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1. IlossicHUuTEILHAS 3aMHCKA

Pabovas mnporpamMMa ecTECTBEHHOHAyYHOW HANpaBICHHOCTH 10 XHMHHU C HCIOJIb30BaHUEM
obopynoBanus nentpa «Touku pocray st 8-9 KI1acCOB OCHOBHOM HIKOJIBI COCTaBIICHA U pa3paboTaHa B
COOTBETCTBUH C:

e @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-@3 (pea. ot 31.07.2020) «O6 oOpa3oBaHuu B
Poccuiickoit ®enepanun» (¢ u3M. u Jo1r., Beryi. B cuiny ¢ 01.09.2020);

e TpeboBanusimu DenepansbHOTO TOCYAAPCTBEHHOTO 00pa30BAaTENBHOIO CTaHAApPTa OCHOBHOTO
obmero obOpaszoBanus (yTB. MpukazoM MuUHHCTEpCTBa 00Opa3oBaHMsI W Hayku Poccuiickoi
®deneparun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HanuoHanbHOro mnpoekta «OOpa3oBanue» (yrB. mnpesuguymom CoBera mpu
[Ipesunenre PO mo crparernyeckomMy pa3BUTHIO M HAMOHAIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBeHHoil mnporpammoii Poccuiickoit ®denepanuu «Pa3zButue oOpasoBaHus» (YTB.
IMocranosnennem IlpaButensctBa PP ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKACHUM  TOCYAApCTBEHHOM  mporpammel — Poccuiickont  ®enepanuu  «Pa3zButune
00pazoBaHUs»;

e ABTOPCKOW MpOorpaMMOl OCHOBHOTO 00mero oOpa3zoBaHus 1o xuMuu Uit 8-9 KiaccoB
(O.C.Ir'abpuensn, U.I.Octpoymos, C.A.Cnaaxos «IIpocsemenne», 2019 1.);

e MeToauyecKUMU ~ PEKOMEHJAIMSAMH 1O  CO3JAaHUI0 U (PYHKIMOHMPOBAHUIO B
0011e00pa3oBaTeNbHBIX OPraHU3alUsiX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MalbIX
ropojax, EHTPOB 00pa30BaHUsI €CTECTBEHHOHAYYHON M TEXHOJIOTMUECKOW HaIpaBJICHHOCTEH
(«Touka pocta») (YTBepKACHBI pacnopspkeHHeM MuHHCTEpCTBa MpocBenieHus Poccuiickoit
deneparuu ot 12 suBaps 2021 r. Ne P-6).

B cootBercTBMM € 3THMH JOKyMEHTaMHM OOydaroluecs JOJDKHBI OBJAAETh NpUEMAMH,
CBA3aHHBIMU C OIPEICICHUEM IIOHATUH: OrPAaHMYMBATH HX, OINMCHIBATh, XapaKTEPHU30BaTb U
CpaBHUBaTh. Tak KaKk XMMMsI — HayKa 3KCIIEpUMEHTalbHasi, 00yJaroluecs J0JKHbI OBIaI€Th TAKUMHU
[I03HABATEIbHBIMU YY€OHBIMHU JECHCTBUSAMH, KaK SKCIEPUMEHT, HAONI0CHUE, U3MEPEHHE, ONMCAHKE,
MOJIEIMPOBaHUE, TUIOTE3a, BBIBOJ. B mpomecce M3ydeHus Kypca y OOydaroIIMXCsl IPOAOJIKAIOT
(bopMupOBaThCs YMEHUS CTaBUTh BOIIPOCHI, OOBSCHATh, KJIacCu(UIUPOBaTh, CPABHUBATH, ONIPEIENIAThH
UCTOYHUKHM MH(pOpMAIMM, NOJy4yaTh M aHAJIU3UPOBaTh €€, TOTOBUTh MH(POPMALMOHHBIA IMPOAYKT,
IIPE3EHTOBATh €0 U BECTH AUCKycculo. ClieoBaTenbHO, JEATEIBHOCTHBIN TOAX0 B U3yYCHUH XUMUU
CIOCOOCTBYIOT JOCTH)KEHHIO JIMYHOCTHBIX, MPEAMETHBIX M MeETalpeAMETHBIX 00pa3oBaTeIbHbIX
pE3yJIbTaTOB.

B ocHOBY Kypca MOJIOKEHBI CIEYIOIINE HICH:

e MaTepHalbHOE €IMHCTBO U B3aMMOCBSI3b O0OBEKTOB U SBJICHUN PUPO/IBI;

e Belyllas poJib TEOPETUYECKUX 3HAHUM A1 OOBSICHEHUS U IPOTHO3UPOBAHUS XMMHMUYECKHX

SIBJICHUH, OLIEHKH UX NIPAaKTUYECKOW 3HAYUMOCTH;

® B3aUMOCBS3b  KAYECTBEHHOW W  KOJIMYECTBEHHOM CTOPOH  XHMHUYECKHX  OOBEKTOB
MaTepHAILHOTO MUPA;

® pa3sBUTHE XMMHYECKOH HAyKM M NPOU3BOACTBO XMMHUYECKUX BEILIECTB U MATEPUANIOB IS
YJIOBJIETBOPEHHs HACYIIHBIX NOTpPeOHOCTEH uesoBeKka M OOIIECTBA, pEIIeHHUs I100aIbHbBIX
npo6sieM COBPEMEHHOCTH;

® TEHETHYECKas CBA3b MEK/Y BEIIECTBAMH.

OTu uaen peannsyroTcss B Kypce XMMHUU OCHOBHOM WIKOJIBI ITyTEM AOCTHIKEHMS CIEAYIOIIMX
neJei:

*  @opmuposanue y yYallUXCsl XUMUYECKOM KapTUHBI MHpa, KaK OPraHUYECKOM 4YacTH €ro
LIEJIOCTHOW €CTECTBEHHOHAYYHOUM KapTHUHBI.

*  Pazeumue 1O3HABAaTENbHBIX WHTEPECOB, HWHTEIEKTYaIbHbIX M TBOPYECKHX CIIOCOOHOCTEM
ydamuxcs B IPOILECCe M3YyYEHHS MMM XMMUYECKOM HaykM M €€ BKJIaJa B COBPEMEHHBIM Hay4yHO-
TEXHUYECKUH mporpecc; (GpopMHpOBaHHE BaKHEHIIMX JIOTUYECKUX OINEpaluil MBIIUICHUS (aHAIU3,
CHHTE3, 0000IIeHNe, KOHKPETU3allUsl, CPAaBHEHUE U Jp.) B MpOLEeCCe MO3HAHUS CUCTEMBl BaXKHEHUIIMX
MIOHATHM, 3aKOHOB ¥ TEOPUI O COCTABE, CTPOEHUU U CBOMCTBAX XMMHUYECKUX BEILIECTB.

*  Bocnumanue y6ex1EHHOCTH B TOM, YTO NMPHUMEHEHHE MOTYUYEHHBIX 3HAaHUI U YMEHUH 10 XUMUHU
ABIISIETCSI OOBEKTUBHON HEOOXOIMMOCTBIO JiIsi Oe30macHOi paboThl ¢ BEIIECTBAMM UM MaTepHajaMy B
OBITY U Ha POU3BO/ICTBE.



»  Ilpoexmuposanue u peanuszayus BHITYCKHUKaMH OCHOBHOU IIKOJBI JIMYHOW 0Opa3oBaTeIbHOM
TPAaeKTOpUHU: BBHIOOP Tpoduias oO0ydeHHUs B cCTapuied IMKojJe WIM HpOoQPEecCHOHATBHOTO
00pa30BaTENLHOTO YUPEKICHHS.

*  QOgnadenue KnuesbiMuU KOMHEMEHUUAMU. YIeOHO-TIO3HABATEIBHBIMU, WH(POPMAIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

Pabouas nmporpamma peanusyercs Ha ocHoBe YMK co3manHoro noj pykoBojacteoM ['abpuensina O.C.

1. Taopuensn O. C. Xumus. 8 kiacc : yueOHHK [uis1 00mieoOpa3oBaTenbubix opranusammii / 0. C.
lNabpuensu, . I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021.

2. Tadpuensu O. C. Xumus. 9 kiacce: yaeOHUK 1711 001eo0pazoBarenbHbix opranusanuii / O. C.
lNabpuensu, . I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021.

VueOHNKH CcOOTBETCTBYIOT denepaqbHOMYy TOCYAapCTBEHHOMY O00pa30BaTEeIbHOMY CTaHIApTY.
PexomennoBansl MunucrepcTBoM npocsenieHus Pocculickon @enepannu.

[Iporpamma paszpabotana B cooTBeTcTBHM ¢ yueOHbIM tuianom MKOY  «Cpennsis
oOuieoOpaszoBarenpHas 1mkoJay, 1.KonprxmanoBo FOXHOBCKOTo paifoHa Ui ypOBHS OCHOBHOTO OOIIETo
o0pa3oBaHUsl C MHCIOJB30BAaHHUEM COBPEMEHHOrO O0O0OpYIOBaHUs IIEHTpa €CTECTBEHHOHAy4yHOU U
TEXHOJIOTHYECKON HampaBieHHOCTH «Touka pocta». Ha 6a3e mentpa «Touka pocrtay obecneunBaeTcs
peanu3anusi 00pa30BaTENbHBIX MIPOTPAMM €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKOW HAIpPaBIEHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUM C TPEOOBAaHUSMHU 3aKOHOJATENbCTBA B cepe 00pa3oBaHUSI U C YUETOM
pexkomermanuii denepabHOTO OrepaTopa yueOHOTO IPeIMETa « XUMHS.

2. Ilnanupyembie pe3yJbTaThl OCBOEHHSI Y4eOHOT0 NMpeaMeTa « XUMHSD) ¢ ONMUCAHUEM
YHHUBeEPCAJbHBIX YUeOHbIX IeiCTBHIi, JOCTUraeMbIX 00yYaIOIIMMHCS NIPH UCIOJIb30BAHUM
o0opynoBanus neHrpa «Touka pocra»

JIuunocmmuule pezyromamot
Obyuarowuiicss noxyYum 603MONCHOCMb 0 YOPMUPOBAHUSL CLeOVIOWUX TudYHOCMHbIX VY]]
oTpe/iesieHue MOTUBALMU U3yYeHHs y4eOHOTO MaTepuaa;
OIICHUBAHHE YCBaHBAaeMOro y4eOHOro MaTepuana, UCXOAS U3 COLHUAIBHBIX U JIUYHOCTHBIX
IIEHHOCTEH;
MOBBIIIEHUE CBOETO 00pa30BaTENLHOTO YPOBHS U YPOBHSI FOTOBHOCTH K M3YYEHHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTUEM XUMUU U 00ILIECTBA;
3HAHME MPABUJI IOBEJICHUS B UPE3BbIUAHBIX CUTYAIUsX;
OIICHUBAHHE COLIMATIHLHOM 3HAYMMOCTHU NpodeccHil, CBI3aHHBIX C XUMHUEH;
BJIaJICHUE MpaBUiIaMH 0€30MacHOT0 0OpaIleHHs ¢ XUMUYECKUMU BEIIeCTBAMU M 000PyIOBaHUEM,
MPOSIBIIEHUE SKOJIOTUYECKOU KYJIbTYPHI.

Memanpeomemmuuoie pezynvmamot
Pecyiamuenvie
Obyyarowuiics NOIYYUM 803MOACHOCb 01 POPMUPOBAHUSL CLedYIoOwUX pe2yaamusnuix Y V/I:
LieJIenojlaraHie, BKJIIOYasi MOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHUe MPaKTHUYECKOW 3a7ayu B
[I03HABATENIbHYIO0, CAMOCTOSATENIbHBIN aHAIN3 YCIOBUI JOCTHXKEHUS 1IeJIU, HA OCHOBE Y4&Ta BbIJICIIEHHBIX
YUUTEJIEM OPUEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepHalle;
IUTAHUPOBAHUE MYTH JTOCTHXKEHUS LIETIeH;
YCTaHOBJICHHE 1I€JIEBBIX PUOPUTETOB, BbIJENIEHHE AIbTEPHATUBHBIX CIIOCOOOB TOCTHMXKEHUS LIEIH
U BbIOOp Haubosee F3pPEeKTUBHOTO CcrI0co0a;
YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMs U YIPABJIATh UM;
yMEHHUE NIPUHUMATh PellIeHUs B IPOOIEMHON CUTYyallny;
MOCTAHOBKA y4eOHBIX 3a/1a4, COCTABJICHNE TIJIaHA U TMOCIIE0BATEILHOCTH JCHCTBU;
opranu3zaius pabodero Mecra npH BHITOJIHEHUH XMMHYECKOTO SKCIIEPUMEHTA;
MIPOrHO3UPOBAHKE PE3YJIbTAaTOB 00yUeHHUS, OLIEHUBAHUE YCBOCHHOTO MaTepuala, OleHKa KauyecTBa
U YpOBHS MOJYYEHHBIX 3HAHUH, KOPPEKLIKS TUIaHa U criocoda JeicTBUS P HEOOXOJMMOCTH.

lloznasamenvhoie
Obyuarowuiics NOIYYUM 803MONCHOCIY 01 POPMUPOBAHUS CedVIOWUX no3nasamenvHulx Y'V/I:
TIOUCK U BbIJeNIeHue nHpopMamu;




aHaJM3 ycJIOBUH U TpeOoBaHUH 3a7a4yH, BEIOOD, COMOCTaBIeHHEe U 000CHOBaHHE CIIOCO0a pelieHus
3a]a4u;

BBIOOp Hambosiee 3()(PEeKTHBHBIX CHOCOOOB pEIICHUs 337auyd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

BBIIBIKEHHE M 000CHOBAHME TUIIOTE3bI, BEIOOP CrI0co0a e€ MpOBEPKH;

CaMOCTOSITEIIbHOE CO3[JaHHE AITOPUTMA JIEATEIBHOCTH TPU PELICHUU MPOOJIEM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTePU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOWCTBAM;

OTIMCBIBAHUE CBOWMCTB: TBEPIBIX, KUJKHUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHE X CYIIECTBEHHBIX
MIPU3HAKOB;

n300pakeHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOMIBI0 XMMHUYECKHX (POPMYNT M CYIIHOCTH
XUMUYECKHUX PEaKINil ¢ MOMOIIBI0 XUMUIECKUX YPaBHEHHIA,

IIPOBEJICHUE HAOJIIOJIEHUH, ONMCAHWE NPU3HAKOB M YCJIOBHM TEUYEHHUS XUMUYECKUX PEaKLUH,
BBITIOJTHEHUE XUMHUECKOTO SKCIIEPUMEHTA, BBIBOIBI HA OCHOBE aHAJIM3a HAOIOJCHUN 33 SKCTIEPUMEHTOM,
peleHue 3aaad, MoydeHHe XUMUIeCKOH MHPOPMAITIH U3 PA3INIHBIX UCTOYHHUKOB;

YMEHHE OpPraHM30BHIBATh HCCIECIOBAHHWE C LENbI0 TPOBEPKH THIIOTE3;

YMEHHE JIeNIaTh YMO3aKITIOUeHHsI (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

YMEHHE OOBEKTHBHO OIEHMBATh WHPOPMALMIO O BEHIECTBAX W XHUMHUYECKHX MpOIEccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOU WH(POPMALINH.

Kommynuxamusnvie
Obyuarowuicst noyyum 603MONCHOCMb OJisL YOPMUPOBAHUSL CTLEOVIOWUX KOMMYHUKamueHvlx YV/I:

MOJIHOE W TOYHOE BBIPAKCHHE CBOMX MBICICH B COOTBETCTBUM C 3aJadaMH U yCIOBHUSIMHU
KOMMYHHKAIHH;

aJICKBaTHOE MCIIOJIb30BAHUE PEYCBBIX CPEJICTB I yIaCTHsI B TUCKYCCHU M apryMEHTAIlUU CBOEH
MO3UIINH, YMEHHUE TIPEJCTABIIATh KOHKPETHOE COJICPIKaHWE C COOOIIEHUEM €r0 B MUChbMEHHOW M YCTHOM
dbopme, onpesesieHne crmocoO0B B3aUMOCHCTBUS, COTPYIHUUYECTBO B MOMCKE U cOope nHpopMaIuu;

OTpeNieJIieHue CIIO0COOOB B3aMMOJICHCTBUS, COTPYIHHYECTBO B TMOHWCKE M cOope WHOpMAIlNH,
ydacTue B JUasiore, MiaHUpOBaHHE OOIIKUX cIOcOO0B pabOThI, MPOSIBICHUE YBAKUTEIHHOTO OTHOIIICHUS K
JIPYTUM Yy4aluMCs;

OTHCAHUE COJIEP’KaHUS BBIMOJIHSIEMBIX JEHCTBUH C LEIbI0 OPUEHTHUPOBKH B MPEAMETHO-
MPAKTUYECKON JesITeNIbHOCTH;

YMEHHsSI YUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHALUHU Pa3IUYHBIX MO3UIMHA B
COTPYJHHYECTBE;

(dbopMmynupoBaTh COOCTBEHHOE MHEHHE M TO3ULHUIO, aprTyMEHTUPOBATh U KOOPAMHUPOBATH €€ C
MO3UIUSAMU TMAapTHEPOB B COTPYAHMYECTBE MIPU BBIPAOOTKE OOLIEr0 peleHHuss B COBMECTHOM
NesITeNIbHOCTH;

OCYILIECTBIISITh B3aMMHBII KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3au-
MOTIOMOIIIb;

IUIAHUPOBATH 00IIKE CTIOCOOBI PabOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIHUIO, OLICHKY JIeHCTBUN
napTHépa, yMeTh yOeK1aTh;

WCIIOJIb30BAaTh AaJIeKBATHHIE S3BIKOBBIE CPEICTBA [UIsI OTOOpa)XKCHHsI CBOMX YYBCTB, MBICIEH,
MOTHBOB U MOTpeOHOCTEH; 0TOOpaXkaTh B peuu (omucaHue, 0ObCHEHHUE) COJIep’KaHHuEe COBEPIIAEMBIX
NEeUCTBH, Kak B (JopMe TPOMKOM COIMATN3UPOBAHHOM pedH, Tak U B (opMe BHYTPEHHEH peuu;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, HCIIOJNB3YS CpEJACTBAa YCTHOW U MHUCbMEHHOU
KOMMYHHKAIIMM TP padoTe ¢ TEKCTaMH Yy4eOHHKA M JOTIOJHUTENBHOW JTUTepaTypoid, CIpPaBOYHBIMU
TabIMIaMu, MPOSABISATH TOTOBHOCTh K YBRKCHHIO WHOW TOYKH 3pEHUS MPU OOCYXKIEHUU DPE3yIbTaTOB
BBITIOJTHEHHOU PaOOTHI.

IlIpeomemmnie pezyromamaol
Obyuarowuiica Hayuumcs:
MIPUMEHSITh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOCHNE, U3MEPEHHE, IKCIIEPUMEHT;
OTIMCHIBATh CBOMCTBA TBEPHBIX, KUAKHX, Ta3000pa3HBIX BEIIECTB, BBIJCISAS MX CYIIECTBEHHBIC
MIPU3HAKH;
PacKpbIBaTh CMBICIT 3aKOHA COXPAaHEHUSI MACChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOU TEOPHUU;
pa3nuyaTth XMMUYECKUE U (U3NYECKUE SBIICHUsS, Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUS
XUMHUYECKUX PEAKLII;



coOmoaTh mpasuiia 0€30MacHoO paboThl IPU MPOBEICHUU OTIBITOB;

MOJIb30BaThCs TA00PATOPHBIM 00OPYIOBAHUEM U TIOCYIOH;

MOJTy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACTIO3HABATH HX;

XapaKTepu30BaTh (PU3UYECKHE W XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUHM, NPOBOJAUTH OMbBITHI, MOJITBEPKIAIONINE XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
HEOPraHMYECKHUX BEIECTB;

PacCKpbIBATh CMBICI MOHATUS «PACTBOPY, BEIYUCIISATh MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B
pacTBOpeE, TOTOBUTH PACTBOPBI C ONPEACIEHHON MACCOBOM J0JI€l paCTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (U3MYECKUX CBONCTB BEMIECTB OT THIA KPHUCTAJUTMYSCKOU
PEIETKU, ONPEIEIATh BUI XUMUYECKOH CBS3U B HEOPTaHUYECKUX COCIUHECHUSIX;

pacKpbIBaTb OCHOBHBIC TOJIOKEHHUSI TEOPUU DIIEKTPOTUTHUYECKOM TUCCOLMAINH, COCTABIISIThH
YpaBHEHUS AIEKTPOJIUTUUECKON TUCCOIMAIIUHN KUCIIOT, IIEI0YEH, COJIeH U peaKIuii HOHHOTO OOMEHa;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIUN, OMPEACIATh OKUCIUTENb U
BOCCTAHOBUTEIb, COCTABJISATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

Ha3bIBaTh ()aKTOPBI, BIUSAIONINE Ha CKOPOCTh XUMHUUYECKOU PEaKIInu;

XapaKTEepPU30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBONCTBAMH HEMETANIOB H
METaJJIOB;

MIPOBOJIUTH OTBITHI MO TIOJYYCHUIO U U3YYCHHUIO XMMUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;
IPaMOTHO 0OpamaThCs ¢ BEIIECTBAMU B MIOBCETHEBHOM KU3HMU.

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMBCAL:

BBIJIBUTATh M TIPOBEPSATH IKCIEPUMEHTATBLHO THMOTE3bl O XUMHYECKHUX CBOMCTBAxX BEIIECTB Ha
OCHOBE HX COCTaBa M CTPOCHHS, WX CIMOCOOHOCTH BCTyNaTh B XHMHUYECKHE PEAKIMH, O XapakTepe U
MPOAYKTAX PA3JIMYHBIX XUMUUECKUX PEAKIIH;

XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOWCTBAM, YCTaHABIWBATh NMPHYUHHO-
CJIEICTBEHHBIC CBSI3M MEXK/Ty JaHHBIMHU XapaKTEPUCTUKAMU BEIECTBA;

COCTaBIIAITh MOJIEKYJIIPHbIE W TIOJIHBIE HOHHBIE YPaBHEHHS] IO COKPALIEHHBIM HOHHBIM
YpaBHEHUSM;

MIPOTHO3UPOBATh CIIOCOOHOCTh BEILIECTBA MPOSIBIISATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIIbHBIC
CBOMCTBA C yU€TOM CTETEHEN OKUCIEHUS JIEMEHTOB, BXOAIIUX B €0 COCTaB;

BBIJIBUTAaTh U MPOBEPATH SKCIEPUMEHTAIBHO THMIOTE3bl O pe3yibTaTaX BO3JEHCTBHS pa3iHMUHBIX
(hakTOpOB HAa U3MEHEHUE CKOPOCTH XUMHUYECKON peaklnu;

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS U JKOJIOTUYECKHM TIpPaMOTHOTO TIOBEJECHUS B
OKpYKalolleu cpese;

WCI0JIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIe KOMIIETEHIIUN MIPU BBIMOJIHEHUU MPOEKTOB U PEILICHUU
y4eOHO-HMCCIeI0OBATEIbCKUX 3aad [0 HM3YyYEHHIO CBOMCTB, CIIOCOOOB IOJyYEHHUS W DPACIIO3HABaHUS
BEIECTB;

00BEKTUBHO OLIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIIECCaX;

OCO3HAaBAaTh 3HAYEHHE TEOPETUYECKHX 3HAHWM MO XUMUU i1 MNPAKTUYECKOW NeATeIbHOCTU
Yel0BeKa;

co37aBaThb MOJEIM U CXEMbl Uil pelIeHHs Y4eOHBIX U TMO3HABATENbHBIX 3a/ay; MOHMMATh
HEOOXOIUMOCTh COOMIOACHUSI MPEANUCAHUN, TNpeAsaraéMbIX B HWHCTPYKIUSAX IO UCHOJB30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XHUMUH U JP.

3. Ilmanupyemble pe3ybTaThl 0CBOEHUS y4eOHOr0 nmpeaMera «XHUMHUSI»

[To 3aBepuIeHHIO Kypca XMMHUHU Ha 3TaHE OCHOBHOTO OOIIEro oOpa3oBaHUs BBITYCKHUKH

OCHOBHOM IIKOJIbI JIOJDKHBI OBJIAJIETh CIEAYIOIIUMU Pe3ylbTaTaMu:

|. JluyHocTHBIE pe3yJIbTATHI:
1) Ocosnanue cBoeli STHUYECKOH TPUHAIIEKHOCTH, 3HAHHE MCTOPMM XMMHHM M BKJIaJa POCCHICKOI
XMUMHMUYECKON HAyKH B MUPOBYIO XHUMHUIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOIIECHHS K TO3HAHMIO XMMHM; TOTOBHOCTH U CIIOCOOHOCTH,
oOyyaromuxcs K caMOpa3BUTHIO M CaMOOOpPa30BaHHUIO HA OCHOBE M3YUYEHHBIX (PaKTOB, 3aKOHOB U TEOPUH
XMMHUH; OCO3HAHHOTO BBIOOPA M MOCTPOEHUE WHANBUIYAIbHOM 00pa3oBaTelbHOM TPaeKTOpUH;
3) @opmuposanue 1€N0CTHON €CTECTBEHHOHAYYHON KAPTUHBI MHpPa, HEOTHEMIIEMOI 4acThI0 KOTOPOii
ABIISICTCS XMMUYECKas KapTHHA MUPA;
4) Oenadenue cOBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAyKM U OOLIECTBEHHOM



IIPaKTUKHU, B TOM YHCIIE U XUMUUYECKUM;
5) Oceoenue coumanbHBIX HOPM, TIPaBUI HOBEAEHUS, pojiel M (OPM COLMANBLHON KU3HH B COLUYME,
NpUPOJE M YaCTHOM J>KM3HM Ha OCHOBE 3KOJOTMYECKOW KYIBTYpbl W 0e30MacHOro oOpaiieHus c
BELIECTBAMU U MaTepHallaMu;
6) Dopmuposanue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHUM CO CBEPCTHUKAMH M B3POCIBIMH B
mporecce o00pa3oBaTeNbHOM, OOIIECTBEHHO TIOJIC3HOW, Y4eOHO-UCCIIeOBATEILCKON, TBOPYECKOU U
JPYTUX BUIOB JEATEIBHOCTH, CBSI3aHHBIX C XUMHEM.
Il. Meranpeamernble pe3yabTarhl:
1) Onpedenenue ueneit co6CTBEHHOro OOyd4eHHUs, MOCTAHOBKA M (DOPMyIMPOBaHUE s ceOs HOBBIX
3azay;
2) Ilnanuposanue myTeil NOCTHKEHHS JKEJIAEMOTO PE3yIbTaTa 00y4eHHs XMMHMHU KaK TEOPETHYECKOTO,
TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;
3) Coomnecenue cBoMX NEHCTBHIA ¢ INIAHUPYEMBIMH PE3YJIbTATAMH, OCYUWECMEIeHUe KOHTPOJIS CBOEH
JeSITEIbHOCTH B MPOLIECCe JOCTHKEHUS Pe3yNbTarta, onpedeseHue cioco00B IEHCTBUIN MPHU BHINOIHEHUN
71a00PaTOPHBIX U MPAKTHUECKUX padOT B COOTBETCTBUU C ITPABHJIAMU TEXHUKU O€30TIaCHOCTH;
4) Onpedenenue WCTOUYHMKOB XMMHYECKOW WMH(OpMAaluWu, IIOJy4eHHE W aHAIM3 €€, CO3[aHue
MH(OPMALIMOHHOTO MPOJYKTA U €r0 Mpe3eHTalus;
5) Hcnonvsoéanue OCHOBHBIX HHTEIUICKTyalbHBIX OIEPALMI: aHaIM3a W CHMHTE3a, CPABHEHUS M
cUcTeMatu3anuy, oOOOLIEHUS U KOHKPETU3ALUH, 6bld6leHue TPUIMHHO-CIEACTBEHHbIX CBSA3€H U
nocmpoenue JIOTHUYECKOTO PACCYyXICHHUS W YMO3AKIIOUEHUs (MHIYKTUBHOTO, AETYKTUBHOTO U TIO
aHaAJIOTMH) Ha MaTepHalie eCTECTBEHHOHAYYHOI'O CO/IEP KaHMUS;
6) Vmenue co3maroT, MPUMEHATH W IPe0OPa30BHIBATH 3HAKM M CUMBOJIBI, MOJIEIU U CXEMBI JUISl PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4;
7) @opmuposanue W pazéumue OSKOJIOTHYECKOTO MBIIUICHHS, yMEHHE NPUMEHATh €ro B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAJIbHOM NMPaKTUKE U MPOPECCHOHATBHON OPUEHTAILINN;
8) Ienepuposanue uneit v onpeneseHre CPEACTB, HEOOXOAMMBIX IS HX PEATH3AINH.
I11. IIpexmernbie pe3yabTarhi:

BhInmyckHUK HayuuTCs:

*  XapakTepu30BaTb OCHOBHBIEC METO/Ibl IO3HAHUS: HAOIIOAEHUE, U3MEPEHHE, SKCIIEPUMEHT;

* ONMCHIBaTh CBOMCTBA TBEPIBIX, KUAKHUX, ra3000pa3HbIX BEILECTB, BBLAEISS MX CYIIECTBEHHbIE

MIPU3HAKH;
*  PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX IMMOHATUHN «aTOM», «MOJIEKYIay, «XUMHUYECKHM
JJIEMEHT»,  IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTbY, «XHUMHUYECKas

peaKuus», UCHOJIb3ys 3HAKOBYIO CUCTEMY XUMMUU;

*  PACKpBIBATh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM Teopuu;

*  DPa3IMYaTh XUMHUYECKUE U GU3NYECKUE SIBICHUS;

*  Ha3bIBaTh XUMHUYECKUE JIEMEHTHI;

*  ONpeAeNiATh COCTaB BELIECTB 110 UX (hopMyrnam;

*  ONpeAeNsATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEJUHEHUSX;

*  ONpEAEeNATh TUIl XUMUYECKUX PEAKIINM;

*  Ha3bIBaTh PU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKLIUH;

* BBUABJIATh INPU3HAKH, CBUACTENBCTBYIOLIME O MPOTEKAHMM XUMHUYECKOH peakuuud Mpu
BBINIOJIHEHUM XMMUYECKOI'O OIIbITA;

*  COCTaBJATH (OPMYIIbI OMHAPHBIX COETUHEHU;

*  COCTaBJIATH YPABHEHUS XUMHUECKUX PEaKLni;

* coOmonaTh npasuiia 0e30MacHO paboThl MPU MPOBEACHUHN OIIBITOB,;

*  T0JIb30BaThCA J1a00PATOPHBIM 000PYAOBAHUEM U NTOCYAOH;

*  BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MaccChl BEIIECTB;

*  BBIUMCIIATH MACCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTa 10 (popMysie COeTMHEHNUS;

*  BBIUUCIIATH KOJMYECTBO, 0OBEM MIIM Maccy BEIIECTBa MO KOJIWYECTBY, 00bEMY, MACCE PEareHTOB
WM IPOJYKTOB PEAKIINH;

*  XapakTepu3oBaTh (U3UUECKHUE M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOpOJa U
BOJIOPOJIa;

*  TOJIy4aTh, COOMpATh KUCIOPOA U BOJAOPOL;

*  pacno3HaBaTh ONBITHBIM IYTEM I'a3000pa3HbIE BEIIECTBA: KUCIOPOI, BOJOPOI;



pacKpbIBaTh CMBICI 3aKOHA ABOrazipo;

PacKphIBaTh CMBICI OHSATHH «TEIUIOBOM AP(EKT peaknum», «MOJIPHBII 00BEM»;
XapaKkTepu30BaTh (prU3ndecKre U XUMUYECKHE CBOWCTBA BOJIBI;

PacKpbIBaTh CMBICII IOHATHUS «PACTBOPY;

BBIYMCIISATH MAaCCOBYIO JIOJIK0 PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPBI C OIIPENEIEHHON MAaCCOBOM J10JIEW PAaCTBOPEHHOIO BEILIECTBA;

Ha3bIBaTh COEMHEHMS M3YUEHHBIX KJIACCOB HEOPraHUUYECKUX BEILIECTB;

XapaKTepU30BaTh (PU3NIECKHUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEIIECTB: OKCUOB, KUCIIOT, OCHOBAaHHM, COJICH;

ONPEEIATh NPUHAUIEKHOCTh BELECTB K OIPEIECICHHOMY KJIaCCy COEIMHEHU;

COCTaBJIATH (HOPMYJIBI HEOPTaHMUECKUX COCTUHEHUH M3YUYEHHBIX KJIACCOB;

IIPOBOJIUTH ONbITHl, MOJATBEPXKJIAIOLINE XUMUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIOT U LIEI0YEH 110 N3MEHEHUIO OKPACKH
HUHIUKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KIIaCCAMU HEOPTraHUUECKUX COEIUHEHMI;

packpsiBaTh cmbici [lepuonnueckoro 3akona /. 1. Menaeneesa;

OOBACHATh  (PU3HUECKUN CMBICI aTOMHOTO (IOPSIKOBOT0) HOMEpPAa XUMHUYECKOIO AJIEMEHTa,
HOMEPOB I'pYIIIBI U Ieproia B nepuoanueckon cucreMe /. 1. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTU M3MEHEHUS! CTPOEHUSI aTOMOB, CBOICTB AJIEMEHTOB B Ipenenax
MaJIbIX TEPUOJIOB U IIABHBIX MOATPYIII;

XapaKTepU30BaTh XMMHUECKUE JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIMs) HA OCHOBE UX MOJOXKEHHS B
nepuoandeckoit cucreme J[. . MenaeneeBa n 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJIATH CXEMBI CTpOEHHUs aToMOB TepBbIx 20 snmemeHTOB mepuoandeckoit cuctemsl 1. .
MenneneeBa;

PacKpbIBaTh CMBICI MOHATHI: «XUMHUYECKasi CBS3bY», «3JIEKTPOOTPULIATEIBHOCTHY;
XapaKTepU30BaTh 3aBUCHUMOCTb (PM3MUECKUX CBOMCTB BELIECTB OT TUIA KPUCTAIUIMYECKOH
pEMETKY;

ONPEACIIATh BUJ XMMUYECKOMN CBSI3M B HEOPTAHNYECKUX COCINHEHUSX;

n300pakaTh CXEMbI CTPOCHMS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HbIMU BHJAAMU XUMHUYECKHX
CBSI3EH;

PacKpbIBATH CMBICH MOHATHH «HOH», «KATHOH», «aHHUOH», «QJIEKTPOJMTB), «HEDIEKTPOIUTH»,
(QIEKTPOJIMTHYECKAS JUCCOLUALNA, COKUCIUTENDY», «CTEIIEHb OKUCICHUS», «BOCCTAHOBUTEIIbY,
«OKHCJICHUE», «BOCCTAHOBIICHUEY;

ONIPEICIIATh CTEIICHb OKUCIICHNS aTOMA JIEMEHTa B COCIMHEHNUU;

PacKpbIBATH CMBICI TEOPUH NIEKTPOJIUTUYECKON AUCCOLUALINH;

COCTAaBJIATH YPAaBHEHHUs JICKTPOIMTUYECKON IUCCOLMALUU KUCIIOT, IEN0YEH, COJIeH;

OOBSICHATB CYILIHOCTb IIPOLIECCa IIEKTPOIUTUUECKON AUCCOLUALMU U PEaKIIMi HOHHOIO OOMEHa;
COCTaBJIATh IOJIHBIE M COKpAIEHHbIE MOHHbBIC YPAaBHEHUs peakiuii 0OMeHa;

OIpeNIeNATh BO3MOXHOCTb ITPOTEKaHUsI PeakLUii HOHHOTO 0OMEHa;

IIPUBOJUTEL PEAKLUU, IOATBEPKAAIOLINE KAYECTBEHHBIN COCTaB Pa3JIN4HbIX BELIECTB;
OTPENEIIATH OKUCIIUTEb U BOCCTAHOBUTEID;

COCTaBJIATh YPAaBHEHHUs OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLINN;

Ha3bIBaTh (JaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUYECKOH peakiuy;

KJIaccu(UIMPOBaTh XUMHUUECKUE PEAKIIMU N0 PAa3IMYHBIM PU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHHEM U CBOMCTBAMH HEMETAIIJIOB;
IIPOBOJUTH OMBITHI 1O TOJYYEHUIO, COOMpAaHHIO U H3YYEHHIO XUMHUYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOTO T'a3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIEeCTBA: YIIIEKUCIbIN Ta3 U aMMHUAK;
XapaKTepU30BaTh B3aHMOCBS3b MEX Y COCTaBOM, CTPOEHUEM U CBOMICTBAMH METAJLIOB;

Ha3bpIBaTh OpPraHMYECKHE BEIIeCTBA MO MX (oOpMylie: MeTaH, 3TaH, STHJIEH, METaHOJ, ATaHOI,
[JIMLEPUH, YKCYCHasl KHUCJIOTa, AMUHOYKCYCHas KHCJIOTa, CTEapUHOBAasi KHCJIOTAa, OJIEMHOBAs
KHCJIOTa, TJII0K03a;

OILICHMBATh BIUSHUE XMMUUECKOT0 3arpsA3HEHMS OKPYKAIOILEN CPElbl HA OPTaHN3M YEIIOBEKA;
IpaMOTHO 00OpalaThcs ¢ BEIECTBAMU B TOBCETHEBHON JKU3HU;

OTPENEIATh BO3MOYKHOCTb IPOTEKAHUS PEAKIUM HEKOTOPBIX MPEACTaBUTENEH OPraHu4ecKHX
BEILECTB C KUCIOPOAOM, BOJIOPOIOM, METAJUIAMH, OCHOBAaHUSIMU, TaJIOT€HAMHU.



BBIHyCKHI/IK MOJIYYHUT BO3MOXHOCTb HAYUUTHCH:

* BbBLIBUI'aTb U IMPOBCPATH 3KCIICPUMCHTAJIBHO T'MIIOTE3bI O XUMHWYCCKUX CBOMCTBax BCIIICCTB Ha
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIINH, O XapaKTepe
U MPOJIYKTaX Pa3IMUHbIX XUMUYECKUX PEAKLIHI;

*  XapaKTepU30BaTh BEILECTBA MO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTAaHABIMBAIOT MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMHA XaPAKTCPUCTUKAMU BCIICCTBA,

° COCTaBJIAATb MOJICKYJIAPHBIC MW IIOJHBIC HOHHBIC YpPAaBHCHHA IIO COKpaHIéHHBIM HNOHHBIM
YPaBHEHHUSM;

° IIPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJEATL OKHCIWUTCIBHBIC HJIIM BOCCTAHOBUTCJILHBIC
CBOICTBA C YUETOM CTEIEHEN OKUCIICHUS JIEMEHTOB, BXOISAIIHUX B €r0 COCTAB;

® COCTaBJISITb ypaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIUX IMOCICA0BATCILHOCTU HpeBpaHIGHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

® BBIIBUTI'aTb U MNPOBCPATH SKCICPUMCHTAJIBHO T'HMIIOTE3bI O PE3ylIbTaTax BOSI[CfICTBHH Pa3IMIHBIX
(hakTOpOB HA UBMEHEHUE CKOPOCTU XUMHUYECKOMN peaKIlni;

® HUCITIOJI30BaAThH HpI/I06peTéHHBIe SHaHUA I OSKOJOTMYCCKHM TI'pPaMOTHOro IIOBCACHHA B
OKpYKarollen cpene;

® HUCITOJIL30BaATh HpI/IO6peTéHHI)I€ KIIFOYECBBIC KOMIICTCHIIMU IIPU BBIIIOJJHCHHUU ITPOCKTOB U y‘I€6HO-
HCCTIEAOBATEIbCKUX 33/lad 10 H3YYEHUIO CBOMCTB, CIOCOOOB TMOJIYYCHHMS] W PpaClO3HABaHUS
BEIIIECTB;

® 00BEKTUBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAaX U XUMHNYCCKHUX MIPOLECCax;

* KPUTHYECKH OTHOCHTHCS K TICEBIOHAyYHOW WH(GOpMAIUK, HEAO0OPOCOBECTHOM peKjIame B
CpeacTBax MaccoBOM HHpopManny;

® OCO3HaBaTh 3HAYCHHUE TCOPETUUYCCKUX 3HaHUU 110 XUMHUH JJIA HpaKTquCKOfI JCATCIIBHOCTHU
YEIIOBEKa;

® CO3JaBaTb MOJCIN M CXEMBI I PCHICHUA yqe6HBIX N II03HAaBaTCIIbHBIX 3aJayd, ITOHHUMAaTb
HE0OX0IMMOCTh COOIOZCHUS MPEANUCAHNUN, TIPeylaraéMblX B MHCTPYKLHUAX MO HCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

4. Conep:xaHue MporpaMmmal

Xumusga 8 kiaacc
(70 gacoB, 2 yaca B HeJIeJI10)
HavyanbHble NOHATHS M 3aKOHBI XUMHH

Tena u BemecTBa. CBOMCTBA BENIECTB. DTAJIOHHBIC (PU3UUYECKHE CBOMCTBA BEIeCTB. MaTepuaibl U
MarepuaioBeieHre. Posib XMUMUU B KU3HM COBPEMEHHOTro obmiectBa. OTHOIIEHHE 00IIecTBa K XUMHH:
xemouiaus u xeModoOousi.

Metonet  u3ydenus xumuu. HaOmiogenuwe. OkcnepumeHT. MognenupoBanue. Mogenu
MaTepHuaIbHbIC ¥ 3HAKOBBIC UM CUMBOJIbHBIC.

I"a3e1. Kuakoctu. TBépabie BemiecTBa. B3anmHble epexopl MeXaAy arperaTHbIMU COCTOSIHUSIMU
BEI[ECTBA: BO3TOHKA (CyOnuManus) U aecyonumanus, KOHACHCAIUs W UCHapeHue, KpUCTaUIM3alus |
IUIaBJICHHE.

dusndeckue sBIeHUA. YHCThIE BelleCcTBa U cMecH. | OMOTeHHBIE U TeTeporeHHbie cmecu. Cmecu
ra3oo0pasHble, xuakue M TBEpAble. CrocoObl pa3feneHus CMeceil: MeperoHka, Wi JAUCTUILIALUSA,
oTcTanBaHue, GUIBTPOBAHKE, KPUCTAIUIM3AIMS WM BhIapuBaHue. XpoMartorpadus. [IpumeHenne »Tux
croco0o0B B 1a00PAaTOPHOI MpaKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHUYECKUE 3MEMEHTHL. ATOMBI U MOJEKyJbl. [IpocThie U clokHbIE BellecTBa. AJTIOTPONUS Ha
npuMepe Kuciaopoaa. OCHOBHBIE TIOJIOKEHHS aTOMHO - MOJEKyJsspHOro yueHus. Monbl. BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3HaKku (CHMMBOJIBI) XMMHUYECKUX 3JeMEHTOB. MH(opMamus, KOTOPYI HECYT 3HAKH XUMHUYECKUX
AJIEMEHTOB. DTHUMOJIOTHSI Ha3BaHUN HEKOTOPBIX XWMHUYECKUX d3JeMeHTOB. llepuoanueckas Tabiuia
xumudeckux sneMeHtoB Jl. M. MennaeneeBa: KOpOTKONEPHOJIHBI M AJUHHONEPUOIHBIN BapHaHTBHI.
[Tepuoasr u rpynnsl. [maBHas u mobouyHas moarpymmsl, wim A- u b-rpynmel. OTHOCUTENbHAST aTOMHAs
macca.

Xumuueckue Gopmynsl. Maaekcsl u koddduimentsl. OTHOCUTENbHAS MOJEKYIISIpHAs Macca.
MaccoBasi 10Nl XMMHYECKOTO 3JeMEeHTa B coeiauHeHud. WHbopManus, KOTOPYI0 HECYyT XUMHUYECKUE



(bopMyIbI.

Banentnocts. CTpykTypHBIE (OpMYIIbl. XUMUYECKHE 3JIEMEHTH C MOCTOSHHOM W TEepeMEHHOU
BaJICHTHOCThIO. BpiBox Qopmynsl coemuHenus 1o BajeHTHOCTH. OmpeneneHne BaJEHTHOCTH
XHMHUYECKOTo 3JeMeHTa 1o (opmyne BemiectBa. CocTaBieHHE HAa3BaHUW COCAMHEHUH, COCTOSALIUX M3
JBYX XUMHUYECKUX 3JIEMEHTOB, 10 BAJIECHTHOCTU. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.

XHUMHUYECKUE peakuuu. PeareHTsl M NpOAYKTHl peakuuu. [IpU3HAKM XMMHMYECKMX pEeakIuil.
VYcioBus UX NMpOTEKaHWsI U IpekpaieHus. Peakuuu ropeHus. DK30TEPMUUYECKUE M 3HIOTEPMHUUECKHE
peakuuu.

3aKkOH COXpaHEHHUsI MacChl BelIeCTB. XHMMHuUecKue ypaBHEHHUs. CoOCTaBlI€HHME XUMHUYECKUX
ypaBHeHHiA. HpOpManus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugpukanuss XUMHYECKHX pPEaKIUil M0 COCTaBy M YHUCIy PEAareHTOB M TPOJIYKTOB. THIIBI
XUMUYECKUX peakiui. Peakuuu coenvHeHwus, pa3ioKeHus, 3amelieHuss u odmena. Karamuzaropsl u
KaTaJn3.

JleMoHCTpanuu

Komuteknust MaTepralioB v U3JICIHI U3 HUX.

Monenu, ucrolib3yeMble Ha YpoKax GU3NUKH, OMOJIOTHH U Treorpaduu.

OOBEMHBIC U IIIAPOCTEPIKHEBBIE MOJICIIA HEKOTOPHIX XUMHYCCKHUX BEIICCTB.

Moienu KpUCTAUTHIECKIX PEIMETOK.

Cobupanue npubopa JIst OTyIeHHUs T'a3a U MPOBEPKa €ro Ha TePMETHIHOCTb.
Bo3sronka cyxoro npna, iiona uian HadTaauHa.

ArperaTtHbIe COCTOSIHHSI BOJIBI.

PazyieneHre qByX HECMEIIMBAOIIUXCS JKAKOCTEH C TIOMOIIBIO JISTUTEIFHOW BOPOHKH.
JucTtumistop u ero padora.

VYcranoBka aiis GunbTpoBaHus U e€ padoTa.

YcTaHoBKa A5 BeITapuBaHus U €€ padora.

Komnexuust 65ITOBBIX MpuOOPOB TSl GUIBTPOBAHUS BO3AYXA.

Paznenenue kpacsimero BemiecTBa gomactepa ¢ TOMOIIBI0 OyMaKHOM XpoMaTorpadum.
Mogenu ajuTOTPOIHBIX MOIU(DUKAITUIN yriIepoa v Cephl.

[Tosnydenue o30Ha.

Hoptpers: . 5. Bepuenuyca u JI. Y. Menneneesa.

KopoTtkonepuoanslii M IMHHONEPUOAHBIN BapuaHThl llepmommueckoit cucremsr [, .
Meunpeneena

KonctpynpoBanue mapocTepKHEBbIX MOJEIEN MOJIEKYIL.
Annapar Kunmna.

Pasnoxxenue 6uxpoMara aMMOHUS.

['openue cepbl 1 MarHUEBOM JIEHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.

OnBIThL, WJUTFOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BELIECTB.

I'openue docdopa, pacTBopeHue MpoayKTa TOPEHHs B BOAE U UCCIIEI0OBAHUE MOJIYYEHHOTO
pacTBopa JIAKMYCOM.
B3anmonencTBue CONSTHOM KUCIOTHI C IUHKOM.
[Tonyuenue ruapokcunaa menu (I1) u ero pa3noxkeHue Npu HArPeBaHUH.
JIaGopaTopHBIE OMBITHI
O3HakoMJIEHHE ¢ KOJIJIEKIUEH Tab0paTOpHOM MOCYIbI.
[TpoBepka mpubopa Asst NOTyYSHHS Ta30B HA T€PMETUYHOCTb.
O3HakoMJIEHHE ¢ MUHEpaTaMu, 00pa3yloIUMU TPaHUT.
[IpuroroBiieHHE reTEPOreHHON CMECH IMOPOLIKOB CEPBI U JKEJE€3a U UX PA3IAECIEHUE.
BsaumoneiicTBue pacTBOPOB XJIOPUIIOB U HOIUAOB KaJKs C paCTBOPOM HUTpaTa cepedpa.
[Tomyuenue rugpokcuna menu(Il) u ero B3anmoaeiicTBHE ¢ CEPHOM KHCIOTOM.
B3anmopeiicTBue pactBopa coabl ¢ KUCIOTOM.

ONoGkwNE

[IpoBepka 3aKk0Ha COXpaHEHUSI MAacChl BEUIECTB HA PUMEPE B3aUMOJAEHCTBUS ETOYN U KUCIOTHI.



9. IIposepka 3aKOHA COXpAHEHHs MACCHI BEIECTB HA IPUMEPE B3aUMOJECHCTBHS IEIOYU M COJIHU
xenesa (11).

10. Pasnoxenune nepokcuaa BOAOPOAA ¢ HOMOMIbI0 okcuaa Mapranmna (1V).

11. 3amemenue xene3oM Mea B MEJHOM KYIIOPOCE.

[pakTudeckne paboTh

1. 3nakomcTBO ¢ 1abopartopHbIM 00opynoBaHueM. [IpaBuna TexHuku 6€30TaCHOCTH IIpH padboTe B
kabunere xumMuu. Hexotopsie Buabl padoT.

2. AHaIM3 MOYBHI

Baskneiiinue npeacraBuTe/ M Heoprannyeckux BeuiecTs. KosinyecrBeHHbIe OTHOLIEHUS B XUMUM

CocraB Bo3ayxa. Ilonstue 006 0O0BEMHOI [0Jie KOMIIOHEHTa IPUPOJIHON ra3oBOl cMecu —
Bo31yxa. Pacuér 00bpEMa KOMIIOHEHTA Ta30BOI CMECH IO €ro 00BbEMHO J0JIe M HA00O0POT.

Kucnopon. O3zon. [lonydenune kucnopoma. Cobupanue U pacrno3HaBaHUE KHUCIOPOJa. XUMHYECKUE
CBOMCTBa KHUCJIOpOJa: B3aUMOJEHUCTBHE C MeETalJIlaMH, HEMETaUlaMU M CJIOXHBIMU BEIECTBaMH.
[Ipumenenue kucnopoaa. KpyroBopor kuciaopojia B Ipupo/e.

Oxcupapl. OOpa3oBaHKe Ha3BaHUN OKCUIOB IO UX popmynaM. CocraBiieHne GopMys1 OKCHIIOB IO UX
Ha3zBaHusM. [IpencTaBuTeny OKCUIOB: BOJA U YTJIEKUCIIBIN Ta3, HerameéHas N3BecTb.

Bonopon B mpupone. dusmyeckue MU XHMUYECKHE CBOMCTBAa BOJOpPOJA, €ro IMOJIyYEHHE U
MIPUMEHEHHE.

Kucnotsl, ux coctaB u knaccudukanus. Uaaukaropsl. Tabnuma pacrBopumoctu. ComnsiHas u
CepHasl KUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Coun, uX cocTaB U Ha3BaHUs. PacTBopuMOCTh coseil B Boje. [IpeacraBurenu conei: XJIopua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.

[Tocrosinnas ABoraapo. KonmuectBo BemectBa. Moiabs. Moisipras Macca. KparHbele eauHMIBI
M3MEpEeHusl KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUIUMOJIApHAS M KHJIOMOJISIpHAs
Macchl BEIECTBA.

Pacuérbl ¢ ucnonb30BaHUEM MOHATHM «KOJUYECTBO BEIECTBA», «MOJIIPHAS Maccay, «IOCTOSHHAas
ABoranpo». 3akoH ABoraapo. MomspHbii 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO Tra3a Mo JIPYroMmy.

KpaTtHble enuHUIBI M3MEpEeHHs] — MUJUIMMOJISIPHBIM M KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX
BEIIECTB.

Pacu€rbl ¢ ucnonbp3oBaHUEM MOHSITHI «KOJUYECTBO BELIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIH
00BEM Ta30By», «IIOCTOSIHHAS ABOTaApO».

Pacu€rbl ¢ ucnonbp30oBaHUEM MOHSITHI «KOJUYECTBO BEILIECTBA», «MOJISIpHAS Macca», «MOJISIPHBIH
00BEM ra3oBy», «4UCciI0 ABOTaAPO».

I'unpocdepa. Kpyrosopor Bombl B mpupone. Dusmueckue M XUMHYECKHE CBOWCTBA BOJIBL:
B3aUMO/ICHCTBUE C OKCUIAMH.

OcHoBanus, ux coctaB. PactBopuMocTh OCHOBaHUH B Boje. V3MeHeHHe OKpacku MHAMKATOPOB B
uiesnioyHoi cpeze. [IpeacraBurenu menodeit: THAPOKCUABI HATPUS, KU U KaJIbIUs.

PactBoputens u pactBopéHHOE BemiecTBO. PacTBopbl. PactBopenue. I'mapatsl. MaccoBas nmons
pacTBOpEHHOTO BemiecTBa. PacuéTel, CBS3aHHBIE C HWCIOJIB30BAHUEM MOHATHS «MaccoBas J0JIA
PacTBOPEHHOTO BEILIECTBAY.

JeMoHcTpamu

Onpenenenue coaepKaHus KUCIOPOia B BO3IyXeE.

[Tosmyuenue kucnopoaa pas3yioKEHUEM IIEPMaHraHaTa KaJlus U IepoOKCUIA
BOJIOPOJA.

Cobupanue METoJ0M BBITECHEHUS BO3yXa U BOJBI.
PacnoznaBanue kucinopona.

I'openune maruus, xenesa, yris, cepsl U pocdopa B KUCIOPOIE.
Konnexiust okcuaos.

[Tonyuenue, cobnpanue 1 pacro3HaBaHUe BOJAOPO/A.

I'openue Bogopona.

BzaumoneiictBue Bomopoaa ¢ okcugom meau(1l).

Konnekuust MUHEpaTbHBIX KHCIIOT.

[IpaBusno pa30aBieHus: CEPON KUCIIOTHI.



Komnexkuust conel.
Tabnuua pacTBOPUMOCTH OCHOBAHUMN, KHCJIOT M COJIEH B BOJIE.
HexkoTopble MeTasIbl, HEMETAILIBI U COSTUHEHUS KOJIMYECTBOM BEIIEeCTBa B 1 MOJIb.
Mopens MOJISIPHOTO 00bEMa ra3000pa3HBIX BEIIECTB.
JIabopaTOpHEIEC OMBITHI
12.  TlomyrHeHHe U3BECTKOBOW BOJIbI IIPH MIPOIYCKAHUH YIIIEKKCIIOTO Ta3a.
13.  Tlomyuenue BogOpOaa B3aMMOAEHCTBUEM IIMHKA U COJITHOM KHMCIIOTEL
14.  PacnosnaBaHue KMCJIOT HHAMKATOPAMH.

15. H3menenue oKpacKy MHIMKATOPOB B LIEJIOYHOI Cpele.

16. OsmakomiieHMe C mpenaparamMy JOMAIIHEW WIM MIKOJBHOM anTedkd — pPacTBOPAaMHU IEPOKCHUIA
BOJIOPOJA, CIIMPTOBOM HACTOMKHU MOJIa M HAIATBIPHOT'O CIUPTA.

[IpakTuueckue paboThl

1. Tony4enune, cobupanue U pacro3HaBaHUE KHCIOPOIA.
2. TlonyueHue, COOMpaHHUE U PACTIO3HABAHUE BOJIOPOJIA.
3. TIpuroToByieHHE PaCTBOPOB COJIEH C UX 3aJaHHON MacCOBOM J0JIEM.

OcHOBHBIE KJIaCChl HEOPTAHUYECKHUX COeTNHEeHU I
O6006mmenne cBeaeHUd 00 OKcHaax, UX KilaccUPUKAIUHM, Ha3BaHUSAX M cBoicTBax. CriocoOsl
MTOJTyYCHUST OKCHJIOB.

OcHoBanusi, WX KiaccUUKaIMs, Ha3BaHUS W CBOWCTBA. B3amMojeiicTBHE ¢ KHCIOTaMH,
KHCJIIOTHBIMU OKCHJIaMH M COJIAMH. PasnokeHue HepacTBOPHUMBIX OCHOBaHWU. CrocoOBbI TOJydeHHsI
OCHOBaHHI.

Kucnote, wux «maccudukanmms wu HazBaHus. OOmMmMe XUMHUYECKHE CBOMCTBA  KHUCIOT.
B3anmopeiictBue KHCIOT C MeETaUlaMU. ODJIEKTPOXMMHUYECKHH  psii  HANpsDKEHUA — METaJUIoB.
BsaunMonelicTBre KUCIIOT ¢ OKCUIAMH METAJIIOB.

B3anmopeiicTBie KUCIOT ¢ OCHOBAHMUSIMU — pEAKUUs HeWTpaim3auuu. B3zaumopaeicTBhe KUCIOT ¢
cossimu. [lomydenne 6ECKUCTOPOTHBIX U KUCIOPOICOACPKAIINX KUCIIOT.

Conu, ux kmaccudukaius U cBoMcTBa. B3anmoelicTBre cosiel ¢ MeTaliaMi, 0COOCHHOCTH 3THX
peakuuii. BzaumoaencTeue cosei ¢ CoJsiMu.

I'enernueckue psapl MeTawia W HeMeTaia. ['eHeTmyeckas CBsSI3b MEXAY Klaccamu
HEOpPraHUYECKUX BEILIECTB.

JIabopaTopHbIE ONBITEI

17. BzauMoeiicTBrE OKCHIA KATbIUS C BOJIOM.

18. IlomyTHEHNE M3BECTKOBOM BOEL

19. Peaknus Heiitpanusanumy.

20. Tlonyuenne ruapoxcuna meau (11) u ero BzaumoelicTBIE ¢ KMCIOTOIA.
21. Paznoxenue rugpoxcuaa meau (II) nmpu HarpeBanuu.
22. BzaumoieiicTBUE KUCIOT ¢ METAJIIAMH.

23. B3zauMoieiicTBUE KUCIIOT C COJISIMHU.

24. O3HaKOMJIEHHE C KOJUIEKIIHEH coiei.

25. Bzaumoeiicteue cynbdara meau (I1) ¢ sxene3om.
26. B3aumoieiicTBHE CONEl ¢ COMAMHU.

27. Tenetnueckas CB3b Ha IPUMEPE COEIMHEHHI MEIH.
[IpakTuyeckue paboThI

4. PemeHue 3KCIIEpUMEHTAIBHBIX 3a/1a4.

IMepuoauyeckuii 3axoH u Ilepuoguyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MeHaeieeBa U CTPOCHHE ATOMA

EctecTBeHHBIE ceMelicTBa XMMHUUECKUX AJIEMEHTOB:IIEIIOYHBIE U IIEJI0YHO3EMEIbHEIE METaJlIbI,
TaJIOTeHbl, WHEpPTHbIE (OmaroponaHbie) ra3pl. AMGOTepHOCTh. AMGOTEpHBIE OKCHUIBI U TUIPOKCHUIBI.
KomruiexcHble conm.

Otkpeitue Jl. 1. MenneneeBbim Ilepronuyeckoro 3akona u co3ganue um Ilepumoanueckoit
CHCTE€MBI XMMHYECKHUX IJIIEMEHTOB.

ATOMBI Kak ¢opMma CyIIECTBOBAHUS XMMHUYECKUX AJIeMEHTOB. OCHOBHBIC CBEICHUS O CTPOCHUU
aToMoB. Jloka3zarenbcTBa CIOKHOCTH cTpoeHHs atomoB. OnbiTel Pezepdopaa. [Inanerapuas Moaensb



CTpOEHUS aToMa.

CocTtaB aTOMHBIX fJ€p: NMPOTOHBL, HEUTpPOHBL. OTHOCHUTENbHAas aTOMHas Macca. B3anMocBs3b
MOHATUHN «IIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS aTOMHAsl Maccay.

Muxpomup. OnekTpoHbl. CTpOEHHE IEKTPOHHBIX YPOBHENH aTOMOB XMMHUYECKHUX 2J1eMEeHTOB NelNo
1-20. [TonsaTue 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

M3oronbl. ®usnueckuid cmbicn  cumBosMKM  [lepuoguueckoit  cucrembl. CoBpeMeHHast
¢dopmymupoBka Ileproauueckoro 3akoHa. VI3MeHEHHs] CBOMCTB 3JIEMEHTOB B MEpUOJaX M TPYIINAxX, KaK
(GyHKIUS CTPOCHHUS DIIEKTPOHHBIX 000JI09EK aTOMOB.

XapakTepucTHKa DJJIEMEHTa-MeTalla U JJIEMEHTa-HeMeTalllla 10 HMX IOJIOKEHHIO B
[Iepunoanueckoii cucreme xumudeckux ieMeHToB J[. . Menneneesa.

JleMoHCTpaumu

Paznmunbie opMbI TaOIUIT IEPHOAMYECKON CHCTEMBI.
MogennpoBanue nocrpoenus Ilepuonnueckon cucremsl /. . Menneneesa.
Monenu aToMOB XMMHUYECKUX JIEMEHTOB.

Mopienu aToMOB 351eMeHTOB 1—3-T0 TeproI0B
JIabopaTopHbIE ONBITHI.

28. Tlonydyenne aMm(pOTEPHOTO M'MAPOKCHIA U UCCIIEN0BAHKUE €10 CBOMCTB.

XumMnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE PEAKINU

HNonnass xumuueckasi cBsa3b. MloHBI, 00pa3oBaHHBIE aTOMaMHU METAJJIOB W HeMeTaioB. CXeMbl
00pa3oBaHUsi MOHHOW CBSI3W JUII OWHApHBIX coeAWHEHWH. MOHHBIE KpUCTAIUTMYECKHE PEIIETKH |
(hM3UYecKue CBOMCTBA BEIIECTB C ATUM THIIOM peméTok. [lonsTre o hopMynpbHONM €IMHUIIEC BEIIECTBA.

KoBanenTHass xumMuyeckas CBs3b. OJEKTPOHHBIE W CTPYKTypHbIe Qopmynbl. KoBaneHTHas
HemoJsipHast CBsi3b. (CXeMbl 00pa3oBaHWsS KOBAJEHTHOW CBSI3M JUIsi  OWHApPHBIX COCTUHEHUH.
MonexynspHbIe B aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C ITHM THIIOM PEIIETOK.

DIEeKTpOOTPULIATENBHOCTh. P anexrpoorpunarenbHocTi. KoBaneHTHas MOJsipHAss XUMHUYECKas
cBsa3b. Jlumosib. CxeMbl 00pa3oBaHUS KOBAJEHTHOW TOJIIPHON CBS3M JUIsi OWHAPHBIX COCAMHEHHM.
MonekysspHbIE U aTOMHBIE KPUCTAJNINYECKHUE PEHIETKN, CBOMCTBA BEIIECTB C ’TUM TUIIOM PEIIETOK.

Meramnueckass XMMHYECKasl CBSI3b M MeETaJUIMYecKas Kpucramumueckas pemérka. CpoiicTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. EquHas npupoaa XuMHYECKUX CBSI3EH.

Crenenp oxuciieHusi. CpaBHEHME CTENEHU OKHCIEHUs M BajleHTHOCTH. IlpaBuna pacuéra
CTETeHeW OKUCIICHUS 10 POPMYJIaM XUMHUYECKUX COECTUHEHUI.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE ~ peakuuu. OmnpeneneHue CTeNeHed  OKUCICHUs Uit
AJIEMEHTOB, 00pa3ymoIlUX BeUIeCTBa pPa3HbIX KiaccoB. Peakium MOHHOTO OOMEHa M OKHCIUTENHLHO-
BOCCTAaHOBUTENbHbIE peakiuu. OKHUCIUTEIb M BOCCTAHOBHTENb, OKHCIEHUE M BOCCTAHOBJICHHUE.
CocraBiieHHE YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM METOJOM  3JIEKTPOHHOTO
OanaHca.

JlemoHcTpamu

Buneo ¢dparmenTsl u cnaiipl «MlOHHAass XUMHAYECKast CBS3b ».

Kouneknust BenecTs ¢ MOHHOM XUMHYECKOU CBSI3bIO.

Mo1e11 HOHHBIX KPUCTATMYECKUX PEHIETOK.

BuneodparmenTs! u cnaiiasl «KoBameHTHAS XMMUYECKas CBS3bY.
Kosnnekuus BemecTs MOJIEKYISIPHOTO M aTOMHOTO CTPOEHHSL.

Mogeny MONEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PELIETOK.
BuneodparmenTs u cnaiinpl «MeTaminueckas XUMHUYECKast CBS3b.
Konnexnust «MeTtasibl ¥ CIUIaBbD».

B3aumoneiicTBue HKA ¢ CEPOH, COMSTHON KUcaoToH, xmopuaom meau (II).
l'openue maruus.

B3aumoneiicTBue XJII0pHOM U CEPOBOJOPOIHOMN BOBI.
JIabopaTopHBIE OMBITHI
29. W3roToBieHHe MOJENIH, HILTIOCTPUPYIONIEN CBONCTBA METAIUINYECKON CBS3H

Xumust 9 kjaace
(68 uacoB, 2 yaca B HeleJI10)



IloBTOpeHuUe U 06001IeHUE CBeIEHNI MO Kypcy 8 Kiacca.

bunapubsie coemunenus. Okcuabl cojeoOpasyromue u HecosieoOpasyromue. [ HapoKCHabL:
OCHOBaHHUsA, aM(pOTepHbIe, KUCIOThL. CpeaHue, KUCIIbIe, OCHOBHBIE COJIH.

OO6o0uieHne cBeAeHU O XUMHUYECKUX peaknusax. Krmaccudukanuss XMMHUYECKUX PpEakIHid Mo
Pas3siiniHbIM OCHOBAHHUAM: COCTAaBy W 4YUCITY pCarupyrommx u 06pa3yI0Luch;1 BCIUICCTB, TCIIJIOBOMY
3 QexTy, HampaBICHUIO, U3MEHEHHUIO CTENeHEH OKMCICHHUS SJIEMEHTOB, OOpa3yIOIIMX pearupyromme
BEIIECTBA, (pa3e, UCTIOIb30BAHUIO KaTaIn3aTopa.

ITonsarue o CKOpOCTHU XUMHYECKOH peaKkuu. CDaKTOpI)I, BJIMAOIUE HAa CKOPOCTb XMMHYCCKUX
peakuuii: OpUpoJia  PEarupyroliux — BEUIECTB, HMX KOHIEHTpauus, TemIeparypa, IUIOmadb
CONPUKOCHOBEHUS, HATMYME Katanu3zaropa. Karamms.

JlemoHncTpanmu

O3HaKoMJIEHHE C KOJUIEKLIUAMU METAJIJIOB U HEMETAJUIOB.

O3HaKoOMJIEHHE C KOJUIEKLIUIMU OKCU/I0B, KUCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XUMUUYECKOU PEAKIIUU OT MIPUPOJIBI pEArupyIOIIUX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUUYECKOW PEaKIIUK OT KOHIICHTPALIUH PEarupyroIInX BEIIECTB.

3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIHH OT IIOMIAIH

COTPUKOCHOBEHHS PEATUPYIOIINX BEMICCTB ((«KUTISIIIHIA CIION»).

3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMH OT TEMIIEPATYPhI PEarupyronuX BEmeCTB.
JIabopaTopHbIE ONBITHI

B3anmopelicTBue aMMmuaka v XJ0pOBOJIOPOA.

Peaknus HelTpanusanum.

Hab6nrogenue TeroBoro s dexra peakiuu HeHTpaaTu3amm.
B3aumopeiicTBre cepHoii Kucinotsl ¢ okcugaom menu (I1).
Pa3noxxeHne nepokcra BOJOPO/Ia C MOMOIIBIO KaTaiga3bl KapTogers.

3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEakIud OT MPHUPOIBI PEArupyrOIIUX BEIICCTB HA TPUMEpE
B3aMMOJICHCTBUS PAacTBOPOB THOCYIbh(haTra HATpusl W XJIOpuAa Oapus, THOCylbdara HATpUsS U
COJITHOM KUCJIOTEL.

7. 3aBUCHMOCTH CKOPOCTH XHMHYECKOM PEAKIMU OT IPUPOILI METAILIOB IIPU UX B3aUMOJIEHCTBHHU C
COJISTHOM KUCJIOTOM.

8. 3aBHCHMOCTb CKOPOCTH XMMHYECKON PEaKIUH OT IPUPOALI KUCIOT IPH B3aUMOJIEHCTBUM UX C
KEJIe30M.

9. 3aBHCHUMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT TEMIIEPATYPBIL.
10.  3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKLMHU OT KOHICHTPALIUH.

11. 3aBHCUMOCTh CKOpPOCTH XHUMHYECKOH p€aknun OT II0maau COIMPHUKOCHOBCHUA PCArupyromunux
BCIICCTB.

12 3aBHCUMOCTh CKOpPOCTH XHUMHYECKOH pP€aKknuu OT KaTajau3aTopa.

ook wnE

XHMHYEeCKHE PeaKIIMU B PACTBOPaX YJIEKTPOJUTOB.

[TonsiTue 00 AMEKTPOJIUTUYECKON OUCCOLMALUMM. DJIEKTPOJIMTHI U HEVIEKTPOJIUTHL. MexaHu3m
JUCCOLMALMU  DJIEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoM CBsA3H. CTENeHb JIEKTPOJIUTUYECKON
aucconanuu. CUIbHbIE U CIIa0bIe 3JEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH NEKTPOIUTHYECKON nuccoruanuu. Knaccudukanus MOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAaHUS M COJIU KakK 3JIEKTPOJIUTHI. VX kiaccudukanus u Juccoluanus.

OOme XMMHYECKHE CBOMCTBA KHMCIOT: M3MEHEHHWE OKPAaCKU MHIMKATOPOB, B3aUMOJIEHCTBHE C
MeTaJUlaMi, OKCUJAMU U THUAPOKCHJIAMHM METAJUIOB M COJISIMU. MOJIEKYJsIpHblE U HMOHHBIE (TIOJIHBIE U
COKpAIlIEHHbIE) YPAaBHEHMSI PEaKIIUH.

XHMMHUYECKUHN CMBICII COKPALEHHBIX YPABHEHUU. Y CIIOBUS NPOTEKAHUS PEAKLUN MEXKIY DIIEKTPOIUTAMU
J10 KOHIA. Psi akTHBHOCTH METaILIOB.

OO11re XMMHYECKHe CBOWCTBA IIeI0Yei: B3aUMOJIeHCTBHE ¢ KMCIOTaMH, OKCHJIaMH HEMETAIJIOB,
coisiMu. OOIIMe XMMHUYECKUE CBOWCTBA HEPAaCTBOPUMBIX OCHOBAHMM: B3aWMOJICHCTBHE C KHUCIOTaMH,
pasiloKEeHUE IIPU HarpEBaHUN.

OOue XUMUYECKHE CBONCTBA CPEIHMX COJIeH: B3aMMOJIEHCTBHE C KHCIOTaMHM, IIEIO0YaMHU,
COJIAMH M MeTaJlIaMU. B3auMoIelCTBUE KUCIIBIX COJIEH CO IIEIOYAMH.

I'uaponus, kak 0OMEeHHOE B3anMoieiicTBHE coieil ¢ BO1oM. [ Maposin3 cosm CHIIbHOTO OCHOBAHUS
1 cnaboit KUCIOThL. ['MApoIN3 com ¢1aboro OCHOBaHUS U CUIIbHOM kucnoThl. [Ikana pH.



CBolicTBa KMCIIOT, OCHOBAHWM, OKCUOB U COJIEN B CBETE TEOPUH AIEKTPOJIUTHUECKON
JUCCOLMALMU U OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN.
JlemMoHCTpanyu.

HcrpiTanue BEMIECTB U UX PACTBOPOB Ha AIEKTPOIPOBOHOCT.
3aBUCUMOCTB DJIEKTPOIPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALHH.
JIBUKEHHME OKPAILCHHBIX HOHOB B DJIEKTPHYECKOM I10JIE.
Onpezienenre Xxapakrepa cpeibl B pacTBOPax COJIEH.

JlaGopaTOpHBIE OTBITHI.

13. Jluccounamus caaObIX 3IEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

14. Vismenenune oKpacKu MHIMKATOPOB B KMCIIOTHOM CpeEE.

15.  Peakius HelTpanu3aiui pacTBOPA MENOYH PAa3IHNYHBIMK KHCIIOTAMH.
16.  Tlonyuenue ruapoxcuaa Meau (1) u ero B3anMoIelCTBHE ¢ Pa3IMYHBIMU KUCIOTAMH.

17. BzaumoelicTBUE CUIBHBIX KUCTIOT ¢ okcuaoM meau (I1).
18-20. B3aumoielicTBHE KUCIIOT C METaJNIAMHU.

21. KauecTBeHHas peakis Ha KapOOHAT-HOH.

22. TlonyueHue CTyHSA KPEMHHUEBOM KUCIIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPHU - UK CYITb()aT-HOHbI
24. VI3sMeHeHne OKPACKK MHIMKATOPOB B LIEIOYHOM Cpeje.

25. B3anMoeliCTBHE IEI0Yel ¢ YIIIEKACIBIM Ta30M.

26. KauecTBeHHAas peakiys Ha KATHOH aMMOHHS.

27. Tonyuenue ruapokcuaa meau (1) u ero pasnoxenue.

28. B3anmoelicTBre KapOOHATOB ¢ KUCIOTAMH.

29. Tlonyuenue ruapokcuna xkenesa (111).

30. BzaumopeiicTBue xenes3a ¢ pactBopom cyiabdara memu (1I).
[pakTryeckue paboThl

1. CpoiicTBa KHMCIIOT, OCHOBAaHHMH, OKCHIOB M COJIEH B CBETE€ TEOPHHU DJIEKTPOIMTHYECKOM
JMCCONUALMU U OKUCIIUTENBHO-BOCCTAHOBUTEBHBIX PEAKIIMMI

HemeTaJJibl M MX cCOeTUHEHMS.

CtpoeHue aToOMOB HEMETAUIOB M HX TnoJsiokeHne B Ilepuwoanueckoir cucreme. Psp
ANEKTPOOTpHUIIATENbHOCTH. KpucTamumueckue pemeéTki HEMETalIoB — MPOCTHIX BEIIECTB. AJIIIOTPOTIHUS
n e mnpuuuHbl. Dusznueckwe cBOKWCTBa HeMeTauioB. OOImKME XUMHUYECKHE CBOMCTBA HEMETAJLIOB:
OKHUCJINTEILHBIE U BOCCTAHOBUTEIBHEIE.

l"asiorensl, cTpoeHWe MX aTOMOB U MOJIeKyl. PU3HYEeCKHME U XMMHYECKHUE CBOMCTBA rajlOTCHOB.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TaJIOTEHOB B 3aBUCHMOCTH OT WX ToJIokeHUus B Ilepromnyeckoi
cucteMe. HaxoxieHue rajloreHoB B MPUPOJIC U UX MOJydeHUe. 3HaYeHHE W MPUMEHEHHE TaJIOT'€HOB.

lamoreHoBoOpoABI ¥ COOTBETCTBYIOIIME MM  KHUCJOTHI: IUIaBUKOBAs, CoJIsTHAas,
OpoMOBOJIOpOIHAs, Hoa0BoAopoAHas. lamorenwmmbl. KadecTBeHHBIE peaKIMW Ha TaJOTCHH]I-UOHBI.
[IpuMeHeHne coeMHEeHUH TAIOTCHOB U UX OMOJIOTHYECKAst POJIb.

Obmas xapakrepuctuka snemeHToB VIA-rpynmel. Cepa B mpupoae U €€ TMOJIy4eHHUe.
AmtoTpoTnHBIE MOAM(PUKAIIMK CEPhI M UX CBOMCTBA. XMMHUYECKHUE CBOKWCTBA CEPhI M €€ IPUMEHEHHE.

CepoBoJIOpOA: CTpPOEHUE MOJEKYIbl, (U3NYECKHE U XUMUYECKHE CBOWCTBA, MOJIYYCHHE U
3HaueHue. CepoBogopoanas kucinota. Cynbdusl 1 ux 3HaueHue. JIroMruHOQOPHI.

Oxcug cepsi (1V), cepauctas kucinora, cynbhuTel. KauecTBeHHast peakiust Ha CyIb(QUT-HOH.

Oxcup cepol (VI), cepHas kuciora, cynbdarsl. Kpucranmoruaparel. KauecTBeHHas peakiusi Ha
cynb}ar-uoH.

CepnHast kucnoTa - CWJIBbHBIH dnekTponuT. CBoiicTBa pa30aBIEHHOW CEPHOM KHCIOTHI, Kak
TUMAYHOW KHUCIIOTHI: B3aUMOJICHCTBHE C MeETaJIaMH, OCHOBHBIMH M aMQpOTEpHBIMH OKCHIAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUAPOKCUIAMU, colisiMu. KauecTBeHHas peakiius Ha cylb(dar-uoH.

OO6miass xapakrepucTuka »sieMeHTOB VA-Tpynmbl. A30T, CTpOSHHE aTOMa U MOJIEKYJIbI.
Ou3nyecKue U XUMHUYECKHUE CBONCTBA M MPUMEHEHHE a30Ta. A30T B IPUPOJE U €ro OMOIOTHYECKask POIIb.

AMMUaK, CTpOCHHE MOJIEKYIbl U (PU3UYECKHe CBOMCTBA. AMMHayHasi BOJa, HAIIATBIPHBIA CIUPT,
ruapaT aMMuaka. JIOHOpHO - aKIENTOpHBIM MeXaHW3M O00pa3oBaHHsA KaTHOHA aMMOHHSL.
BoccranoButenbHbie cBoiicTBa ammuaka. Coiau aMMOHHMS U UX NIpuMeHeHne. KauecTBeHHasi peakuus Ha
KaTMOH aMMOHHMSI.



Oxcuzpl a3oTa: HECoJeoOpa3ylolue U KUCIOTHBIE. A30THUCTast KUCIOTa W HUTPUTHL. A30THas
KHCJIOTA, €€ MoJIydeHue U cBorcTBa. Hurpartsl.

®ochop, crpoenne aroma u amnorporus. Dochumbl. Dochun. Oxcun docdhopa(V) u
oprodochopnas kucnora. Pocharer. Docopubie ynoOperus. THCEKTUIIHIBI.

OOmiast xapakTepucTuka 371eMeHTOB [V A-Tpynnbl: 0COOEHHOCTH CTPOSHHSI aTOMOB, MPOCTHIX
BEIIECTB U COCIMHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS 3J1EMEHTOB B [leproinueckoit cucreme. YTIiepo.
AnnorponHble  MoauduKanuu: anMmas, rpadur. AMOpQHBIA yriaepox M €ro copra: - caxa,
aKTUBUPOBAaHHBIA  yrojb. Ancopbuus. Xumuueckue cBoicTBa yriepoja. Kokcoxummuueckoe
MIPOU3BOJICTBO U €ro mpoaykius. Kapoumpr.

Oxkcun yrinepoaa(Il): ctpoenne Mozexynbl, moiydeHue u ero cpoicrBa. Okcua yriepoaa(lV):
CTPOEHHE MOJIEKYJbl, TOJYy4EeHHE U €ro cBoiicTBa. YrosibHas kuciaoTra. Colu YrojbHOM KHCIIOTHI:
KapOOHATHI U TUAPOKapOOHATHl. TeXHUYecKas: U MUIIeBast Coa.

Heopranuueckue u OpraHvyeckue BeEIIEeCTBA. YTJIEBOJOPOJbl. XHMHUYECKOE CTPOEHHUE
OpraHMYECKUX BEIECTB, KaK MOPSI0K COETMHEHUS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak THpeJelibHblEe YIIEBOJAOPOJbl. OTWJIEH W aleTWJeH, KaK HempeesbHbIe
(HeHachIIIeHHbIE) yriieBO0poabl. ['opeHue yrieBoopoioB. KauecTBeHHbIE peakiMi Ha HENpeAeIbHbIe
COEJIMHEHMUSI.

DTUIIOBBIN CHUPT, €ro MOoJydyeHue, MpuMeHeHue u (usnosiorndeckoe neiicteue. TpéxaTOMHBIM
cnupt rmuepuH. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CHUPTHL. YKCYCHas - HPEICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuit B mpupose. Cunmmiuasl U critad. Okcnn
kpemuus (1VY). KpemMuueBas kucnora u e€ couu.

[IpousBocTBO crekia u nemeHTa. [Ipoaykius CUIMKaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, (papdop, dasHc.

OnTrnyeckoe BOJOKHO.

Hemerannel B npupoge. ®@pakunoHHasi NeperoHka XUAKOTO BO3QyXa Kak CHOCOO MOIy4eHHUs
KHCIIOpOo/1a, a30Ta, aprona. [lomyuenue gpocdopa, kpemHus, Xaopa, Hojaa. DIEKTPOIU3 PaCTBOPOB.

[TonyyeHue cepHON KHUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIOTMYECKAsl CXeMa, METOJ KUIISAILIEro Clos,
MPUHIMIBI TEIUIo0OOMeHa, MPOTUBOTOKAa M Iupkymsiuuu. Oneym. IIpomsBoacTBo ammmuaka: ChIpPBE,
XUMU3M, TEXHOJIOTMYECKAs CXEMA.

JleMoHcTpamu

o KoJuiekyusa HEMETAIIIOB.
e Moenu KpUCTAIUNIMYECKUX PEIIETOK HEMETAJJIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP U MPUHIUIIBI €r0 PabOTHI.
e [opeHue HeMeTaIOB - MPOCTHIX BEILIECTB: cepbl, pochopa, ApeBecHOro yrisl.
e  OOpas1bl raJIOTEHOB - IPOCTHIX BEIIECTB.
B3anmojelicTBrE ranoreHoB ¢ MeTajljlaMHu.
BriTecHenue xsiopa 6poMoM WM Ho/1a U3 pacTBOPOB UX COJIEH
Kosnexuust npupoIHbIX COEAMHEHUH XII0pa.
B3aumopeiicTBue cepsl ¢ MeTauIaMu.
l'openue cepsl B KuCiopoie
Konnekuus cynbhuIHbIX py.
KauectBenHnas peakuus Ha CynbQua-uoH
OOec1BeunBaHUE OKPALICHHBIX TKAHEW U LIBETOB CEPHUCTHIM I'a30M.
B3anmonencTBue KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEBIO.
OOyrnMBaHue OPraHMYECKUX BEIECTB KOHIIEHTPUPOBAHHOM CEpHON KUCIIOTOM.
Juarpamma «CocrtaB BO3ayxa».
Buneodparments! u cnaiiapl «IItnusu 6a3ape».
[Tomy4yenue, cobupanue 1 pacrio3HaBaHUE aMMHUAKa.
Paznoxenune buxpomara aMMOHHSL.
B3anmonencTBue KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
I'openune yepHoro nopoxa
Pa3noxeHne HUTpaTa Kanus U TOPEHHUE APEBECHOTO YroJlbka B HEM
O06pa31bl NpUpPOAHBIX coeanHeHui pocdopa.
I'openune pocdopa Ha Bo3LyxXe U B KUCIOPOJIE.
[Tomy4yenue Genoro ¢ochopa 1 UCTIBITAHUE ETO CBOMCTB



e Komnekmus «O0pa3ubl NPUPOIHBIX COSANHEHUN YTIIIepoaa»

[Hoptper H. JI. 3enunckoro. Ilornomenne akTUBUPOBAaHHBIM YIVIEM PACTBOPEHHBIX BELIECTB
WJIY Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Mogenu MOEeKyJl METaHa, 3TaHa, 3TUJICHA U alleTUICHA.

BsaumopelicTBre sTuiIeHa ¢ OPOMHOIN BOJOW M pacCTBOPOM MEpPMaHTaHaTa KaJHsl.
OOu1re XMMHUYeCKHe CBOWCTBA KHCIIOT HAa IPUMEPE YKCYCHOH KHCIIOTHI.
KauecTtBenHas peakuus Ha MHOTOaTOMHBIE CITUPTHI.

Konnexuust «O0pa3ibl IPUPOAHBIX COETUHEHUN KPEMHUS.

Kosmnexknus crexna, KepaMHUKy, [IEMEHTA U U3ACIINN U3 HUX.

Kosnexnus npoayKuuy CUIMKAaTHOW IPOMBIIUIEHHOCTH.

BuneodparmenTst u cnaiiabl «[Ipou3BOICTBO CTEKIIA M IEMEHTAY.

Komnexuus «IIpupoiHbie coeMHEHNsT HEMETALIOB.

BuneogparmenTs! u cnaiapl «PpakMoHHAs NEPErOHKA KUIAKOTO BO3IyXa»
Buneopparmentst u  cnaiinel  «[lonyuenue Bojopona, KHCIOpoAa U TaJOT€HOB
ANEKTPOJIUTUYECKUM CIIOCOOOM.

Mogenu anmapaToB AJIs IPOU3BOACTBA CEPHON KUCIIOTHI.

Mogenb KUIsnero cliosl.

Moenrs KOJIOHHEI CHHTE3a aMMHaKa.

BuneodparmenTs! u cnaiiasl «[Ipon3BoaCTBO cepHON KUCIOTHI.
BuneodparmenTs! u ciaitnpl «I[Ipon3BoacTBo aMmmuakay.

Komnekuust «CoIpb€ 7151 MOTyYEHHS] CEPHOM KUCIOTBI».

JlaGopaTopHBIEC OIBITHI

31. Pacno3HaBaHue raJoreHuaI-HOHOB.

32. KauecTBeHHBIE peakIMy Ha CyNb(aT-HOHBI.

33. KauecTBeHHas peakiys Ha KATHOH AMMOHMUSL.

34. XuMuueckue CBOWCTBA a30THOM KUCJIOTHI, KaK SJIEKTPOJIMTA.
35. KauectBennble peakiyu Ha pocdaT-HOH.

36. Ilonydenne u CBONCTBA yrOJIbHON KHUCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-UOH.

38. Ilpomyckanue yrieKkucIoro raza 4epes pacTBOpP CUIMKATa HATPHSL.
[IpakTryeckue paboTh

2. UzyueHne CBOMCTB COJITHOM KHMCIIOTEL

3. U3ydenune CBOMCTB CEPHOM KUCIIOTEL

4. TTonyyenre aMMUaKka U U3y4E€HHUE €r0 CBOUCTB.

5. TTonyyeHue yrieKucloro ra3a u u3ydeHue ero CBOMCTB.

MeTajliibl M BX COeTHHEHHS

[Tonoxenue meramnoB B [lepuoanueckoit cucreme xumuueckux sneMmeHToB J[. M. Menneneena,
CTPOEHHE HUX aTOMOB M KpHUCTa/UIOB. MeTalyinyeckas CBA3b W METAJUIMYECKAas KpHUCTAJIMYecKas
pemérka. U3NYECKUE CBOMCTBA METAJUIOB: AJICKTPO- U TEIUIONIPOBOIHOCTh, OTPaXKarolas CloCOOHOCTD,
MIaCTUYHOCTh. CIUIaBbl UEPHBIE U LIBETHHIE.
Mertamibl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHYECKUIN psAJl HANpsKeHUW. B3anmonelicTBre MeTauioB ¢
HEMETaJlJIaMU, OKCUJAMH, KUCIOTAMH, COISIMU. ATFOMUHOTEPMHUSL.
CrtpoeHre aTOMOB U MIPOCTHIX BEUIECTB MIETIOYHBIX METANIOB. 3aBUCUMOCTh (PU3UUYECKUX U XUMHUUYECKUX
CBOWCTB IIEJIOYHBIX METAJJIOB OT 3apsAoB saep HUX aToMOB. OKCHABI U THAPOKCHUIBI IIEIOYHBIX
METAJUIOB, HUX IIOJYYEHHE, CBOMCTBA, NpPHUMEHEHHE. BakHeWlne coJid LIEJIOYHBIX METAJIOB, HX
3HAYEHUE B )KMBOM U HEKUBOM IIPUPOJIE U B )KM3HU YEIIOBEKA.
CrpoeHre aTOMOB M MPOCTHIX BEIIECTB INEIOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKUX H
XUMHUYECKUX CBOMCTB WIEJIOYHO3EMENIbHBIX METAUIOB OT 3apsioB siaep UX atoMoB. OKcuabl U
TUIPOKCHUIBI IIEJIOYHO3EMEIBHBIX METAJUIOB, UX IOJYYEHHE, CBOMCTBA U INpPUMEHEHUE. Baxneumme
CONM MIENOYHO - 3€MENbHBIX METAJJIOB, UX 3HAUEHUE B MPUPOJE W KU3HU YeloBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJTBIIHSL.
XKécTroCcTh BOJBI: BpeMeHHAs U MOCTOsTHHAsE. CrocoObl ycTpaHeHus] BpeMeHHON KECTKOCTU. CrocoOb



yCTpaHEHMsI TOCTOSSHHOW »k&cTkocTH. Monuthl. CoeaMHEHMs alOMUHUSA B mpupoe. XHUMHUYECKUE
cBoiicTBa amoMuHUsA. OCOOCHHOCTH OKCHAA U THAPOKCHIA ATIOMUHUS KaK aM(OTEPHBIX COCITUHEHUH.
Baxxneiimue coyi amroMuHUS (XJIOPHII, CYIbdar).

OcobenHoctu cTpoeHusi aroma sxeinesa. JKemezo B mpupoze. Baxkueimme pynsl xeneza. Okcuiasl U
ruapoxcuabl xkenesa (1) u xxenesza (II1). Comu xene3a (I1) u xxenesa (I1I). O6HapykeHUE HOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HAUEHHUE COEIMHEHUI JKeesa.

Koppo3us xuMuueckas ¥ 31eKTPOXUMHUYECKas. 3aliuTa METAIJIOB OT KOppo3uu. MeTaisl B IpUpOJE: B
cBOOOTHOM BuJE W B Buje coenuHeHuid. [lonstre o meramuryprum. YépHas W IBETHAsh METaJLUTypTHs.
[Tupomeramnyprusi, TUAPOMETAIIYprus, 3JeKTpomeTautyprus. JlomeHHslid mnpouecc. IlepepaboTka
YyryHa B CTajlb. DJIEKTPOJIN3 PaCILIaBOB.

JleMoHCTpaumu

B3anmopeiicTBue HaTpus, TUTUA U KaJdbLUs C BOJIOK.

['openue HaTpus, MarHus M >Keje3a B KUCI0Po/Ie.

Benblmka TepMUTHON CMECH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KENe3a, [IMHKA U CEPBI.
BzanmoelicTBre alfOMUHHS ¢ KHCIOTaMH, IIEJT0YaMH U BOJIOM.
B3anmopeiicTBue xene3a u MEIH C XJIOPOM.

B3anMopelictBue Meau ¢ KOHLEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KMCIOTON
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

Oxkpacka rmIaMeHd COEIMHEHUSIMHU MISJIOYHBIX METAJIOB.

Oxkpacka mIaMeHH COSMHEHUAMH MET0YHO3EMETbHBIX METAJIJIOB.

T"amenue n3BecT BOIOI.

[Tosydyenne XECTKOM BOAbI B3aUMOJICUCTBUEM YIJIEKHUCIIOTO ra3a ¢ U3BECTKOBOW BOJIOM.
VYcrpanenue BpeMeHHOM )KECTKOCTH KUTITYCHUEM U JT0OaBKOU COJIBI.
VYcrpaHneHue NoCTOSTHHON KECTKOCTH JOOABKOM COIBI.

HMoHUTHI ¥ IPUHITUTT UX JIeHCTBHS (BUACO(DparMeHT).

Konnekuusi npupoJHbIX COCTUHEHUN aTIOMUHUSL.

Buneodparments! u cnaiiapl «OKCHT ATFOMUHUS U €70 MOTU(PUKAITAN.
[Tonydyenue ambpoTEpHOTO THAPOKCHUIA ATTFOMUHUS M UCCIICIOBAHNUE €r0 CBOWCTB.
Komnexmus «XuMHYECKHE NCTOYHUKH TOKaY.

Pe3y.]'IBTaTI>I JIATEJIBHOTO SKCIIEPUMEHTA 110 U3YUCHHUIO KOPPO3UHN CTAJIBHBIX PI3I[CJ'IHI>1 B
3aBUCHMUMOCTH OT YCJ'IOBI/Iﬁ IIponcCCoOB.

Boccranosienue meau u3 okcuaa meau (1) Bogopomgom.
Buneodparments! u cnaiiapl «I[Ipon3BoACTBO UyryHa U CTaIN».
BuneodparmenTs! u crnaiiasl «M3aeius U3 4yryHa U CTaiamy.

BuneodparmenTst u cnaiinsl «[Ipou3BoaCTBO aTtOMUHUS.
JIaGopaTopHbIE ONBITHI
39. BzaumoeiicTBue xeinesa ¢ pactBopoM cyiabdara meau(Il).

40. TTosyueHne U3BECTKOBOM BOJIbI U OTIBITHI C HEHA.

41. TTonyuenue runpokcunos xkenesa(ll) u (I1).

42 .KauecTBEHHbIE PEAKIMU HA KATHOHBI XKENE3a
[IpakTryeckue paboThl

6. IlomyueHue 5KECTKOM BOIBI M CIIOCOOBI €€ YCTpaHEHHS.

7. PelieHne 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME «MeTalbi».

XuMus U OKpPY:KaIas cpeaa.

Crpoenue 3emmu: sSApO, MaHTUA, 3eMHas KOpa, WX XUMUYEeCKHil coctaB. Jlutocdepa u eé

xuMu4eckuid coctaB. Munepanbl. Pynel. Ocanounsie nopoasl. Ilone3Hble nckomaemble. XUMUYECKUN
coctaB rupocdepbl. XUMUUYECKUH cOCTaB aTMOC]EpHI.
HcTOUHMKH XMMHYECKOTO 3arpsi3HEHUsl OKpyxkawmleid cpenbl. [1006anpHbIe SKOJIOrHYECKHUe MPOoOIeMbl
YeloBeYeCTBA: MAPHUKOBBIM 3()(eKT, KHUCIOTHBIE MOXKAW, O30HOBBIE JBIPHL. MeEXIyHapOIaHOE
COTPYJHHYECTBO B OO0JIACTH OXpaHBl OKPYKAIOIICH Cpefpl OT XMMUYECKOTO 3arps3HeHus. «3enéHas
XUMUS.



JleMoHCTpanuu

Buneodparmentst u cnaiiapl «CtpoeHne 3eMin U €€ XUMHUYECKHI COCTaBy.

Koutekuust MuHEpanoB U TOPHBIX MOPOJL.

Komnexuus «Pynpl MeTamuiosy.

Buneodparmentst u cnaiinel «I'106anbpHbIE SKOJOTHUECKUE TPOOIIEMBI YETI0OBEUECTBAY.
JIaGopaTOpHBIE OIBITHI

43. Usyuenue rpanurta.

O000menne 3HaHUH M0 XMMHUH 32 KYPC OCHOBHOM HIKOJIBI.
IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY IK3aMeEHY.
CTpOCHI/IC aToMa B COOTBETCTBHU C IIOJIOXKCHHEM XHMHYCCKOI'O DJJIEMCHTa B HepHOIIHqCCKOfI

cucreme. CTpoeHUE BelleCcTBa: XUMHMUECKasl CBA3b U KPUCTAJUIMUECKUE PELIETKU. 3aBUCUMOCTh CBOWCTB
00pa30BaHHBIX JJIEMEHTaMHU IIPOCTBIX BEHIECTB (METAJJIOB, HEMETAJUIOB, OJaropoJHBIX TIa30B) OT
IIOJIOKEHHU 1eMeHTOB B [lepnonnueckoit cucreme. THUIIONOTUS HEOPraHUYECKUX BEIIECTB, JEIECHHUE UX
Ha kiaccel u rpymnsl. IIpencraBurenn. I[Ipu3Haku W ycinoBHsS NPOTEKAHHUS XUMHYECKHX DPEAKIIHAMN.
Tunonoruss XMMHUYECKHMX peakUUuil 1O pa3iMyHbIM OCHOBaHMsSM. Peakuuu HOHHOro oOMeEHa.
OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
XUMHYECKHE CBOMCTBA NPOCTHIX BEIIECTB. XapaKTepHble XWMUYECKHE CBOMCTBA COJICOOPa3yIOIINX
OKCHUJIOB, TUJIPOKCHUJIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH.

6. YueOHO-TeMaTHYECKUH IJIAH

Ne HaumenoBanue pa3zaenos (Tem) KomuaectBo B Tom uuncne Ha npoBeneHue
4acoB 110 [IpakTruecknx KoHTponbpHbIX
mporpamme pabot pabort
8 knacc
1. | HayanbHbIe TIOHATHS U 3aKOHBI XUMUHU 21 2 1
2. | Baxueiimme MIPEICTaBUTENN 20 3 1
HEOPraHMYeCKUX BEIIECTB.
KoandyecTBeHHBIE OTHOLIEHUS B XUMMUH.
3. | OcHOBHBIE KJIaCChl HEOPraHUYECKHUX 11 1 1
COECIUHEHU.
4. | Ilepuoauueckuit 3aKOH u 8 0 0
[lepnoanueckass cucreMa XUMHYECKUX
anemenToB JI. 1. MenaeneeBa u
CTPOCHHE aToMa.
5. | Xumuueckass ¢BsI3b.  OKHCIMTEIBLHO- 10 0 1
BOCCTAHOBUTEJILHBIC PEAKIIHH.
Hroro 70 6 4
9 knacc
1. | IloBTOopenue u o0oOIIEHNE CBEICHUH TTO 5
Kypcy 8 knacca. XUMHUYECKUE PEAKIIHH.
2. | XMMHUYECKHE PEaKLIUU B paCTBOPAX. 10 1 1
3. | HeMmeraiuisl ¥ UX COEMHEHUS. 26 4 1
4. | Mertamisl 1 UX COEQUHEHNS. 17 2 1
5. | Xumus 1 OKpyKarolas cpea. 2 0 0
6. | O0oOmeHne 3HaHUI 10 XMMHUHU 33 KypC 8 0 1
ocHOBHOM 1mkoael. IlogroroBka K
OcHOBHOMY rOCy/IapCTBEHHOMY
sk3ameny (OI'9).
Hroro 68 7 4




7. YueOHO-MeTOANYECKOEe o0ecrieYeHne Kypca XUMHUH
OCHOBHOM 00111€00pPa30BaTeJbHON IIKOJIbI

YMK «Xumusa. 8 knacc»
1. Xumus. 8 xnace. Yuebnoe nocooue (aBtopst O. C. 'abpuensia, U. I'. Octpoymos, C.A. Crnankos).
2. Metomuueckoe nocooue. 8 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crankos).
3. Ilporpamma kypca xumum s /—9 kmaccoB obmieoOpa3oBaTenbHbIX yupexaeHuit (aBroper O. C.
INa6puensu, U. I'. Octpoymos, C. A. Cnaakos).
4. [TpoBepouHsie U KOHTPOJIbHBIE paboTHI. 8 Kimacc (aBTopsl O. C. I'abpuemnsn, U. B. Tpuryouak).
5. Xumus B TecTax, 3a1adax u ynpaxueHusx. 8 xinacc (aropsl O. C. ['abpuensH, U. B. Tpuryouak).
6. DnexTpoHHas hopMa ydeOHOTO MOCOOHSI.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 xnace. Yae6noe nocooue (aBropst O. C. 'abpuensia, U. I'. Octpoymos, C.A. Cnankos).
2. Metomuueckoe nocoome. 9 kiacc (aBropsr O. C. I'adbpuensa, M.I'. Octpoymos, C. A. Craakos).
3. Ilporpamma kypca xumuu g /—9 kimaccoB oOmieoOpa3oBaTenbHbIX yupexaeHuii (aBtoper O. C.
la6puensu, U. I'. Octpoymos, C. A. Cnaakos).
4. [TpoBepouHbIe U KOHTPOJIbHBIE paboTHl. 9 Kimacc (aBTopsl O. C. I'abpuemnsn, U. B. Tpuryouak).
5. Xumus B Tectax, 3amadax u ynpaxuenusx. 9 xiacce (aBropsr O.C. 'abpuensn, U. B. Tpuryouak).
6. DnexTpoHHas (hopMa yIeOHOTO TTOCOOHSI.

HNHTepHET-pecypcenl:
1. http://www.alhimik.ru. IIpeacTaBnens! ciemyromye pyoOpHKH: COBETH aOUTYPUCHTY, YUUTEIIO XUMHUH,
CIPaBOYHHK (0YeHb OOJIbIIAs MOA00pKA TAOIUI U CIIPABOYHBIX MaTepUalIOB), Bec€nasi XUuMusi, HOBOCTH,
OJIMMITHA[TBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHUH).
2. http://lwww.hij.ru. Xypran «Xumusi ¥ KU3Hb» MOHITHO W 3aHMUMATEIBHO pPAcCcKa3biBaeT 000 BCEM
HHTEPECHOM, YTO MPOMCXOAUT B HAYKE U B MHUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html. Dnexrponuslii xypHan «XHMHUKH H XAMHS», B KOTOPOM
MPE/ICTABICHO MHOXXECTBO OIBITOB MO0 XHMHH, 3aHUMATENbHOW HH(OpPMAIMH, TO3BOJIAIONICH YBIICUb
YYCHHUKOB 3KCIICPUMEHTAIBLHOM YaCThIO MPEAMETA.
4. http://c-books.narod.ru. BceBo3moskHas tuTeparypa Mo XUMHUH.
5. http://www.prosv.ru/. TlocoOust i ydammxcs, B TOM 4YHCIE M I MOATOTOBKH K HTOTOBOM
arrectaruu (OI'D u EI'D), metoaudeckue nmocoOus sl yuyuTesaed, HayqHO-TIOMYJIsIpHas JUTeparypa o
XUMHH.
6. http://1september.ru/. Xypuan mis yuuresnei u He TOJbKO. BobIoe KOJU4eCcTBO paboT yIEHHUKOB, B
TOM YHCJIC M UCCIIE0BATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/Ximiya. Bcepoccuiickuii IIKOJBHBIM IMOpPTal CO CChUIKAMH Ha
00pa3oBaTe/IbHBIC CANThI TI0 XUMHH.
8. www.periodictable.ru. COopuuk craTeii O XHMHYCCKHX OJIEMEHTaX, HUIFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

MarepuajibHO-TeXHHYECKOe o0ecredeHre KaOuHeTa XuMnu:

Ilepeuens nabopamopnozo 060pyoosanus, npu 6blnoJaHeHUU RPAKMUYECKUX PAOOm NO XUMUU
3a Kypc 0CHOBHOU 00uiell WKobl.
1.060pynoBanue:

e Odbopynosanue nndposoii sadoparopun «Touka pocrar.

e MukponabopaTopus XUMHUYECKas;

e MPOOHPKHU CTEKIISHHBIE;

e KOJOBI KOHUUYECKHE;

e CTakaHbl CTEKJISIHHBIE Ha 50 MI1;

e TAJOYKH CTEKIISHHBIE;

e TpYOKH COETMHHUTEIbHbIE: CTEKISIHHbIE, PE3UHOBBIE;

e MPOOKHU PE3UHOBEIE;

e  CIIMPTOBKHU;

e MpOOHPKOAEpKATENH;

e  ITAaTUB JIaOOPATOPHBIN;

e IITATUB AJIS MPOOHPOK;


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

BOPOHKA CTCKJISIHHAS;
¢bmbTp;

CITNYKH;

acOecToBas CEeTKa;
JYYUHKH.

2.PeakTuBsbLI:

KHCJIOTBL: COJISTHASA, CepHasi, A30THAs;

HIETIOYH: THAPOKCU] HATPUSl, THIAPOKCH]] KaJIbIIHS,

ocHoBanwus: Tuapokeua meau (1) , ruapoxcun xenesa (111);

cony: KapOoHar Kamblus, xyuopuj Hatpus, xyuopua meau (II), mHutpar cepebpa, xmopun Oapwus,
KapOOHAT HATpHUA, XJIOPHI ATIOMHHUS, NIEpMaHTaHaT Kajus, HUTPAT KaJusi, MEIHBIH Kymopoc,
cynbar xenesa (Ill), cympdar nwmuka, cynepdocdar, amMuadHas ceauTpa, MOUYCBHHA
(xapbaMuT), XJOPUA Kaus, CyabhaT HATPUs, CHIIMKAT HATPU, CYJIb(aT aTOMUHIS,

MPOCTHIE BEIIECTBA: YT OJIb, LIMHK, )KEJIE€30, ATFOMUHUNA, MArHUI, ME/lb, CBUHELI;

CIIO’KHBIE BEIIECTBA: MpaMop, caxap;

WH/INKATOPHI,

okcunel: meau (II), okenn mapranma (IV);

3.0Oprannyeckue BellecTBa:

COJIM: areTat HaTpusl, PEHOJIAT HATPHS;

KUCJIOTHI: YKCYCHaH KHCJIOTAa, MypaBI)I/IHaSI KHCJIOTa, OJICUHOBAA,
CHI/IpTI)II 9TaHOJI, I/ISOHGHTI/IJ'IOBI)II\/’I, FJ'H/IHepI/IH, nponaﬁon;
0eH30:1, PeHOIT;

YTIIEBOJIBI: KpaxMaJl, TJIFOK03a, caxapo3a.

4. Monuenu:

HaGops! Mojerneit aToMOB /17151 COCTABJICHHS IIIAPOCTEPIKHEBBIX MOJIETIEH MOJICKYT;
Kpucrannmueckue pemerku CoJeu.

5.Y4eOHble TOCOON HAa IeYaTHOW OCHOBE:

[Tepuonnueckas cucrema xumuueckux 3nemeHToB [[.M.Menpeneena;
Tabnuira pacTBOPUMOCTH KUCIIOT, OCHOBAaHHM COJIEH;
DIJIEKTPOXUMHUYECKUH PS HAIPSKEHU METaJIOB;

HaGops! Tabnuir k ypokam.

dnekmponnvle u30aHuA:

1.

N
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KommiekT nmudpoBeix oOpazoBaTenbHbIX pecypcoB. ['abpuensa O.C. Xummsa. 8-11 xkin. OO0
«dpoda» 2007.

OnekrponHas oubauoteka «lIpocsemienuey. «Xumus. 8 kinacey. MynbTuMeauitHOE yaeOHOE
rmocobue HOBOTO 0OpasIia.

YuebHoe anekrponnoe uzganue «Xumus (8-11 kimacc). Bupryansaas mabopatopusi»

1C: Penerutop. Xumus.

Camoyuntens. Xumus s Bcex — XXI. Pemenue 3amau.

KowmmbrotepHusie mpe3eHtanuu B popmate Ppt.

B kabuneme xumuu 006a3amenvHo 0071)CHA OblMb anmeyka, 8 KOMoOpPyIo 6xX00am:

. Kryr KkpoBoOcTaHaBIMBAIOIINUN, pe3UHOBbIM — 1 1mT.

. [Ty3bIpp anst npaa — 1 wt. (runorepmudeckuii naket — 1 mr.).

. BuHT crepunbHbIM, mmpokuit 7 X 14 cM — 2 mrt.

. bunT crepunbHbIif 3 X 5 cM — 2 mT.

. bunT HecTepunbHbIi — 1 T,

. Canderku crepunibHble — 2 YII.

. Bata crepunbnas — 1 nauka.

. JIelikorutacTeIpb MMUpHUHOH 2 cM — 1 kaTymika, 5 cM — 1 kaTtymika.
. bakrepunmaHbIi nefKoIacTeIph pa3Hbix pazmepoB — 20 miT.

10. CriuproBoii pacTBop noaa S%-uelit — 1 ¢uakoH.

11. BoaHslii pacTBOp aMMHaKka (HalaTbIpHBIA CIIMPT) B amITyiaax— 1 yi.
12. PactBOp nepokcuaa Bojgoposa 3%-ubiii — 1 ym.

13. IlepmanranaT Kanus Kpuctaumdeckuii — 1 ym.

14. Ananprus 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 ym.



16. Hoxuuupr — 1 .
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