema xumu4ueckux djiemMeHToB [I.U. Mennaesieena.

XapakTepuCcTUKa XUMHUYECKOT0 dJIEMEHTAa Ha OCHOBaHMH ero nosioxenuns B [ICXD /.. Menneneesa.

CBoiicTBa OKCHIOB, KHCJIOT, OCHOBaHUW M COJICM B CBETE TEOPUHU DJIEKTPOIUTHUYECKOW AMCCOLMAIMA W OKHUCIICHUS-
BOCCTAHOBJICHMUS.

CocraBieHUE OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

AMdoTepHbIE OKCHUJIBI ¥ TUPOKCHIBI.

[Tepuonnueckuii 3akoH u [leprnognueckas cucrema [[.11. MenaeneeBa B CBET€ y4eHHUsI O CTPOCHUU aTOMA.

XHWMHUYECKAsi OpraHu3anus )KUBOW U HE)KUBOM ITPUPOIBI.

Knaccudukanust XuMU4ecKUX peakiuil o pa3InyHbIM NPU3HAKAM.

[ToHsTHE O CKOPOCTH XUMHUUYECKOU PEAKLINU.

Karanuzaropsl.

O00011eH1Ee U CUCTEMATH3aIMs 3HAaHUN 110 TeMe «BBenenuey.

Koumponvnas paboma Ne I no reme «Brenenuey»

Jemoncmpayuu. Ilepunonnueckas tadauna .M. MenneneeBa. Mojienn aToMOB 3J1eMEHTOB 1-3 ieproioB.

Mogenb cTpoeHHs 3eMHOTO 11apa B MONEPEYHOM pa3pe3e. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW peakiuu oT: 1) npupoabl
pearupyroIux BeniecTB; 2) KOHICHTPAIUU B-B; 3) IUIOMIAJU CONMPHKOCHOBEHUS PEarupyrolmx B-B; 4) TeMIeparypsl B-B. 5)
['oMoreHHbIN 1 TeTepOreHHbIN KaTanu3. @epMeHTaTUBHBIN KaTanu3. UHrubupoBaHue.

Jlabopamopuuwiii onvim Ne [. Tlonydenue ruipoKCcua IIMHKA U UCCIIEIOBAHUE €T0 CBOMCTB.

JlabopamopHnuwiii oneim Ne 2. MoaenupoBanue noctpoenust [1C JI..Menaeneena.

JlabopamopHhuwiti oneim Ne 3. 3amenieHue xene3oM Menu B p-pe cynbdata meau (1)
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Jlabopamopnuwiti oneim Ne 4. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM p-LMU OT MPHUPOJIbl PEarupyrolliux B-B Ha MpUMEpPE
B3aUMOJEHCTBUS KUCIIOT C METAJIJIAMHU.

Jlabopamophuwiti oneim Ne 5. 3aBUCUMOCTb CKOPOCTH XUM. PEaKIIUU OT KOHII.-U PEarupyroliux B-B, HA IPUMEPE IIUHKA U
COJITHOM K-ThI PA3JIMYHON KOHIICHTPALIUH.

JlabopamopHnuwiii oneim Ne 6. 3aBUCUMOCTb CKOPOCTH XHUM. PEAKITUHU OT IIIOMIAIH COMPUKOCHOBEHHMSI pear.-X B-B.

Jlabopamopuuwiii onvim Ne 1. MonenupoBaHUE «KUIIAILETO CIOS.

Jlabopamopnwiti oneim Ne 8. 3aBUCHMOCTb CKOPOCTH XHM. pEaKkIMM OT TEeMIlepaTypbl pear-Xx B-B Ha IpUMEpe
B3aumoericTBus okcuaa menu (I1) cp-pom cepHOM K-Thl pa3InyHON TeMIIepaTyphl.

JlabopamopHhuwiti onerm Ne 9. PaznokeHue nepokcuaa BoJIopojia ¢ moMoIbio okcuaa mapranna ( IV) u karanassl.

Jlabopamopnuwiii onvim Ne 10. OO6Hapy»KeHHe KaTajaasbl B MUIIEBLIX MPOIYKTaX.

Jlabopamopnuwiti oneim Ne 11. UHrubupoBanue B3auMOJACHCTBUS K-T C METAJNIAMUA YPOTPOITMHOM.

Tema 2. MeTaLiIbl.

[Tonoxxenue snemeHToB-MeTamioB B Ilepuonuueckoit cucreme .M. MennaeneeBa u 0COOEHHOCTH CTPOCHHSI MX aTOMOB.
dusznueckue cBoiicTBa MeTauioB. CIIaBEL.

XHUMHUUYECKHUE CBOMCTBA METAIJIOB.

Mertamisl B npupoze. O0mme crnocoObl UX TMOJTyUYEHHUS.

Pemienne pacueTHbIX 3a/1a4 ¢ MOHATHEM MAcCOBasi JA0JIs BbIXOAa NPOIYKTa.

[TonsiTHE O KOPPO3UU METAIIIOB.

[IlenoyHbie MeTALIBL: OOIIIAs XapaKTEPUCTHKA.

CoeauHeHHus MISIOYHBIX METAIJIOB.

[IlemrouHO3EeMENbHBIE METAIUIBI: O0IIIas XapaKTEPUCTHKA.

CoenuHeHus MIEI0YHO3EMEILHBIX METAJIJIOB.
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AJIIOMUHUNA — TEPEXOAHBIA 3JIEeMEHT. DU3MYECKUEe M XUMHUYECKUE CBOMCTBA altOMUHUS. [lonydeHue W IpUMEHEHHUE
AIFOMHUHUSL.

CoenuHeHust ATFOMUHUAS OKCHJT U THAPOKCU, BX aM(DOTEpHBIA XapaKTep.

Ilpakmuueckas paboma Ne 3. «PemieHue 3KCIEPUMEHTAIBHBIX 3a7ad HA PACIO3HABAHUE W TOJYYEHUE COCIUHEHUN
METaJIJIOB

O060061enune 3HaHmnit o Teme «MeTamiby.

Konmponvuas paboma Ne 2 no teme «MeTaslIbl U KX COSTUHECHUS.

Hemoncmpayuu. O6pasis 1 u 3 metannos. O6pa3iibl criiaBoB. B3aumoaeiicTBue HaTpus, TUTUSI U KAJIBIHS C BOJOM.

B3anmoneiicTBrue HaTpusi U Mardus ¢ kuciaoponom. Bzaumopeiicteue Me ¢ HeMetaiamu. [lonyueHne ruipoKCUI0B Kele3a
WEUL)

JlabopamopHnuwiii oneim Ne 2. BzaumopeiicTBue p-poB K-T U cojeit ¢ Me.

Jlabopamopnuwiii onvim Ne 13. O3HaKOMIJICHUE C pyJlaMHU KeJie3a.

Jlabopamopnuwiii onvim Ne 14. OxpammBanue miamenu cossimu [IIM.

Jlabopamopnwiii onvim Ne 15. Ilonydenue ruapokcuaa kanpius. CBONUCTRBA.

Jlabopamopuwiii onvim Ne 6. Tlonydenue ruapokcuaa amroMuaus. CBoicTBa.

Jlabopamopnuwiti oneim Ne [7. B3aumopaeiicTBue xenesa ¢ COISTHON K-TOM.

Jlabopamopnuwiti oneim Ne 8. Tlonyuenue runpoxcunos xenesa (II) (I1T), croiicTna.

Tema 3. HemeTaiibl.

OO6mias xapakTepucTuka HeMeTaioB. O0IIMe XUMUYECKHE CBOMCTBA HEMETaIOB. HemeTamibl B Ipupojie U CrocoObl UxX
MOJTy4YECHUS.

Bopnopon: nosoxxenue, noiay4eHne, CBOMCTBA, IPUMEHEHHUE.

Bona.

I"anorensr: o6mas xapakrepuctuka. CoeIuHESHHS TaIOTCHOB.
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lIpakmuueckas paboma Ne 4. PemieHre SKCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe «[loarpyrina rajoreHoBy.

Kucnopona: nonoxenue, noay4eHue, CBOMCTBA, IPUMEHEHHUE.

Cepa: nonoxeHue, MoJiydeHue, CBOMCTBA U MPUMEHEHHE.

CoenvHeHus cepsl

CepHas KMCIIOTa KaK 3JIEKTPOJIUT U €€ COJIH

CepHas KuCIIOTa KaK OKACIHUTEND. [loTydeHrne u npuMeHEHNEe CEPHOM KUCIOTHI

lIpakmuueckas paboma Ne 5. Pemenre sKCiepuMEHTANIbHBIX 3a/1a4 110 TeMe «[loarpymma kuciopoaay.

ABOT M ero cBOMCTBA.

AmMMuak u ero coricra. Cojii aMMOHHUSL.

OKcuabl a3ora.

A30THas KHCJIOTa KaK 3JIEKTPOJIUT, €€ TPUMEHEHHUE.

A30THas KHCJIOTA KaK OKUCIUTENb, €€ MOJIyYCHHE.

®ochop. Coequnenus pocdopa. [lonstue o pochopHbIX ynoOpeHUsIX.

Yraepoa: nonoxeHue, NoaIy4YeHne, CBOMCTBA, IPUMEHEHHUE.

Oxkcuppl yriepoja.

VYronpHas kuciora u €€ coau. JKecTKoCTh BOABI U CIIOCOOBI €€ YyCTpaHeHUS

KpeMmunit: nonoxenue, nojry4eHue, CBOMCTBA, IPUMEHEHUE.

CoenvHeHUs! KPEMHUSL.

CunukaTHasi IPOMBIIIICHHOCTb.

lIpaxmuueckas paboma Ne 6. «IlomyyeHue, coOMpaHue U pacrno3HaBaHUE Ta30By.

O06o0611enne 3HaHuK 1Mo TeMe «HemeTainy.

Koumponvnas paboma Ne 3 no reme «Hemeranibiy.

Jlemoncmpayuu. O6pa3isl raIoTeHOB — MPOCTHIX B-B. B3anMoielicTBUE TAJIOTEHOB C HATPUEM, C aTlOMUHUEM. BeITecHeHNE
xJ0poM Opoma WM Hoja u3 p-poB ux cojei. BzaumopeiictBrue cepsl ¢ Me, BOJIOPOAOM U KUCIIOPOI0M. B3anMoielicTBie KOHII.
a30THOM K-ThI ¢ Menwto. [lormomenne yriaem ra3oB WM p-HBIX B-B. BoccTaHOBiIeHHE Menu w3 €€ OKCHIOB yriem. OOpasIibl:
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MPUPOJIHBIX COCAMHEHUMN XJyiopa, cephl, pocdopa, yriepoaa, kpemuust O6pasiibl CyibpaToB, HUTPATOB, KapOoHATOB, PochaTos.
OOpas1ibl cTeka, KEPaMHUKH.

Jlabopamopmwiii onvim Ne 19.
Jlabopamopmwiii onvim Ne 20.
Jlabopamophuwiii onvim Ne 21.
Jlabopamophuwiii onvim Ne 22.
JlabopamopHuwiii onvim Ne 23.
JlabopamopHuwiii onvim Ne 24.
JlabopamopHnwiii onvim Ne 235.
JlabopamopHmwiii onvim Ne 26.
Jlabopamopmwiii onvim Ne 27.
JlabopamopHhuwiii onvim Ne 28.
Jlabopamophuwiii onvim Ne 29.
Jlabopamopuwiii onvim Ne 30.
Jlabopamophwiii onvim Ne 3 1.
Jlabopamopnuwiii oneim Ne 32.
Jlabopamopuuwiii oneim Ne 33.
Jlabopamopnwiii onvim Ne 34.
Jlabopamopnwiii onvim Ne 35.
JlabopamopHhuwiii onvim Ne 36.
Jlabopamopuuwiii onvim Ne 37.
JlabopamopHuwiii onvim Ne 38.
Jlabopamopuuwiii onvim Ne 39.
Jlabopamopuuwiii onvim Ne 40).

[Tonydenue u pacno3HaBaHUE KUCIOPO/A.
HccnenoBanrie NOBEpXHOCTHOTO HATSKEHUS BOJIBI.
PacTBOpeHune nepmaHranara Kajaus WiId METHOTO Kyllopoca B BOJIE.
IM'uapararust 06€3BOKEHHOTO CyJib(aTa MeIu 2
N3roroBiieHHEe TUIICOBOrO OTIEYATKA.
O3HakoMIIEHHE C KOJUIEKIIMEN OBITOBBIX (PUIIBTPOB.
O3HakoMJIEHHE C COCTAaBOM MUHBO/IBI.
KauecTBeHHas p-11Ms HA TAIIOTEHUI-UOHBI.
[Tonydenue u pacno3HaBaHUE KUCIOPO/A.
['openue cepsl.

CB-Ba pa30aBJIEHHON CEPHON K-ThI.

N3yyeHune c-B aMmmuaKa.

Pacnio3naBanue conert aMMOHUSA.

CB-Ba pa30aBJIICHHOM a30THOM K-THI.
BzaumopeiictBre KOoHII. A30THOH K-THI C MEIBIO.
['openune ocdopa Ha BO3ayXe U B KUCIOPO/IE.
PacnoznaBanue docdatos.

I'openue yris B kuciopozae.

[Tonydenue yroinbHOM K-Thl M U3y4YEHUE €€ CB-B.
[lepexon kapOOHATOB B THAPOKAPOOHATHI.
Paznoxenue runpokapboHaTa HaTpHsl.

[Tonmy4yeHne KpeMHUEBOU K-Thl U U3YUYEHHUE €€ CB-B.
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Tema 4. O0001eHNEe 3HAHMI 110 XMMHUHM 32 KyPC OCHOBHOM IIKOJIbI.

ITepnonnyeckuit 3akoH u Ilepuoauueckas cucrema JI.M. MenaeneeBa B CBeTe TCOPUU CTPOCHHUS aToMa 3aKOHOMEPHOCTH
VU3MEHEHHsI CBOMCTB JIEMEHTOB M UX COCIMHEHUH B IIEPUOAX U IPYNIIAX B CBETE NPEACTABICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB.
3Hauenue [lepuoanueckoro 3akoHa.

Knaccudukanys XuMU4ecKUX peakuui o pa3InyHbIM npu3HakaM. CKOpOCTh XMMHUYECKOW pEaKIHH.

Knaccudukanus u cBoHCTBa HEOPraHUYECKHUX BEILIECTB.

Jlucconumanys 3JIEKTPOJINTOB B BOAHBIX pacTBOpax. MIoHHbIE ypaBHEHUS pEaKIUN.

I'eneTnueckue psabl METAIIA, HEMETAILJIA U [IEPEXOTHOTO METaIA.

OKucIuTENbHOE- BOCCTAHOBUTEIBHBIEC PEAKIIUY.

Konmponvuaa paboma Ne 4 «Pemenne I'MA»

Tpenunr-tectupoBanue 1o Bapuanram [ A nmpouuisix et 1 1eMoOBEpCHH
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3. TemaTuueckoe IJIAHUPOBAHUE

8 ki1ace

Nen/n | Haumenosanue pazoenog Konuuecmeo uacos, Jeamenvrocmp yuumens ¢ yuémom npozpammol 60CHUMAHUA
O0MBEe0eHHbIX HA 0CBOCHUE (mooyna «llIkonvustit ypok»)
nPOPAMMHO20 Mamepuana

1 Beenenue. 4 YCTaHOBJIEHUE TOBEPUTEIbHBIX OTHOLIEHUN MEKIY YUUTEIEM U €TI0

00y4aroMHucs;

2 ATOMBI XUMHUYECKHUX 9 noOy>kJieHue o0yyaroumxcs coOI0aaTh Ha ypoKe OOIIEPUHATHIE HOPMBI
3JIEMEHTOB. MOBEJICHUSI; TPUBJICYEHUE BHUMAHMSI 00y4arOLINXCs K IEHHOCTHOMY

acIeKTy U3y4YaeMbIX Ha ypOKax sIBJICHUH;

3 IIpocTeie BemecTBa. 6 MCMOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEHN COZiep KaHusl y4eOHOTrO

npeaMeTa; IPUMEHEHNE Ha yPOKe HHTEPAaKTUBHBIX (hOpM pabOThI
00y4arImuxcs;

4 CoenMHEHUS XUMHYECKHX 16 MIPUMEHEHHE HA YPOKE UHTEPAKTUBHBIX (OPM pabOThI 00YUaIOLINXCS;
3JIEMEHTOB. MOTHBAIMSI PYIUPOBAHHBIX O0YUaIOLIUXCS HAJl UX HEYCIEBAIOLIUMU

OJTHOKJIACCHUKaMU;

5 N3menenns, 12 VMHULMMPOBAHUE U MOAJIEPIKKA UCCIIEI0BATENIBCKON AESITEIbHOCTH
IIPOUCXOSAIINE c o0yyaromuxcs;

BELIECTBAMM.

6. PactBopenue. PacTBOpHI. 21 peanzanus 00y4JaromuMHC HHAUBUAYAIbHBIX U IPYIIOBBIX
CaoiicTBa pacTBOpOB HCCIJIEIOBATENLCKUX MPOEKTOB, YTO JACT UM BO3MOXKHOCTh MPUOOPECTH
AJEKTPOJIUTOB. HaBbIK CAMOCTOSITENIbHOTO PELIeHHs TEOPETUUECKON MPOOIIeMbI, HABBIK

TeHEepUPOBaHUSA U 0POPMIIEHHSI COOCTBEHHBIX U1, HABBIK YBaXXHUTEIbHOTO
OTHOILLIEHMS K UyXHUM UAesIM, 0(OpPMIIEHHBIM B paboTax Apyrux
ucclieioBaTeneil, HaBbIK My OJIMYHOTO BRICTYIIJICHUS TIEpe] ay IMTOpHen
apryMEHTHPOBAHUS U OTCTAaUBaHUs CBOEH TOUKH 3PEHHU.
Hmozo: 68
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9 kiace

Ne n/n Haumenosanue Konuuecmeo uacos, Jleamenvnocmo yuumens ¢ yuémom npozpammsl 60CRUMAHUA
paszoenos 0MEeOeHHbIX HA 0CBOEHUE (mooyna «ILLIKonsHbLIL YPOKY»)
npoZpammHozo mamepuana
1 BBenenue. Obmas 21 YCTaHOBJICHUE JOBEPUTENbHBIX OTHOLIECHUM MEXKIY YUUTEIIEM U €TI0
XapaKTepUCTHKA 00yYaroImuMucs;
XUMHUYECKHUX JIEMEHTOB o0y kJIeHue 00yJaronuxcst COOTI0AaTh Ha YPOKE OOIICTIPUHSATHIC
" XUMHYECKHX HOPMBI NTOBEJICHHS; IPUBJICUEHNE BHUMAHUS 00y4aroluxcs K
peaxuuii. LIEHHOCTHOMY aCHEKTy U3Y4YaeMbIX Ha ypOKax SIBICHUM;
[lepuoanueckuii 3akoH UCIIOJIb30BaHUE BOCIIUTATEIBHBIX BOBMOKHOCTEH COJiepyKaHUs y4eOHOTO
u nepuoanyYecKas IpeMeTa; IpUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI
CUCTEMAa XMMMUYECKUX 00yyaromuxcs.
3JIEMEHTOB JI.1.
Meneneesa.
2 Meraisl. 27 MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOThl 00YUaIOIINXCS;
MOTHBAIIMS 3PYIMPOBAHHBIX 00YYaIOIIMXCSI HAaJl X HEYCIEBAIOINMU
OJIHOKJIACCHUKAaMU;
WHUIUUPOBAHUE U MOJIEP)KKa UCCIIE0BATEIbCKOM NeSTEIbHOCTH
oOyyJaronuxcs.
3 Hewmeramisbl. 38 peanu3aiys 00y4aonMMHICI HHANBUIYAIbHBIX U IPYTIIOBBIX
HCCIIEIOBATENbCKUX IPOEKTOB, YTO JAaCT UM BO3MOXKHOCTh MPUOOPECTH
HaBBIK CAMOCTOSITEIBHOTO PEIICHUS TEOPETHUECKON TPOOIEMbI, HABBIK
TeHEPUPOBaHUS B O(DOPMIICHHS COOCTBEHHBIX HJIEH, HABBIK
YBaXXUTEILHOTO OTHOLIEHHS K Uy KUM UJesM, 0(hOpMIIEHHBIM B paboTax
JPYTHUX UCCleoBaTesel, HaBbIK MyOIMYHOTO BBICTYTUICHUS TIepe]]
ayJIMTOpUEH apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKH 3PEHUSI.
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O06001IeHMEe 3HAHUNA 1O
XUMUHA 3a Kypc
OCHOBHOM IIKOJIBI.

16

HICIOJIL30BAaHUE BOCIIUTATEIbHBIX BO3MOKHOCTEHN COACPpIKaHuA y‘-ICGHOI‘O
npeaMeTa; NpUMEHEHNE Ha yPOKe HHTEPAaKTUBHBIX (hOpM pabOThI
o0yJaromuxcs;
opraHu3anuya Ha ypoKax aKTUBHOU NCATCIIBHOCTU 06y‘-IaIOHII/IXC$I, B TOM
YHCIIE IOMCKOBO-HUCCIIEIOBATEIBCKOM, HA PA3HBIX YPOBHSX
MI03HABATEILHOM CAMOCTOSATEIIEHOCTH (B 3TOM M 3aKJII0YACTCS
Ba)KHEHIIIEE YCIIOBUE pealln3allii BOCIIMTATEILHOTO MOTEHIMAIA
COBPEMEHHOT'0 ypOKa — aKTHBHAsI TIO3HABATEJIbHAS JICATCIIbHOCTh
o0yyJaromuxcs);

Hmoczo:

102
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