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Pabouas mporpamma mno y4eOHOMY mnpeameTy «XHMHs» pa3zpaboTaHa s
oOyyaromuxcsa 8-9 KiaccoB 00111€00pa30BaTEeIbHBIX KJIACCOB MYHHUIIMIAIBLHOTO
00111e00pa30BaTeNbHOr0 YupexaeHus- «OCHOBHON 00111€00pa30BaTEIbHOM IIKOJIBI
n.B3neTHblit»  OHrenbcckoro MynwuiunansHoro paitona CapaToBcKoil 00J1acTu ¢
y4eToOM ®denepaabHOr0 TrOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pa30BaHus;

OcHoBHOI 001eo0pazoBarenbHoil mporpaMmmbl QOO mikomsl, [IpumepHoit
mporpaMMsbl 1o XumMuu; TpeOoBaHU K OCHAIIEHUIO YU4eOHOTO Mpolecca Mo XUMUU;
denepaibHBIM TIEPEYHEM YUEOHBIX MOCOOUH, JOMYIIEHHBIX K HCIOJH30BAHUIO B
yueOHOM Tiporiecce Ha ocHOBe mporpamMmmbl ®I'OC Xumwus. [IpeamerHas auHUS
yueonukoB O. C. I'abpuensina, U. I'. Octpoymona, C. A. CnankoBa. 8—9 kinacchl:
yaeOHoe nmocobue s o0iieodpazoBatenbubix opranuzanuii / O. C. I'abpuensin, C.
A. CnagkoB — M.: IIpocsenienue, 2019.

[Iporpamma o6ecneuena Jlunumer YMY O. C. Tabpuensna, UW. T.
OctpoymoBa, C. A. CnaakoBa. Xumus ( 8-9 ) paccuurtana Ha 138 gacos (3a 2 rona
oOy4eHUs)

8 kitacc- 70yacoB

9 xiracc-68 yacos

Ilnannpyembie pe3yjbTaThl H3Yy4YeHHS Kypca XMMHM B OCHOBHOII HIKOJIE :

BbInycKHMK HAYYHUTCS:



XapaKTEepU30BaTh OCHOBHBIEC METObI IO3HAHUS: HAOJIIOICHUE, U3MEPEHHUE,
3KCIIEPUMEHT;

OMUCHIBATh CBOMCTBA TBEPJBIX, KUJKUX, Ta3000pa3HbIX BEUIECTB, BbIICISS
MX CYIIECTBEHHbIC PU3HAKY;

PaCKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa»,
«XUMUYECKUU IIIEMEHT), KITPOCTOE BEILIECTBOY, «CI0KHOE BEILIECTBOY,
«BaJICHTHOCTBY, «XUMUYECKas peaklus», UCI0JIb3Ys 3HAKOBYIO CUCTEMY
XUMUU,

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MAaCChl BEUIECTB, TOCTOSIHCTBA
cOCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOPHU;

pasnuyaTh XUMHUYECKUE U (PU3NUECKUe SIBICHUS;

Ha3bIBATh XUMUYECKUE DJIEMEHTHI;

OTIPENIeNIATh COCTAB BEIIECTB MO UX (hopMmyam;

ONpPEAEsATh BAJIEHTHOCTh ATOMA 3JIEMEHTA B COCIMHEHUSIX;

ONpeAesiTh TUIl XUMUUYECKUX PEAKIIHIA;

Ha3bIBATh MPU3HAKU U YCJIOBUA NPOTCKAHUSA XUMUYECKUX PEAKIUK;
BBISBJISITh MPU3HAKH, CBUJIETEILCTBYIOIINE O MPOTEKAHUU XUMHUYECKOU
pEaKIyU P BHIITOJIHEHUN XUMHUYECKOTO OTIBITA;

COCTaBIIATH (POPMYIIbI OMHAPHBIX COCAMHEHUM;

COCTaBJISITh YPaBHEHUSI XUMUYECKUX PEAKIIU;

coOr01aTh paBuIia 0€30MacHOM padOTHI MIPHU MPOBEJECHUU OIBITOB;
MI0JIb30BaThCs JIA0OPATOPHBIM 000PYIOBAHUEM U MTOCYIIOM;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
BBIUUCIISITh MACCOBYIO OO0 XUMUYECKOTO AJIEMEHTa 10 (hopmyIie
COEMHEHNS;

BBIUUCTISTH KOJUYECTBO, 00bEM HIIM MACCYy BEIIECTBA MO KOJIUYECTBY,
00BeMy, Macce peareHTOB WM MPOYKTOB PEAKITUH;

XapaKTepru30BaTh GU3MUECKHE U XUMUYECKHIE CBOWCTBA MPOCTHIX BEIIECTB:
KHCJIOpOJia U BOAOPO/A;

M0JTy4aTh, COOMPATh KUCIOPO U BOJIOPOS;

pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO/I,
BOZOPOZ;

PacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

PaCKpBIBaTh CMBICI TIOHITHI «TEMIOBOM d(PPEKT peakuumy», «MOJSIPHBIN
00BeEM»;

XapaKTepu30BaTh (HU3NUYECKUE U XUMUUYECKUE CBOMCTBA BOJIbI;
PACKpBIBATh CMBICII ITIOHATHUSL «PACTBOPY;

BBIYMCIISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOT'O BENIECTBA B PACTBOPE;



IIPUTOTOBIIATH PACTBOPHI C ONIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOTO
BEIIECTBA;

HAa3bIBATh COCMHEHUS U3YUEHHBIX KJIIACCOB HEOPTaHMYECKUX BELIECTB;
XapaKTepu30oBaTh (PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUU, COJIEH;
ONpPEAEATh MPUHAJIEAKHOCTh BEILIECTB K OMPEACIECHHOMY KJIaCCy
COCJIMHCHUM;

COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COSTMHEHUN U3YUEHHBIX KJIACCOB;
MPOBOAUTH OMbITHI, MOJTBEPKAAIOIINE XUMUUYECKUE CBOMCTBA U3YYEHHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

pacmno3HaBaTh ONBITHBIM TYTEM PACTBOPHI KUCIIOT U MIECJIOYEH 1O
WU3MEHEHUIO OKPACKU MUHINKATOPA;

XapakTepPU30BaTh B3aUMOCBS3b MEKY KJIaCCAMU HEOPTraHUYECKUX
COCJIMHECHMN;

packpbiBaTh cMbIci lleprnonnueckoro 3akona [[.1. Menneneena;
OOBSICHATH (PU3UUECKUN CMBICT ATOMHOTO (TIOPSIZIKOBOTO) HOMEpa
XUMHUYECKOT0 3JIEMEHTa, HOMEPOB TPYIIIbI U MEPUOIA B IEPUOIUUECKON
cucreme .M. Menneneena;

O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOSHHS aTOMOB, CBOHCTB
3JIEMEHTOB B MpPEEIaX MaJbIX IIEPUOJO0B U TJIABHBIX MOATPYIIIL;
XapaKTEepPU30BaTh XUMUYECKHUE JIEMEHTHI (OT BOJOPOJIa O KaJbIKs) Ha
OCHOBE HX IOJIO)KEHUS B nepuoandeckon cucreme .M. Menneneesa u
0COOCHHOCTEH CTPOEHHUS X aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHUS aTOMOB MEPBBIX 20 37IEMEHTOB MEPUOIUUECKOM
cuctemsbl JI.1. Menneneena;

PaCKpbIBATh CMBICJI TOHATHI: «XUMHUYECKAs CBS3bY,
«QIIEKTPOOTPULIATETBHOCTHY;

XapaKTEePU30BaTh 3aBUCHUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIICTKY;

ONPEJICIISATh BUJI XUMAYECKOMN CBSI3U B HECOPTAHUYECKUX COCTUHEHUSX;
n300paXkaTh CXEMbI CTPOSHHS MOJICKYJT BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU
BUJIAMH XUMHUUYECKHUX CBSI3CH;

PaCKpBIBaTh CMBICII IOHATUIA «HOH», «KATUOHY», KAHUOHY, «3JICKTPOJIUTHD,
«HEDJICKTPOJIUTHIY, «AJIEKTPOJIUTAYECKAS TUCCOLIUALINS, KOKUCIUTEIIbY,
«CTEIEHb OKUCJICHUS» «BOCCTAHOBUTEIIbY, KOKHUCICHUE,
«BOCCTAHOBJICHHUEY;

ONPEJICNIATh CTENEHb OKHUCJICHUS aTOMa 3JIEMEHTA B COCMHEHUH;
PACKPBIBATh CMBICJI TEOPUU JICKTPOJIUTUYECKON JUCCOIUALNH;



COCTaBJISITh YPaBHEHUS AJICKTPOJUTHUUECKON JUCCOIUALIUU KUCTIOT,
LICJIOYEeH, COJICH;

OOBSICHAITH CYIITHOCTH IIpoliecca JIEKTPOIUTUUECKON AUCCOIUAIIUN U
peakIuii HOHHOTO 0OMEHa;

COCTaBJISITh MOJHBIE U COKPAIICHHBIC HOHHBIC YPAaBHEHUS PEaKIiMi OOMEHa;
OTIPENICNIATh BO3MOXKHOCTb MPOTEKAHUS PEAKIIMii HOHHOTO 0OMEHa;
IPOBOJIUTH PEAKIIMHU, TOATBEPKAAIONINE KaueCTBEHHBIN COCTaB Pa3IUYHBIX
BEIIICCTB,;

OTIPENICNIATh OKUCITUTETh U BOCCTAHOBUTEIIb;

COCTaBJISITh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;
Ha3bIBaTh (haKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKOU PEaKInu;
KJIaCCU(PUIIUPOBATh XUMHUECKUE PEAKIINY TI0 Pa3IMYHBIM MPU3HAKAM;
XapaKTEepU30BaTh B3aUMOCBSI3b MEXKITY COCTABOM, CTPOCHUEM U CBOMCTBAMHU
HEMETAJJIOB,;

IIPOBOJIUTH OTBITHI TIO MOJYYCHUIO, COOMPAHUIO U U3YUECHUIO XUMUYECKHUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIAEKUCIIOTO Ta3a, aMMHaKa,
pacrio3HaBaTh OMBITHBIM ITyTeM Ta3000pa3HbIe BEIECTBA: YIJICKUCIIBIN ra3 u
aMMHaK;

XapakTePU30BaTh B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBONCTBAMHU
METaJIOB;

Ha3bIBaTh OpraHUYECKHUE BEIIeCTBa M0 X (popMyIie: MeTaH, dTaH, dTUJICH,
METaHOJI, 3TaHOJI, TJIULEPUH, YKCYCHAsi KUCI0Ta, aMUHOYKCYCHAs KUCJIOTa,
CTE€apUHOBAs KUCJIOTA, OJICMHOBAs KUCJIOTA, TJI0K034;

OIICHUBATh BIUSIHUE XUMHUECKOI'O 3arpsI3HEHUS OKPYKAlOIIEeH cpeibl Ha
OpraHu3M 4YeJIOBeKa;

IPaMOTHO 0OpaIaThCs C BEIIECTBAMHU B MIOBCEAHEBHOMN KU3HU

ONpPEAesATh BO3MOXKHOCTD NMPOTEKAHUS PEAKIIUM HEKOTOPHIX
MpeJICTaBUTENIEH OPraHMUYEeCKUX BEILIECTB C KUCIOPOI0M, BOAOPOJIOM,
MeTajjlaMH, OCHOBAaHHMSIMHU, TaJIOTEHAMH.

BbINYCKHUK MOJVYHUT BO3MOKHOCTh HAVUHUTHCS

BBIJIBUTATh U MPOBEPSTH SKCHEPUMEHTATLHO THIOTE3bI 0 XUMHUYECKHX
CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUSI, UX CIOCOOHOCTH
BCTYNATh B XUMUYECKUE PEAKIIMH, O XapaKTEPEe U MPOAYKTAX Pa3IMIHBIX
XUMHUYECKUX PEaKIUil;

XapaKTEepHU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM,
YCTAHABJIMBATh NPUYUHHO-CIJICICTBEHHBIC CBSI3U MEXIY JAaHHBIMU
XapaKTepUCTUKAMU BEIIECCTBA;



COCTAaBIIATh MOJICKYJISIPHBIE U TIOJTHBIC HOHHBIC YPAaBHEHHMSI TI0 COKPAIICHHBIM
MOHHBIM YPaBHEHUSIM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIUTEIBLHBIC WITH
BOCCTAHOBHTEJIBHBIC CBOMCTBA C yUYETOM CTETICHEH OKHCIICHHUS DJICMEHTOB,
BXOJISIIUX B €0 COCTAaB;

COCTaBIIATh YPaBHEHUS PEAKIIUNA, COOTBETCTBYIOIIHMX MOCIICIOBATEILHOCTH
NpEeBpaIIeHN HEOPraHUICCKUX BEIIECTB PA3IMYHBIX KJIACCOB;

BBIIBUTATh U MTPOBEPSTH SKCIICPUMEHTAIBHO THIIOTE3bI O pe3ysIbTaTax
BO3JICHCTBUS Pa3IMIHBIX (PAaKTOPOB Ha M3MEHEHNE CKOPOCTH XUMHUYCCKOM
peakuuu;

UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS VIS DKOJIOTHUECKH TPAMOTHOTO
TIOBEJICHHSI B OKpYKAIOIIEeH cpelie;

UCII0JIb30BaTh MPUOOPETEHHBIE KITFOUYEBbIC KOMIIETCHITUU TIPH BBITTOJTHCHUH
IIPOEKTOB U Y4eOHO-MCCIICIOBATEIBCKHUX 3aJ1a4 110 U3YYCHUIO CBOMCTB,
CIIOCOOOB TOJTyYEHHUS U PacCliO3HABAHHUS BEIIIECCTB;

00BEKTHBHO OIICHUBATh HH(POPMAIIHIO O BEIIECTBAX M XUMHUYCSCKHUX
nporeccax;

KPUTHUYECKH OTHOCHUTBHCS K TICEBIOHAYYHOW HH(POPMAIIHUH,
HEe00pPOCOBECTHOM peKsiaMe B CpeICTBAX MacCOBOW MH(OpMaIuy;
OCO3HaBaTh 3HAYCHUE TCOPETUUCCKUX 3HAHUU 110 XUMHUH JIJIS TIPAKTUICCKOM
JIESITEIILHOCTH YEII0BEKA;

co3/7aBaTh MOJICITH ¥ CXEMBI JIUIS PEIICHUS YUYCOHBIX U TTO3HABATEIbHBIX
3aJ1a4; TOHMMAaTh HEOOXOIUMOCTh COOIFOACHUS TIPEAHCAHHM,
npeIiaracMbIX B MHCTPYKIHUSX IO MCIOJb30BAHMIO JICKAPCTB, CPEICTB
OBITOBOM XUMHUHU H JIP.

JINYHOCTHBIE, METANIPEIMETHbIE U NMMPEAMETHbIE PE3VJbTATHI OCBOEHHUS

Y4eOHOro mpeamMera «XuMHsh)

JINYHOCTHBIMHU pe3yJabTATAMM U3YUYCHUS TpeaMeTa «XUMUS SBISTIOTCS

CIEAYIOIINE YMEHUS:

8-u knacc

Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPY’KAIOIIETO MUPA, BOBMOKHOCTH €T0
M03HABAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KCHUN HAYKHU.
ITocTteneHHO BBICTpauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE!

® 0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTH K CAMOOOPA30BaHUIO, B TOM YHCIIC H

B paMKax CaMOCTOSITCJIbHOM ACATCIBHOCTH BHE IIKOJIBI,



® OIICHUBATH KU3HEHHbBIEC CUTYALIMH C TOUKHU 3peHUs O0e30macHoro oopasa
KU3HU U COXPAaHEHHUsI 3JI0POBbSI;
® OIICHMBAThH IKOJOTUYECKUHN PUCK B3aUMOOTHOIICHUH UeI0BEKa U MIPUPOJIBI.
®opMHpOBaTh IKOJIOTHUECKOE MBIIUICHHE: YMEHNE OIICHUBATH CBOIO
JESTeNbHOCTD U TIOCTYIKHU APYTUX JIOACH ¢ TOUKU 3PEHUS] COXPaHEHUS
OKpY’KaroIen CpeIbl - TapaHTa KU3HU U OJaronoiyyus el Ha 3emie.
9-u knacc

[locTenenHo BhICTpanBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHUE:

® 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUS,
0O0I1I€CTBEHHBIX, PEJTUTHO3HBIX, ATCUCTUYECKUX, KYJIbTYPHBIX TPATUIIUM,
KOTOPbIE ONPEACIISIOT Pa3Hble 00BICHEHHS TPOUCXOSIIETO B MUPE;

® C y4eTOM 3TOI'0 MHOT00Opa3us MOCTENEHHO BbIpabaThIBaTh CBOU
COOCTBEHHBIE OTBETHI HA OCHOBHBIC )KU3HEHHBIE BOTIPOCHI, KOTOPHIC CTABUT
JIMYHBIN )KU3HCHHBIN OIBIT;

® YUYUTHCA NPU3HABATH MPOTUBOPEUMBOCTH U HE3ABEPIICHHOCTH CBOUX
B3IJISI/I0B HA MUP, BO3MOKHOCTh UX U3MEHEHUS.

Y4YuTthscs uCnojib30BaTh CBOU B3I bl HA MUP OJIA 00BSICHECHUS Pa3JINIHbIX
CHTyaHHﬁ, pCUICHUS BO3HHUKAOIIUX HpO6JI€M " U3BJICUCHUA )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOIUThH U U3y4aTh B YUEOHMKAX MO Pa3HbIM
npeaMeTaM Matepuan (M3 MaKCMMyMa), UMEIOIINI OTHOIIEHHE K CBOUM
UHTEPECaM.

Hcrnons30BaTh CBOM MHTEPECHI JUIS BHIOOpA MHAMBUIYAJTIBHON 00pa30BaTeIbHOM
TPACKTOPHUH, TOTCHIIMAIBHON OyayIel npodeccuu U COOTBETCTBYIOIIETO
npoguILHOTO 00pa30BaHUS.

[TproOpeTaTh OMBIT YYacTHUs B JeIaX, IPUHOCAIIUX TOTb3Y JIOISIM.

Y4YuTHCS CaMOCTOSATEIHLHO BHIOMPATh CTHIIb MIOBEICHNUS, TPUBBIYKH,
oOecrieunBaroye 0€30NMacHbI 00pa3 )KU3HU U COXPAHEHHUE 37I0POBbS — CBOETO, a
TaKKe OJIM3KUX JIFOICH U OKPY KAIOIIHX.

Y4uThCSA CaMOCTOSATENBHO NPOTUBOCTOATH CUTYaLMSIM, IPOBOLIMPYIOIINM Ha
MOCTYNKH, KOTOPBIE YTPOKAIOT OE30MaCHOCTH U 3J0POBBIO.

Bre16upath mocTynku, HalleICHHBIC HA COXpaHEHNE U OEPEKHOE OTHOIICHHUE K
MpUpoJie, 0COOCHHO KUBOM, N30eras MPOTUBOMOJIOKHBIX MOCTYNKOB, TOCTENIEHHO
y4ach M OCBaMWBasi CTPATETUIO PALIMOHAIBHOTO MPUPOAONOIb30BAHHS.



VYuurbes yoexaaTh Ipyrux Jiroied B HEOOXOJUMOCTH OBJIAJEHUS CTpaTeruei
palMOHATBLHOIO IIPUPOAOIIOIB30BAHUS.

HMcnonbp30BaTh YKOJI0TMYECKOE MBIILICHUE IS BBI60pa CTpPAaTCrun COOCTBEHHOTO
MOBEJICHUS B KQUECTBE OJHOU U3 IIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumusi TMYHOCTHBIX PE3YJIBTATOB CIYKaT y4eOHbIN MaTepuan u
MPOAYKTUBHBIE 3a/1aHUsI YUeOHMKA, HAIICJICHHBIC HAa 6-10 JIMHUIO PAa3BUTHUS —
YMEHHE OIICHUBATh MOBEJICHUE YETIOBEKA C TOUKH 3PCHUST XUMHYECKOU
0€30MacHOCTHU MO0 OTHOILIEHUIO K YEJIOBEKY U MPUPO/IE.

MeTanpeaMeTHBIMHU PE3yJIbTaTAMU U3YUCHHS Kypca «XUMUS» SABISETCS
dbopmupoBaHue yHUBEpCaAbHBIX yueOHbIX aeiicTBuii (Y'Y [1).

Pecyniamuenvie YVJI:

8-u knacc

CamocTosTennbHO 00HAPYKUBATh U GOPMYIHPOBATH YU€OHYIO MTPOOIIEMY,
OTIPE/IETISATh e YYeOHOH JAesITeTbHOCTH, BBIOUPATh TEMY MTPOSKTA.

BreinBurare Bepcuu pemieHus nmpoodieMbl, 0CO3HaBaTh KOHCUHBIN PE3yiIbTarT,
BBIOMPATH U3 NMPEJJIOKEHHBIX U UCKATh CAMOCTOSATENIBHO CPECTBA TOCTHKEHUS
LIEJIN.

CocTaBasaTh (MHAUBUAYATBHO WU B TPYIIE) MUIaH PEIICHUS POOJIeMbl
(BBITTOJTHEHUS TIPOEKTA).

PaGoTas no maHy, cBepsATh CBOU JACHCTBUS C LENbIO U, IPU HEOOXOAUMOCTH,
UCIIPABIIATH ONTMOKH CAaMOCTOSTEIBHO.

B nuanore ¢ yuutenem coBepIIEHCTBOBATH CAMOCTOSITEILHO BIPaOOTaHHBIC
KPUTEPUH OLICHKHU.

9-u knacc

CamocrosTenbHO 00HAPYKUBATh U GOPMYIHPOBATH TPOOIEMY B KIIACCHOW U
WHJMBUIYaJTbHON YU4eOHOU JIESITEIIbHOCTH.

BreiaBuraTh Bepcun penieHus: mpo0ieMbl, 0CO3HABATh KOHEYHBINA PE3YNbTaT,
BBIOMPATH W3 MPEIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEICTBA TOCTHKCHUS
LETIN.



CocTaBasaTh (MHAUBUAYAIBHO WU B TPYNIE) IUIaH PELICHHS TPOOJIeMbI
(BBIMOJIHEHUS TIPOCKTA).

[Togbupats K kKaxkaou npodiieme (3a7a4e) aIeKBaTHYIO €l TEOPETUUECKYIO
MOJIETIb.

PaGoras 1o npennokeHHOMY M CaMOCTOSITENIBHO COCTaBIEHHOMY IIJIaHy,
HCII0JIb30BaTh Hapsily C OCHOBHBIMU U JIOMOJIHUTEIbHBIE CPEJCTBA (CIpaBOYHAas
JUTEpPaTypa, CI0KHbIE TPUOOPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHIMBHUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaGoTarh Mo caMOCTOSTENILHO COCTABIIEHHOMY IJIaHY, CBEPSISICH C HUM U 1I€JIbIO
NeSATeIbHOCTH, UCTIPABIISIS OMMOKU, UCTIONB3Ysl CAMOCTOATENILHO MOJ00paHHbIe
cpeacTra (B Tom unciie u MHTEpHET).

CB00OOIHO TI0JIB30BATHCS BEIPAOOTAHHBIMU KPUTEPHUSIMHU OIEHKU U CAMOOIIEHKH,
UCXOJIS U3 1IEJTU U UMECIOIIUXCS KPUTEPUEB, paziindasi pe3yIbTaT U CIIOCOObI
JIEHCTBUMH.

B XO0I€ MPCACTABIICHUA IIPOCKTA AdBATh OLICHKY €T'0 PC3YyJIbTATaM.
CaMOoCTOSTEeIbHO 0OCO3HABATh IMPUYKMHBI CBOCTO YCIICXA UJIM HCYCIICXAa U HAXOOUTb
CITOCOOBI BbIXOJa U3 CUTYallUH HCYCIICXA.

YMeTh OOCHUTD CTCIICHDb YCIICIMHOCTHU CBOEM I/IHI[I/IBI/II[Y&JIBHOﬁ O6p330B3T€JILHOfI
JACATCIIbHOCTH.

JlaBaTh OIIEHKY CBOMM JTUYHOCTHBIM KaueCTBaM M 4epTaM XapakTepa («KaKoB 51»),
OTIPENICIIATh HAIPABJICHUS CBOETO PA3BUTHS («KAKUM s XOUY CTATh», «9TO MHE JIJIs
3TOT0 HAJO0 CACIATHY).

Cpeocmeom gpopmuposarus peryasiTUBHBIX Y'Y [ cinyKaT TEXHOIOTHUS
MpOOJIEMHOTO TUAIOTa Ha ATale U3y4eHUs HOBOT'O MaTepraia U TEXHOJIOTHS
OIICHUBaHUSI 00pa30BaTEIBHBIX JOCTKEHUN (YUeOHBIX YCTIEXOB).
lloznasamenvnvie YV/I:

8-u xnacc

AHanu3upoBaTh, CPAaBHUBATH, KJIACCU(PUIIUPOBATH M 00001mAaTh (HhaKThl U SIBICHUS.
BbISABIATE NIPUYMHBI U CIEACTBHS MTPOCTHIX SIBIICHUM.



Ocy1ecTBIsATh CPaBHEHUE, CEPUALIMIO U KJIACCU(UKAIIUIO, CAMOCTOATEIBHO
BbIOMpAasi OCHOBaHUS U KPUTEPHUH JIJISl YKa3aHHBIX JIOTUYECKUX OTEPaLUii; CTPOUTD
KJIacCU(PHUKAIMIO HA OCHOBE IUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUA ).

CTpouTh JIOTHYECKOE PACCYXkACHUE, BKIIOYAIOIIEE YCTAHOBICHHE
MPUYUHHOCIEICTBEHHBIX CBA3EH.

Co3naBaTh cCXeMaTHYECKHAE MOJICIIN C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTA.

CocTaBiITh TE3UCHI, pa3IMYHbIC BUJIbI TUTAHOB (MIPOCTHIX, CIIOKHBIX U T.IL.).
[IpeobpazoBbiBaTh HHGOPMAIIMIO W3 OJHOTO BUJIA B APYToi (TaOIUIly B TEKCT U

np.).
BBIYUTHIBaTH BCE YPOBHU TEKCTOBOM MH(POPMAIIHH.

YMeTh OoNIpCACIIATL BO3MOXHBIC NCTOYHUKHU H€O6XO}II/IMI:»IX CBGHCHHﬁ,
IMPOU3BOAUTD ITOHUCK I/IH(i)OpMaIII/II/I, AHAJIIM3UPOBATH U OLICHUBATH ec
AOCTOBCPHOCTD.

9-u knacc
AHanu3upoBaTh, CPaBHUBATH, KJIaCCU(UIIUPOBATH U 0000IIATH TTOHATHS:

- AaBaThb OIIPCACIICHUC ITIOHATHUAM HAa OCHOBC M3YYCHHOI'O Ha PA3JIMYHBIX
nmpeamMeTax y‘IG6HOF0 Martcpualia,

- OCYIIECTBJISITH JIOTHUECKYIO ONEPaIi0 YCTAHOBJICHUS POJI0-BUIOBBIX
OTHOIICHUH;

- 0000111aTh MOHATHS — OCYIIECTBIIATH JIOTHYECKYIO ONEPAINIO ITepexo/ia OT
MOHATHUS C MEHBIIIUM 00BEMOM K MOHITHIO C OOJIBIIIUM 00OBEMOM.

CTpOI/ITB JIOTHYCCKOC pACCYXKIACHHUC, BKIIIOYAIOIMCC YCTAHOBJICHUC
IMPUINHHOCIICACTBCHHBIX CBSI3CH.

Co3naBath MOJIENH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA,
peoOpPa3oBBIBATH MOJIEIN C TETBIO BBISIBICHUS OOIUX 3aKOHOB, OMPEICIISIONINX
JAHHYIO MPEIMETHYIO 00J1acTh.

[IpencraBnars uHPOpPMAIKIO B BUAEC KOHCIIEKTOB, TAOIUII, CXEM, Tpa(UKOB.
[Ipeo6pazoBeIBaTh HHGOPMALIMIO W3 OJHOTO BHJA B APYroil U BHIOUPATH YA00HYIO
1t cebst hopMmy duKkcanuu U npeacrapienus uadopmanuu. [Ipencrapisith
nH(pOpMaLIMIO B ONITUMAIBHON (pOpME B 3aBUCUMOCTHU OT ajjpecara.
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[TonuMast mo3uIKI0 APYroro, pa3audyaTh B €r0 peur: MHEHHUE (TOUKY 3pEHUs),
JI0Ka3aTeIbCTBO (ApTyMEHTHI), (haKThl, TUIOTE3bI, AKCUOMBI, Teopuu. s s3Toro
CaMOCTOSITEIbHO UCIIOJIB30BATh PA3IMYHBIC BU/IbI UTCHHS (M3ydarollee,
MIPOCMOTPOBOE, 03HAKOMUTEIBbHOE, TOMCKOBOE), IPUEMBI CITYyIIIAHMUS.

CamoMy co31aBaTh UICTOYHUKHA UH(DOPMALIUK PA3HOTO TUIA U ISl Pa3HBIX
ayIMTOpUid, cO0JII01aTh MH()OPMAMOHHYIO TUTUEHY U MTpaBuia HHPOPMALIMOHHON
0€e3011acHOCTH.

VYMeThb UCIO0JIb30BaTh KOMIIBIOTCPHBIC U KOMMYHHUKAIIUOHHBIC TCXHOJIOTUH KaK
HHCTPYMCHT AJIA JOCTHUXKCHUS CBOUX ueneﬁ. YMeTh BBI6I/IpaTB AZICKBATHBIC 3a1a4C
HHCTPYMCHTAJIBHBIC IPOTPAMMHO-AIIIAPATHBIC CPCACTBA U CCPBUCHI.

Cpeocmeom gpopmuposanus no3HaBaTeNbHBIX Y Y] cinykaT yueOHbIN MaTepuai u

NPOJYKTUBHBIC 3a/]aHUsl yueOHUKA, HalleJIeHHbIe Ha 1—4-i TUHUM pa3BUTHUSA:
- OCO3HaHME poju BewecTs (1-1 TMHUA pa3BUTHA);

- PACCMOTPEHUE XUMHUECKUX MTPOIECCOB (2-51 TUHUS Pa3BUTHS);

- ICIIOJIb30BaHUE XUMUYECKUX 3HAHUN B OBITY (3-5 JTUHUS pa3BUTHS);

- 00BsICHEHUE MHpA C TOUKH 3PEHUS XUMUH (4-51 TUHUS Pa3BUTHS);

- OBJIaJIEHWE OCHOBAaMH METOJ0B €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).
Kommynuxamuenwvie YVJ/I[:

8-u xnacc

CaMoCTOsITEIbHO OPTraHNU30BbIBaTh Y4€OHOE B3aUMOJICHCTBHUE B TPYIIIE
(ompenenaTh 001IKe eI, PacpeaeIsaTh POJIH, JOTOBAPUBATHCS APYT C IPYTOM H

T.J.).
9-u knacc

OTtcTanBas CBOIO TOUKY 3PEHHSI, MPUBOIUTH aPTYMEHTHI, TOATBEPKIAs UX
dakramu.

B nuckyccun yMeTh BBIIBUHYTh KOHTPAPryMEHTHI, epedpasupoBaTh CBOIO MBICIb
(BIaseHrEe MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH).

YuuThCs KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHUIO, C JIOCTOMHCTBOM MPU3HABATH
OIK1OOYHOCTH CBOET0 MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.
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[lonnmasi MO3ULKIO IPYroro, pa3jinyaTh B €r0 pe4YH: MHEHHE (TOUKY 3PEHHMS),
J0Ka3aTeIbCTBO (ApryMEHTHI), PaKThl; TMIIOTE3bI, AKCUOMBI, TEOPUH.

YMeTh B3IVISIHYTh HA CUTYAIMIO C UHOM MO3ULMU U JOTOBAPUBATHCA C JFOABMU
WHBIX TO3UIINH.

Cpeocmeom hopmuposarusi KommyHukamueHolx YVJ/[

CITy>aT TEXHOJIOTHS MPOOJIEMHOTO Jauajora (mo0y>KIarIIHi 1 T0ABOISIIIHIA
JMasor) u paboTa B MajbIX TPYyIIax, TAKXKe UCIOJb30BAHUE HA YPOKAX AJIEMEHTOB
TEXHOJIOTUHU MPOYKTUBHOTO YTEHUS.

IIpeaMeTHBIMHU pe3yJbTATAMM U3YUYEHUSI TIPeAMETa «XUMUS SBIISTIOTCS
CJIeIyIOIINe YMEHHUS:

8- KJjacc

1-2 aunus pazéumus — 0CO3HAHKUE POJIH BEIECTB:

- OTIPEICNIATh POJIb PA3IMUHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- O0BSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

2-51 TUHUSL pA36UMUsL — PACCMOTPEHNE XUMHUYECKUX TTPOIIECCOB:
- PUBOJIUTH MPUMEPHI XUMUUYECKHUX MPOIIECCOB B MPUPO/IE;

- HaXOJIUTh YEePThI, CBUACTEILCTBYIOMINE 00 OOIINX MPU3HAKAX XUMUYECKUX
IIPOLIECCOB U UX PA3JINYHUSIX.

3-s unHus paszeumus — UCIIOJIb30BAHUC XUMHWYCCKUX 3HAHUM B 6I>ITy1
— OOBICHATH 3HAUCHUE BCIICCTB B )KM3HHU U XO0351CTBE YEI0OBEKA.
A-5 nunus paseumus — 00BACHATH MHUDP C TOYKH 3PpCHUA XUMHH:

— INSPCUUCIIATh OTIIMYHUTCIIBHBIC CBOMCTBA XUMHYECKHUX BCHICCTB, — Pa3jindaTh
OCHOBHBIC XMMHYCCKHC ITPOLCCCHI;

- ONpeaCiIATh OCHOBHBIC KJIIACCHI HCOPTraHUYCCKHUX BCIICCTB, - IOHNMATb CMBICII
XUMHUYCCKUX TCPMHHOB.

5-5 1uHUA paszsumusd — OBJIAJCHHUC OCHOBAMU MCTOAOB IIO3HAHUA, XapPAKTCPHBIX

AJIA €CCTCCTBCHHBIX HAYK:
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- XapaKTepHU30BaTh METOJIbl XUMUYECKON HayKu (HaOJt0/IeHHEe, CPaBHEHUE,
HKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B TO3HAHUU IPUPOIBL;

- IPOBOJUTH XUMHUYCCKUC OIBITHI U SKCIICPUMCHTHI U OOBSICHATH UX PE3YyJIbTATHI.

6-2 1unusa pazeumus — yMEHUE OLIEHUBATD [TOBEICHUE YEJIOBEKA C TOUKHU 3PEHHUS
XUMHYECKOM 0€30MaCHOCTH N0 OTHOLIEHUIO K YEJIOBEKY U MPUPOJIE:

- UCIIOJIb30BAaThb 3HAHHA XMMUH IIPU CO6J'IIOI[€HI/II/I ITpaBHJI UCITIOJIBb30BaHUA
OBITOBBIX XUMHUYECKHUX penapaTosB;

— pa3nuyaTh OmacHbIe U O€30IacHbIC BEIIECTRA.
9-ii kJiace
1-2 aunus pazéumus — 0CO3HAHKUE POJIH BEIECTB:

— OOBSICHATH (I)YHKIII/II/I BCHUICCTB B CBA3U C UX CTPOCHUCM.

2-5 IUHUA pa3eumusi — paCCMOTPEHUE XUMUYECKUX MPOIECCOB: — XapaKTepU30BaTh

XUMHUYCCKUC PCAKIINN,

— OOBICHSTH Pa3JINYHLBIC CITOCOOBI KJIaCCI/I(l)I/IKaHI/II/I XUMHYCCKUX peaKuHﬁ. -
IMPUBOAHUTH IIPUMCEPHBI PA3HBIX TUIIOB XUMHWYCCKHX peaKHHﬁ.

3-51 TUHUSA pPa3BUTHUS — UCIIOJI30BAHUE XMMHUUYECKUX 3HAHUN B 6I>ITy1

— UCIIOJIH30BaTh 3HAHMS 110 XUMHH JIJISI ONITUMAILHOM opraHu3auu 60pbObI ¢
MH)EKIIMOHHBIMU 3a00JICBAaHUSAMHU, BPSAUTEISAMHU JOMAITHET0 ¥ TPHyCcaaeOHOTo
XO3SHCTBA;

— IIOJIB30BAaTHLCA 3HAHWUAMMU 110 XMMHUU IIPU UCITIOJIBb30BaHUH CPCIACTB OBITOBOM
XUMHUH.

4-s51 qunus pazeumusi — OOBSICHATH MUP C TOUKH 3PEHUS XUMUHU:
— HaXOJIUTh B IIPHPOJIC OOIIHNE CBOMCTBA BEIICCTB U OOBICHATH UX;

— XapakTepU30BaTh OCHOBHBIE YPOBHU OPraHU3aLNU XUMAYECKUX BEIECTB. S-5
JIVHHS PA3BUTHS — OBJIAJCHHE OCHOBAMHU METOJIOB MO3HAHUS, XapaKTEPHBIX JJIs
€CTECTBECHHBIX HAYK:

— IIOHHUMATb POJIb XUMHUUYCCKHUX IIPOLHCCCOB, IIPOTCKAOINX B IIPUPOAC, — YMCTD
IIpOBOAUTH HpOCTGfIH.IHC XUMHYCCKUC SKCIICPUMCHTBI.
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6-2 1unua pazeumus — yMEHUE OLIEHUBATD MTOBEICHUE YEJIOBEKA C TOUKH 3PEHUS
XUMHYECKOM 0€30MMacCHOCTH MO OTHOLIEHUIO K YEJIOBEKY U IPUPOJIE:

— XapaKTCPU30BaATh 3KOJIOTHYCCKHC HpO6H€MBI, CTOAMMUC MEPEC YCITIOBCUCCTBOM;

— HaXOJIUTh MPOTUBOPEUUS MEXKIY NEATSIbHOCTHIO YEJIOBEKA U MPUPOAOU U
npejyiarath Coco0bl YCTPAHEHUSI ATUX MPOTUBOPEUUH;

— OOBSICHAITh U JIOKA3bIBATh HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIE;

— IPUMEHATh XUMUYECKHUE 3HAHUS U1 OPTaHU3ALMU U TUIAHUPOBAHUS
COOCTBEHHOI'0 3/I0POBOr0 00pa3a KU3HU U AESITEIbHOCTH, OJIaronoiayyus CBoen
CEMbU U 0JIaroNpUATHOMN Cpeibl OOUTaHUS YeJIOBEYECTRA.

Conep:xanune Kypca XMMHUM.

8 kiace

HavanrpHble MOHITUS ¥ 3aKOHBI XUMUU-22Y

Tena u BemectBa. CBOWCTBA BEMIECTB. JTaJOHHbIE (PU3UUYECKHE CBOWMCTBA
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BelecTB. Marepuansl U MaTepuasiopeicHue. Pojib XUMHUM B KU3HU COBPEMEHHOTO
oOmectBa. OTHOLIEHHE 00IECTBAa K XUMHUHU: XEMOPUIHS U XeMO(poOusl.

Metoasl uzydyenusi xumuu. Habmoaenue. DkcrnepuMmeHT. MojaenupoBaHue.
Mojenu MaTepralibHbIE U 3HAKOBBIE WU CUMBOJIBHBIC.

l'azer. Xunkoctu. TBEpapie BemecTBa. B3auMHBIE NEepexonbl MEXKIY
arperaTHbIMU COCTOSTHUSIMHU BEILIECTBA: BO3TOHKA (CyOnuMaiiusi) v aecyOoauMarius,
KOHJICHCAIIUSI U UCTIAPEHHE, KPUCTAILIU3ALIMS U TUIABJICHUE.

duznueckue sABIEHUS. YHCTbIE BEIIECTBA M CMECU. | OMOTEHHBIE W
reteporeHHbie cmecu. Cmecu ra3zoo0pasHbie, kujakue U TBEPABIE. CrocoOBI
pasziesieHus] CMeCce: MmeperoHka, Wiu JUCTUIUISAIMS, OTCTauBaHue, (UIbTPOBAHHUE,
KpUCTAJUIM3alusl WU  BbiapuBanue. Xpomatorpadus. Ilpumenenue d3Tux
croco0oB B JIaOOpaTOPHOU MPaKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMUYECKUE DJIEMEHTBbl. ATOMBI U MOJIEKYJbl. [IpoCThie U CIOXKHBIE
BEIIIECTBA. AJIJIOTPONUA Ha mpuMepe KUciaopoja. OCHOBHbBIC MOJOKEHUSI aTOMHO -
MOJIEKYJIApHOTO ydeHusi. MoHbl. BemiecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHS.

3Haku (CHUMBOJIBI) XUMUUYECKUX 3JieMeHTOB. MHpopmanus, KOTopyr HecyT
3HAKW XUMHYECKUX AJIEMEHTOB. DTUMOJOTHS HA3BaHUU HEKOTOPBIX XUMUYECKHUX
anemeHToB. [leproauueckas Tabnuna xumudeckux anementoB J[. . Menneneena:
KOPOTKONEPUOAHBIM M JJIMHHONEPUOAHBIM BapuaHThl. llepuogsl W rpynmbl
['maBHast u mo6oyHas moArpymsl, Wik A- u b-rpynmnel. OTHOCUTENbHAS aTOMHAs
Mmacca.

Xumuueckue ¢Gopmyasl. Huaexcsl u  kodPdunveHTsl. OTHOCUTENbHAS
MOJIEKYJIsIpHass macca. MaccoBasi J0JIsl XMMUYECKOIO 3JIEMEHTAa B COEAUHEHUU.
Nudopmanusi, KOTOpyro HECyT XUMUYECKHE (YOPMYJIBIL.

BanentHocts. CTpykTypHble (QopMynbl. XUMHUYECKHE DIEMEHTHI C
MOCTOSSHHOW W TIEPEeMEHHOW BaJCHTHOCTHIO. BBIBOA (OpMymnbl COENMHEHUS TIO
BaseHTHOCTH. OTmpeneneHrne BaJCHTHOCTH XMMHYECKOTO dJeMEHTa 1Mo (GopMylie
BemiecTBa. CoCTaBJIEHUE HA3BAaHUW COEAMHEHUMN, COCTOAIINX U3 IBYX XUMHUYECKUX
AJIEMEHTOB, 10 BaJIEHTHOCTU. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckne peakuuud. PeareHTel W HOpoAayKThl peakuuu. [lpusHaku
XUMHYECKHX PEaKUUi. YCIOBHS HMX MPOTEKaHWS M MpeKpameHus. Peakunu
rOpeHus. JK30TEPMUUYECKHUE U IHAOTEPMHUUECKUE PEAKIIUU.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHUUEeCKUe ypaBHeHUsA. CocTaBlieHHE
XUMUYECKUX ypaBHeHUH. NH(]opMalinsi, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudpukanusa XxuMu4ecKuX peakiui Mo COCTaBYy M YHUCIY PEareHToB U
MNPOAYKTOB. TUIBI XMMHYECKUX peakuud. Peaknum coennHEHUs, pa3IOkKEHHS,
3amenieHusa u ooMena. Katanuzatopsl u kaTaius.
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JleMoHCcTpauuu

Komnexuus Marepranos v U3 U3 HUX.

Mopenu, ucnoiib3yeMble Ha ypokax pU3nKu, OMOJIOTUU U Teorpadum.
OO0BbEMHBIE U IAPOCTEPIKHEBBIE MOIENIM HEKOTOPBIX XUMUYECKUX BELIECTB.
Mojenu KpUCTaININYEeCKUX PEIIETOK.

ColGupanue npubopa s MOJydeHUs ra3a u MpoBepKa ero Ha
TEPMETUYHOCTb.

Bosronka cyxoro npaa, ioja win HadTalvHa.

ArperatHble COCTOSIHUSI BOJIBI.

Paznenenue qByx HECMEMIMBAIOLIMXCS KUIKOCTEN C TOMOILBIO
JEJINTEIIBHON BOPOHKHU.

JucTtuinstop u ero padora.

YcranoBka 115 GuiIbTpoBaHus U €€ padora.

YcraHoBka 71 BeIapuBaHus U €€ padoTa.

Komnekiust 6bITOBBIX TPUOOPOB 111 PUIBTPOBAHUS BO3YyXa.
Pa3znenenue kpacsinero BemiecTsa (piomactepa ¢ moMoIbio OyMaxHOMU
xpoMartorpaduu.

Mopenu amioTpONHBIX MOAU(DUKALINKA YTIIepoia U CEpPH.

[Tonyuenue o30Ha.

[ToptpeThl W. 4. bepuenmnyca u /. U. Menpneneesa.
KopoTkoneproiHbiil ¥ JNIMHHONIEPUOAHBIA BapuaHThI [lepuoanyeckon
cuctemsbl /1. 1. Menneneena

KoHctpyrnpoBanue mapocTepKHEBBIX MOAEICH MOJICKYII.

Anmnapat Kurnma.

Pa3znoxxenne 6mxpomara aMMOHHS.

['opeHune cepbl 1 MArHUEBOM JIEHTBHI.

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

OnbIThL, WITIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacChl BEIIECTB.
I'openue ocdopa, pacTBOpeHHE MPOIyKTa TOPEHUS B BOJIE U UCCIIEJOBAHNE
IIOJIYYEHHOTO pacTBOpa JIAKMYCOM .

B3anmopelnicTBre COMAHON KUCIOTBI C IIMHKOM.

[Tonyuenue runpoxcuna menu(Il) u ero paznoxxenue npu

HarpeBaHUU.

JlabopaTopHbie ONBITHI

e (3HAKOMJIEHUE C KOJUJIEKIIHEH 1abopaTOPHOM MOCYABI.

e [IpoBepka mpubopa s MOTyUEHHUs Ta30B HA FTEPMETUYHOCTb.

e (O3HaKOMJIEHHE C MUHEpPAJIaMH, 00Pa3YIOIIUMU TPAHUT.

16



o [[puroTtoBneHWE TETEPOr€HHOW CMECH IMOPOIIKOB CEpbl M JKele3a MU MX
paszesieHue.
e BsanmoneicTBue pacTBOPOB XJIOPHAOB M MOJMIOB Kajusg ¢ PaCTBOPOM HUTpATA
cepebpa.
o [lonyuyenue ruapokcuaa meau(ll) u ero B3aumoeicTBUE C CEPHON KUCIOTOM.
e Bsanmonencrsue pacTBopa COAbl C KUCIOTOM.
e [IpoBepka 3aKOHa COXpPAHEHUS MAaCChl BEIIECTB HAa MPUMEPE B3aAUMOICHUCTBUA
LIEJIOYHA U KUCIIOTHI.
e [IpoBepka 3aKOHA COXpPAHEHHUS MACChI BEIIECTB HAa MPUMEPE B3aUMOJICUCTBUS
ménoun u conu xenesa (I11).
e PasnoxeHue nepokcuaa BoJAOPOIa ¢ MOMOIIbI0 okcuaa mapranma (IV).
e 3aMeEIlCHHUE KEJIE30M MEAU B MEAHOM KYIOPOCE.
[IpakTrueckue paboThI
1. 3HaKOMCTBO ¢ JiabopaTopHbIM oOOopyaoBaHueM. I[Ipuemsbl oOpaieHust C
1a60paTOPHBIM 000PYAOBAHUEM
2. AHanu3 MOYBbI

Baxwuelinme npeacraBuTeNn HEOPraHMYECKux BeilecTB. KonnmuecTBeHHbIE

OTHOLIICHUS B XuMuM — 17 yacoB

Cocras Boznyxa. [lonsitue 00 00bEMHOM 10716 KOMITIOHEHTA MPUPOTHOM
ra3oBoil cmecu — Bo3ayxa. Pacuér o0béMa KOMIIOHEHTA ra30BOM CMECH 10
ero 00bEMHOM J10JIe U HA00OPOT.

Kucnopoz. O3omn. [lonyuenue kucnopona. Cobupanue u pacrno3HaBaHUE
KUCIIOpoAa. XMMUYECKHE CBOMCTBA KUCIOPOa: B3aUMOJICHCTBUE C METAJJIAMHU,
HEMETAJIJIaMU U CII0KHBIMM BellecTBaMu. [Ipumenenue kucinoponaa. Kpyrosopor
KHCIJIOPOJIa B IPUPOJE.

Oxcunpl. O6pazoBaHue Ha3BaHUN OKCUAOB MO WX Gopmynam. CocTaBiieHHe
dbopMyI OKCHIOB TI0 MX Ha3BaHUAM. [IpeacTaBuTeNn OKCUIOB: BOAA U
YTJIEKUCTIBIN a3, HerameéHas U3BecTb.

Bopopon B npupoae. Puzndeckue 1 XMuMUYECKUE CBOMCTBA BOAOPOIA, €T0
MOJy4EHUE U IPUMEHEHUE.

Kucnotsl, ux coctaB u knaccuduxanus. Maaukaropsr. Tabmuia
pactBopuMocTu. CoJisiHasi U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHud. PacTBopumocTs coseil B Boze. [IpencraBurenu
COJICH: XJIOPH]T HATpHs, KapOoHaT HaTpus, GocdaT KabIHs.

[TocrosHnas ABoraapo. KomnuectBo Bemectsa. Monb. MonsipHas macca.
Kpartnble enuHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MAJUTUMOJISIPHAS. U KMJIOMOJISIPHASI MAacChl BEIIECTBA.

Pacuétbl ¢ uCnonb30BaHUEM MOHATHI «KOJIUYECTBO BEUIECTBA», «MOJISIPHAS
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Maccay, «IoCTOsTHHast ABOTaJIpoy.

3akoH ABoraapo. MoJisipHbIil 00bEM ra3000pa3HBIX BELIECTB.
OTHOCHUTENBHAS TNIOTHOCTH OJHOTO Tra3a 1Mo Jpyromy.

Kparnable enuHuilbl W3MEpPEHUS — MUWUIUMOJSIPDHBIA U KUJIOMOJISPHBIN
00beMBbI Ta3000pa3HbBIX BEIIECTB.

Pacuéthl ¢ ucnonp30BaHUEM MOHATHN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIA 00BEM Ta30BY, «IIOCTOSIHHAS ABOTAIPOY.

Pacuéthl ¢ ucnonp30BaHUEM MOHATHN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJIIPHBIA 00BbEM Ta30B», «UUCIO0 ABOTaApO».

I'uapocdepa. Kpyrosopor Boasl B mpupoje. Puznueckue U XUMUYECKHUE
CBOMCTBa BOJIbI: B3aUMOJICUCTBUE C OKCHIAMHU.

OcHoBanusi, UX coctaB. PacTBopuMOCTh OCHOBaHUU B Boje. M3meHeHue
OKpacKH MHJAUKATOPOB B LIEJIOUHOU cpene. [IpeactaBurenu menodeit: TMAPOKCHIbI
HATPUSl, KIS ¥ KaJIbIIUS.

PactBopurenr u pacTtBopéHHOEe BemecTBO. PactBopbel. PacTBOpenme.
I'mapatel. MaccoBas 107 pacTBOPEHHOTO BeIlIecTBA. Pacd€Thl, CBS3aHHBIE C
UCIIOJIb30BAHUEM TTOHSATHSI «MACCOBas JIOJS PACTBOPEHHOTO BEIIIECTBAY.

JlemoHcTpanuu

* OmnpeneneHne CoepKaHus KUCIOPOia B BO3IYXE.
* TlonydeHue KUCIOPOA Pa3IOKEHUEM IIEPMAHTaHATa KaJIUs M IEPOKCUA

BOJOPOAA.

» CoOupaHue METOJIOM BBITECHEHMSI BO3yXa U BOJBI.

« Pacno3HaBaHue Kuciaopoza.

» Topenue maruus, xxemnesa, yris, cepsl U pocdopa B Kuciaopoze.
o Komieknus okcuaos.

» [lomyuyenue, coOupanue u pacro3HaBaHHe BOJIOPOIA.

» ['openue BogoOpoAa.

« BsaumopueiictBue Bogoposaa ¢ okcugom meau(ll).

» Komneknus MUHEpAIbHBIX KUCIIOT.

» [IpaBumno paz0aBieHus cepoil KUCIOTHI.

« Komnekuus comnen.

» Tabnuira pacTBOPUMOCTH OCHOBAHM, KUCIIOT U COJICH B BOJIE.

* HexoTopble MeTallIbl, HEMETAJUIbl U COEIMHEHUS! KOJTUYECTBOM BelllecTBa B 1

MOJIb.

* Mogenb MOITSIpHOTO 00bEMa ra3000pa3HBIX BEIICCTB.

JIaGopaTopHbI€ OIBITHI
e JloMmyTHEeHHE U3BECTKOBOM BOJIBI MIPU MPOMYCKAHUM YIJIEKUCIOTO rasa.

e [losyuenue BOgOpOAa B3aUMOICMCTBUEM LIMHKA U COJSTHOW KUCIIOTHI.
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e Pacno3HaBaHHE KHCJIOT HHAUKATOPAMH.
e lI3MeHeHnE OKPACKH UHAUKATOPOB B IIECIOYHOU CpPEIE.
o O3HakoMJIEHHE C MpenaparamMu JIOMAlllHEW WM IIKOJIBHOM anTeykKhn —
pacTBOpaMu IIEPOKCHAA BOIOPOAA, CIMPTOBOM HACTOMKM HMOJA W HAIIATBIPHOIO
CIIUpTA.
[IpakTnueckue padboThI
3. Tlonmyyenue, cobupanue U pacrno3HaBaHUE KUCIOPOa.
4. TlonyuyeHue, coOMpaHue U pacno3HaBaHUE BOAOPO/A.
5. IlpurorosieHue paCTBOPOB COJIEU C UX 3aJaHHOM MACCOBOM JIOJIEH.
OcHOBHBIE KJIACCHI HEOPraHUYECKUX coenHennii- 10uacos
O6o061ieHune cBeleHnit 00 OKCUIax, UX Kiaccuukaimm,
Ha3BaHUAX U cBoWcTBax. CrocoObl MOTyUYeHUSI OKCHJIOB.

OcHoBanus, Ux Kiaccudukaius, Ha3BaHUs U CBOICTBA. B3zaumoaeiicTBue ¢
KHCJIOTaMHU, KHUCJIOTHBIMH OKCHJAMU U COJIIMU. Pa3zinokeHue HepacTBOPUMBIX
ocHoBaHUM. CIOCOOBI OJIYYEHUsI OCHOBAHUIA.

Kucnotsl, ux knaccudukanus u HazBanus. OOIue XMMUYECKHE CBOMCTBA
KHUCIIOT. B3amMmopeicTBHE KHUCIOT C METaulaMu. OJNEKTPOXUMHUYECKHN Pl
HaIpSKEHU MeTaIUIOB. B3anMoielicTBUE KUCIIOT ¢ OKCHIAMU METaJUIOB.
B3anmopgelicTBue KUCIOT C€ OCHOBAHMSIMM — PEaKUs HEeUTpalu3aluu.
B3anmopelicTBue KHCIIOT € COJISIMU. [Tomydyenne 0eCKUCIOPOIHBIX
U KHCIIOPOJICOAEPKAIINX KUCIIOT.

Conu, ux knaccudukanus 1 cBoiicTBa. Bzaumopeiictsue coneit ¢
MeTajlaMi, 0COOCHHOCTH 3TUX peakiuil. BzanMoelicTBie COJIeH ¢ COSIMM.

I'eneTnyeckue psabl MeTallIa U HEMeTaJIa. [ eHeTnyeckasi CBA3b MEXKY
KJIACCAMHU HEOPTaHUYECKUX BEIIECTB.

JlaGopaTopHBIE OIBITHI

e BsanmopelicTBue OKCHIa KajablUs ¢ BOJOU.

e [loMyTHEHUE U3BECTKOBOM BOJIBI.

e Peaknus HeUTpaIU3aUH.

o [lonyuenue rugpokcuna meau (1) u ero B3aumozencTBre C KUCIOTOM.
e Paznoxenue ruapokcuna menu (1) npu narpesanumu.
e BsanmopelncTBue KUCIOT ¢ METAJUIAMU.

e B3sanmopelicTBue KUCIOT € COJISIMMU.

e (O3HakoOMJIEHHE C KOJIJIEKIIUEH COJIEH.

e BzaumopeiictBue cynbdara meau(Il) c xemesom.

e B3sanmopelcTBue cosei ¢ COJISIMH.

e ['eHernueckas CBsI3b HA MPUMEPE COCAUHEHUN MEH.
[IpakTrueckue paboThI
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6. PemeHne SKCIEpUMEHTANIBHBIX 33]1a4.

Ilepnonnueckuii 3akoH u llepuoanueckas cucreMa XMMUYECKUX 2JIEMEHTOB
1. 1. MenneneeBa u CTpOEHHE aTOMa- § 4aCOB

EcrecTBeHHBIE CEMENCTBA XMMUUECKHUX AJIEMEHTOB: ETOYHBIE "

IIeJIOYHO3EMEIIbHbIE METaJUIbl, TaJoreHbl, HUHEPTHbIE (0JaropoHbIe) rasbl.

AmportepHOCTb. AM(OTEPHBIE OKCHUJIBI U TUIPOKCUABL. KOMITJIEKCHBIE COMH.

Otkpertue /1. 1. MenneneeBsiM [leproauyeckoro 3akoHa U CO3JaHUE UM
[Tepuoanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

ATOMBI Kak (opMa CYIIECTBOBAHUSA XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE
CBEJICHHSI O CTPOCHHMHM aTOMOB. JlOKa3aTenbCTBAa CIIOKHOCTU CTPOECHHUS aTOMOB.
Omnsitel Pezepdopaa. [Inanerapuast Mojieab CTpOEHUS aToMa.

CocTtaB aTOMHBIX Si€p: NPOTOHBI, HEUTPOHBL. OTHOCHUTEIbHAS ATOMHAaA
Macca. B3auMOCBSA3b MOHATHI «IPOTOH», «HEHUTPOH», «OTHOCUTEIbHAs aTOMHAas
Maccay.

Muxkpomup. OnektpoHbl. CTpoeHHE SICKTPOHHBIX YpPOBHEH aTOMOB
xuMudeckux 3aeMeHTOB NeNe 1-20. IloHATHe O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3oTonel. Pusnyeckuid CMBICT CUMBOJIMKU [lepuoandeckonl CHUCTEMBI.
Cospemennasi (opmynupoBka Ilepuoanueckoro 3akoHa. M3meHeHHs CBOWCTB
AJIEMEHTOB B TMepuoAax M Tpynmnax, Kak (YHKUIHUS CTPOEHHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepucTuKa DJJIEMEHTa-MeTaula M JJEeMEHTa-HeMeTajaa 10 HX
nojnoxeHuto B Ilepuoamueckor cucreme xuMmudyeckux snemeHtoB [l U
Mennemneena.

JlemoHcTpanuu
» Pasnuunabie GopMBbI TAOIHI] TIEPUOAUIECKON CHCTEMBI.
* MogenupoBanue nocrpoenus Ilepuoanueckon cucremsl /1. . Menaeneena.
* Mogaenn aTOMOB XUMHUYECKUX 3JIEMEHTOB.
*  Mopenu aTOMOB 3JIeMEHTOB 1—3-T0 Iepruo 0B
JlaGopaTopHble ONbITHI.
e Jlonyyenue aMpOTepHOro rUIPOKCHUIA U HUCCIIEIOBAHUE €r0 CBOMCTB.

Xumunueckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC peakiuu- 13 yacos

HNonnas xumudeckas cBsizb. MOHBI, 00pa3oBaHHBIE aTOMaMU METALIOB U
HeMeTaioB. Cxembl 00Opa3oBaHUSI MOHHOW CBSI3M I OMHAPHBIX COEAUHEHUM.
NonHble kpucTamIMyeckue peméTku U (PU3HUYECKUE CBOWCTBA BEIIECTB C ATUM
tunoM pemérok. [Touarue o popMynbHON eMHNUIIE BEIIECTBRA.
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KoBanenTHass xumMmudeckas CBs3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (HOPMYIIBIL.
KoBanenTtHass HenosisipHasi cBsizb. Cxembl 00pa30BaHUS KOBAJICHTHOW CBSI3U JIJIS
OMHApHBIX cCOeNUHEHUN. MOJEKYIsIpHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH,
1 CBOWMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DIIEKTPOOTPULATENBHOCTh. Psiy anexkrpoorpunartensHocTu. KoBaeHTHas
noJisipHasi Xumudeckas CBsizb. Jlumonb. CxeMbl 00pa3oBaHHs KOBaJEHTHOU
MOJIAPHOM CBSI3M Il OMHApHBIX coeAuHEHUH. MonekyaspHble W aTOMHbIE
KPUCTAJUIMYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertamueckass XMMHUYECKasl CBSI3b M METAUIMYECKas KpUCTalIMyecKas
pemérka. CBOHCTBa BEIIECTB € ATUM TUNOM pemerok. Enunas mnpupopaa
XUMHUYECKUX CBS3EH.

Crenenbp oxucieHus. CpaBHEHUE CTENEHU OKHUCICHHS W BAJICHTHOCTH.
[IpaBuna pacuéra creneHeit okucieHus no GopmyiaaM XUMHUECKUX COCITMHEHUN.

OKuCIUTENbHO-BOCCTAHOBUTEINIBHBIE  peakuuu. OrnpeneneHue CTeneHen
OKHCJICHUS JIJIsi DJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX KiIaccoB. Peakiuu
MOHHOTO OOMEHA M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENh U
BOCCTAaHOBUTEIIb, OKHUCJIEHHME M BoccTaHOBIeHUE. (CocTaBiieHHE YpaBHEHHU
OKHUCJIMUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJIOM JIEKTPOHHOTO OaiaHca.

JdeMoHcTpanmuun

* Buneo ¢parmenTs u cnaitabl «oHHas XUMUYECKas CBSI3b ».
» KoJsekuys BemecTs ¢ HOHHOU XUMUUYECKOU CBS3BIO.
* Mogenu HOHHBIX KPUCTAIINYECKUX PELIETOK.
* Buneodparmentsl u ciaiiasl «KoBaneHTHASXUMHYECKAS CBS3hY.
« Koseknus BemecTs MOJEKYJSIPHOTO U ATOMHOI'O CTPOCHHUSL.
* Mogenu MOJIEKYJISIPHBIX U @aTOMHBIX KPUCTAUIMYECKUX PELIETOK.
* BuneodparmeHTsl u cnaiasl «MeTtammudeckas XMMUIeCKas CBSI3bY.
o Komneknusg «MeTanibl U CIUIABBIY.
» BsaumopeiicTBue IMHKA ¢ CEPOH, COISTHON KuciaoTou, ximopuaom meau (11).
* T'openue maraus.
* BzanmopencTBue XJIOPHOU U CEPOBOAOPOTHON BOIBI.
JlaGopaTopHBIE OTBITHI
e U3roroBneHune MOAENM, WIUTIOCTPUPYIOLIEH CBOMCTBA METAIUNIMYECKON CBA3U

Xumuda 9 kiacc
[ToBTOpeHue u 06001IeHNE CBEACHUM MO Kypcey 8 Kiacca. XUMMUUECKUE
peaKuuu — 5 4yacoB
bunapusie coenuaenusi. OKCUIBI COIE00pa3yIoNIue U HeCoIeo0pa3yolne.
I'mapokcuasl: ocHOBaHMS, aM(oTepHbIe, KHCIOTH. CpeaHue, KUCIble, OCHOBHBIS
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COJIN.

O600u1eHne cBeeHUI 0 XUMUYeCcKuX peakiusax. Kinaccudukanus

XUMHYCCKUX peaKHI/Iﬁ I10 Pa3JIMYHBIM OCHOBAHUAM: COCTABY U YUCITY

pearupyroumx U 00pa3yromuxcsl BEECTB, TEIIOBOMY 3P (EKTY, HallpaBJICHHUIO,
M3MEHEHUIO CTENIEHEH OKUCIIEHHS 3JIEMEHTOB, 00pa3yIolIUX pearupyromue
BELIECTBA, (ha3e, UCIOIb30BAHUIO KaTaIU3aTOpa.

[TonsTHE O CKOPOCTH XUMHUYECKON peakuuu. PaKTOpPshI, BIUSIOIIME HA

CKOPOCTh XMMUYECKHUX PEAKIUI: IPUPOJIA PEATUPYIOLIUX BEUIECTB, UX

KOHOCHTpAOUs, TCMIICPpATypPad, IIOIMAaAb COMMPUKOCHOBCHUS, HAJTNYNC

KaTaJin3aTopa. Karanms.

JleMoHCTpanuu

O3HaKoMIJIeHHE € KOJUIEKIIUSIMUA METaJIOB U HEMETAJIOB.

O3HaKOMIJIEHHE C KOJUIEKIIUSIMUA OKCHUJIOB, KUCIIOT U COJICH.

3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIIMU OT MPUPOJIBI PEAruPYIOITUX
BEIIECTB.

3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIIuu OT KOHIIEHTPAIlUU
pearupyronmx BemecTB.

3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaklUy OT IO
CONPUKOCHOBEHHUS PEAarupyrolrX BEMIECTB («KUITSIIIHUMI CII0i).
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU Peakluy OT TEMIEePaTyphbl
pearupyronmx BemecTB.

JIaGopaTopHBbI€ OTBITHI

B3aumonericTtBrue aMmmMuaka u XJ0pOBOAOPOA.

Peakuus HenTpanuzanuu.

Ha6monenne teroBoro 3¢ dexra peakiiuu HeUTpaau3aluu.
B3aumoperictBue cepHoit kKucaoThl ¢ okcuaoM meau (II).

PaznoxeHnune nepokcuia BOJ0OpOaa ¢ MOMOIIBIO KaTana3bl KapTodens
3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIU OT MPUPOIbI
pearupymromnmx BeMIeCTB Ha MPUMEPE B3aUMOIEUCTBUSL pACTBOPOB
THOCYJIb(haTa HATPHS U XJIopuaa Oapus, THOCYIb(}aTa HATPUS U COJISTHON
KHUCIIOTBI.

3aBUCUMOCTbh CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOAbl METAILIIOB
IIPY UX B3aUMOJICMCTBUU C COJITHOM KHCIIOTOM.

3aBUCUMOCTb CKOPOCTH XMUMHUYECKON Peaklu OT MPUPOIbl KUCIOT MPHU
B3aMMOJICICTBUH UX C KEIIE30M.

3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMu OT TeMIEPaTyphI.
3aBUCHUMOCTb CKOPOCTH XUMHYECKON PEAKIIUU OT KOHIIEHTPAIUU.

3aBUCHUMOCTH CKOpPOCTH XUMHYECKOU peakunu oT MJIOLIAAHN
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CONIPUKOCHOBEHUS PEArNPYIOIINX BEILECTB.

e 3aBHCHUMOCTb CKOPOCTH XMMHYECKOUN pEaKIMU OT KaTaau3aTopa.
XHUMUYECKUE PEAKLINHU B pACTBOPAX JIEKTPOIUTOB- 9 HacOB

[lonsiTue 00 ANEKTPOIUTHYECKOW  TUCCOLMALMHU. JNEKTPOJIUTHl U
HEDJICKTPOJIUThI. MeXaHu3M  JUCCOLUMALMU  JJIEKTPOJUTOB C  Pa3IMYHBIM
xapakTepoM CBsi3U. CTENeHb HIEKTPOIUTHYECKON auccounanuu. CHIIbHBIE U
cna0ble 3JIEKTPOJIUTHI.

OCHOBHBIE  TIOJIOKEHUS  TE€OPUU  DJIEKTPOJUTHUYECKOM  JTUCCOIMALIMH.
Knaccudukanus woHOB M uX cBoHcTBa. KHCIOTHI, OCHOBaHUSI U COJU Kak
anekTposuThl. X kiaccudukanus u Iuccouarms.

OO6mue XUMHYECKHUE CBOWCTBA KUCIOT: U3MEHEHHWE OKPACKH MHIAMKATOPOB,
B3aMMO/JICIICTBUE C METAJUIAMH, OKCUJIAMU U TUIPOKCUAAMU METAILIOB U COJIAMHU.
MonexkynsipHbie 1 HOHHBIC (TTOJTHBIC U COKPAIIEHHBIE) YPABHEHUS PEaKIIUH.
XUMUYECKUNA CMBICII COKpALIEHHBIX YPAaBHEHUM. YCIIOBUS NPOTEKAHUS pEaKUU
MEXK]y AJIEKTPOJIUTAMU JI0 KOHIIA. Pl aKTUBHOCTH METAJLIIOB.

OOmme XMMUYECKHE CBOMCTBA IICIOYCH: B3aMMOJICHCTBUE C KHCJIOTaAMHU,
OKCHJIaMH HEMETaJIOB, cojiaMHu. OOIIUe XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUI: B3aUMOJIEUCTBUE C KUCIOTaMHU, PAa3JI0KEHUE TIPH HATPEBAHUU.

OO0mue XUMHYECKHE CBOMCTBAa CpEJHUX COJIeH: B3aUMOJECUCTBUE C
KHCJIOTaMH, LIEJI0YaMH, COJIIMU M MeTallaMu. B3anmoieiicTBre KUCBIX COJEH CO
IEJI0YaMHU.

IMuaponus, kak 0OMEeHHOE B3aMMOJICHCTBUE coyleil ¢ Bojmod. ['uaponus conu
CWJIBHOTO OCHOBaHMS U CJIa00il KUCIOTHI. ['uaponu3 coiau ciaboro OCHOBaHUSA U
cwibHOM KucioThl. [Ikama pH.

CBolicTBa KHCJIOT, OCHOBAaHMM, OKCHUJOB M COJIEd B CBETE TEOpPHUHU
ANEKTPOJIUTHYECKONM  TUCCOUMALMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIUH.

JleMOHCTpanuu.
* lcnbplTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.
* 3aBHCUMOCTD 3IEKTPONPOBOJIHOCTH YKCYCHOUM KUCIOTHI OT KOHIIEHTPALINY.
* JIBM)KEHHE OKPALIEHHBIX HOHOB B AJIEKTPUYECKOM ITOJIE.
* OmnpeneneHre XxapakTepa cpelibl B paCTBOpPax COJIEH.
JlaGopaTOpHBIE OTBITHI.
e Jluccoumanus ciaaObIX NEKTPOJIUTOB HA MPUMEPE YKCYCHOM KUCIOTHI.
e lI3MeHeHne OKPACKH UHAMKATOPOB B KUCIOTHOU CpEAE.
e Peaknus HEUTpaTIU3alMU PACTBOPA MIEIOYH PA3TUYHBIMUA KUCIOTAMMU.
o Tlonyuenue ruapokcuaa meau (11).u ero B3aumoseicTBrE C pa3TMYHBIMU
KUCJIOTaMHU.
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e BsaumoseicTBre CHIBHBIX KUCIOT ¢ okcuaoM meau (11).

18-20. BzaumopeiicTBUE KUCIOT C METAJIIIaMHU.
o KayecTBeHHas peakuus Ha KapOOHAT-HOH.
e JlonydeHue CTyHS KDEMHUEBOM KUCIIOTHI.
e KayecTBeHHas peakuus Ha XJOPUJ - WU CYIb(aT-uOHBI
e lI3MeHeHHEe OKpacKU UHIMKATOPOB B IIEJIOYHOM CpeJie.
e B3anMOAEHCTBHUE LIEIOUYEHN C YITIEKUCIBIM Ta30M.
e KayecTBeHHas peakuys Ha KATHOH aMMOHHUSI.
e Tlonyuenue ruapokcuna meau (1) u ero paznoxenue.
e BzaumojeiicTBue KapOOHATOB C KUCIOTaAMHU.
o [lonyuenue rugpokcuna xenesa(lll).
e BsaumoneiicTBre xene3a ¢ pactBopom cyibdara meau (1)
[IpakTuueckue padboThI
1. Pemienue npakTUYECKUX HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«ONEeKTPOIUTHYECKAS JUCCOIIMALIHSI
Hemeramibl u ux coegnuHeHus - 2549acoB

CrpoeHue aToMOB HEMETAUIOB M MX TnoyoxeHue B llepuoanueckoit
cucreMe. P anekrpoorpunarenbHocTH. Kpuctammueckue peméTkn HEMETAIIIOB
— TPOCTBIX BewecTB. AutoTponusi U €€ mnpuuuHbl. DPU3NYECKHE CBONCTBA
HemeTaiioB. OOmIMe XMMHYECKHE CBOMCTBA HEMETAJUIOB: OKHUCIHMTENbHBIE |
BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTpoeHWEe MX aTOMOB U MOJIEKYJ. PU3HUECKHE U XUMHUYECKHUE
CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTHM W3MEHEHHsS CBONCTB TaJlOTEHOB B
3aBUCUMOCTH OT HUX TmoJioxkeHus B llepumommueckon cucreme. Haxoxnenue
rajioreHoB B MPUPOJE U UX MOJyYCHUE. 3HAUEHUE U IPUMEHEHHUE TAJIOTE€HOB.

l'anoreHoBogopoAbl U COOTBETCTBYIOIIME UM KHCIOTHI: IJIaBUKOBas,
CoJIsiHass, OpOMOBOAOPOJHAsA, HoxoBoAoponHasd. ['amorenunabl. KauecTBeHHbIE
peakiuu Ha TaJoreHUuJ-UuoHbl. IIpuMeHeHue COoeAMHEHUN TalloreHOB M UX
Ouonoruyeckas poJib.

O6mas xapakrepuctuka snemeHToB VIA-rpymmel. Cepa B mpupoae u eé
MOJIy4eHHE. AJUIOTPOIHBIE MOIU(MUKAIIMU Cepbl U WX CBONCTBA. XUMHUYECKUE
CBOWCTBA CEPBI U €€ MTPUMEHEHHUE.

CepoBoaOpO: CTPOCHUE MOJIEKYJIbI, (PU3UYSCKHE U XUMHUYSCKUE CBOMCTRBA,
nonyuyeHue u 3HaueHue. CepoBopopoaHas kuciora. Cynbuasl U UX 3HAUYCHUE.
JlroMuHOPOPHI.

Oxkcun cepol (1V), cepuucras kucnota, cynbbuthl. KauecTBeHHaAs peakiys
Ha CyJIb(UT-UOH.

Okcug  cepol (VI), cepnas kucnota, cyiabdarel. Kpucrammoruapatsl.
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KauecTBeHHas peakuus Ha Cynb(paT-uOH.

CepHast Kuca0Ta - CUIbHBIA 351eKTpoiuT. CBoiicTBa pa30aBIe€HHON CepHOM
KHUCJIOThI, KaK TUIIMYHON KHUCJIOTHI: B3aUMOJIEUCTBUE C METAJJIAMHU, OCHOBHBIMU U
aM(OTEepHBIMU OKCHJIaMH, OCHOBAaHUSIMH U aM(OTEPHBIMH TUIPOKCUIAMH,
cossimu. KauecTBeHHas peakius Ha Cyab(aT-HoH.

O6mas xapakrepuctuka 3yeMeHToB VA-Tpynnbl. A30T, CTpOCHUE aToMa U
MoeKyibl. PU3NYECKHE U XUMHUYECKHME CBOMCTBA M NMPUMEHEHHE a30Ta. A30T B
MPUPOAE U ero OMOIOruYecKast pojb.

AMMMaK, CTPOCHHUE MOJICKYJIbl U (PU3MYECKHE CBOMCTBA. AMMHa4Has BOJA,
HAIIATBIPHBIA CIUPT, THAPAT aMMHuaka. J[OHOpPHO -akKIENTOPHBIM MEXaHU3M
oOpa3oBaHus KaTHOHAa aMMOHMs. BoccraHoButenbHble cBoWicTBa aMmuaka. Coinu
aMMOHUSI ¥ X MpuMeHeHue. KauecTBeHHast peakiiis Ha KaTUOH aMMOHHUS.

Oxcunpl a3oTa: HecoseoOpa3ylouMe U KUCIOTHBIE. A30THCTas KHCIOTa U
HUTPUTHI. A30THasI KUCJIOTA, €€ MOJIy4YeHUe U cBoicTBa. HuTparsl.

docdop, crpoerue aroma u amnorpornus. Dochunbl. Dochun. Oxcujg
docdhopa(V) u oprodhochopnas kucmora. Docdarel. DochopHbie yaoOpeHuUs.
HacexTuimael.

OO6mas xapakrepucTuka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHUS
aTOMOB, TPOCTBIX BEIIECTB W COEAUMHEHUN B 3aBUCHUMOCTH OT IIOJOKECHUS
aneMmeHTOB B Ilepuoguyeckoit cucreme. Yriepol. AJIOTPONHbIE MOAU(PUKALINN:
anma3z, rpadut. AMOp(dHBIN YIJIepoa U €ro copra: caxa, aKTHBUPOBAHHBIA yTOJIb.
Ancopbrusi. XuMuueckre cBoicTBa yriepoaa. Kokcoxumuueckoe Mpou3BOACTBO
u ero npoxaykius. Kapoumsl.

Oxcupn yraepona(ll): ctpoeHue MoeKysbl, TMOJIYYEHHE U €ro CBOMCTBA.
Oxcun yrnepona(lV): ctpoenre MoJIeKyJbl, MOJYYEHUE U €r0 CBOMCTBA. YTOJIbHAS
kucnora. Conu yroibHOU KUCIOTHI: KapOOHATHI U TUAPOKApOOHATHI. TexHU4YecKas
Y TMUIIEBAs COMA.

Heoprannueckne u opraHMm4ecKue BEIIECTBA. Y TJIEBOAOPOAbl. XUMHUECKOE
CTPOCHHE OPraHUYECKHUX BEIIECTB, KAK MOPSAOK COCAMHEHUS aTOMOB B MOJIEKYJIE
10 BaJIEHTHOCTH.

MeraH, 3TaH, Kak MpeAesbHbIE YIIEBOAOPOAbl. JTUJIEH M alETHIICH, KaK
HemnpeaenabHble  (HEHACHIIIEHHBIE) yrieBoaoponabl. ['opeHue yrieBogopoioB.
KauecTBeHHbIE peakiiu Ha HENPEAEIbHbIE COEAUHEHNUS.

OTUJIOBBIA CIUPT, €r0 TOJydYeHWEe, NPUMEHEHHEe H (PU3NOIOTHIECKOe
nerctBue. Tpé€xatoMHBIM cnupT raunepud. KadecTBeHHas peakuuwss Ha
MHOT'OATOMHbBIE€ CIIUPTHI. YKCYCHas - MPEeACTaBUTEIb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiicTBa. KpemHuii B mpupoje.
Cwnnmasl 1 cunad. Oxcup kpeMmuusi(1Y). Kpemuuesast kucinoTa u €€ couu.
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IIpousBopctBo  crexna W ueMmeHra.  [Iponykmusa — cuiMKaTHOM
MPOMBIIIJIEHHOCTU:  ONTUYECKOE BOJIOKHO, KepaMuka, dhapdop, dasHc.
OnrTryeckoe BOJIOKHO.

Hemeramner B npupone. ®pakimoHHas NEPETOHKA JKUIKOTO BO3JAyXa Kak
crnoco0 MoMy4eHusl KUCIopoja, a3ora, aproHa. llomyuenue ¢ocdopa, kpemuus,
XJIopa, Hoaa. DNEKTPOJIU3 PACTBOPOB.

[Tomy4deHue cepHOM KUCIOTHI: CBIPbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMA,
METO/I KUIISIIIETO CJI0s, MPUHIUIBI TEIMI000MEHa, TPOTUBOTOKA U IIUPKYJISLUH.
Oneym. IIpon3BoacTBO aMMHaKka: CbIpbE, XUMHU3M, TEXHOJIOIMYECKAsl CXeMa.

JdemoHcTpanumn

e Koutekuuss HEMETAIOB.

L4 MOI[GJII/I KPpUCTAJNIMYCCKUX peHIéTOK HECMCTAJIJIOB: aTOMHBIC U
MOJICKYJIAPHBIC.

e (30HATOp U MPUHITUIIEI €TO PAOOTHI.
e [‘openue HeMeTaIOB - MPOCTHIX BEILIECTB: cephl, (pochopa, 1peBecHOTrO

YIS,
e OO0pa3ipl rajJoreHoB - MPOCTHIX BELIECTB.

e BzanmoseiicTBrE raJoreHoB ¢ METaJNIaMH.

¢ BriTecHenue xjiopa OpoMOM W H0]1a U3 PACTBOPOB UX COJIEH

e Koteknus NpupoaHbIX COEAUHEHUN XJI10pa.

e BzaumoneiicTBUE cepbl C METaIaMHU.

e ['opeHue cepsl B KUCIOPOJIE

o Komnekius cynbQUAHBIX PY.

o KauecTtBeHHas peakius Ha Cyab(OUI-UOH

e (OOecuBeuynBaHNE OKPAIICHHBIX TKAHEU U I[BETOB CEPHUCTHIM T'a30M.

e B3auMojieiicTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI C MEJIBIO.

e OOyriamBaHHEe OpPTaHUYECKUX BEIIECTB KOHIIEHTPHUPOBAHHON CEPHOU
KHCJIOTOM.

e Jluarpamma «CocTaB BO31yXa».

e Buneodparmentsl u cnaiinsl «IItuusn 6a3zapei».

e Tlonyuenue, coOupaHue 1 pacno3HaBaHUE aMMHAaKa.

e PaznoxxeHue OMxpoMara aMMOHUSI.

e B3anMoeicTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO.

e ['OpeHHe 4YepHOro rnopoxa

e Pa3noxeHue HUTpaTa Kajaus U TOPEHUE APEBECHOTO YrOJIbKa B HEM

e (OOpa3upl NpUPOAHBIX coequHEHUM Pocdopa.

e Topenue dpochopa Ha BO3AYyXE U B KUCIOPOJE.
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e Tlonyuenue 6enoro ¢ochopa u UCIBITAHUE €TO CBONCTB
e Komnekuus «O0pa3ipl NPUPOIHBIX COETUHEHUH YIiIepo1a»
e Tloprper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAHHBIM YIJIEM

pPacTBOPEHHBIX BEILIECTB UJIN ra30B.

e YCTpOMCTBO MPOTUBOra3a.
e Moenu MOJEKYI METaHa, dTaHa, TUJIEHA U AllETUJICHA.
e BsaumopaeiicTBue 3THiIeHa ¢ OPOMHOI BOJIOM U pacTBOPOM IepMaHraHaTa

Kaaus.

e OOuMe XMMHUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTBHI.
e KayecTBeHHas peaklysi HA MHOIOATOMHBIE CIIUPTHI.

o Komneknus «O0pa3iibl IPUPOIHBIX COCTUHEHUN KPEMHHUS.

e Koteknus crekna, KepaMUKHU, HIEMEHTA U U3JEIUN U3 HUX.

e Koteknus NpoAyKUMHA CUJINKATHON MTPOMBIIIIEHHOCTH.

e Buneodparmentsl u cnaitnbl «IIpon3BoaCcTBO CTEKIa U IEMEHTaY.

L4 KOJIJ'IGKIII/IH ((HpI/IpOJIHI)IG COCAMHCHUA HEMCTAJJIIOB.

e Bupneodparments! u ciaiiasl «[lomyuenue Bogopoaa, Kuciaopoaa u

TaJIOTCHOB JJICKTPOJIUTUYCCKHUM CITOCOOOMY.

e Mojenu anmaparoB [yl IPOU3BOJACTBA CEPHOU KHUCIIOTHI.

e Mogenb KUISLIETO CIIOS.

e Mojenp KOJIOHHBI CUHTE3a aMMHAKA.

e BuaeodparmenTsl u cnaiiasl «[[pou3BoICTBO CEPHOU KUCTOTHIY.
e Bupaeodparmentsl u ciaiasl «IIpor3BocTBO aMMuaKay.

o Komneknus «CoIpb€ 1151 MONTYUYEHUS CEPHOU KUCTOTBD».

JlaGopaTopHBIE OTBITHI

PacnioznaBanue rajgoreHu1-noOHOB.

KauecTBeHnHbIe peakiuu Ha Cyab(aT-noHBI.

KauecTBeHHas peakuus Ha KATHOH aMMOHMUSL.

XUMHYECKUE CBOMCTBA a30THOM KHUCJIOTHI, KaK 3JIEKTPOJIUTA.
KadectBennbie peakiuu Ha Gocar-uoH.

[Tony4yenne u CBOMCTBA YrOJIbHOM KUCIOTHI.

KauectBennas peakmusi Ha KapOOHAT-HOH.

[IponyckaHue yriaeKucaoro ra3a yepes pacTBOp CHUJIMKATa

HATpHsl.

IIpakTu4eckue padoThl
2. I3yueHne CBOMCTB COJNISTHOM KUCIIOTHI.

Buneodparments! u crnaiiipl «@pakinoHHas MEPErOHKA KUJIKOTO BO3IyXa»

27



3. 3yueHne CBOMCTB CEPHOM KUCIIOTHI.
4. [lonydyeHne aMMHAKa U U3yYEHHUE €TO CBOKCTB.
5. [lony4yeHne yriuekucioro ra3a u U3y4eHue ero CBOMCTB.
Mertajuibl M UX coeAuHeHusi- 17 yacoB

[Tomoxxenne MetamnoB B llepuoandeckor cucteMe XUMHUYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpOEHME UX aTOMOB U KPUCTAJI0B. MeTayuimyeckas CBsA3b U
METAJUIMYECKAsT KpUCTaIndecKkas pemeérka. dusznueckue CBOMCTBA METAJUIOB:
ANEKTPO- M TEIUIONPOBOJHOCTh, OTpa)Kawllas CHOCOOHOCTb, IIACTHYHOCTb.
CmuiaBbl YEpPHBIE U IIBETHBIE.
Merannel Kak BOCCTAHOBUTENH. OJJEKTPOXUMUYECKMN PpsJ  HANPSHKEHUM.
B3anmopaelicTBue METAINIOB C HEMETAJIAMHM, OKCHUJAMH, KHUCIOTaMHU, COJISIMH.
AJTOMUHOTEPMUSL.
CrpoeHue aTroMOB M MPOCTBIX BELIECTB IIEJIOYHBIX METAIJIOB. 3aBUCHUMOCTh
(Gu3MUECKUX U XUMHUYECKUX CBOMCTB IIEJIOYHBIX METAJJIOB OT 3aps/lOB SAEp HX
aToMoB. OKCUABI U TUAPOKCHU/BI LIEJTOYHBIX METAUIOB, UX MOJYy4YEHHUE, CBOMCTBA,
npUMEHEHHe. BaxkHelne cOonM IIEJOYHBIX METAJJIOB, X 3HAYEHHUE B JKUBOU H
HEXUBOW MPUPOJIE U B )KU3HU YEJIOBEKA.
CrpoeHue aTroMOB M MPOCTHIX BEIMIECTB IIEJIOYHO3EMEIBHBIX METAJIOB.
3aBUCUMOCTD (PU3UYECKUX U XUMUYECKUX CBOWCTB IIEIOYHO3EMEIbHBIX METANIOB
OT 3apsAloB saep HuX aroMoB. OKcHABl U THAPOKCHIBI HIEIOYHO3EMEIBHBIX
METaJUIOB, UX MOJYyYEHHE, CBOMCTBA U IPUMEHEHHE. BaxkHelre conu mENIoYHo -
3€MeJIbHBIX METAJUIOB, X 3HAUYEHHE B MPHUPOJIC U KU3HU uyenoBeka. KapOoHatel u
rUAPOKapOOHATHI KaJIbIIHS.
XKéctkocTh BOABI: BpeMeHHast M mocTosiHHasg. CrocoObl YCTpaHEHHs] BPEMEHHOM
xEcTKOCTH. CriocoObl ycTpaHeHus: MOCTOSTHHOM sk€cTkocTu. MoHuThl. CoenMHEeHUS
AIOMUHUS B IPUPOJIe. XUMUYECKHE CBOMCTBA amtoMuHust. OCOOEHHOCTH OKCHIIA U
THAPOKCUIA QIIOMUHHUS Kak aM(oTepHBIX coeauHeHud. Baxueimme conu
ATIOMHHHUS (XJIOPHI, CYIb(ar).
Ocobennoctu cTtpoeHust atoma xenes3a. JKemezo B mpupoze. Baxkueiue pynbl
xene3a. Oxcuael u ruapokcuasl xeneza(ll) u xeneza(lll). Comm xenesza(ll) u
xene3a(lll). OOnHapyxkeHne HOHOB KAaTHOHOB JKelie3a B pacTBOpe. 3HAYCHUE
COCIMHEHUN Kee3a.
Koppo3us xumuueckas 1 31€KTpOXUMUYECKas. 3aluTa METaJlJIOB OT KOPPO3HH.
Mertanisl B Ipupoje: B CBOOOJHOM BU/JIE U B Bue coeanHeHui. [lonstue o
Metaurypruu. Y€pHas u nsetHas metamutyprus. [lupomeramnyprus,
TUAPOMETAILTYprus, dneKkTpomeramnyprus. [{lomennsiit mpouecc. [lepepabotka
YyryHa B CTaJlb. JJIEKTPOJINU3 PACILIABOB.
JleMoHCTpauuu
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* BsaumopenictBue HaTpUs, JIUTHS U KAJIBLUS C BOJOU.

» T'openue HaTpusi, MarHus U kejie3a B KUCIOPOJE.

* Bcnblika TepMATHON cMeCH.

* BzaumopencTBue cMECH TOPOIIKOB CEPBI U KeEJe3a, [IMHKA U CEPHI.

* BzaumopencTBUE AMIFOMUHHUS C KUCIOTaMH, IEII0YaMHU U BOJOM.

» BsaumopelicTBue xeie3a U MEIU C XJIOPOM.

* B3aumonencTBrue MeIu ¢ KOHIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOMU
KUCTOTOM (pa30aBieHHON U KOHIEHTPUPOBAHHOM).

* Okpacka IjIaMeHU COCIMHEHUSIMU LIETOYHBIX METAJIJIOB.

* Okpacka IJIaMeHU COCIMHEHUSIMU IIETOYHO3EMENbHBIX METAIJIOB .

* TameHue u3BECTH BOJOM.

* IlonyuyeHue )KECTKON BOJBI B3aUMOJAECHUCTBUEM YTIIEKHUCIIOTO ra3a C
U3BECTKOBOM BOJIOMN.

* YcTpaHeHUEe BpeMEHHOM KECTKOCTU KUTITUCHUEM U JJOOABKOW COIBI.

* YcTpaHeHUe MOCTOSHHON KECTKOCTH T00ABKOM COJIBI.

* VoHUTHI ¥ IPUHITUT UX JACHUCTBUS (BUACOPPArMEHT).

» Kostekuust npupoaHbIX COEAMHEHU I aTIOMUHMUSL.

* Bugeodparments! u cnaiapl «OKCHUJT ATIOMUHUAS U €70 MOAU(PUKALIAN.

» Tlonmyuenue am(pOTEpPHOTO TUAPOKCHIA ATTIOMUHUS U UCCIIEOBAHHIE €T0
CBOMCTB.

» Komneknusa « XuMHYECKUE UCTOYHUKU TOKAY.

* Pe3ynbTarhl JIIMTEIBHOTO SKCIEPUMEHTA 10 U3YUEHUIO KOPPO3UH CTaJIbHBIX
W3IEIIAN B 3aBUCUMOCTH OT YCJIOBHH MPOIIECCOB.

* Boccranosnenue meau u3 okcuaa meau(ll) Bomopoaom.

* Buneodparmentsl u ciaiasl «[[pon3BoACTBO UyryHA U CTAJIH.

* BuneodparMeHTsl u ciaiasl «M3aemus U3 9yryHa ¥ CTaJm.

* Buneodparmentst u cnaitast «IIpou3BoICTBO aTIOMUHUSY.

JlaGopaTopHBI€ OTBITHI

Bzanmogeiictre xkenesa ¢ pactBopoM cynbdara meau(l1).
[Tomydenne N3BECTKOBOM BOJABI U OIBITHI C HEM.
[Tonmyuenue ruapoxcuaos xene3a(ll) u (111).
KauecTBeHHbIE peakliiy Ha KaTHOHBI JKeJe3a

[IpakTrueckue paboThI

6. ITonmydeHwme keCTKON BOJBI M CIIOCOOBI €€ yCTpaHCHUS.

/. PemeHne skCiEpuMEHTANBHBIX 3a7a4 N0 TeMe «MeTauib».

XuMHus U OKpY:KRaw1as cpeaa-2 yaca
CtpoeHnue 3eMiid: Ap0O, MaHTHs, 3€MHAsI KOpa, UX XUMUYECKHI COCTAB.
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JIutocepa u e€ xumuueckuii cocraB. Munepansl. Pynbl. Ocagounblie moposl.
[lone3Hbie UcKoMaeMble. XUMUYECKUNA COCTaB THAPOCHEpbl. XUMUYECKUNA COCTaB
aTMoc(ephl.
NcTouyHnky XUMUYECKOT0 3arpsi3HEHUST OKpYy»Katolel cpesbl. [ modanbHbie
HKOJIOTHYECKHUE TPOOIIEMbl YEIOBEUECTBA: MAPHUKOBBIN 3P (HEKT, KUCIOTHBIE
JI0KI1, O30HOBBIE ABIPBl. MeXayHapOJHOE COTPYIHUYECTBO B O0JACTH OXPAHbI
OKPYKaIOLIEN CPEIBI OT XMMUYECKOTO 3arpsA3HEHNUS. «3€IEHA XUMHUS».
JdemoncTpanuu
* Buneodparmentsi u cnaiiasl «CtpoeHrue 3eMiu U €€ XUMUYECKUN COCTaBY.
+ Komiekuus MUHEPAIOB U TOPHBIX MTOPO/I.
*  Komnekuus «Pyasl METAIIIOBY.
*  BuneodparmMentsl u crnaiipl «I'mo0anbHbIe HKOJIOrMYECKHe NpoOJieMbl
YEJI0BEYECTBAY.
JlaGopaTopHBIE OTBITHI
e 3yyeHue rpanura.
O0600menne 3HAHMH IO XMMHUM 32 KyPC OCHOBHO# IIKO0JbI- 10uacoB
CrpoeHue aroMa B COOTBETCTBUU C MOJOKEHUEM XUMUUYECKOTO JJIEMEHTA B
[lepuoanueckoii cucreme. CTpoeHUE BELIECTBA: XUMUYECKAs CBSI3b U
KPUCTANTUYECKUE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEeMEHTaMU
IIPOCTHIX BEUIECTB (METAIIOB, HEMETAIIOB, OJIArOPOAHBIX Ta30B) OT MOJOKEHUS
a1eMeHTOB B llepuoanueckont cucreme. TUIOIOTMS HEOPTAHUYECKUX BEILIECTB,
JIeJICHHE UX Ha KJIacChl U IpymIsl. [IpencraBureny.
[Ipr3Haku ¥ yCIIOBUS MMPOTEKAHUA XUMUYECKUX PEAKIUN. THUITOJIOTHSI XUMUYECKUX
peakinii 1Mo pa3IMYHbIM OCHOBaHUSM. Peakuinu noHHoro ooMena. OKHCIUTEIBHO-
BOCCTAHOBUTEIILHBIE PEAKIUH.
XUMHYECKUE CBOMCTBA MTPOCTHIX BEIIECTB. XaPAKTEPHbIE XUMUYECKUE CBOMCTBA
COJIe00Pa3yIOUINX OKCUIOB, THAPOKCUIOB (OCHOBaHMM, KUCIOT U aM(pOTEPHBIX
TUAPOKCUIOB), COJIEH.

TemaTu4eckoe IIIAHUPOBAHUE

Xumud 8 Kiaacce

No HaszBanue pasnena, Temsl KonmuecTBo yacos KonmuecTBo
71a00paTOPHBIX,
MPaKTUYECKUX,

KOHTPOJIbHBIX
paboT, SKCKypCcui

1 | HavyanbpHble TOHSATHA M 3aKOHBI 22 I1.P.-2, K.P.-1
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XUMUH
2 | Baxueiiue npeacTaBuTenu 17 [LP.-3, K.P.-1
HEOPTraHMYECKUX BEIICCTB.
KonnuecTBeHHbIE OTHOIIIEHHUS B
XUMUH
3 | OcHOBHEBIC KJIACCHI 10 IL.P.-1,K.P.-1
HEOPTraHWYECKUX COCIUHEHUMN
4 | Ilepuoanueckuit 3aKOH u 8 =
[Tepnonnueckas CHUCTEMA
XAMHYECKHUX »dieMmeHTtoB J[. .
MeHieneeBa 1 CTpOCHHE aToMa
5 | Xumuueckas CBSI3b. 13 K.P.-1
OKHUCIUTEIBHO -
BOCCTAHOBHTEJIBHBIC PEAKITUU
Xumus 9 kiaace
Ne | Ha3BaHue pa3zgena, TeMbl KonuuecTBo yacoB | KonuuectBo
71a060paTOPHBIX,
MPAKTUYCCKUX,
KOHTPOJIbHBIX
paboT, SKCKypCcui
1 IToBTOpEeHHUE U 0000IICHHE 5
CBEJICHUI IO Kypcy 8 Kiacca.
XHUMHUYECKHE PEaKITuu
2 XHUMHYECKHE PEaKINH B 9 ILP.-1,K.P.-1
pacTBopax dJIEKTPOJIUTOB
3 Hemeramwisl 1 ©X COETUHEHUS 25 I1.P.-4, K.P.-1
4 Mertajuibl ¥ UX COSAUHEHUS 17 II.P.-2, K.P.-1
5 XUMHS 1 OKpY’Karolias cpea 2 -
6 O0001enue 31anuii no xumuu 3a | 10 K.P.-1

KypC OCHOBHOM IIKOJIBI.

CaxauykKas
EneHa
CepreeBHa

[MoannucaHo
undposon
noanucbto: Caxaukas
EneHa CepreeBHa
[aTta: 2021.06.24
09:38:09 +04'00'
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