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IoscuureNsHan IRNHCKA.

Hacronman pafioqas yvefinas nporpamma Dazosoro kypea «Xumuas ana 1]
Knacca cpeaded 00wWweobpaloBaTeNbHOR LIKOML COCTARNCHA HA  OCHOBE:
ApTopckoi nporpamMmel O.C. abprenssa, cooTeeTCTRYIOWER DeaepaibHomy
["ocyaapcTeenHoMy  oDpajoBaTENLHOMY CTAHAAPTY OCHOBHOIO ofinero
ofipazoBaHus W JonyuleHHas MUHMCTEpCTBOM  OOPA3OBAHHA W HAYKH
Poccuiickoi enepauns (O.C.Tabpuensn lNMporpamma kypea xemun s 10-1 |
knaccor obeobpazosatensusix yapeskaesni / O.C.Navpuensn. — M.: Jlpoda,
201 0r.).

2. OGnan xapakrepucraia yaebnoro npeavera.

Pafouan nporpaMsma NpeaHasHadena U8 H3yYeHns xumun B | | knacce cpenHei
obweobpasosarensnoi wroms no yuebuuky 0.C. NaGpuenana «Xumun. || kaace.
balosblil yposersy, o lpodas, 2016,

B cootsetcTeMM ¢ QeacpansibiM DazHcHbIM yHeDHBIM NGHOM JUIH CPEIHETD
(noaHore) obiilero obGpaloBIHKA NPOrPaMME PAcCHHTAHA Ha NpenoiasanKe Kypea
xumun B | | knacce 8 obseme |5 yaca B HEAENHO.

KonuuecTeo KOHTPOALHLIX paboT 3 roj — 3 Yyaca
KonnyecTso npaktvyeckny padboT 3a roj — 2 yaca

Hayuenne xumuH 8 crapuiell wekone Ha Da30BOM YPOBHE HANPABIEHD Ha
AOCTHACHHE CASAYIOUIMK LeIeH:

OCHOCHHE JHAHHUA O XHMHYECKOR COCTRBANIOUICH L‘:E'lEE‘TT-J-EHHH-HE}"-II[Uﬁ EApTHHEI
MHPA, BAMHCHILME XHMHYECKHX NOHATHAX, JAKOHAX K TCOPHAX;



ORIAIEHHE  YMEHMAMH  MTPHMEHATE OAYYEeHHEBIE  3HAHMA OV LACHEHHA

PAIHOOBPAIHBIX XHMHHECKHA AReHMit W CBOHCTD BEILECTH, OLUEHEH PONH XHMHH B
PAIBHTHH COBPEMEHHEIX TeXHONOFHI 1 MOAY4eHHH HOBRIX MATEPHANOR,

PaIBUTHE NOTHABATENEHLIX MHTEPCCOD M WHTEIERTYaALHEIX cnocobHOCTER B
[POUECTE  CAMOCTONTENLHOTO npHoDpeTeHHA  XHMHYECKHX AN C
HCOAB3OBAHNEM  PAVIHYHEIX  HCTOMHHEOR uudpopMan, B TOM  HWCIE
KOMITLIOTEPHBIX: '

BOCIMTAHHE YOCKAEHHOCTH B NOIMTHBHON PONH XUMHH B AHIHA COBPEMEHHOID
ohuecT i, HEOOXOAMMOCTH  XHMUNECKH TPaMOTHOTO OTHOLIEHHA K CBOCMY
JIOPOBLIO H DEPYRAIOILEA Cpeis,

npUMEHEHHE NOAYHEHHBIR THAHWI # YMEHWRA s Hel0NaAcHONG  HCNOARIOEAHAR
BELLECTE W MaTepHaloB B ObITY, CRABCKOM woagiicTee W Ha NPOHIBGACTRE,
pelienut  NPakTHHECKHX qagad B NOBCEJHERHOR WHINH, PELY IPEHtICHHA
ARTEeHHH, HAROCAILNX BPEl 3A0POBLI) HENOHCEA i OKpY#IOUIER Cpee.

Jaauamu MPOrPasMsmbl ABITRIOTCR.
HiyHEHHE DCHOBHLIX METOIOH MOIHAHHA B XHMAH:

thopMHpOBAHHE yMEHWH MPHMEHEHWA H3YHEHHBIX TEUPETHUECKHE NONOEEHWH P
[':IEIEEMGWEHHH Eaccon H&DPI'H.HH'{I'.:{:HHK W OpraHA eCKHX BelecTs W HX
KOHKPETHBIX CORIMHEHHH

COREPLIEHCTROBAHKE NPAKTHHECKHX HABLIKOB B PelIEHHH PAcHeTHIX 3aiad W &
ALITIOIHEHHH YIpaRHEHWH, naBopaTupHLIX W NPAKTHHECKH Y 3a/aHuH;

pasBHTHE NPEACTABICHHA © TEOpHAX JNEKTPOHHOTO CTPOEHHA W TIDUHLIANAX
knaccHUKaLAN XHMHYECKAX BELIECTE | coeIHHEHHH]

pasBMTHE npencTaBneHi o MPHMEHEHWH NHMHHECKHY BEIeCTE M coenHeHni
NP NPOMIBOACTHE, XPAHEHHH W ykcnepTHIe NOTPehHTENLCKHX TORAPOR:

ropMHpOBLHHE YyMEHHA  NPOBOINHTE npocTeillie pEakuMH L YHACTHEM
KHMWUECKHY  COBAHHEHHA W MCCHEOBAHWA WX OTAENLHBIX CBOWCTE B
nabopaToOPHBIX YCIOBHAX,

COBCPLIEHCTROBAHME HRTENNCKTYANBHEX W PEHEBRIX yaeinil myTesm oforauenis
KHMHUECKOTD AibIKA,

patsiTHH NDTHYECKODD MbIILIEHHAE.

Wenonb3oaaHie MeKNpPeImMeTHRIX CRAIGH — OIHA H3 38NAY YHHTER XHMHR, Cina
TpeGyeT SHaHHA COACPHana HpOrpasms M yueliHUKOR 110 JIPYTHM npeameTam.
Pean3ailiil MEKTPEIMETHBIX CARICH B NPAKTHEE oDYHEHHA NPEANOIaracT
COTPYAHHHECTRO VUHTENR XHMHH C yUUTEeIAMH JpYTHA MpeAMeEToh. B nporpamme
no xumuid | | Eaacca nanbonee IWHPOKD peainiyeTes HCNOMBIOBEHHE



MEATIPEAMETHRIX crateil XUMHUH B DHONOTHH, XHMHK H recrpaiHi, XHMAHK 1
(hIHKK, B MEHBIIEH CTENEHN C FyMAHHTAPHBIMH AMCLHMAHHAMH. "

3. Conepacanue yuehHoro npeamers.

Tema |.Crpoenne sewectsa (31 4)

(JcHOBHBIE CBENEHMA O CTPOCHUH ATOMA, HAapo: npoToHLL W HeliTpons. HioTonu
JneKTpoHbl. JeKtpontas obonouka. InepreTHieckil ypoBeHs. OcobeHHocTH
CTPOSHHA FNEKTPOHHLIX obonoUeK ATOMOB MEMEHTOR 4-10 # S-r0 MEpHOIon
NEPUOAHYECKOR CHCTEMB J1. W. Menpencera (NepexojiHbix snemenTon). [ouaTwe
ob opOWTanax. s- W p-opbHTALA. INERTPOHHbIE  KOHQIHTYPalMK  DTOMOD
KAMHYECEHX FEMEHTOR.

Mepuoauseckuit sakon J1. H. Meie eens B CBETE YUCHHA O CTPOSHHA ATOMI
Orkpritue J. M. MeHaeAeeBsIM NEPHOARECKDO JAKOHA,

[MepHOARHECKAR CHCTEMA XHMUECKHX anementos J1. W, Menaeneesa —
rpatmueckoe  oTobpa#eHue [EPHOAMYECKOTD  JAKOHA, OHIMHECKHA  CMICT
NOPAAKOBOTO HOMEPE WIEMERTH, HOMEPa neprota W HOMER rpy sl BanenTHbIE
nekTpoHEl. [IpHYHHEL WIMCHERHE cROfICTE MIEMEHTOB B NEPHOAAX W IPYRIEx
(FRaBHbIX TOATPY IR,

MonokeHWe BOAOPOLR B [EPHOIHYECKON CHCTEME.

Jnavense NEPHOJHYECKOro 3aKoHd M nepnnnﬂﬂech:ﬂﬂ cHCTEMBl XHMHMECKHX
snesenTon [l M. Menjengesa and paisuTHi HAYKR W ROHKMaHHH XHMUYCTKOH
KAPTHHEL MHPE.

MoHHas Xx4MHUEcKan cBssh, KaTHOHL W SHHOHEI Knaccudmrauns nonos, HOHNLIE
KPHCTATTHYECKHE PELLETHH. CROJACTEA BELUECTB C 3THM THIIOM KPUCTANIHHECKHX
peLIETOK.

KopanenTHan XHMHYECKAA CHARL. "INEKTPOOTPHUATENBHOCTE. [MonapHas M
HEMONAPHAR KOBANEHTHBIC CHAZH. Junone. TIOnAPHOCTE CBRATH, H NOIAPHOCT b
sonexynsl.  OOMeHHBI H NOHOPHO-AKLETITOPHEIH MEXHEHIMEL  00pAsoBaHni
wopanenTHoi cBasM. Monekynsphme ATOMHBIE KPHCTRIUIMMECKAL PElUETRH.
CpoilcTHa BEIECTR © STHMH THIIAMH KPHCTAAIN MECKHX PULLIRTOR,

MeTanInueckan XHMHYECKAA CBRTE. OcoBeHHOCTH CTPOSHMA ATOMOB METIION.
MeTanIHieckan XHMHUECKAN CBRIL H METALINHECKAR KPHCTAIMHECKAR PLILTTRD,
CroiicTsa BEUECTH € ITHM THIIOM CHITH,

Bojopoanas XWMHUYECKas CBRIL. MeKMONEKyNApHAS W BHYTPHMONERYARPHER
BOAOPOHAR CBA3h. JHANEHHE BOAOPOIHOA CBAH LS OprasHHIalnK CIPYETYP
HHOMOIKMEPOR.

Monumepsi, [lactMaccsl: TEPMONAACTH H peaKTONACTL, WX MpeactaniTell |
npumenenne. BoloKHa: MPUPOINLIE (PACTHTENILHLIE M KABOTHLIET If KHMUMECKHE
[ MCKYCCTHREHHBIE M CHHTETHHECKNE], HX APEICTABHTENN i HPHMEHEHHE.
["azoobpaiioe COCTORHHE BEILECTEA. Tpy ArperaTHbix COCTORHMR BOIbL
()coBEHHOCTH CTPOEHHS Fa3oB. MoanpHLIH obneM razoobpaiiblx BELSCTH.



Mpumepst  ra3000pasHLIX  IPHPOAHL cmecedi;  BOIAYX, NPUPORHBIR B3
JarpaiHerne aTMOCGERs! (KHCAOTHRIE A0AIH, napHuKOBLIA HEKT) ¢ fopeba ¢
HHM.

lpescTasuTeny raso0hpaiHeEI BEUECTE: BOAOPOIL KHCIIOpO, yrAeKHCABIH 133,
asmmiak, stunen. Mx nony4eHue, coGUpanie i pacnoIiapsanme.,

ACunkoe coctossre Beuectsa. Boaa MorpeGaerne BOAL B Guity H Ha
nponisoncTee. JeCTROCTE BO/IB H cnocobnl ¢e YCTPaHCHHR. -
MuHEPAILHBIE BOMbI, HX HCNOALIORAHAE B CTONOBBIX W NCHEOHBIX HENAX.

“KmaKHe KPHCTANTE M WX TTPHMEHEHRE,

Teepaoe COCTOSHHE BELIECTAR, AmopipHble THEPAWE BeUlECTR B npUpoae ooR
SWIHH MENOBEKE, WX IHAYEHHE i NPHMEHEHHME. K pHCTAIIHIECKOE  CTPOEHHE
BELLIECTRA.

JIMCTepCHEIE CHCTEMBL [loHATHE © JAWCOCPCHLIX CHCTEMAX. JIpciepcHas thaza W
HCIEPCHOHHAR CReia, KnaccHiMkalug JANCAEPCHBIX CUCTEM B JABNCHMOCTH OT
ArpEraTHOID COCTORHNA JIHCNEPCHON CPeibl W AMCHEPCHORHOM (ashl.

[ pyGoancHepcHbIe CHETEMLE IMYJILCHM, CYCHEHIHH, aIpu3in.
ToHKOMUENEPCHBIE CHCTEMBI: TEIH W 300H,

Coctap seilectsa u cmecedi, Bewectsa MOICKYIAPHOID H HEMONCKYINEHON
CTPOEHHA. 3aK0H MOCTORHCTEA COCTARA BELIECTE.

[Monstie «0oNs: H 2¢ PATHOBHAHOCTH: MACCORAR (1013 INEMEHTOB B COTAHHEHHH,
N0MS KOMITOHEHTA B CMECH — J10/H IpHMEcE, A0aR PACTBOPEHHOID BEUIECTHA B
pacteope) W OOBEMHAK, [loas BLIXOAE TPOAYKTE PEakudd ol TEOPETHHECKH
BOSMOAHOTO,

Memoncrpannn. Paiidynbie GOPMBL  NEPHOAHYECKOR  CHCTEMEL XKHMHHECKHX
snementop [, WM. Meunpeneesa. Mojpens KpHCTAILIHYECKOR PEIETRH XAORH/
watpua. OBpaiiLl MHHEPANOR © HOHHOM KPHCTRILTHUECKOR pelleTKOM: KanbuUWTa,
raniTa. MOJIEIH KPHCTALIMUECKHX PELIETOR ACYXOTD NThjan (HIH HOJR), GIMAId.
rpadmta (naM  KBupua). Monens monexyns  JIHK.  OBGpasus MABCTMACe
( henonoopManbIerHARLIE, NOAWypeTaH, — MOAHITHACH, ROARTIPONHICH,
[OTHBMHWIXIOPHI) H H3ASTWA K3 HHX. Ofpasiisl  BOJOKOH (WEPCTh, LIS,
aUETaTHOE BONOKHO, KanpoH, nabcal, HEANOH) W WINENHA H3 HAX. Obpaius
HE[!FII.'I].HH'-IEEHHH NOJIHMEPOE |Gt [acTHUCCKan, KBapu, GECHA  2A0MHHHER,
NPMPOAHBIE  AIIOMOCAITHEATE) sMoaens MoaspHoro obbema  radon Tpm
ArperaTHhIX COCTORHWA BOJLI Ofpaitibi HAKWITH B yailHuKke W TpyGax ueHTpalbHO-
ro oTonnesus. AEcTKOCTL BOIL! H criocobbl e yeTpanerHs. [ipnbophl HA AHIKHY
gpicTaniax, O6paiiibl pasliiHLIX AMCNEPCHBIX CHCTEM! AMYIIBCHIL. CYCTIEHSHE,
qaposoned, renci 1 soneit. Koarynaiud, CuHepesnc. ppert Turnand.

Jlaboparopnuie ONLIThL 1. Onpepenenne THIA lcpuu'mumuqem:ni'-. PLILRTEH
RELISCTRE W OMUCAHKE €r0 CBOHCTS. 1, (OiHagoMIAEHHE C KOnneKUMeH NoTHMEposE
NAGCTMACC W BONOKOH B HIIENHR H3 a3, Menmimadue 80Abl Ha WECTROC TS,
VeTpaHeHHE WeCTROCTH BOJbL 4. OanakoMaeHHe © MHHEPANLHLIMH BOJAMH. 3.
(HaKOMAEHHE C IMCTEPCHBIMH CHCTEMAM.



IMpaxTHdecKan paGora Ne 1. [TonyueHue, coGHpaHie W PACTIOHABAHHE 30K,

Tema L XuMuneckne pearinm (15 )

Peasiuty, Hayiwe Ge3 nIMEHEHHA COCTABA BELICCTR. ANA0TRONKA W BIIOTPONHBIE
BUAOHIMEHEHHA. TIpHYMHE RAI0TPOMKA H npuMepe MoLUHEALHR KHCIOPOILE,
yraepoa u focdopa. (oM, ero BHonorHYecKaR podb.

MioMmepsl H HIOMCPHA. |

Peakitiy, HAYIIAE € HIMEHEHWEM COCTAHY pellects.  Peakudn  COEaMHEHHA,
pRLIOKEHHA, JAMEIICHHA H olMeHa B HEOPTaHMHecKon | OprafHieckon XHMHUH.
Peagliy 3K30- W IHAOTEPMHMCCKNE. Tenaosoi whihery LHMHYECKON peaki i i
TEPMOXUMHYECKHE  YPaBHEHNHI, PeakuMy ropeHus, Kak yacTHEIA  chydai
SRIOTEPMHUECKHX peakinii.

CROPOCTH XHMHHUECKON PEAKILUH. FARHCHMOCTh CKOPOCTH XHMHYECKOR peaKiiiK o1
MPHPOAL! PEAIHPYIOLINK BELICCTE, KOHUEHTPALHH, TEMNEPATY PR,

AOLIENH TOBEPXHOCTH CONPUEOCHOBEHNA H KaTAMHIATOpa.

PeakliHi FoMO- ®  FeTeporeHHbIE. [loHSTHE © KaTANHIE W KaTATHIATORER
MepMenthl  Kak  DHONOTHUECKHE KaTanuiaTopel,  ocobennocTH o HE
(Y HELLMHOHWPOBAHHA.

OGpaTHMOCTE XHMHHUCCKHX PEukLH i, Heobpatumble i OOpaTHMBIE XHMMUHCECKRE
peakinn, COCTORHHE XHMHYECKOTD paBioBechd JUTH obpaTUMBIX XHMHHECEHR
peakimit. Cnocoful cMELIEHUS XUMHYECKONO DEBHOBECHN HA npumepe Chdiesd
ammuaxa TToHaTHe 00 OCHOBHBIX HAYHHBIX FPHHLANEX TPOMIBOICTED Ha PHMEPE
cHETEIa AMMHAKA HIH CCPHOR KHCIOTEL

Poiih BOAB B XHMWUECKOH PEAKLLMH. MeruHisie pacThopsl. PACTBOPHMOCTE M
kAACCHHIMKALIAR BEIECTH N0 STOMY OPHIHAKY: PACTBOPHMELE, MANOPACTROPAMBIC
W HEPACTROPHMBIE BELIECTHA.

FAEKTPOIMTEL W HENIEKTPOIHTLL INEKTPOAMTHYECKAR JHCCOLMALINA. KncaoThi,
OCHOBAIMS W COTIH € TOMKH 3PEHHA TCOPHH SNERTPONHTHHECKOR AHCCOLHALNHY

¥ UMHUCCKHE CRBORCTBA BOJALL BIAHM oNeCTBRE C METAMNSMH, OCHOBHBIMH H
KHCAOTHLIMH  OKCHIAMM, painokenue  H obpaIOBAHWE  KPUCTANNOTHAPATOR.
Peakilii rHApaTaLHK B OpFanHeckol XHMUH.

I'uaponns  OpraHMyeciux  H HEOPraHHYECKHX coemnnennin.  Heobpainmsii
ruapoin:. OBpaTHMBIR THAPOIHS coneit.

[ MApOANT OpPraHMuccrmx coeHHeHMIE W Ero  NpaKTHYeCcKoE IHAMEHHE | I
AOAYMEHHA THAPOIMIROIG CIAPTA K ML BHONOIMMECKAR POAL THAPOANHL B
MAACTHHECKOM H IHEPTECTHHECKOM oBMeHs BELHECTR W FHEPIHA B KNETEE.
(JKHCIHTETRHO-BOCCTAHORHTENLHLIE PEAKLIHH. Crenens ogpcienns, Unpeicierie
CTENMEHH OKHCIeHHA No diopmyne  cOeHHEHHA. MowaTHe 00 OKACIHIEILHL-
HDCG:TEHUHHTL‘EH:HL:IH [J'EEKI.IHHH. (OxucneHde o POCCTAHORICHHALE, OEHCHMTEDL H
BOCCTAHOBHTEB.

InexTpoand.  INeKTPOIMY Kk {rI{HE.TIH'I':FLI:-HU—BI:IJI:-:‘TBJMHHTEIIEHhlﬁ NpoLgce.
INEKTPOINS PACINABOB M pACTHOPOB Ha NPHMEPE xaopuad HAaTpHA. TIpakTiHECor
(PHMEHEHHE ITEKTPOIMIA INEKTPOIHTHHECKOE NONYIEHHE ANOMHHHA.



JleMoncTpaumH. !'lpeapauf.uu'ne kpacioro ocopa B Gensiil. Mogenn Moieryl
OyTaHA H WiohyTaHa, JaBHCHMOCTE CKOPOCTH PeaKuun of anpﬁ;l.hl BELLECTHE HU
npUMepe  BIANMOEHCTBA PACTBOPOR  PANTHUHBIX  KMEIOT OIHHEKOBOH KOH-
LEHTPALMH € OAHHAKORLIMH rpaHy/laMH LUHHES AIAHMOIEHCTEHA OJHHAROBLIX
KYCOYKOB Pastbix METALI0H (Marnua, UWHKA, Wenea) c CONAHOR  KHCNOTOMN.
BaaumoaeicT BHe pacTBOpPOR CEPHOI KHCNDTEI € PacTBOPAMH THOCYILATA HATPHE
pasiHyHON KOHUEHTPALHHA H remnepatyphl. Mojens KHAKLWIETD CIOA. Paznowenne
fepokcHaa BOOOPOAE € NOMOLLLIY kaTaniatopa (OKCHAZ Maprakiia {IV1 w
KaTANAsl CLIPOrD MACE W CRPODY kaproens. Hpumeps HEOGPATHMBIX PEaKLLI,
HAYIIHX C obpainBaHnen OCAIK, raia WiaH BOJbL. BiauMoledcTRRE AUTHA H
paTpia ¢ sopod. [lonyuenne OKCH/IA (pocthopa (V) ¥ pacTBOpPEHHE €10 B BOAL,
MCBITAHME MNOTYMEHHOrD PacTuopi nakmycom, OOpadsl KPHC TR0 MIPATOR.
Mensitanne PacTBopos  MIEKTPOAMTOR W HEAIEKTPONMTOR  HE  NpeaMet
AWCCOUMALHN,  JaBUCHMOCTE  CTENEHH aJeKTpONMTHYECKOH  ANCCOLMMILHN
YKCYCHOH KMCNOTHl 01 paibaBicHHA  PacTBOpa. Muaponws waphnia KiaellHs.
Iwaponu3 kaphoHaTon LWEn04HbLIX METAIION H HHTPATOR UHHKE HH CRHHLE ().
[Mony4eHHe Mbiaa. IMpocTediume GRHCIHTENEHO-BOCCTAHOBNTETRHBIE DAL
BIAMMOIEHCTEHE LIHHES © CONHHON KUCNOTOH M #eneia o pacTBopoM c:;;n;r.lm'ru
wean (1), Mogens NeKTPOIHICPE Moneih MICKTPOIWIHON  BaHHbL U
OJYHEHHHA ATHOMWHHA.

JNMafioparopHblie ONLITHL 6. PeakilMi 3AMEUIEHHR MEIM Heneiom B pacTeope
meanoro Kynopoca. 7. Peakuus, wiylne t oDpasoBaHEM OTANKE, rasd W HOEL. &,
Moayvenue KHCNOPOA PasNOMEHHEM NEPOKCHIA BOAOPOIA © MOMOLLEK GRCHILE
maprasua (V) # KaTanassl Chiporo kaprofena. 9. TlonyqeHne BO0POE
EIAHMOJIEHCTEHEM KHCIOTEL C LIHHKOM. 10, Pasinuarble Crydan FTHIpoaHsa couigi.

Tema 3.Bemecrna 0 ux cBORCTRA (16 4) :
Hemeranisl, CpasHTENLHAR XaPARTEPHETHER rafloreH0B KaK Hanbosee THITHUHEX
npi:ﬂ.l:THHHTE:-IEFI HEMETANN0R ORMCIUTENBHBIE  CRORCTRA HEMETA IO
(B3aHMOAERCTBHE € METalIaMi W BONOPOAGM). BOCCTAMOBHTETLHLIE CBOHCTRE
Hemetannos (paumoieiictene ¢ Doaee SIEKTPOOTPHUATENLHBIMH HEME] ALTaMH
G0 HBIMH BELLECTBAMM-DKHCIHTENRMM ),

sMetaiu, BlasmoaelcTsHe METAINOB € HeMETANMAME  (XnopoM, cepoRt ¢
KHCAOPOAOM ). BiaHMOAeHCTEHE LIEHOYHES W EN0YHOIEMENBHBIX METLILION C
RDAOH, INCKTPOXHMHYECKHH Al HANPAAKCHUA  MCTRATOB. Braumoae T BHE
METANI0R € PACTBOPAMMH KHCAOT M conei. AMUMEHOTEPMHS. BianmojencTeie
HATPHA € ITAHOMOM H penoaom.

KoppoiHR METALiom. [MossATHE O XHMHHECKOH H IAEKTPOXHMHHECKDH KOPRATHH
veranios. CrocoGsl TALMTE METANLIOB 0T KOpPOIHA.

KHCnoTh HEOPTAHMUECKHE W OPraHHYECKHE, Kaacchnkalmua KacaoT. XHMu4e-
ckMe CROACTBA KMCNOT: BIAMMojeHCTEHE C MeTALNAMY, OKCHEAMH METRIDE,
FHAPOKCHAGMH METAIN0H, COTRMM. CHMpTaMH { peaKilia yrepHHEani ). Ocobne

cROHCTRA BI0THOR H KOHLIEHTPHPOBAHHOH CepHOH KHCIIOTH.



(OcHOBAHMA HEOPIAHWHECKHE M OPraHHYCCKUE. OCHOBAKAR, MX KAACCHPHELLHA.
XMHHECKUE CBOMCTBA OCHOBAHMIE: BIaHMOIeHCTBHE © KHCTIOTAMM, KHCAOTHBIMH
orcHIaMK H conamu. Pasnokenne HEPACTBOPHMEIX OCHOBAHWH.

Conu. Knaccudukaims coneil: CPeaHHE, Kuciisie W OCHOBHBEIC, XHMHYCCKHE
cpoficTea conei: pranMoleRcTeRE € KHCNOTAMH, WIEnouaMH, METALITAMEH WoCo-
namMH. IlpeacTasuTe/lH coneil W Hx 3nadenne, Xnopuil HATPHA, KApDOHAT KATLLIHH,
(pochar KalbiHi (CPeaHne coni), rHAPOKApBOHATLI HATPHA W AMMOHME (KHCIREC
CONMY; r'anu:-:cuuapﬁﬂHaT wmedn (11) — manaxut (OCHOBHAN CONG).

KayecTReHHbIE PEAKUHH HAE XNOpHI-, cy/inthat-, ¥ kapboHaT-aHHOHBI, KATHOH
aMMOHMR, KaTHOHE wenesa (1) W (111,

[eHeTHYECKAR CRATE MEHLY KIGCCAMK HEOPraHHYECKHX ¢ OPraHHYCCRHY
coeannenui. [lonaThe O reHeTHHECKOH CBAT M FEHCTHHECKHY  Phllax.
CeHeTHYECKHA  pal  MeTanaa. lenerHyeckni PRl HEMETANI. OcobeHHOCTH
FeHETHMECKOTO PAIA B OPTaHHUecKOH XHMHH.

Jlemonerpanun, Koaaexins obpaINoE METRILIOB. RaauMoaeHCTEME HATPHA M
CypLMbl € XIOPOM, JKEaesa ¢ cepoit, [openue Markui i aOMHERRA B KHCIOPOIE.
BaauMOeHCTEME  IENOYHOIEMENBHBIR METANNDE C BOAOH. bBsanmMoIedcTime
HATPMH C ITAHOMOM, UHHEL £ YKCYCHOH KHENOTUR.  ANKOMHHOTERMHAH.
BiaumoaedcTene Mead C KOHMLIEHTPUPOBAHHOR A30THOHR gicnoToi, PeiyibTaTh
KOPPOIMH METALI0B B AGEMCHMOCTH OT YCTOBHA €€ NpoTeKaHs. KonnekiHs
pbpasios HeMETLLI0N. BrauMoaeAcTRHE XAOPHOR BOAL € pacTBOpoM GpoMILIa
(wonuna) xanus, Konnekuus nNpHPOIHBIR OPFaHHHECKHY KHCIOT, Pasbaniicuue
KONHUEHTPHPOBAHHOH CEPHOH KHCIOTHI. BiaumoaeicTBHE Hmllu.'HTpHpnﬂEmmH
cepHOii  KMCNOTIW € CAXapoM, penmonoiol i menno, Obpasibl MPHPOIHEX
MHHEpANOS, COAEPIRALIAX XA0DHI HATPHA, KaphOHAT KAILLIMA, docaT KanbUHA H
ruapoKcokapbonaT Meln (11}. Obpasinsl MHUIEBLIX NPOAYETOE, COACPRALLAS
rrApoRapboNaTEl HATPHA H aAMMOHKHR, WX CNOCOOHOCTE K PaiiomeHHs P Hi-
rpesaini, [ amenke COlbl yrcycom. KauecTBEHHBIE peaKilii Ha KaTHOHB! M
AaHMOHE.

JlabopaTopusie onbiThl. 11. MenbiTaiie pacTBOpPOR KHCIOT, peHOBAHWIR W conei
uiankaTopaMu. |12 BiaHMOISACTEME CONANOH KHENOTH W pacTEGpa YRCYCHOH
kucaoTel ¢ merannamu. 13. BaapmoneiicTae COARHOH EUCIOTH R pacTROp
VECYCHOH KHCIOTH € ocHOBAHHAMKH, 4. HiaumoaeAcTBHE CONAHOR KHENOThl H
pacTeOpd YKCYCHOW  KHCHOTH € consmu. 15 TlomyuaeHue H CcBOWCTEA
HEPACTROPHMbLR ociosanuii. 16, I'HaponH3 XNOpHAOE W AUSTATOR LIEA0UHLIX
weranios. 17, OiHaxoMmneHKe © KONNeKIHAMH: 8) MCTAITOR: ) HeMETALIOB, B)
KMOAOT: I) OCHOBRHME A) Mupepanos W BHOJOTHYECKHX MaTEPHANOE, COIED-
KAlHX HEKOTOPLIE COMH- '

[pakruteckan pabora Ne 2. Pemenne OJKCHepAMeNTAILHIX SAAET T
HAEH TH(MKALMIO OPrAHHYCCERY H HEOPAHHYECKHX COSIMHEHII.
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BeAHCHINE XHMRUECKHE NOHATHE BEIIECTHO, XHMUYECKH AMEMENT, HTUM, MOTEEY A,
OTHOCHTESILHEIE QTOMHOA M MOBCEYTINDHAR MACCKL, MOH, BINOTROMHA, HIGTOIRL XHMEYESCKAN CHN 1L,
MIEKTROOTRHUATEALHOCT L, BAIEHTHOCT, CTETIENDL OKHCASHNE, MOJTL, MOTARHLE MOCCE. MOIRPH LI
OfBEM, BEIECTED MOTERYIRPHOTD W HEMOICKY 18 PHOTD CTPOCHHN, PECTHORL, WASKTROINT 1
HEUICETIMUTHT, WEKTPORIRTHYCCKER IHCCOUMALIMR, GEHCIRTEIL H BOCE TaHOBHTE b, UKHCTCHHE W
BUCCTAHORICHAC, TEIokoil Mpert peakimm, CRopocTh XHMHICCKON PEaKiUN, KaTAmI,
XHMHUECKOE PARHOBCCHE, YTACPOAHLA creaeT, dynKiMOHLILHAN TPYTITIL, HIOMEPHR, TOMOIGE ]

CEHOBHRIC KO XHMHH. CONPAHCHRA MACCH BCINCTTE, NOCTOHICTRE COCTAR, EI!:P'HCIHH'I'ECKHH
RAAHIE

HEHOBHLIE TEOPHH XHMHR XHMHYECKON CBRTH, WICKTPOAHTHYECKOA IHCCOLHALIMI. CTPOEHNS
OPTHAHYCCERE COHHEHWE;

HGRHCHIINE BEUIECTRA 0 MOTCPMATL: OCHOBHIG MCTANNL! W CIUTERRL COPHAN, COMMMAN, L30THIN |
FRCYCHAR KHCIOTLL WE0YH, MMHAK. MHHEPUILHLE YIOGPEANA, METEH, JTHICH, aleTRIcH,
OR300, FTaH0, #HPR, MBI, TTIOKOS, CAXAPOTA, KPAXMLL, KieTHnTrn, Geaxn, HCKYCCTREHHRE 0
CHHTETHYSCNHE BOSGKHE, KAV MYEN, TNRCTMACCHS;

YMETE
HEILIBATE HIYMEHIRIC BEIISCTEN N0 S TRHERRILHOHL KW MERAYHAPOLIOR IOMEHKIRT YD

ONMPEACARTL. BANCHTHOCTE W CTENEHL OKHCICHIE XHMUYECKNX JIEMERTOR, THIT XHMHSeckOil caaai
B COLIHHCHHAX, JApa] HOHL, XapakTep Cpeiul o BOIHEX PACTROPAX HEORMaHHICCEHYE COCIHeHN |,
UKHCAWTENE H ROCCTANOBHTEAL, NPHHLUIEKIGCT] BOIHCCTE K rUTHMMRIM KIaccasm OPraHHYeCKmX
L THHEHHI,

NEPHETEPHIOROTE WICMEHTE MITHX MEPROAON (10 WX TOEECHIID B IEPROIRYECKOl CHETeME
A H.Menpeneena; ofumme XHMHYECENE ChORCTIE METAINOE, HEMCTATION, OCHORHLX KTHCCOR
HEDPTAHHYSCKHY 3 ODFANKUECKHY COCAHNCHHA, CTPOCHHE W XHMHYECKHE cunfeTil My yeHLIx
OPFHNYEC KM Coe et

ODLACHETE. FABHCHMOCTL CBOHCTE BEUIECTR 07 MK COCTIED W CTPOSHIA; BRNPOLY XHMIICCROT
CREIM (HONMOR, KOBANCHTHOR, METLLTHYECKON |, JANHCHMOCTh CKOPOCTH XMMHYECKOH PEaRIn i
NEEEHHH XMMHUECKOND PABHOBSCHA OT PAtiiiLX flktopomn,

BLITONHETE XHMHHECKHH JKCHEPHMENT N0 PACTHOTHARIINIO RERHCHIIINNG HEOPTaH YLK |
OPFANHMECKHY BELICCTR;

MPOBIRTE CAMUCTONTEALILGE TORCK XHMHHECKON WHOPMOIINN © HCOOALIORAKINCH PILTIHVHLIX
HETOMHHEGR (HAYSHO-DONYTEPHBN WTAHHA, KOMOLIOTCPRIN Gas dainds, pecypeos Hutephera);
HCTIOABI0BATE KOMITLIITEPHRE TEXHOMOHN JUIH OGPAtaTH M IEPeant i XHMUIECKoR MU OopMETTm
W ee MPEACTARNEHNE B PAVIHMHLX (iopyax;

HETHE L WO BT . II;I'HL':IEFEI'I:IH-EHI: FHOFHA H YMERWA B AKIETH UeoKOo NeaTENRHGCTH 1 T ORCeTHeRHOHA
AHIHM JLhA

OOLACHENNA XHMHYSCKIY RIVICHIN, NPOHCXOANTING B IPHPOIE, HRITY 1 Ha TRONIBOICTRE:



OHPEACIEIHA BOTMOKHOCTH IIPOTCKANKA XHMHYCCKHX NPERPRILCHHE B PAVTHYHILL YEIOHHAX M
OHEHKEH HX NocreacTaai;

IKONOTHYECKH FPAMOTHOND NOREACHAS B OKPYRMOIIEH cpene;

DHCHEH BAHAHHE XHMHMCCHOID BArPHIHCHHY {.II:P}"H{HHJU['E'E CPLIl Hit DRPFEHITM SeioBoEn M Apyrme
AEHHEIE ORI Hss L

GeInacHoro oDPALIEHU © TOPIMHMM # TORCHMHIIMH BELISCTRIMH, AaBOPETOHBIM
obopyaoRannes,

NPHIOTORIEHHA PACTHOPOR MEHKOR KOBULHTPAI B DIITY W WL IPONIEOICTRE;

KFHTH'IIEI:!{-DH OUEHEH AOCTORSPHOCTH XHM HUDCEnH H.u:bnpuuuu . nacnmnmm:rﬂ: W1 [RCTH K
HCTUOMHHKDH,

Popyind KOTPOAM TR, ¥ Memi, nEansKon:
TERY A (KOHTPOILIWE PaBOTI ). cCaMOCTONTEALMLIE PRGOTLL, TEXYIIHA KOMTPOIL B HIE
pparsenTa ypoks. TecTHpOBINKE, PaBOTE [0 KapTovKLy.
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8 . _ | cooRcrmar S 5 S |
45 | 29.04. | KowrpoakHi Ocnoniie nonsris ||
pafoTa no TeMaM npRASHILIE TEM ,
X HMHYECKHE
| peaxiHHD.
| s HetuecTai B WX
. 1 | onoRCTRL i : - el |
40 (B0A TlpaKTHyecKan WimHueckul  RCiCpRMein I
pabota Nel o ol PECHOTHaBEHRIO
TEME REACHER MK HEOPTAHIYECERE | ,
oMerriiprEmiie | W OpranHEcKs BT
l C
| EOPTIHEH R -
W OprAIHHECKH !
= | | BEMCCTRN A= = .
47 | 23.05. | Hrorosas OcHoBiue nonsTwa | |
| KOHTPOThIA (PO AEHHEIY TEM ' |
[ | | Pﬂﬁ'ﬂ“ T |
TEsAs
s TpoeITHe
BELECT BE A,
@ X HMHEICCKRE
KM,

R EeCTHE B
| enoficTBay



6. I pathur nposeienns KOHTPOALHBLIX H HpaKTHYccKuX paloT,

Ne | Dopma Kenrpoas Tema | Mava
| [pakTHyeckas LA 1(T_|;}JI_'_'|-"-It.H_HL I-i-pHLrI[J‘!HHELB}IHL - 06.12.2020r.
pabora Nel ra308 | BOAOPOI, KHCIOPOL,
:p"l'.!IEHHEJII:-I.:I-L'.I ras, aMMHaK,
' ITHNEH ),
. i-__.i.'i'.:a-rri:!l[:r.:lE.H:M | ﬁf."fpﬂﬂHHﬂ BEILIECT Bas. Tl 1soi2nate
pabora Nul
3 | Kowrtpoaesan | «XHMUuecKHe peakidms. | 29.04.2021 r.
pabora Ne 2 vBemectsa 0 Hx CBOHCTBaN. '
|
| $ 0 eyl Mlie LN Wakil) o |
4. | llpakTiueckas - «HMaenTHhHEALNA ' 06.05.2021r.
pabora Nl HEOPIAHHYECKHX W
| OPraHHHECKHX BEILICCTRY.
z e (|TLT 1 - SN s

Kontponshas ‘ « X HMHYECKHE | p&axuuum , 23.05.2021r.
| pafiora Ne 3 «BewmecTna u ux cooficTaan,
wCTpocHHEe BeleCTEy,

7. ¥uebuo-meroganueckue cpelerea obecineenms.
I, lNabpuensn O.C. Xumua. 11 wpace: basoswiit yposedb. YueGuuk s
ODLEODPAIOBATENbHBIX YupewaeHud «[lpodas 2016,
2. [lpuMepHas NporpaMMa OCHOBHOMO ofuero oGpasoBaHUS 10 XHMUK
( DAZOBLIH YPOBEHS);
3, ABTOpCKaA nporpamma  O.C.1aGpuensny,  COOTBETCTEYIOMER
bepepaisiomy | ocyaapcTBEHHOMY 00PAI0BATENLHOMY CTAHAAPTY OCHOBHOIO
obwero oOpasoBadia W JonyweHHas MuHHCTEPCTEOM O0DPAtOBAHKA H FIYKH
Poceniickol @eaepaunn (O.C.1atpuenan [porpassa kypea xumun ans [0-11
knaccos obuecobpasosatensrbix yupexaennin /[ O.C.Mabprensn. — M.: Jpoda,
2010r. ),

Lndpostie 06patoBaTCibHbIE PECYPCRI:

I. Enxnas koanekuds uHposux obpasoBaTensHex pecypeos:  hitp/school-
collecton.edu.ru




2. Poccuiickunil oBueoSpazosaTentHniil nopran: http:/'www schooledu.ru

3. Tatera «Xumuan M callt ans yuwrens «H WAy Ha ypOK  XHMHRH»
hitp://him. I september.ru

4. lNopran nudopmaunonnoid noptepxikn END hitpYepe.edu.ru

5.Eaunoe okno goctyna k obpasosatensHeiM pecypeas hitp/window.edu.ru

6. Pecypcrt caitta BHO http://vio vehim.info

7. Pecypcnt cafita Metoanueckoi nojuiepksn yautenei: hip/school.lotru

Ll i

9. Karanor «O@pajopareisiiie pecypesl  cetw  HMutepuer  jng  obuwero
obpazosaHua» hitp:/catalog.iotru

1), PenepantHbii UEHTP HHPOPMAUHOHHO-0DPHES0BATEN LHEIX
pecypcoshttp:/feior.edu.ru

| 1. Oprasnyieckas XHMHA: MEKTPOHHLIT yyebHur http://www . chemistry ssu.samara.ry
| 2. OCHOBb! XHMHH: HICKTPOHHBIA yueGHMK: http://www hemi.nsu. ru

| 3. Orkperrait koasens: Xusus hitp://www.chemistry ru

| 4. Tonynapras GuBnuorexa xuMudeckux esenTor: hipsin-tr/r/ps

|5, Pecypcnl  cafita  yuelble W COPABOMHLIE MITEPHAILI N0 XHMHH:
hittp:/www.alhimikoy,net

| 65. Pecypenl cadta «BupTyanspas xumwyeckan neonan: http://imaratakm, narod.ru

| 7. XuMuK.py: cair o xsmmi:_hitp://'www.xumuk.ru




8, opMbl M CPEACTBA KOHTPOIH.
(oMbl IPOMERYTOMHOH H HTOMORON aTTECTALHA.

TEKYIIHA KOHTPOL: TEMATHHECKHE CPEe3ki, YCTHBIA onpoc, TeCT, THOPHECKHL
paboTsl, nafopaTopHBIE, NPAKTHHECKHE paboThl

(IPOMERYTOMHEIH  KOHTPO/b. camocTosTe LBl paboTel, TECT, NPOBEPOIHBIE
padoTh
HTOrOBRLIA KOUTPOIL! KOHTPOILHAR pafiota, TeLT.

B uenax obecriedeHHd HanGONLUIER BRTHAHOCTH YHALLHXCH W MOBBILICHAR
NPOAYKTHBHOCTH  KypLa pEKOMEHIYIOTCH CRAeAyIoMe  BHAL  AEHTel LHOCTH
YHALLHXCH:

- ALINMCHLIBAHHE B TETPa/lb OCHOBHBIX TEPMHHORB H MOHATHI

- pafioTa ¢ WINKCTPAILNEH vuEGHHKE,

- napwan u rpynnosas paboTa npH ARiTO/AHEHHH NAGOPATOPHEIX H MPAKTHHCCKRY
JLTEHHAL

- (IPOBELEHHE BHETOPHH H ONPOCOR,

- sanonsende paboued TeTpaM NG MATCPHAILY. npHBeIeHHOMY B yuehHpie o
CAMOCTORTENLHO

- YCTHLIHA OTBET YHALIEIoCs ¥ AOCKH (pacckas HAa TaaaHIyo TEMY )

- WHAHBHAYRILHBIE COODLIEHHA YHAILHRCH { pokna, pedepsT, PesyIBTATH ONLITL,
fipe3eHTalMs W TALE

. ofcyHASHHE HHIHBRIYAIBHOTO cOODUIEHHA TOBAPH LS

. HCLMEHHBI POTPaMMHPORAHHLEIH ONpOC,

- CAMOCTORATENLHOE 3AN0IHEHHE pabo4en TETPajn.

- ApOBEPOUHAN TECTOBAR paboTra;

9, Jlwer KopPeRTHPOBKH pafioueil IporpaMmbl.

o ypoka Tema ypora OfocHOBHRE (PagTHYeCKan NaTa
ApHYKH NEPEHOCE | NPOBEAEHHA
| ¥YPOKOH, YPOKOE
OTCTABAHMHEA
(IPOXOH AEHHHA

NporpaMMHoro
MATEPHANE
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