ABTOHOMHAS HEKOMMEPYECKAS

OBIIEOBPA3OBATEJIbHASA OPI'TAHU3ALIUA «IIIKOJIA COCHBID»

YTBEPXIAIO
[upekrop
W.II. I'ypesiHKHHA
ITpuka3 Ne 2 ot
«30» aBrycra 2018 1.

PabGouasi mporpamma

no npeamery «XUMMUA»
8 kiace

OCHOBHOE€ 001Iee 00pa3oBaHue
(®rocC 000)

CocraButens:I'amoHoBa
Oumbra HukonaeBHa,
VYuurenn XUMHUH BBICIIIEN

KBaJIM(DUKAIIMOHHOM KaTeropuu

2018-2019 y4eOHbIii roa



JlanHast mporpaMma siBlisieTcsi paboueil mporpaMmon Mo npeamery

«Xumus» B 8 Ki1acce 6a30BOro ypoBHs K yueOHOMY Komruiekcy I'abpuensa O.C-

M. Jlpoda ,2014 r.

Pabouas mporpamma paccunTana Ha 68 yacoB, 2 yaca B HEJIEJII0, aBTOPCKas MporpaMma paccuuTaHa
Ha 68 4acoB B I'oI.

PaSI[eJI 1. H.]IaHI/IpyCMI)Ie NMpPEAMETHBIC PE3YJIbTAaThlI OCBOCHHUA y‘lEﬁHOI‘O nmpeamera

IIpeamerHbIe:

Y4YyeHUK HAYYUTCA

XHMHUYeCKMM 3HAHUAM KaK OJIHOMY U3 KOMIIOHEHTOB KYJIbTYphI UEJIOBEKA HAPSALY C IPYTUMU
€CTECTBEHHOHAYYHBIMU 3HAHUSIMU, €IUHON pa3BUBAIOIICHUCS CUCTEME;

OKpYKalollleMy MUPY KaK MUPY BEIIECTB M IPOUCXOIAIIUX C HUMU SIBJICHUI;

MIO3HABATEJILHON JEATENIbHOCTH (KaK TEOPETHUUECKOM, TaK M SKCIIEPUMEHTAIBbHOM) KaK UCTOYHHUKY
3HAHHMH;

00BEKTUBHOCTH M JIOCTOBEPHOCTH 3HAHUH O BEIIECTBAX U MPOMCXOAIINX C HUMHU SIBJICHHSIX
CIIO)KHOCTH M OECKOHEYHOCTH IIpoliecca IIO3HAHMS (Ha TpPUMEpPEe MCTOPUU XHUMHYECKUX
OTKPBITHH ); IEHCTBUSAM 3aKOHOB MPUPOJIBI 1 HEOOXOJMMOCTH UX yUeTa BO BCeX cepax AesiTeIbHOCTH
YEIIOBEKa;3HAUYCHUSAM XHUMHYCCKUX 3HAHUU IS PEHICHUS TJI00ANBHBIX MPOOJIEM dYeloBeYeCTBA
(HEPreTUYECKON, CBIPbEBOM, TMPOJOBOJILCTBEHHOW, 30pPOBbsI W  JIOJITOJICTUS  4YEJIOBEKa,
TEXHOJIOTHYECKHUX aBapui, TII00ATBLHOM IKOJOTUU | JP.), BAKHOCTH HAYyYHBIX METOJOB MO3HAHUS
(Habiro IeHMsI, MOJICITMPOBAHHUSI, SKCIIEPUMEHTA | JIP.) MUPA BEUIECTB U PEAKIIHA.

ONMUCBHIBATH CBOMCTBA TBEPIBIX, )KHUIKUX, FTA3000pa3HBIX BELIECTB, BBIACIISAS UX CYIIECTBEHHBIC
MIPU3HAKY;

XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOECHUIO U CBOWCTBAM, YCTaHABIMBATh IPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK/Ty IaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

PACKPBIBATH CMBICII OCHOBHBIX XMMUYECKUX MOHITHI «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY, «BATIEHTHOCThY, UCIIOJIb3Ys 3HAKOBYIO
CHUCTEMY XUMHH;

H300pakaTh COCTaB MPOCTEHUIITUX BEIIECTB C MOMOIIBI0 XUMHUUECKUX (GOPMYI U CYIIHOCTh
XUMUYECKHUX PEAKUUN ¢ TOMOILBI0 XUMUUECKUX YPaBHEHUI;

BBIYHCJIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, & TAKKE MAaCCOBYIO
JIOJIF0 XUMHYECKOTO JIEMEHTA B COSAMHEHUSX JJIs1 OIIEHKH UX MPAKTUUECKON 3HAUUMOCTH;
CpPaBHUBATH 110 COCTaBY OKCHbl, OCHOBAHUS, KUCIIOTHI, COJIU;

KJIaCCHU(UITUPOBATH OKCHJIBI U OCHOBAHUS MO CBOWCTBAM, KUCJIOTHI U COJIH 110 COCTaBY;
MOJIb30BaTHCS JTA0OPATOPHBIM 00OPYAOBAHUEM U XUMHUYECKOH MOCY/I0;

MIPOBOJIUTH HECTIOKHBIE XUMUYECKHE OTIBITHI M HAOJIIOICHHS 32 U3BMEHEHUSIMU CBOMCTB BEIIIECTB B
MIPOIIeCCe UX MPEBPAICHHI; COOTI0IATh ITPaBUila TEXHUKH 0€30MacHOCTH MIPH IPOBEICHUN
HaOJII0ICHUH U OIBITOB;

pas3nuyaTh YKCIIEPUMEHTATBLHO KUCIOTHI U MIET0YH, MTOIB3YICh HHANKATOPAMH; OCO3HABATh
HEO0OXOAMMOCTh COOTIOZICHUST Mep 0€30MMacHOCTH MPU OOpAIICHUH C KUCIOTaMH U MIEI0YaMHU.
pacKpbIBaTh CMBICI ITepuoauyeckoro 3akona /[. 1. Menneneesa;

OTHCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (DOPMY MEPUOIUYECKON CUCTEMBI XUMHUYECKHUX
DJIEMCHTOB;



XapaKTepU30BaTh COCTAaB aTOMHBIX SJEP U PACIPENEICHUE YUCIIA MIEKTPOHOB I10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKUX JIEMEHTOB MaJIbIX NIEPHUOJOB IIEPUOINYECKON CUCTEMBI, a TAKIKE KaIus
U KaJbIIUs;

pa3auyaTh BUAbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO IOJSIPHYIO, KOBAJIEHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

n300pakaTh 3JIEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUUECKUMH CBSA3SIMH
pa3HoOro BUIA;

BBISBJIATH 3aBUCUMOCTD CBOMCTB BEILECTB OT CTPOEHUS UX KPUCTAININYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

XapaKTepU30BaTh XUMUYECKUE IJIEMEHTHI U UX COCUHEHHS HA OCHOBE IIOJIOKEHHUS AJIEMEHTOB B
HEepUOIMYECKOM cucTeMe U OCOOEHHOCTEN CTPOEHHS UX aTOMOB;

XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHHUE IEPUOUUECKOI0 3aKOHA U
MEePUOIUYECKON CUCTEMbI XUMUYecKuX 351eMeHTOB J1. 1. Menneneesa; * 0ObICHATh CyTh
XUMHUYECKHX MPOLIECCOB U MX NPUHIMIHUATIBHOE OTINYHE OT (PU3NUECKUX;

Ha3bIBaTh IPU3HAKHU U YCIIOBUS NIPOTEKAHUS XUMUYECKUX PEaKLIUi;

yCTaHABJIMBATh NPUHAIEKHOCTh XUMUUECKON PEAKIIMK K ONPEIeIEHHOMY TUITY 10 OJHOMY U3
KJ1acCU()MKAMOHHBIX MPU3HAKOB: 1) MO YHCIY ¥ COCTaBY UCXOHBIX BEIIECTB M MPOTYKTOB
peakuuu (peakuuu COeIUHEHNUs, pa3iokKeHus, 3aMeLeHNs U 0OMEHa); 2) 10 BbLACICHUIO WIH
MOTJIOUIEHUIO TETJIOTHI (PEaKUU 3K30TEPMUYECKUE U SHIOTEPMUUECKHUE); 3) IO U3MEHEHUIO
CTETEHEH OKUCIIEHUS! XUMMUYECKUX AJIEMEHTOB (PEaKLIMU OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 10
00paTUMOCTH Tpolecca (peakiuu oOpaTUMbIe U HEOOpaTUMBIE);

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTUYECKON NUCCOLMALIMY KUCIIOT, LIEJI0UEH, COJIEH; ITOJIHBIE U
COKpAIllEHHbIE HOHHBIE YPABHEHUS peakIiii 0OMeHa; ypaBHEHHs OKUCIUTEIBbHO-
BOCCTaHOBUTEJIbHBIX PEaKIuii;

MIPOrHO3UPOBATh MPOAYKTHl XUMUYECKUX peakiii o (hopMyaaM/Ha3BaHUSIM UCXOIHBIX BELIECTB;
OTIpeNieNIATh UCXO/IHBIE BEIeCTBa M0 (hopMyaM/Ha3BaHUSM MPOAYKTOB PEAKIINH;

COCTaBJISITh YPaBHEHUS PEAKIIU, COOTBETCTBYIOIIUX MTOCIEI0BATENbHOCTH («IIETTOYKEY)
IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

BBISIBJISITH B MPOIIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOLIUE O IPOTEKAHUU XUMUYECKOU
peaxkuuu;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA;
OTIPEEIATh XapaKTep CPe/ibl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0YEl 0 U3MEHEHUIO OKPacKu
WHIWKATOPOB;

MIPOBOJNTH KaUeCTBEHHBIE PEAKINH, TOATBEPKAAIONINE HAIMYME B BOJHBIX PACTBOPAX BEILIECTB
OTJIEIIbHBIX HOHOB

OIpeIeNIATh MPUHA/ICKHOCTh HEOPIraHUYECKHUX BEIECTB K OJTHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIIIL:
METAJIJIbl U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KUCJIOTBI, COJIN;

COCTaBJIATh (POPMYJIbI BELLIECTB MO UX HAa3BaHUIM;

OTIPEENATh BaJICHTHOCTh U CTENIEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATH GOPMYJIbI HEOPTaHUYECKUX COCTUHEHHH 110 BAJIEGHTHOCTSAM U CTETIEHSIM OKUCIICHUS
AIIEMEHTOB, a TAKXeE 3apsilaM HOHOB, YKa3aHHBIM B TAa0JIUIE paCTBOPUMOCTH KUCIIOT, OCHOBaHUN U
COJIeH;



O0OBSCHATH 3aKOHOMEPHOCTH M3MEHECHUS (PU3NUECKUX U XMMUYCSCKHUX CBOMCTB IMIPOCTHIX BEIIECTB
(METaJIJIOB M HEMETAJIOB) M MX BBICITUX OKCHIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO
MEPHOJIOB;

Ha3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTePHBIE JAJI TPYIIT OKCUIOB: KHCIOTHBIX,
OCHOBHBEIX

HA3bIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTePHBIC I KAXKIOTO U3 KIIACCOB HEOPTraHUIECKHIX
BEIIIECTB: KHUCIOT, OCHOBAHUM, COJICH;

MIPUBOUTH IPUMEPHI PEAKITUi, TTOATBEPIKIAIONINX XUMUUECKHE CBOMCTBA HEOPTaHUIECKUX
BEIIIECTB: OKCUIOB, KHCIIOT, OCHOBAHHI U COJICH;

ONPEJIEATH BELIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIh B OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSX;

COCTaBIISITh OKUCIIUTEIFHO-BOCCTAHOBUTEILHBIN OaTaHC (7151 M3yUYEHHBIX PEaKIIHii) 1O
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;

MIPOBOJIUTH JTAOOPATOPHBIE OIBITHI, IIOTBEPIKIAFOIINE XUMHIESCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB;

Y4YeHUK MOJIyYUT BO3MOKHOCTH HAYUUTHCS:

IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH,

0CO3HABaTh HEOOXOIUMOCTH COOIIOICHHUS MTPABUII SKOJIOTMYECKH O€30I1acCHOTO TTOBEACHUS B
OKpY>Karolle NPUPOIHON CPENE;

MOHUMATh CMBICT 1 HEOOXOAUMOCTH COOJIIO/ICHUS TIPETUCAHHIMA, TTPeIJIaraéMbIX B MHCTPYKIUSAX 110
HCITOJI30BAaHHUIO JICKAPCTB, CPEACTB OBITOBON XMMHH H JIP.;

MCIIOJIb30BaTh MPHOOPETEHHBIC KITIOYCBBIC KOMIIETCHTHOCTH IPHU BBIMTOJIHEHUN HUCCIIEIOBATEIIECKIX
MIPOEKTOB TI0 U3YYCHHUIO CBOKCTB, CIIOCOOOB MOTYUYCHHS M PACTIO3HABAHMSI BEIICCTB;

pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIOJB3YsI CPEACTBA YCTHON U MHUCHbMEHHOMN
KOMMYHHKAITUH ITPU padOTe C TEKCTaMH YUeOHUKA U JIOTIOJHUTEIIEHOH JIUTEPaTypOid, CTPABOYHBIMH
TaOJIMIIaMU, TIPOSIBISTh TOTOBHOCTD K YBRKCHHIO HHOW TOYKHU 3PEHUS MPU O0CYKACHUH
PE3YJIBTATOB BBITOJIHEHHOUW pabOTHI;

00BEKTHBHO OLIEHUBATh MH(POPMAITUIO O BELIECTBAX U XUMHUUYECKUX MPOIIECCaX, KPUTUIECKU
OTHOCHUTHCS K TICEBJOHAYYHOM HH(OpMaIINY, HET0OPOCOBECTHOM pekiame, Kacarolencs
WCTIOJIb30BAHUS PA3IMYHBIX BEIIICCTB.

OCO3HABaTh 3HAUEHUE TEOPETUUCCKUX 3HAHUM JUIS MTPAKTUUECKON JAeSITENFHOCTU YeIIOBEKa;

OTHCHIBATh U3yUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTHKY CUCTEMHOTO aHAJIH3a;
MPUMEHSITh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOINIECKON CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB ISt
00BSICHEHUS U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECT;

(GOopMUPOBATh IKOJOTUIECCKOE MBIIIUICHUE: OIICHUBATH CBOIO JIESATEIIBHOCTD M MIOCTYIIKH JIPYTHX
JIFONIEe C TOYKH 3pEHUS COXPAHEHUS OKPYXKAIOIICH CpeJIbl - TapaHTa )KU3HU | OJIarOTOTydus JIFOICH
Ha 3emie.

MeranpeamerHsie
Y4eHuK HAYYHMTCH:

HCITOJTH30BaTh COCTABJISIONINE UCCIIEI0BATEIBCKOM U MPOEKTHOM JESITEIIBHOCTH |

MOJTHOW peanu3anuu PU3NIECKHX U YMCTBEHHBIX BO3MOXHOCTEH, 3HAHUM, YMEHUI, CIOCOOHOCTEH
P BBIMIOJIHEHWH KOHKPETHOTO BU/IA TPYIOBOM €SI TEIbHOCTH;



COXpaHEHUS U TOJJAEPKaHUS COOCTBEHHOTO 3/I0POBbS U 3J0POBbSl OKPYXAIOMIMX, B TOM YHUCIIE
MUTAHMS C YUETOM COCTaBa M SHEPreTHUEeCKON IIEHHOCTH MHILN;

coOuIrO/IeHHsT TIPaBUIJI OE€30IaCHOTO UCIIOIb30BaHMs BEIIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEICTB
OBITOBOM XMMHHM, IECTULIMIOB, TOPIOUE-CMA30YHbIX MAaTEPUAJIOB U Ap.) B IOBCEAHEBHOMN KU3HU;
OCO3HAHHUSA JOCTHIKEHHSI TMYHOT'O ycIieXxa B TPYJIOBOM JESTEIbHOCTH 3a CYET COOCTBEHHOMN
KOMIIETEHTHOCTH B COOTBETCTBUHU C COLIMAIBHBIMU CTAHIAPTAMU U MOCIEAYIOLIUM COLUATBHBIM
0J100pEeHNEM JTOCTHKEHUH HAYKH XUMHH U XUMUYECKOTO ITPOU3BOICTBA JIJIsl pa3BUTHS
COBPEMEHHOT0 00111eCTBa. KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILIEHUHU U COTPYIHUYECTBE CO
CBEpPCTHHUKaMM B 00pa30BaTeIbHOMN, Y41eOHO-HCCIIEA0BATENbCKON, TBOPUECKON U APYTUX BUAAX
JESITEIbHOCTH;

YCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBS3H;

CTPOUTH JIOTUYECKUE PACCYKICHUS, YMO3aKIOUEHHs! (MHAYKTUBHbIE, IEAYKTUBHbIE U 110 aHAJIOTHUHN)
Y BBIBOJIBL;

dopmupoBaTh y4eOHYIO U OOIIENOIB30BATEIHCKYIO KOMIIETEHTHOCTH B OOJIACTH UCIIOJIB30BAHUS
nH(pOpPMaAIIMOHHO-KOMMYHHKAMOHHBIX TexHosoruit (MK T- komnerenTHOCTH);

BUJIETh (PU3UYECKYIO 33/1a4y B IPYTHX AUCHUILTMHAX, B OKPYKAIOIIEH KU3HU;

BBIIBUTaTh TUIIOTE3BI IIPH PEIICHUN Y4EOHBIX 3a/1a4 U MOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;
IUTAHUPOBATh U OCYIIECTBIISATH ACSITENbHOCTD, HAIIPABICHHYIO HA pPellieHue 3a7a4
UCCJIEIOBATENILCKOTO XapaKTepa;

BBIOMpATh HanOoJee palMoHaIbHbIE U YPPEKTUBHBIE CIIOCOOBI PEIICHHS 3a/1a4;

UHTEPIPETHPOBATH UHPOPMAIIUH (CTPYKTYPHUPOBATH, IEPEBOAUTD CIUIONTHON TEKCT B TaOIHILY,
MPE3EHTOBAThH MOMyUYEeHHYIO0 HH(OpMaIHIO, B TOM uucie ¢ nomoribio UKT);

OILICHUBATh UH(OPMALIHIO (KPUTHYECKAs! OIIEHKA, OLIEHKA TOCTOBEPHOCTH);

yCTaHaBJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3U, BRICTPAUBATD PACCYKACHUS, 000OIICHHS.

YBOKUTEIFHOTO OTHOWICHHS K JOCTIDKEHHSIM OTEYECTBEHHOW HAyKH, WCCIIEI0BATEIbCKOM
NEeSITETbHOCTH POCCHMCKUX YYEHBIX XUMHUKOB (AaTPHOTHYECKUE YyBCTBA).

3HaYeHUs XUMUYECKUX 3HAHUH IS pellieHHs TI100albHBIX TPOoOJIeM YeaoBeYecTBa (I HEPreTHIECKOi,
CBIPbEBOH, NMPOJOBOIBCTBEHHOM, 370pPOBbS U JOJITOJETUS YEJIOBEKA, TEXHOJOTHYECKUX aBapHi,
100abHOM SKOJIOTUH U JIP.);

Ba)XHOCTH HAay4YHBIX METOJIOB MMO3HAHMs (HAOII0AeHUS, MOAECTUPOBAHUSA, SIKCIIEPUMEHTA U Jp.) MUPA
BEILIECTB U PEAKIUI.

Y4yeHHMK NOJYyYHT BO3MOKHOCTh HAYYUTHCS:

CaMOCTOSITENIbHO OOHapYXHUBaTh U POPMYIMPOBATH YUEOHYIO MPOOIEMy, OIPEAENATh 11eb YueOHON
NeSITeTTHHOCTH;

BBIJIBUT'aTh BEPCUM pEIICHUs MpoOJeMBbl, OCO3HAaBaThb KOHEUHBIH pe3ynbTaT, BBIOMpaTh U3
NPEIJIOKEHHBIX M UCKaTh CAMOCTOSITENIFHO CPE/ICTBA IOCTHKEHHUS 1IEeIH;

COCTaBIIATH (MHAMBUIYaJIbHO WU B TPYIIIE) IJIaH PEIICHUs TPOOJIEMBI;

paborasi TI0 TUIaHy, CBEPSITh CBOM ACWUCTBUS C IENBIO U, PH HEOOXOIUMOCTH, HCIIPABIATh OIIHOKH
CaMOCTOSITENIbHO;

B IMAJIOT€ C YUUTEJIEM COBEPILICHCTBOBATH CAMOCTOSTENILHO BEIPAOOTaHHBIE KPUTEPHH OLIEHKH.
aHaJM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATh U 000011aTh (PaKTHI U SIBIEHUS. BBISABIATH NPUUMHBI
U CIIEJICTBUS MPOCTHIX SIBICHHIM.



OCYIIECTBIIATh CPAaBHEHHE, KIACCU(UKAINIO, CAMOCTOSITEIIbHO BRIOMPAsi OCHOBAHUS U KPUTEPUH IJIS
YKa3aHHBIX JJOTUYECKUX OIEpallnii;

CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOUAIOIIEE YCTAHOBICHUE TPUYMHHO-CIIEACTBEHHBIX CBI3EH.
CO3/1aBaTh CXEMaTHYE€CKHUE MOJIETU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTaBJISITh T€3UCHI, PA3JIMYHBIC BUJIbI TUIAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HH(POPMAIIMIO W3 OJJHOTO BHJA B APYroi (TaOIHUILy B TEKCT H IIp.).

YMETh ONPEIEIAITh BO3MOXHBIC HCTOYHUKH HEOOXOIMMBIX CBEICHHH, IMPOU3BOAUTL ITOMCK
nH(popMaIu, aHATM3UPOBATh U OIICHUBATh €€ 10CTOBEPHOCTD.

CaMOCTOSITeThHO OPTraHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B TpyMIe (ONPEesaTh OOIIre LEeiH,
pacipenensiTh pojiu, J0rOBapuBaThCs APYT ¢ IPYroM U T.]11.)

JIMYHOCTHbBIE:

Y yuenuka Oyner copMHpOBaHO:

YMEHUSI OCO3HABATh €IMHCTBO U LEJIOCTHOCTh OKPY’KAOIIEr0 MUPA, BO3MOKHOCTH €0
MMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUM HAYKU;

MOCTENEHHO BBICTPAUBAaTh COOCTBEHHOE IIEJIOCTHOEC MUPOBO33PECHHE: OCO3HABaTh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YUCJIE M B paMKaX CaAMOCTOSITEIIbHOM JIeITeIbHOCTH BHE
IIKOJIEL;

OILICHUBATh KU3HEHHBIE CUTYallUU C TOUYKHU 3peHHsI 0e301acHOro o0pa3a )KM3HU U COXPAHCHHUS
310pOBbBSI;

OIICHUBATDH FKOJOTUUECKHUM PUCK B3aUMOOTHOIIICHUM Y€JI0BEKa U MIPUPOIbl. KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM, Y4€OHO-
MCCJIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX JIEATEIbHOCTH;

Y4YeHuK moJyYuT BO3MOKHOCTD 1JIs (POPMUPOBAHMSA

KPUTUYHOCTH MBIIUJICHUS, YMEHHSI PACIIO3HABATh JIOTHYECKA HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJINYATh TUNIOTE3Y OT (aKTa;

KpEaTUBHOCTU MBIIUICHHS], THUIIMATUBBI, HAXOIYMBOCTH, aKTUBHOCTHU NP PELICHUU 3a/1a4.

KPUTUYHOCTH MBIIUIEHUS, YMEHHS PACIIO3HABATH JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTIIMYATh TUMOTE3Y OT (aKTa;

KPEaTUBHOCTH MBIIUICHUS, MTHULIMATUBbBI, HAXOAYMBOCTH, aKTUBHOCTH IPU PEIICHUH 3a]1a4.
ONPEAEIIATh MOCIEA0BATEIBHOCTh TPOMEKYTOUHBIX LETIEH U COOTBETCTBYIOIUX UM JICUCTBUM C
YYETOM KOHEYHOTO Pe3yJIbTaTa;

MPEABUIETh BO3MOKHOCTH NOJIYYEHHSI KOHKPETHOT'O PE3YJbTaTa IPU PELICHUH 3a/1a4;
OCYIIECTBIISITh KOHCTATUPYIOMINN U MPOTHO3ZUPYIOIIUN KOHTPOIb IO PE3YIbTATy U MO CIIOCO0Y
JIEHCTBHUS,

BBIICNIATH U (JOPMYJIMPOBATH TO, UTO YCBOCHO M YTO HY>KHO YCBOMTD, OMPEACIATH KAYECTBO U
YPOBEHB YCBOCHMUS;

KOHIIEHTPUPOBATH BOJIIO JJIsI TPEOIOJIEHUSI HHTEIUIEKTYaIbHbBIX 3aTPYIHECHHUI



Paznen 2. Coaep:xanue y4eOHOI0 npeaMera
«BBenenue» (4 4)

XuMHUs — HayKa O BEIIeCTBaX, UX CBOWCTBAX U npeBpauieHusaX.[IonaTre o Xumndeckom
3JeMeHTe U popmMax ero CylmecTBOBAHMS: CBOOOHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIUYME XUMUYECKUX pEaKIUi OT GU3NUECKUX sBICHUU. Ponb
XHUMHUU B KHU3HM uyesoBeka. Xemopwiusd u xemodoOus. KpaTkue cBeneHus U3 HCTOPUH
BO3HUKHOBEHHS U pa3BuTus xumuu. [leprox anxumun. [Torsarue o punocopckom kamue. Xumust B XVI
B. PazButue xumun Ha Pycu. Poslb OTE€4eCTBEHHBIX YYEHBIX B CTAHOBJIICHUM XUMUYECKOM HAYKH —
pabotel M. B. Jlomonocosa, A. M. byrneposa, /1. 1. Menneneesa.

XrMHUYECKasi CUMBOJIMKA. 3HAKH XMUMHMYECKUX JJIEMEHTOB U IPOMCXOXKICHUE UX HA3BaHHU.
Xumnyeckue popmynbl. Manexcsl n kodduumertsl. OTHOCUTEIbHBIE aTOMHAs M MOJICKYJISIpHAs
Mmacchl. PacueT MaccoBoi 10711 XUMHYECKOI'0 3JI€MEHTa 1o (hopMyJie BEeLIecTBa.

[Tepnoanueckas cucrema xumudeckux 3ueMmeHToB [1. 1. MeHneneesa, ee CTpykTypa: Majible
U OoJipIIME MEPHOBI, IPYIIIBl U MOATPYNIbI (IIaBHas U nodoyHast). [lepuoauueckas cucrema Kak
CIPaBOYHOE NIOCOOUE /1JIsl TOTYYEHUSI CBEACHUNM O XUMHUECKHUX DJIEMEHTaX.

Pacuernblie 3anaun. 1. HaxoxxaeHue OTHOCUTENBHOM MOJIEKYJIIPHON Macchl BELIECTBA 110 €TI0
XUMAYecKoi (opmyse. 2. Beraucinenne MaccoBOi 0N XUMHYECKOTO JIEMEHTa B BEIIECTBE I10 €ro
dbopmyre.

OcHoBHas 1eJIb — IIOITYYUTH IIEPBUYHBIC 3HAHUS O HAYAJIbHOM KypCe IpeIMeTa XUMHUSL.

Tema l
«ATOMBI XHMHY€CKHX 3JIeMeHTOB» (10 1)

AToMBI Kak ¢opMma CyIIECTBOBAHHMS XHUMHUYECKUX JIeMEHTOB. (OCHOBHBIE CBEICHHS
0 CcTpoeHuH aToMmoB. Jloka3aTenbCcTBa CIOKHOCTH CTpoeHHMss atoMoB. OmbITel Pesepdopra.
[InanerapHas MOJeNb CTPOEHHUS aTOMa.

CocTaB aTOMHBIX fAA€p: NPOTOHBI W HEUTpoHBL. OTHOCUTEIbHAs aTOMHAas Macca.
B3anMoCBsI3b MOHATUH «IIPOTOHY, «HEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Macca.

N3meneHune urcia mpoTOHOB B sIIpE aToMa — 00pa30BaHUE HOBBIX XMMHYECKUX JIEMEHTOB.

W3menenne unciaa HEHTPOHOB B sape aTomMa — oOpa3zoBaHue u30TONOB. CoBpeMEeHHOE
OTIpeNIeTICHNEe TIOHATHUSL «XUMHUYECKHH 3jeMeHT». M30Tombl Kak pa3sHOBHUAHOCTH aTOMOB OJITHOTO
XAMHYECKOTO DJICMCHTA.

OnekTpoHbl. CTpOEHUE IJICKTPOHHBIX O0OJIOUEK aTOMOB XHMHYECKUX 3JieMeHTOB Ne 1-20
nepuonnueckoit cucrembl J[. WM. MenneneeBa. IloHsATHEe O 3aBEpIIEHHOM M HE3ABEPLICHHOM
AJIIEKTPOHHOM CJIO€ (SHEPTETHUYECKOM YPOBHE).

[lepuoauueckas cucrema xumuieckux siaemeHToB Jl. M. MeHnneneeBa u CTpoeHHE aTOMOB:
(U3NYIECKHI CMBICIT TIOPSIKOBOTO HOMEpPA JIEMEeHTa, HOMepa TPYIIIbI, HOMEpa Mmepuo/a.

N3meHeHne uymcia SJIEKTPOHOB Ha BHEIIHEM OJIIEKTPOHHOM YPOBHE aroMa XMMHYECKOTO
aJIeMEHTa — 00pa30BaHUE TIOJOKUTETBHBIX U OTPUIIATEIHHBIX HOHOB. IOHBI, 00pa3oBaHHBIC aTOMaMHU
METaJNIOB U HeMeTauioB. [IpuunHBl M3MEHEHUsT METaUIMYEeCKUX M HEMETANIMYECKUX CBOMCTB B
Meproiax v rpyImmax.

Oo6pazoBanue OuHapHBIX coenuHeHui. [TonsTHe 00 MoHHOM cBs3u. CxeMbl 00pa30BaHMs HOHHON
CBSI3L.



BianmogeiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIUIOB MEXIy co0oil — oOpa3zoBaHue
JIByXaTOMHBIX MOJIEKYJI TpPOCThIX BemiecTB. KoBajeHTHass HemoJisipHas XHUMHYECKas CBS3b.
DJNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumogelictBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAUIOB MEXKTY coOol — oOpa3oBaHHe
OMHApPHBIX COCAMHEHUH HEMETAIOB. DJIEKTPOOTPHUIIATEIbHOCTh. [IOHATHE O KOBAJIGHTHOW MOJSPHOU
CBSI3M.

B3aumopeiicTBue aTOMOB XMMHMYECKHUX 3JIEMEHTOB-METAIIOB MeXay co0oil — oOpa3zoBaHHe
METAUTMYECKUX KPUCTAIIIOB. [IOHATHE O METATUIMYECKON CBSI3H.

JemoncTpanuu. Mojenn aroMoB XHMMHUYECKUX »djeMeHToB. Ilepumonuyeckas cucrema
xumuueckux sneMeHtoB /1. . Menaeneena.

KonTpoabHast padora Ne 1 mo teMe «ATOMBbI XUMHU4Y€CKHX 3JIEMEHTOB)

OcHoBHasl eJIb — J1aTh IPOCTEUIIINE MOHATUS O XUMHH, BEIIECTBAaX, U MPEBPAILICHUSIX.

Tema 2
«IIpocTbie BemecTBa (8 4)

[lonoxxeHre MeTaIOB U HEMETAJIOB B IEPUOIMYECKON CUCTEME XMMHUUYECKUX AieMeHToB J]. 1.
MenpneneeBa. BaxkHelme mpocThie BEIIECTBA — METAJUIBL: KEJNE30, AFOMUHMM, KajdblUWW, MAarHuu,
HaTpuil, kanuii. O0mue Gusndeckue CBOICTBa METAJLIOB.

Bakneiiiune npocTeie BellecTBa — HEMETANIbl, 00pa30BaHHbIE AaTOMaMH KUCIIOPOJ1a, BOJOPOAA,
azora, cepbl, Qocdopa, yriepoaa. CrocoOHOCT, aTOMOB XMMHYECKHX 3JEMEHTOB K OOpa30BaHMIO
HECKOJIBKUX MPOCTHIX BEUIECTB — AITIOTPONHs. AJUIOTPOITHBIE MOAM(HUKAIINN KUCIopoa, Gpocdopa u
0JioBa. MeTajiinuecKkue U HEeMETAIIIMYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JICIICHUS
IIPOCTBIX BEIIECTB HA METAJLIBI U HEMETAJLIBI.

[TocTostrras ABoraapo. KomnuectBo BemectBa. Moibs. MossipHas macca. MoJisipHblii 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHbple €AMHMIIBI KOJMYECTBA BEIECTBA — MWUIMMOJIb U KHIOMOJIb,
MUJUTUMOJIIPHAs. U KWJIOMOJISIpHAsi Macchl BEIIECTBA, MUJUIMMOJISPHBIN U KHJIOMOJIIPHBIN 00bEeMbI
ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ HCNIONB30BAHMEM TOHATHM «KOJWMYECTBO BEIIECTBA», «MOJSPHAS Maccay,
«MOJISIPHBIA 00BEM I'a30B», «IIOCTOSTHHAsE ABOTaApO».

Pacuernble 3agaun. 1. Beiuncienre MosipHO Macchl BEIIECTB MO XUMUYECKUM (popMyIiam.
2. PacueTsl C HCIOIB30BAHUEM TOHATHH «KOJMYECTBO BEIIECTBA», «MOJIIPHAs Macca», «MOJISIPHBIN
00BEM Ta30B», «IIOCTOSTHHAST ABOTaJpo».

Hemonctpauun. Ilonyuenne ozona. OOpasiupl Georo M ceporo 0yioBa, 06€JI0ro M KpacHOTo
¢dochopa. Hekoropbie MeTaruibl 1 HEMETAUIbl KOJIMYECTBOM BelecTBa 1 Mosib. MoJens MOJIIpHOTO
o0beMa raz000pa3HbIX BEIIECTB.

KonTtpoabnas padora Ne 2 no teme «IIpoctbie BemecTBay»

OcHoBHasi eJIb- HAaY4YUTh pelIaTh 3a/1a4M , yMETh ONPEIENIATh METAIIbl U HEMETAJUIBI.

Tema 3
«CoenrHeHUs] XMMHUYECKHUX 3JIeMeHTOB» (13 u)

Crenensb okucnenus. OnpeneneHne CTeNeHn OKUCIEHHS 3JIEMEHTOB M0 XMMUYECKOH Gopmyrie
coenuHenus. CocrapneHue (opmyn OMHApHBIX COEIMHEHMH, OOImMH crmocod HX Ha3bIBaHMUA.



buHapHble coelMHEHHUA: OKCUIbL, XJOpuibl, cyibduasl u aAp. CocraBieHue ux QGopmyi.
IIpencraBurenu OKCUIOB: BOAA, YIIEKUCIBIN I'a3 U HErauleHas U3BeCThb.

IIpencraBurenn neTydynx BOJOPOJHBIX COEIMHEHUN: XJIOPOBOAOPOJ] M aMMHaK.
OcHoBaHUs, WX COCTaB HW Ha3BaHHWsA. PacTBOPUMOCTH OCHOBaHWK B Boje. Tabimia
PacTBOPUMOCTH I'MJIPOKCHJIOB U coJiel B Bojie. [IpencraBurenu menoyeit: TMApPOKCUAbI HATPUS,
Kanys U Kaliblys. [loHaTre o kauecTBeHHbIX peakuusax. MaaukaTtopsl. MI3MeHeHne OKpacKu
WHIVMKATOPOB B IIEJIOYHOM Cpene.

Kucnotel, ux cocraB u HazBauwus. Kitaccuduramus kucnot. [IpeacraBurenu KUCIOT:
cepHasi, coysiHas U a30THasA. Mi3MeHeHune OKpackyu MHJAUMKATOPOB B KUCIOTHOM Cpefe.

Conm Kak Npou3BOAHBIE KUCIOT U OcHOBaHUi. MIx coctaB u Ha3BaHus. PacTBopuMOCTb
coJsieit B Boze. [IpencTaBurenu cosiei: XJIopu1 HaTpusi, kKapOoHaT U pocdat KaJabIusl.

AmMopodHBIE 1 KPUCTAJUTNUECKHUE BEIIECTBA.

MeXMOJIeKyJISIpHbIE B3aUMOJACHUCTBUS. THUMNBI KPUCTAUIMYECKUX PELIETOK: HOHHAs,
aTOMHAasi, MOJICKYJIIpHasi U MeETaJUIMYecKas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX PELIETOK.

BemiectBa MOJIEKYISIPHOTO Y HEMOJIEKYJISIPHOI'O CTPOSHMSL. 3aKOH ITIOCTOSIHCTBA COCTaBa
JUTS1 BEIIECTB MOJIEKYJISIPHOTO CTPOCHUS.

YucTteie BemiecTBa U cMecH. [IpuMepsl )XKUAKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CpoiicTBa 4nCThIX BellecTB U cMmeceil. MIx coctaB. MaccoBast 1 oObeMHasi 1OJIM KOMIIOHEHTA
cmecu. Pacuersl, CBSI3aHHBIE ¢ UCITOJIB30BAaHUEM ITOHSTUS «JI0JISD».

Pacuernbie 3amaum. 1. Pacyer maccoBoil U OOBEMHOM HOJIEK KOMIIOHEHTOB CMECH
BEIISCTB. 2. BpIUMCIEHHME MAacCOBOM JI0JIM BEIIECTBA B PACcTBOpPE MO M3BECTHOM Macce
PAacTBOPEHHOI'O BEIIECTBA M Macce pacTBopuTelisi. 3. BbIuMciieHHME MacChl pacTBOPSIEMOIO
BEIIECTBA U PACTBOPHUTEIISL, HEOOXOIMMBIX JIsl IPUTOTOBIICHUS OIIPE/ISIICHHOM MacChl pacTBOpa
C U3BECTHOM MacCOBOH JI0JIEN paCTBOPEHHOI'O BEILIECTBA.

Jdemoncrpaumu. OOpasibl OKCHUIOB, KHCJIOT, OCHOBaHMM M conedl. Moaenu
KPUCTANIMYECKUX PELIETOK XJOopuaa HaTpus, ajiMmasza, okcuaa yriaeponaa (IV). B3peis
CMeCH BOAOpo/ia ¢ BO3ayxoM. CriocoObl pazaenieHust cMecei. J{ucTruisust BOJbI.

e JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3liaMy BEIIECTB PA3HbIX KIACCOB.
2. Paznenenue cMmecei.

KonTtpoabnas padora Ne 3 no teme «CoequHeHHs] XHMHYECKHX 3J1€eMEHTOB)

OcHOBHasl Iedb- HAyYUTh OOYYAIOUIMXCS BBIYMCIATH CTENEHM OKHUCIIEHUS BEIIECTB,
pa3yinyaTh BEIIECTBA 10 CTPOCHUIO B 3aBUCHUMOCTH OT KPUCTAJUIMYECKON PEIIECTKHU.

Tema 4
«3meHenus1, mpoucxoasimme ¢ Bemecrsamm» (10 1)

IlonAaTne sABIEHUMM Kak W3MEHEHUM, IPOUCXOIAIIUX C BellecTBaMu. ISIBieHus,
CBSI3aHHBIE C M3MEHEHHEM KPHUCTAUIMYECKOIO CTPOCHMS BEIIECTBA IPU ITOCTOSHHOM €ro
cocraBe, — (usnueckue sBiIeHUsA. Dusnueckue SABICHUS B XUMUM: JUCTHUIUIISLHUA,
KpUCTaJJIN3allysl, BbIIapUBaHUE U BO3TOHKA BEIIECTB, LIEHTPU(PYyTHPOBaHUE.

SIBiIeHMsA, CBsI3aHHBIE C M3MEHEHMEM COCTaBa BEIIECTBA, XUMHUYECKUE PEAKIUHU.
[lpu3Hakun W yciaoBUST NOpOTEKaHUs XUMHYecKux peakiuil. Ilonstue o0 »3Kk30- U
DHAOTEPMUYECKUX peaklusax. Peakuuy ropeHust Kak 4acTHBIM CIIy4all dK30TEPMHUYECKUX
peaKLui, IPOTEKAIOLINX C BBIACICHUEM CBETA.



3aKOH COXpPAHEHMSI MACChl BEHIECTB. XMMHUYECKHUE ypPaBHEHMs. 3HAUEHHWE WHACKCOB U
ko3 purmenToB. CocTaBieHNE ypPaBHEHUH XUMUYECKUX PEaKIIHiA.

Pacuersl o xumMnuyeckuMm ypaBHEHUsIM. PenteHne 3a1au Ha HAXOXKACHNUE KOJINYECTBA
BEIIECTBA, MAaCChI MM 00BbEeMa MPOAYKTa PEaKLMH MO KOJIMYECTBY BEIIECTBA, MACCE WIH O0bEMY
HUCXOJIHOT'O BEIeCTBa. PacueTsl ¢ UCIOJIb30BaHUEM MTOHSTHS «I0JIsDY, KOIJIa UCXOIHOE BENIECTBO
JIaHO B BHJIE pacTBOpa C 3aJaHHOM MacCOBOIl JIOJIEM paCTBOPEHHOI'O BEIECTBA WJIM COJECPKUT
OIPECIICHHYO JOJII0 IPUMECE.

Peakunu pasnoxxenus. 1IoHATHE O CKOPOCTHM XMMMYECKHUX peakuui. KartamusaTopsl.
DepMEHTHI.

Peakiiun coequnenus. Karanmutnueckue U HeKaTamuTHIecKue peakuun. OopaTumele U
HEoOpaTUMbIE PEeaKIUH.

Peakuun 3amenieHusl. OJIEKTPOXMMMYECKMH psiJi HAIpPSDKEHUM MeETalloB, €Tro
WCIIOJb30BAHUE JJIsI NPOTHO3UPOBAHUS BO3MOXXHOCTH TMPOTEKAHUS PEAKIUU MEXKIY
METaJJIaMU U pacTBOPAMHU KHUCJIOT. Peakiiuu BhITECHEHUSI OJHUX METAJIOB U3 PacCTBOPOB HUX
COJIE APYTUMH METAJIaAMU.

Peaknun oOmena. Peakiuu HeTpanuzanuu. Y CJIOBHs MPOTEKAaHUs peaKuii oOMeHa B
pacTBopax 10 KOHIA.

Tunsl XUMHUYECKUX peaKIUN (110 MPU3HAKY «YHCIJIO U COCTaB UCXOJIHBIX BEIIECTB U
MPOJIYKTOB PEaKIINN») Ha IPUMEpPE CBOMCTB BOAbI. Peaklius pa3iosKeHUs — JIIEKTPOIN3 BO/IbI.
Peakuuy coenuHenus — B3aMMOI€HCTBUE BOJIbI C OKCHIaMU METAJUIOB U HemeTaiuioB. [lonsaTue
«ruApoKcUAbD». Peakuumm 3amelnieHdss — B3aUMOJICHMCTBUE BOJAbl C IIEJIOYHBIMU U
IIEJIOYHO3EeMENbHBIMA MeTayuiamMu. Peaknum oOmeHa (Ha mpuMepe THAPOIW3a Cylbduaa
AIIFOMUHUS M KapOuga KaJibIlus).

Pacuernble 3agaum. 1. BpruucieHue 1o XMMHYECKUM YpPaBHEHMSIM MAacChl WU
KOJIMYECTBA BEIIECTBA 10 U3BECTHOM Macce WU KOJIMYECTBY BEIIECTBA OJJHOI'O U3 BCTYHAKOLINX
B PEaKIHIO BEIIECTB WU MPOAYKTOB peakiuu. 2. BerunciaeHnue Maccehl (KOJIMYeCTBA BEIIECTBA,
o0beMa) MNpOJyKTa peaklMy, €CIM H3BEeCTHa Macca HCXOJHOTO BEIIECTBA, COJAEPIKAIIEro
OIpeIeJICHHYIO J0JII0 nmpuMecel. 3. Brruncienue macchl (KOJIMyecTBa BelIECTBa, 00beMa)
MPOJIyKTa PEeaKIiu, €ciId U3BECTHA Macca pacTBOpa U MaccoBasl J10J1s1 pACTBOPEHHOI'O BEIIIECTBA.

JdemoncTpauun. Ilpumeps! ¢uzmyeckux sBICHUH: a) miaBiieHHe mapaduHa; 0)
BO3TOHKa MOJla Ui OEH30MHOM KUCIIOTHI; B) pACTBOPEHHUE IIEpMaHraHaTa Kajaus; ) tupdy3us
NYLUIMCTBIX BEIIECTB C TOpsAIIEH JJAMIOYKHM HakanuBaHus. [Ipumepsl XUMHYECKUX SIBJIICHUI:
a) ropeue Mmar"us, ¢ocdopa; 0) B3aUMOICUCTBHE COJITHOM KHUCIOTHI C MPaMOpPOM WIIH
MeJIoM; B) nojiyyeHue rugpokcuaa meau (II); r) pactBopeHne Mojryd4eHHOro TMIPOKCHIA B
KUcioTax; 1) B3aumopencTteue okcuaa meau (II) ¢ cepHoil KMCIOTOM NMpu HarpeBaHuH; €)
pasyio’KeHUe NepMaHraHarta Kajiaus; *) B3auMo/iIeicTBUE pa30aBIeHHbBIX KHUCIOT C MeTaJllaMu;
3) pa3IoKEeHHE IEPOKCHUIAa BOJIOPOAa; M) PIICKTPOINU3 BOJIBI.

e JlaGoparopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCHApPEHUs BOABI U CIIUPTA MO
HWCYE3HOBEHHIO UX Karlejb Ha GUIbTpOBaIbHOM Oymare. 4. OKHUCICHUE MEIU B
IUIAMEHU CHUPTOBKH WM TOpenku. 5. IlomyTHEHHE HM3BECTKOBOM BOABI OT
BBIJIBIXa€MOTo  yriekuciaoro raza. 6. IlonydeHue yrJ€KHCJIOTO Tasa
B3aUMOJEHCTBUEM COJbl U KUCJIOTHI. 7. 3aMEIIEHUE MEAU B pacTBOPE XJIOpUIA
menu (1) sxenezom.

KounrpoabsHnas padora Ne 4 no teme «3MeHeHus1, IPOUCXOAsIIUE C BelIeCTBAMM
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OcHoBHasl HeJIb - HAYYUTh MUCATh YPaBHEHUS PEAKLMi , yMETb ONPEIEIISITh TUIIBI PeaKIIUN
, & TAK)KE pa3yinyaTh XUMUYECKUE SBJICHHUS.

Tema 5.
«IIpocreiilne onepanuu ¢ BenecTBaMm»
XuMHYEeCKHI TPAKTUKYM (5 1)

IpakTuyeckas padora Ne 1. [IpaBuiaa Th npu pabdore B XMMHYecKOM Ka0uHeTe U
onpejaeleHHe MacCOBOM 01U €ro B pacTBope.

IIpuembr oOpamenuss ¢ J1a00paTOpPHBIM O0OPYIOBAHMEM M HArpeBaTelbHBIMH
npudopamm.

IIpakTnyeckas padora Ne 2. [IpusHaky XUuMHUYECKHX peaKIHid.

IIpakTnyeckas padora Ne 3. OuucTka 3arpsi3HeHHOMH IIOBAPEHHOM COJIH.

IIpakTuyeckasi padora Ne 4. IlosryyeHHe KHCI0POJa U M3YYE€HHUE €0 CBONCTB.

IpakTuyeckasi padora Ne 5. IlpuroroBiienune pacTBopa caxapa.

IIpakTuyeckass padora Ne 6. CBoiicTBa KHCJI0T, 0CHOBAHMIA, OKCH/IOB H COJIEH.

Tema 6
«PacTBOpenue. PacTtBopbi»
CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (18 1)

PactBopenne kak ¢usuko-xumuueckudi npomnecc. [lonstne o rugparax u
Kkpucramoruaparax. PactBopumocts. KpuBble pacTBOPHMOCTH KaK MOJEIb 3aBUCHMOCTH
pacTBOPUMOCTH TBEPABIX BEUIECTB OT TemIeparypbl. HacellleHHBIE, HEHACBIIICHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB ISl IPUPOIBI M CEIBCKOTO XO35MCTBA.

[lonaTne 06 AIEKTPOIUTHYECKOW AMCCOUMALMU. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M AUCCOLHALMHU DJIEKTPOJIMTOB C Pa3JIMYHBIM THUIIOM XHUMHUYECKOU CBA3U. CTENEHb
AIIEKTPOJINTUYECKON Auccoruaniu. CHUIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TOJOXEHUS TEOPUU DIIEKTPOJUTHYECKON aucconuranuu. MoHHBIE ypaBHeHUs
peakiuii. Y CIoBHs MPOTEKAHUS PEaKIIud 0OMEHa MEXIY JIEKTPOJIUTAMHU 10 KOHIIa B CBETE€ MOHHBIX
IIPEACTaBICHUMN.

Krnaccugukanys noHOB U UX CBOMCTBA.

Kucnorsl, ux kmaccudukanus. Jluccommanuss KUCIOT UM HUX CBOICTBa B CBETE TEOPUH
ANEKTPOJUTUYECKON Juccoranuu. MONEKyJIApHbIE W HMOHHBIE YPAaBHEHUs pEaKIUN KHUCIOT.
B3aumoneiicTBue KHCIOT € MeETalaMH. OJIEKTPOXMMMUYECKHUH DS  HalpsHKEHUH  METaJlloB.
B3auMopeiicTBue KHCIOT € OKCHJAMHM METaJUIOB. B3ammopaelcTBuE KHCIOT C OCHOBaHUSIMH —
peakuus HeWTpanu3anuu. BsaumoneicTBue KHCIOT ¢ coisiMu.  Mcmonb3oBanue TaOIHIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMUYECKUX CBOWCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jluccouuanus OCHOBaHUM M UX CBOICTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON Juccouranuu. B3auMoJelcTBUE OCHOBAaHUM C KHCIOTaMH, KHCJIOTHBIMH
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OKCHJIaMM U cosiiMu. Mcnonbp3oBaHue TaOIUIbl pACTBOPUMOCTHU /ISl XapaKTEPUCTUKH XMMUYECKUX
CBOMCTB OCHOBaHUN. Pa3jioxkeHue HepacTBOPUMBIX OCHOBAHUMN IIPU HAaIPEBAHUHU.

Counn, ux kinaccuukanus U AMCCOLUAIMs pa3InYHbIX TUIIOB coJieil. CBoiicTBa coneil B cBeTe
TEOPUU BJIEKTPOJIUTUYECKON JAHccolMauuu. B3aumMoaeicTBHE COJIed € METAJUIaMH, YCJIOBHUS
IIPOTEKAaHUs JTUX peakuuid. B3aumoneicTsue cosiell ¢ KHCIOTaMH, OCHOBAaHUSAMHU M COJISIMM.
Hcnonp30Banue TabIUIBl pACTBOPUMOCTH JJISl XapAKTEPUCTUKA XUMUYECKUX CBOMCTB COJIEH.

O600mmenue cBeeHni 00 OKCHIaX, X KIaCCH(PUKAIIMN U XUMUYECKHX CBOHCTBAX.

I'eneTndeckue psapl METAUIOB M HEMETAUIOB. ['eHeTmyeckas CBsA3b MEXKIY KIIACCaMU
HEOPraHUYECKUX BEILECTB.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiMi. OKUCIUTEb U BOCCTAHOBUTEND, OKUCIEHUE U
BOCCTaHOBJICHHE.

Peakuuu noHHOro oOMEHa M OKMCIMTEJIBHO-BOCCTAHOBUTENIbHbIE peakuuu. CocraBiieHue
YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA METOAOM 3JIEKTPOHHOTO OaaHca.

CBolicTBa MPOCTHIX BELIECTB — METAJUIOB M HEMETAJUIOB, KHUCIOT U COJied B CBETE
npeCcTaBiIeHU 00 OKUCIUTENbHO-BOCCTAHOBUTENbHBIX IpOLIEcCcaX.

JemoncTpanuu. VcnblTaHue BENIECTB M UX PACTBOPOB Ha JJIEKTPONPOBOJHOCTh. [[BHKEeHME
OKPAILLEHHBIX HOHOB B 3JIEKTPUUECKOM I10JIE. 3aBUCUMOCTD 3JIEKTPONIPOBOJHOCTH YKCYCHON KUCIIOTBI
OT KOHIEHTpauuu. B3aumoneicTBue LMHKA C CEpOH, COISIHOW KucioTou, xjopuaoM meau (II).
I'openne Maraus. BzaumonencTBue XJI0pHOU U CEPOBOIOPOAHON BOJBI.

e JlabopaTopHslii onbIT Ne 8. Peakuuu, xapakTepHble JJ1s paCTBOPOB KUCIIOT
JlaGopaTopublii onbIT Ne 9. Peakmun, XapakTepHbIe JUIsl PACTBOPOB IIEIOYEH.
JladopaTopuslii onbIT Ne 10. TlonydeHue u cBOHCTBA HEPACTBOPUMOTO OCHOBAHHUSI.
JlabopaTopublii onbIT Ne 11. Peakiuu, XapakTepHble sl paCTBOPOB COJIEH.
JlaGopaTopuslii onbIT Ne 12, Peakuuu, xapakTepHbI€ 1J11 OCHOBHBIX OKCHJIOB.

e JlaGopaTopHblii onbIT Ne 13. Peaxiyn, XapakTepHbIe 1T KUCIOTHBIX OKCHJIOB

KonTtpoabnasi padora Ne 5. mo teme «PacrBopenune. PacrBopsl. CBolicTBa pacTBOpOB
3JIEKTPOJIUTOB)

IIpakTnyeckas padora Ne 6. «CBoiicTBa KUCIOT, OCHOBaHHM, OKCUIOB U COJIE.

OcHoBHas LeJIb — YMETh IIPOBOJUTH XUMHUUYECKHE OIBITHI C BEIIECTBAMH .

12



TemaTuuyeckoe NVIAHUPOBAHUE

Ne | HamMeHOBaHHe OO0mee KomyecrBo KomgecrBo
pa3iesioB U TeM KOJT4e NPAKTUYECKNX | KOHTPOJIBLHBIX padoT
CTBO pador
4acoB
Ha
u3y4yeH
ne
Beenenne 4
1 |ATOMBI XUMHUYECKUX 3JIEMEHTOB 10 KonrtponbHas padota
Ne 1
2 [[Ipoctbie BemecTBa 8 KontponbHas padota
No 2
3 |CoenuHeHNS XUMUYECKUX JIeMEHTOB| 13 KontponbHas pabora
Ne 3
4  |N3meHeHwus, TIPOMCXOJISIIHE ¢ 10 KontponpHas pabora
BEIIECTBAMHU Ne 4
5 [[Ipocretimue oTepaluu ¢ 5 Ne 1,2,3,4,5
BCI[CCTBAMH.
XUMHUYCCKUH MPAKTHKYM
6 |PactBopenme. PactBopwl. Csoiictal 18 KoHnTponbHas paboTa
PacTBOPOB 3JICKTPOIUTOB Ne5
Hroro 68 6 5)
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Pasznen 3. KAVIEHJAAPHOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3/iesioB U TeM Hara nuan. | Jara dakr. Ipumeyanus
ypoka (MpUYMHBI KOPPEKTHUPOBKH JAaT),
Beenenne (4 1)
1 [Mpenmer xumuu. BemectBa 04.09,05.09
2 [IpeBpamenue BemecTB. Ponb xumuum B ku3HM 4enoBeka. Kparkue 07.09
CBelEHUS 1O HUCTOpUM XHUMHUHU. OCHOBOIOJOKHHUKH OTEUECTBEHHOM
XUMHHU
3 [Mepronnueckast cucrtema xumuueckux snemeHtoB .M. Mennpeneera. | 11.09,12.09
3HaKU XMMUYECKUX JICMECHTOB
4 Xumnueckue ¢opmyiasl. OTHOCHUTENbHA aTOMHAs M MOJEKYIspHas 14.09
Macchl
Tema 1. AToMBbI XMMH4YECKHX 3JIeMeHTOB (10 u)
5 OcHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX sIJIEp: 18.09,19.09
IIPOTOHBI, HEUTPOHBI
6 N3meHeHue yncna NpOTOHOB B siipe — 00pa30BaHNE HOBBIX XMMHUECKHUX 21.09
3JIeMEHTOB. I3MeHeHue ynciia HeHTPOHOB B siipe — 00pa3oBaHUe
M30TOIOB
7 DnexTponbl. CTpOCHHE SIIEKTPOHHBIX 000JI0YEK aTOMOB JICMCHTOB 25.09,26.09

MaJibIX MIEpUOJIOB
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8 [lepuoanueckas cuctema xumudeckux 3nementoB /.M. MenzaeneeBa u 28.09
CTPOCHHE aTOMOB
9 Honnast xumm4eckas CBA3b 02.10,03.10
10 | KoBaneHTHas HEMOJIIPHAS XUMUYECKasl CBSA3b 05.10
11 DNeKTpooTpULIaTeIbHOCTh. KOBaneHTHAs MOJIIpHAas XUMUYECKas CBSI3b 16.10,17.10
12 | B3aumopeicTBIE aTOMOB METAJIIOB MEXTy cO00i — 0OpazoBaHue 19.10
METATUYECKUX KPUCTAILIIOB
13 O0001IeHrEe U cCUCTEMATH3AIMS 3HAHUH 110 TeME «ATOMBI XUMHUYECKHAX 23.10,24.10
DIIEMEHTOBY
14 Kountpoabnas padora Ne 1 mo temMe «ATOMBI XUMUYECKUX IJIEMEHTOBY 26.10
Tema 2. IIpocTtbie BemecTBa (8 1)
15 [Ipocteie BemecTBa — MeTauibl. O0mue Gu3ndecKue CBOMCTBa 28.10 28.10
METaJUIOB. AJIOTPONIUS 30.10, 31.10
16 [IpocTeie BemecTBa — HeMeTaLIbl. DU3NYECKHEe CBONCTBA HEMETAJIIOB —
01.11 01.11
MPOCTHIX BELIECTB 02.11
17 KonunuectBo BemiecTBa 06.11, 07.11
18 MomnsipHast Mmacca BeliecTBa 09.11
19 MonsipHblii 00BEM ra3000pa3HBIX BEIIECTB 13.11,14.11
20 | Ypok-ynpaxHeHuE 16.11
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21 O06o06meHre u cucreMaTu3anus 3HaHui o teme «IIpocTeie BemecTBay 27.11,28.11
22 | KonrpousHas padora Ne 2 o teme «IIpocThie BemecTBa 30.11
Tema 3. CoennHeHUs] XMMHYECKHUX 3J1eMeHTOB (13 u)
23 Crenenb okucieHus. bunapabie coeIMHEHUSI METANIOB U HEMETAJUIOB 04.11,05.12
24 Baxneiimme kiraccbl OMHAPHBIX COSTUHEHNUN — OKCHIBI, JICTYIHE 07.12
BOJIOPOJIHBIE COCAMHEHUS
25 OcHoBaHHUS 11.12,12.12
26 | Kucnotsl 14.12
27-28 | Conu — KaKk MPOU3BOIHBIC KUCIOT U OCHOBAaHUM 18.12,
19.12,21.12
29 THuIbl KPUCTALTUNYECKUX PEIIETOK 25.12,26.12
30 YucTele BelecTBa U CMECH 28.12
JlaGopaTopHbie onbITHI. 1. 3HAKOMCTBO C 0Opa3IlaMH BEIIECTB
pa3HbIX KIaccoB. 2. Pa3nenenne cmeceii.
31 | MaccoBast u 00beMHast 101 KOMITOHEHTOB CMECH, JIOJIS IIpUMeceit 09.01,11.01
32-33 | PacueTsl, CBA3aHHBIE C IOHATHEM «IOJIS» 11.01,15.01,
16.01,18.01
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34 O0001menue u cucreMaTu3anys 3HaHui 10 TeMe «CoenMHEeHns 22.01,23.01
XUMHUYCECKHUX DJIEMCHTOBY
35 | KonrpoabHasi padora Ne 3 no reme «CoeTnHEHUS XUMUYECKHX 25.01
JJIEMEHTOBY
Tema 4. U3menenus, npoucxoasinue ¢ semecrsamu (10 1)
36 | ®usmueckue siBICHUS. XUMHUECKUE PEAKIIHN 29.01,30.01 31.01 31.01
37 | Xumuueckue ypaBHEHUs. 3aKOH coxpaHeHus Maccel Bemiecte  01.02 03.02 03.02
38 Peakiuu paznoxxeHus 05.02,06.02
39 Peaxuuu coequaeHus 08.02
40 Peaxuuu 3amerenus
12.02,13.02
41 Peakiiun oomena 15.02
42-43 | PacyeTbl MO XMMHUYECKUM ypaBHEHUSIM 26.02,
27.02.01.03
44 OO6o0meHre u cucTeMaTr3alys 3HaHu| 1Mo Teme «3MeHeHus, 05.03,06.03

npoucxojisire ¢ BeuiecrsamMm» JlaboparopHbie onbITHING 3.
CpaBHEHME CKOPOCTH UCIIAPEHUS BOABI U CIIPTA M0 UCYE3HOBEHUIO
UX Karnejab Ha GuibTpoBaidbHOM Oymare. 4. OkucieHre Meau B
IUTAaMEHU CIIUPTOBKU UJIU Topenku. 5. [loMyTHeHHe M3BECTKOBOM
BOJIBI OT BBIJBIXa€MOTO yIJIeKUCIIoro ra3a. 6. [lomydenue
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YIJIEKUCIIOTO Ta3a B3aUMOJIECTBUEM COJIbI U KUCJIOTHI. /.
3amerenue menu B pactBope xsopuaa meau (11) skenezom.

45

KonTtpouabnas pa6ora Ne 4 no reme «M3MeHeHUs, TPOUCXOJAIINE C
BEILIECTBAMM

12.03,13.03

Tema S. IIpocTeiiime onepanuu ¢ BelmecCTBaMu.

XuMH4YeCKUil NPakTUKYM (5 4)

46

IIpakTnyeckas padora Ne 1.

[IpaBuiia no TexHuKe 6€30MaCHOCTH MIPU pabOTE B XUMUYECKOM
kaOunerte. [Ipuemsbl oOpallieHus: ¢ HarpeBaTeIbHBIMU IPUOOPaAMHU U
1abopaTopHBIM 000PyIOBAHUEM

15.03

47

IIpakTnueckas padora Ne 2.

[Ipu3HaKyu XMMUYECKUX peaKIui

19.03,20.03

48

IIpakTnueckas padora Ne 3.

Ounctka 33Fp§13HCHHOI>i HOBapeHHOﬁ COJIn

22.03

49

IIpakTnyeckas padora Ne 4.

HOHy‘leHI/IC KHCJIOpOJa U U3YYCHHUE €TI0 CBOICTB

26.03,27.03

50

IIpakTHyeckast padora Ne S.

[TpurotoBiieHHe pacTBOpa caxapa M ONpee/ieHHe MaCcCOBOM JI0JTU
caxapa B pacTBOpe

29.03
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Tema 6. PactBopenue. PacTBopsl.
CBoiicTBa pacTBOPOB 3J1eKTPOJNTOB (18 u)

51 PactBopenue kak ¢puzuko-xumudeckuii mpouecc. Pacrsopumocts. Tuner | 02.04,03.04
pacTBOpPOB.
52 DIEKTPOIMTHYECKAsS TUCCOIUAIIHS 02.04,03.04
53 OCHOBHBIE MOJIOXKEHUS TEOPUU AIEKTPOIUTUUECKOMN AUCCOLUALINH 05.04
54-55 | Kucnotsl B cBere TO/I, ux xinaccuukamnms u CBOMCTBA 05.04,16.04,
JladopaTopubiiionsIT Ne 8. Peakiuu, xapakTepHble JUIs pacCTBOPOB 17.04
KHCIIOT.
56-57 | OcHoBanust B cBetre TO/I, nx KnaccupuKaius 1 CBOHCTBA 19.04
JlabopaTopubliionbiT Ne 9. Peakiuu, xapakTepHbI€ U pAaCTBOPOB
uienoueii JIaboparopusiiionsiT Ne 10. [lonxydyenue u cBoiicTBa
HEPAaCTBOPUMOI'O OCHOBAHHUSI.
58-59 | Okcunsl JIabopaTopusliionsIT Ne 12. Peakuuu, xapakTepHble s 23.04,24.04
OCHOBHBIX OKCHJIOB.
JlaGopaTopusbliionsiT Ne 13. Peakiuu, XapakTepHbIe TSI KUCIOTHBIX
OKCHJIOB
60-61 | Conu B cBete TD/I, ux cBoiicTBa 26.04,30.04, CoBwMmellieHne ypoKOoB M3-3a
. Mpa3AHUYHBIX THEU
JlaGopatopusiiionbiT Ne 11. Peakunu, xapakTepHbIe IS paCTBOPOB 08.05

coJIei.
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62 | I'eneTnyeckas CBs3b MEXKIy KIIaCCAMU HEOPTaHUYECKHUX BEILECTB 07.05,14.05
63 | Ob6oOuieHre u cucTeMaTH3alys 3HaHui o reme «PacTBopenue. 14.05,15.05
PactBopbl. CBOICTBa pacTBOPOB 3JIEKTPOIUTOBY»
64 | KonrpousHas padora Ne 5 o reme «PactBopenue. PacTBopsl. 17.05
CBoiicTBa pacTBOPOB AIEKTPOIUTOB
65 | Kimaccudukamnms xumudeckux peakiuii. OKUCIUTETbHO- 21.05,22.05
BOCCTAHOBUTEJIbHBIE PEAKIINU
66 | YmpakHEHUS B COCTABICHUH OKHCIUTEIbHO-BOCCTAHOBTEIBHBIX 24.05
peakuuii
67 | IlpakTuyeckasi pa6ora Ne 6. 28.05,29.05 CoBMeIIeHHE YPOKOB M3-32
Mpa3AHUYHBIX JTHEU
«CBOHCTBa KHCIIOT, OCHOBAaHH, OKCHJIOB U COJICH»
68 O60061eHre U crucTeMaTu3alus 3HaHU| 1o Kypcey 8 Kiiacca 28.05,29.05 CoBwMmellieHne ypoKOB H3-3a

Mpa3IHUYHBIX JTHEW
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