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Maarupyemeie NnpegMemHble pe3yabmamel 0cBoeHUA yyebHoro npegmemada, Kypea.

CogepmaMue ysebHoro npegMema, Kypea € yKkazaHuem ¢opm opraduzayuu ysetHbIx
3aHAmuii, 0CHOBHEIX BUAOE YyebBHOU geamensHocmu.

TemMamuyeckoe NAAHUPOBAHUE C YKA3dHUEeM KOAUYeCMEBad YacoB HA OCBOEHUE KaM ot
memMkbl.



PafBoqas nporpamMmMa cocTagneHa Ha ocHoee Tpeboeadnid $MOC ocHoeHOro oblero
0Bpaz0BaHUA BTOPOrO NOKONEHKMA, NPMMEPHOR NPOrPaMMel OCHOBHOMO 0obuwero obpa3oeaHua no
XMMUM, aBTOPCKOW nporpammel O.C.MNa6puensHa (NporpaMmma oCHOEHOMD oblero obpazoeaHua No
XKMmMuK). 7 - 9 knaccel. Astopel O.C.MaGpuenan, A.B.Kynuoea. M.: Opoda, 2015), 6azmcHoro yuebHoro
nnaHa.

HMay4eHue XMMHK EHOCHT BONBWON EKNa B AOCTHHEHWE TNABHLIX ueneid OCHOBHOTO obwero
0Bpa3oEaHKA U NpK3BaHo obecneYvnTs:

*  HOPMHMPOBAHWE CHCTEMBEl XMMHHECKMX 3HAHMI KK KOMMOHEHTA ECTECTBEHHO - HAYHHOH
KapTHHEI MUPa;

*  pazBMTHE NHMYHOCTH OBYHAKIMNECA, WX MHTENNEKTYANEHOE M HPABCTEEHHOE
COBEpLIEHCTBOBAHKWE; GOPMUPOBAHKUE M'YMAHMCTHHECKWX OTHOLWEHWA W 3KONOTMHECKH
uenecoobpazHoro NoeefeHua B BeITY W TDYAOEOH AEATENLHOCTH;

*  ELIpaGOTKY MOHMMAHWA O6LWECTEEHHON NOTPEGHOCTA B DAZEMTHIM XMMKMM, 3 TaKwe
QOPMUPOEIHME OTHOLIEHMA K XUMMK KaK K BO3MOMHOW obnactk Byaywei
NPaKTUHECKON OeATENEHOCTH:

*  GOpMMpOBaHME YMeHWiA BezonacHoro o6paleHus C BEWECTBAMM, MCNONbL3YEMBIMUK B
NOBCEAHEBHOM XU3HM.

OCHOBHbIE LEAW M3YHEHMA XMMMKW B OCHOBHOW LWKOME.

*  dopMuUpoEaHKME ¥ 0OVHAOWMXCA YMEHWA BMAETE W NOHMMATE LEHHOCTE 00pazoBaHma,
3HAHMMOCTE XMMWHECKOT0 3HAHWA ONA KAMOOro YeN0BEEKa HE3AEMCHMO OT ero
NpodeccMoHANBHON AEATENBHOCTH; YMEHWA PA3NM4aTL HAKTbI M OLEHKK, CDABHWMEATh
OUEHOYHBIE BLIBOALI, BUAETEL MX CEAL C KPHMTEPWAMM OLEHOK M CBA3L KPUTEPKMEE C
onpefeneHHoN CCTEMOR LeHHOCTER; GOpPMYAMPOBaTL U 0DOCHOBLIBATEL COBCTBEHHY O
NO3MLMKD;

*  HOpMHMPOBaHHWE ¥ 06Y4aKILMXCA LENOCTHOMO NPEACTAENEHHA O MUPE M DOMM XHMHK B
CO303HKMK COBPEMEHHON ECTECTBEHHO - HAYYHONM KapTHHEI MUPa; YMEHKMA 0B LACHATE
0BGBEKTE M NPOLECCE OKPYMAOWER AeRCTEMTEALHOCTH = NPMPOLHOR, COLMANEHONA,
KYNETYPHOH, TEXHUYECKOM Cpeakl, MCNoAL3YA ANA 3TOM0 XMMHYECKHE 3HAHWA;

*  npuobpeTeHue 0BYYAKLMMKCA ONLITA pazHoOBPazHON AEATENBHOCTH, NMO3HAHWA W
CaMOMNO3IHAHWA; KNKYEBLIX HABLIKOE, MMEKILLWX YHMBEPCANBHOE 3HAYEHME AR
pPasMYHLIX BUOOE AeATENLHOCTH: PEWEHHA NPOBNeM, NPUHATHE PELWEHMA, MOMCKA,
ananuia v 06paboTir MHGOPMALMK, KOMMYHWUKATUBHLIX HABLIKOE, HABLIKOE
M3MEPEHW, COTPYAHWYECTE], BeaonacHoro o6palleHHA ¢ BEWECTEAMM B NOBCELHEBHON
HMZHM,



1. MnaHupyembie npegMeTHsIe pe3yaLTaTkl OCBOeHHA yyebHoro npegmera, Kypca.
1) B nosHaeameabHol cgepe:

. OBNageHHE MNOHATHIRHBIM ANMapPaToM M CHMBOJIMHECKMM A3bIKOM XHMKMK;
nepeoHa4anbHbIE CHCTEMATH3IWPOB3AHHBIE NPEACTABNEHHWA O BEWECTEAX, MX
NPpakTHY4eCKOM NpUMEHEHMM]

*  ONBIT HAGNKOOEHWA M ONMCAHKMA M3YYEHHBIX KNACCOE HEOPTaHMHECKHMX COSOWHEHHIA,
NPOCTLIX M CNOMHLIX BEWECTE, AEMOHCTPMPYEMEIX U CAMOCTOATENBHO NPOEOAMMbIX
IKCMEPUMEHTOR, 3 TAKME XMMMUYSCHIMX PRAKLMIA, NPOTEKAEMEIX B NPUPOAE W B BLITy,
WMCNOAL3YA ANA 3TOMD ECTECTEEHHBIA (PYCCHWIA, POQHOR) AZBIK M A3LIK XMMHK;

*  yYMEHWE KNAacCHGMUMPOEATE H3YYEHHBLIE 0B LEKTLI U ABMCHHWA, OENaTh BbIBOAL] M
YMOIAKNKOYEHMA M3 HABAKAEHWIA, M3YYeHHBIX XMMWYECKMY 3aKOHOMEDHOCTENH,
NpPOrHO3MPOBaTh CEOMCTEA HEM3YYEHHBIX BELLECTE No AHANOMMKM CO CBOMCTBaMM
MBYHEHHBIX;

*  YMEHWE MOAENMPOEATE CTROEHME ATOMOE M NPOCTEALWWE MONSKYN:

®*  YMEHWE CTPYHKTYPUPOBATE M3YYeHHLIA MaTepKUan U XUMHYeCKyD MHGOopMaLLMID,
NOMYHEHHYH M3 OPYTUX MCTOMHKHKOE.

2) B ueHHOCMHO-OpUeHmMAauuoHHol cdepe:

#  yMEHWE AHANM3IMPOBaTL M OLEHWBaTE NOCNEACTEWA ANA OKPYHAKLWER cpeasl GLITOBOMA
W NPOM3BOACTEEHHON OEATENEHOCTH YEI0BEKa, CEAZAHHDI ¢ NepepaboTHoi BelwecTs.

3) B mpygosoli cpepe:
®  yMEHME MIAHWPOBATEL M MPOBOAMTE XMMUHYECKMIA 3KCNEDHUMEHT.
4) B cdepe GezonacHocmu MHU3HELEAMEALHOCTIU:

. OBNageHWE OCHOBAMM XNMMHHECKOH MamMOTHOCTH - CNocoBHOCTL dHaNKM3IMpoBaTE M
06LEKTMEHOD OoUEHHMBATE HM3IHEHHLIE CUTYAL WM, CEA3aHHLIE C XK MHUEN, HABLIKAMM
BesonacHoro OEDEIIJ.I'EHI"IR C BELWECTEAMMW, MCNONBIYEMBIMUK B I'IOBEE,EI'HEBHl)ﬁ HHIHM;
HCNONL30BATEL BEWECTEA B COOTEETCTEHMH C MX NpE4HazHAYEHHEM K CEOWCTEaMM,
OMUCaHHBEIMM B MHCTPYHEUWMKM MO NPUMEHEHWHD;

*  YMEHWE OKA3bIBAThb MEPEYH MOMOLL NMPKM OTPABNEHWMAX, OMOTaX M JpPyrkx TDAaBMax,
CEA33HHLIX C BEWECTEAMM M nabopaTtopHeiM 0BOpYA0BEaHHEM.



2. Copepmanune ydebHOro npegmeta, Kypca C yKkasaHMem $Hopm opraH13saumm y4ebHbIx
3aHATHH, OCHOBHLIX BUOOE Y4eBHONR OEeATeNbHOCTH.

OcCHOBHLIE BHALI Y4eBHOR QEeATENLHOCTH:

ELINOJHEHHE HOPM KM TPEBOBEaHWH TEXHMKK BE30NaCHOCTH WHKOALHOTD KabKMHETa XMMKK;

YMEHWE BECTH OMAN0T HA OCHOBE PABHONPABHLIX OTHOWEHKWIA M B3AMMHOND YEAMEHHA, YMEHKHE
KOHCTPYKTHEHO PELUETh KOHDAMKTRI;

MNOCTAaHOBKA Lenen, npecbpaloBaHHe NPaKTHMHECKOH 3303844 B NO3HABATENLHYHY,
MAZHUPOBAHHME MYTEH M LEAK;

dopMynMpoBaHKe CoBCTEBEHHOMS MHEHKMA M NO3MLWK, NOCTPOEHWE APryMEHTOE
KOOPAMHWPOBAHWE 28 C NO3MLMAMKM NapTHEeROE B COTPYAHMYECTES NpK BeipaboTke ofuwero
PELIEHMA B COBMECTHOW ARATENBHOCTH;

OPraHM3aUMAa M NNaHWPOBaHKWE y4eBHOro COTPYAHWYECTEA C YHMTENEM M CEEPCTHUKAMM,
ONpegeneHne LenM M GYHKLLMK Y4acTHWKOB, CnocoBoE B3aMMOLERCTEMA; NNAHHMPOEAHHWE 0BLWLMX
cnocoboe paboTkl;

pPeanyialuma I'IDDEHHO‘HCCHE‘,CI,DEIETEIII:EKDH AEATENBHOCTH,
NpoEEegEHHE Hﬂﬁﬂl-ﬂ,ﬂ'EHHﬁ W IKCNEPHMMEHTOE NO4 PYHOBOOCTBOM YHUTENA]

OCYLWECTBNEHWE PACLUMPEHHOIO NOMCKE MHGOPMAaLMK C UCNIONL30BEAHMEM pecypcos BUBAMOTEK
W MHTepHETS:

ebiBop Hanbonee 3 PeKTHEHEIX CNOCOBOE PeLeHMA 33034 B 33BMCMMOCTH OT KOHKPETHLIX
YCNOBHH;

YCTAaHOENEHME NPUYMMHHO-CNEACTEEHHBIX CBAZEN;

OCYLLECTEAEHME CpaBHEHMHA, KNaccudMKaUMA, CaMOCTOATENLHBIA BeIBOpD OCHOBaHMA ANA
YHAZAHHBIX NOTMYECKHMX ONepaumi;

NOCTPOEHKUE NOTHMHECKMY  PACCYHAEHWIA, BKIHYALMY YCTAHOBAGHWE NPUHUHHO-CAEACTBEHHBIX
CBA3EH;

0BbACHEHWE ABNEHWIA, NPOLLECCOB, CEA3EA M OTHOWEHKMIA, BLIAEAAEMBIX B X048 MCCNenoBaHWI;
03HaKOMUTENBHOE, U3yYalollee, YCBaMBaKWEee M MOMCKOBOE YTEeHWE;

NoOCTAHOBKA NpoBaemel, apryMeHTUPOEaHKWE e AKTYaNLHOCTH.

OpraHM3auMa UCCNef0BAHWMA C Le/ki0 NPOBEPHM TMMOTes;

NocTpogHMe YyMO3aKniYeHMa {HH,[W’I{THBHDE M no EHBHOFHH} H BLIBOAOB HA OCHOBE

ApryMeHTaLM K.



Gopmbl OpraHU3aumMM y4ebHbIX 3aHATHIA:
1. dpoHTansHas

2. HAMEMOYANLHO-TPYNNOBAaA

o

AuddepeHUMpoBaHHAA
4. camocToATensHaA paboTta
¢$OopMbl NpoBEEHHA 3aHATHI:
1. fexkuma
2. becepa
3. MNpezeHTaumMa
4, NabopatopHasa paboTa
5. CamocToaTensHas pabota
Copepianune nporpammel yduebHoro npegmeta «Xumuas 7 wnace (34 waca, 1 4ac B Hepenw)
Pazpen 1. «Xumua B ueHTpe ecrecTBOo3HaHuA» (11 4.)

KMMMWA = YaCTh ECTECTBO3HAHMWA. B3aMMOOTHOLWEHWA YENOBEKA W OKPYMaWero mupa. MNpegmer
KMMMK. DU3IMYECKUE TENa M BElWEecTES. CEOMCTEA BEWECTE. [pUMEHEHHE BEWECTE Ha OCHOBE MX
cBOMCTE. HabmoaeHWe Kak OCHOBHOW METO[ NO3HAHWA OKPYHKAOWErD MUPa. YCNOBWA NPOBEAEHWMA
HabawgeHuA. MnoTesa. IkcnepumMenT. Beigog. CTpoeHue naamedu. NlabopaTopHa 1
obopygoeaHue. Mogens, MogenupoeaHuwe. OcobeHHoCTH MOAENMPOEaHMA B reorpadmi, Gusmue,
Gronorvk. Mogenwn B Guonorvn. Mynased. Mogenu B duzmnke. InekTpodopHan MallWHa.
Feorpaduueckie Mogeny. XUMHYSCKHEe MOLENW: NPELMETHEIE (MOENM aTOMA, MONEKY, XMMUHECKHX M
NPOMBILLNEHHBIX MPOM3BOACTE), 3HAKOELIE, WM CUMBOJEHBIE [CMMBO/ILI 3EMEHTOB, GOPMY LI BELLECTE,
YDABHEHMA PEAKUMA). XMMHYECKHEA 3neMeHT. XMMHYeckHe 3Haki. Mx oBosHaveHue, NporaHoWweH1e.
Xumuseckme dopmynel BewecTe. MpocTeie u cioxHbIe BewecTea. MHaeKcs! u KoaddnMeHTsI.
Ka4ecTEEHHbIA M KONMYECTEEHHLIA COCTAB BEWECTEA. YHHMBEPCANLHbIM XapaKTep NoOAoHeHWA
MONEKYNAPHO-KMHETUYECKONW TeopHK. MNOHATHA «aToOM», «MONEKYNA s, «MOH». CTPOEHME BEIWECTEA.
KpucTannu4eckoe COCTOAHME BELLECTEA. KpMCTaNNMYEeCKME PELWETKN TEEPALIX BeWecTs. duddyana.
GBpoyHoBCKOE ABMMEHMWE. BellecTEa MONEKYNAPHOMD M HEMONEKYNAPHOro cTpoeHuA. Monatue ob
arperaTHoM COCTOAHWM BeWecTBa. PH3MYECcKHE W XMMUYECKME RENeHWA. [a3000pa3HbIe, MUOHWME W
TEEPAbIE BEWECTEA. AMOopdHbIe BewecTEa, CTpoOEHME 3EMAK: AAPO, MAHTKA, Kopa. fluTocdepa.
MHEepankl M ropHele NOpogel. MarMaTtHYeckMe W 0Cag0HHBLIE (HEODraHMHEeCKMe M OPraHUYeCcKMe, B TOM
YWCE W TOPHMKE) NOPoabl. XMMUHECKWA COCTAE MMBOM KNETKW: HEOPraHW4eckKue (Boga u MHHEpanbHbIE
COMM) W OpraHmMyeckme (Benku, Mupel, Yyrneeodel, BUTaMHHLI) BeWecTEa. BMONOrMYeckan poib Bogbl B
MUBOH KneTke. PoTocuHTes. Xnopodunn. Buonorvyeckoe 3Ha4eHWE MUPOE, BeNKoE, 3hUPHLIX Macen,
YINEBOLOE M BUTAMMHOE LA MH3IHELEATENLHOCTH OPraHK3IMoe. KayecTBEHHBIE PEaKLMMK.
PacnozHaegaHWe BELECTE C NOMOLLH KAYECTEEHHBIX DEAKUMWA. AHANMTHYECKMIA CUrHaN. Onpegensemoe
BELLECTED M PEAKTHE Ha HETO.



JemoHcTpaumm:

Konnekuma pasnMqHelx NpegMeTos WM GoTorpaduid NpeamMeTos M3 aNKMHHWA LA
WIMHOCTPALUMKM MAEKW «CBONCTBA — MPUMEHEHME ).

YyebHoe o6opYROBAHKME, MCNONL3YEMOE HA YPOKAX DH3IMKK, BMOAOTHK, reorpadi M XMMHH.

3JnexTpodopHan MallMHa B aercteui. [eorpatwyeckne mogenw (rnofiye, kapta). Buonormyeckne
MOgEenn (Myna¥M OpraHos M CUCTEM OPraHoB PacTeHMIA, MMBOTHEIX W Yenoeeka). Puamnyeckme n
HUMUHECKHE MOLENM 3TOMOE, MONEKY BELWECTE M KPUCTATMHECKUX PELLETOHK.

OBBbEMHBIE W LWIAPOCTEDHHEELIE MOAENM BOAbI, YTAEKMCAOND M CEPHUCTOND ra3os, METAHA.
OBpazubl TEEPALIX BEWECTE KPUCTANNMHYECKOMD CTPOEHKA. MOen KPUCTANNMYECKUX PeLIETOK.

Bopga B Tpex arperatHbIX COCTOAHMAK. KONNEKUMA KPHCTANTMHMECKHMX M aMOPOHBIX BELLECTE M
M3AEAHIA M3 HUX.

Konnekumsa MUHEpPanoB (NazypuT, KOPYHA, XaALKOMUPKT, hAKopKT, ranet).
Konnekuma ropHelx nopog, (rpaHKT, paznnyHbie GopMbl KanblMTa — Men, MpamMop, M3BECTHAK).

Konnekuma ropoymx Mckonaemelx (HedTh, KaMeHHBIA Yronk, cnadusl, Topd).

. [leMOHCTpaLHOHHBIE 3KCNEPUMEHTEI

Hay4Hoe HabmogeHWe M ero onvcadye. MaydyeHre cTpoeHuA NAaMeHM.
CnMpTOBaA IKCTPAKLMA XN0POHUANG M3 3ENeHLIX IMCTLEE PACTEHMI.
allepenyeaHnes YINEKMCAOro ra3a B CTakaH Ha YPaBHOBEWWEHHbIX BECAX.
KauecTEeHHaa peakuMa Ha KMCNopog,

Ka4ecTeeHHaA PEAKUMA Ha YIAEKHCILIA a3,

NabBoparopHblie paboTel:

PacnpocTpaHeHWe 3anaxa o4eKonoHa, AYX0E MK 0e3000PaHTa Kak npouecc  auddysum.
HabBnoaeHune BpoYHOBCHOND ABMMEHWA YACTUHEK YEPHOR TYLUM NOJ, MUKPOCKONOM.
Ouddy3na NeEpMaHraHaTa Kanua B MenaTuHe,

O6Hapy#eHue 3bUPHEIX Macen B aneNbCHHOBOH KOPOYKE,

M3y4eHHE rpaHuTa C MOMOLLBK YEEIWYMTENLHOTD CTEKA.

OnpegeneHye cogepHaHUA EOObl B PACTEHMM.

O6HapYMEHWE MACN3 B CEMEHAX NOLCONHEYHWHA WM TDELLKOTO OpEeXa.

OBHapYHEHHWE KPaXMana B NWeHWYHOH MyHe,

BzaumogeiicTEne ackopBMHOBOM KMCNOTLI C MogomM (onpegeneHue BUTaMUHA C B paziMyHLIX
COKax).

10. MNpogyeaHWe BeIGbIXAEMOT0O BO3AYXA HEPEI MEEECTKOBYHD BOLY.
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11. O6HapyHEHWE M3BECTKOBOW BEOJbI CPEOW Pa3NIM4HBIX BELLECTB.
MpaxkTHYecKkue paboTbl:
1. 3uakomcTeO C NnabopaTopHeiM oBopyaoEaHueM. [paBrna TEXHUKK Be30NacHOCTH.

2. HafnoaeHue 3a ropAwen ceeHoi. YoTpoicTeo 1M pafioTa CNMPTOBKM.

Pazpen 2. Marematvia B xumumM (9 4)

OTHOCMTENBHAA aTOMHAA Macca anemMeHTa. MonekynapHaa macca. OnpegeneHHe OTHOCHTENBEHOA
ATOMHOM MACChl XMMMYECKMX 3M1eMeHToE No Tabauue [. M. Mengeneesa. HaxomaeHHe OTHOCHTENEHOMN
MONEKYNAPHOM Macckl No GopMyNe BEWECTBA Kak CyMMbl OTHOCHTENLHBLIX ATOMHbIX MAaCC,
COCTABNAHLLMY BELLECTBO XMMMHECKMX 3NEMEHTOE, [MOHATHE O MACCOBOR O0NE XMMWHECKOTD 3NEMEHTA
{w) B cnosHom BewecTee M ee pacyeT No dopmyne sewecrea. HaxomgeHne GopmMybl BEIWECTES NO
IHAYEHWAM MACCOEBLIX A0Med 0BpasyrWMy ero aNeMeHToB (INA ABYX4acoBoro M3y4eHus Kypoa). YncTeie
gewectea. CMeck. MleTeporeHHbIe W roMoreHHele cMeck. Mazoo6pazHeie (B03gyX, NPHUPOaHEI raz),
wuakue (HedTs), TEEpabIE CcMecH (ropHbIe NOPOAbI, KYAHHAPHLIE CMECH M CHHTETHHECKWE MOIOLLME
cpeactea). OnpepgeneHue obbemMHoM gonu raza (§) e cmecH. CocTae atMochepHoro Bo3gyxa v
npupogHoro raza. Pacyet obkema J0aM ra3a e cMeck no ero obwemy 1M HaoGopoT. MoHaTtue o MAK.
Maccoean aons eewectea (w) & pacteope. KoHueHTpauma. PACTEOPHTENL W PACTEOPEHHOE BELLECTEO.
PacyeT Macckl pacTEOPEHHOMD BEULECTEA N0 MacCce PacTEopa M MacCOBOH f0Me pacTBOPEHHOMo
gelectea. MOHATHE O YMCTOM BEWECTEE W NpUMecH. Maccoeas gonsa nprmMeck (w) B obBpasue cxogHoro
eewecTea. OCHOBHOE BelecTBO. PacyeT Macckl OCHOBHOID BEWECTES MO MAaCcCe BELWECTES, COOepMallero
OnNpeneneHHYD MacCoBYH OO NPHMECEH.

JeMoHCcTpaumK:
1. Konnekumsa paznuyHbix EMO0E MPaMopa M M3LEeWA U2 Hero.
2. CMechk pEMHOMO M CaXapHOro Necka W WX pasaeneHue.
3. Konnekumnsa HedTH M HeGTENPOSYHTOE.
4, Konnekuws BeITOBLIX CMECEed.
5. [Awarpamma cocTaea aTMocdepHOoro Bo3gyxa.
6. [uMarpamMma cocTaga NpMPOAHOro rasa.

7. Konnekums «MUHepansl U ropHeIE NOpoakl»,

MpakTHyeckve paboTel

1. MMpwWroToENEHWE pacTeopa C 33A3HHON MaCcCOEOH A0NEi PACTEOPEHHOTD BELLECTES.



Pazpen 3. AeneHus, nponcxogaume c sewecreamm (114)

Cnocobel pazgeneHma cMecei M O4MCTHA BeWecTe. HekoTopsle npocTeiwmre cnocofbl pasgeneHmna
CMECEN: NPOCEMBAHME, PA3OENeHWe CMECER NOPOLLKOBE MENE3a W Cepbl, OTCTAMBAHWE, OEKAHTALMA,
LEHTPHUPYTMPOBAHKWE, PA3deNeHHe C NOMOWLH AeNUTENLHON BOPOHKH, duneTpoBaHue. PUALTPOEaHWE
& nabopaTopuu, BeITY WM Ha npou3sogcTee. NoHATHE O dMALTpaTe. Agcopbuma. MonaTke 06 ancopbumK
W ancopbeHTax. AKTMEMPOBAHHEIH YTONb KaK BaMHEWW WA agcopbenT. YCTpoMCcTEO NpoTHMBOrasa.
Cnocobbl 04KMCTEK BOoAkL [LMCTMANAUMA (NeperoHKa) Kak NPouece BelAENeHWA BELECTES M3 MHIKOH
cMeci. [JUCTUANMPOBAHHAA BEO4a W 0BNacTi ee NpUMEHeHHA. KpUCTanaM3auMa UK BbINapHEaHKE,
KpMCTannM3awma 1M BbINApHEaHKE B NaGOPaTOpWK (KPWMCTANAW3aTopEl M GapdhopoBLIE YALIKKW 4NA
EbINapuEaHua) M npupoge. Neperodka Hedtu. HedrenpogykTtel. PpakuMoHHaA NEPETOHKA MUIKOMD
EO34YXa. XMMUHECKMEe PeaKLMKM KaK NPOLecc NpeepalleHda OQHWX BELWECTE B Apyrue. YCnoeus
NPOTEKAHWA M NPEKPALLEHWA XMMUYECKMX Peakumi. CONpUKOCHOBEHME (KOHTAKT) BEWEeCTE, HarpesaHue.
Katanuzatop. MHrmbutop. YnpaeneHve peakuMaMy ropeHua. Npr3Hake XSMMHYecKHY PearLLMi:
WEMeHeHWe LeeTa, 06pazoBaHMe OC3aKa, PACTBOPEHWE NOAYYEHHOTD OCAAKA, BbIOENEHWE [a3a,
NOABNEHWE 3aNaxa, BblASNeHHE WM NOMOLWEHKWE TEMAOTLI.

JeMoHCcTpauuK
1. @uneTp WoTa. BopoHka boxHepa. YcTaHOEKA ANs PUALTPOBAHMWA NOL BAKYYMOM.
2. PecnWpaTopHbie Macky M MapneBkie NOBAIKK.
3. [MpoTUBoras W ero ycTpoMcTeO.
4. Konnekuma «HedTb 1 HedTenpogyKThI».
[eMOoHCTPaUMOHHBIE IKCNEPHMEHTEI
1. PazgeneHue CMECH NOPOLLKA CEPbI M HENe3HbIX ONUAOK.
2. PaszpgeneHve CMECH NOPOLUKE CEPLI M NECKA.
3. Pa3peneHue CMECH EOAL! M PACTHTENLHOMO MAcAa C NOMOLLHY AENHTENEHON BEODOHKH.

4. Mony4eHwe QUCTUANMPOBAHHOW BOALI C NOMOLWLID NaBopaTopHON YCTaHOBKH LA NEPEroHKK
WMHIAKOCTEN.

5. PEB,EI'EJ'IE'HI."IE CMECH NEpPMAaHraHaTa W JMXpomMarta Kaama CNoCcoBoM KPUCTAMTM3ALLMA,
. BBEHMD,EI,E‘F"IETBHE HENe3IHLIX OMNMA0OK KW NOPOLWKa Cepbl NPM HarpeeaHWM.

7. Mony4seHue yrAeKMConoro ra3a B3aMMogercTBMeM MPamMopa C KMCNOTOM M 06HapyseHHe ero C
NOMOLLLH W3BECTHOBOA BOAGI.

8. KatanuTHyeckoe pasnomeHWe NepoKcuaa Boaopoaa (KatanM3atop - AMOoKoKME Mapradua (IV)).
9. OBHapyMeHWe pacTBOpa LWEN0HM C NOMOLLLI MHOWKAToPA.

10. BzavmMoaeHCTEME pPaCTEOpPA NEPMAaHTaHaTa KafkMA M PacTEopa AMXPOMAaTa KafIMA C pacTEOpoM
CyNbdUTa HaTpKA.

11. BzaumogelcTEME PAcTEOPA NePMaHraHaTa KanuA C acKopBMHOBORM KMCNOTON.

12. B2aumMofelcTEME XN0PKAA HENE3a C WENTON KPOBAHOW CONLH M TMAPOKCHA0M HATPHA.



13. BaaumogeicTene ruapoxkcna sxenesa (l1l) ¢ pacTBopom confaHOM KMCNOThI.

NabBoparopHblie paboTel:
1. ApcopBuMa KyKyDY3HBIMKM NAN0YKaMK NapoE Naxy4MX BELLECTE.

2. MayueHue YCTPOIRCTEA 32MMIANKU 1M NIAMEHK.

MpakTHyeckue paboTkl:
1. BuIpalMBaHWE KPUCTANNO0E CONM (LOMAIHWIA IKCNEPHUMEHT).
2. OYKMCTKa NOBapEHHOM COMH.

3. M3y4eHWe Npouecca KopPo3vK Menesa.

Pazpen 4. Pacckasel no XMMuK (3 4)

BhigaiolMecs pyccKMe yHEHbIE-XMMUKKA. MICTOpWA XMMMWYECKMK BEILECTE (OTHPLITHE, MONYHEHHE W
IHaYEHME]. M3yH4eHHEe XMMHUYECKHX PeaKLME.

Copepmanne Kypca xvmum B 8 wnacce (68 yaca, 2 yaca B Hegenio)
Beegenne

nI'JE,EI,MET XKMMKMK. MeToabl NO3HaHKMA B XMMKK: H.EIEIJ"II-il:I',EI|EHI-'1Er IHCMNEPHUMEHT, MOLENHDOB3AHHE.
MCTOUYHMEKM XMMMYECKOH HH¢DpMELI,Ir'II-"I, ee NoNyvYeHWe, aHanKu3 W NnpegcTagneH e ero pesynsTaTtoe.

MNoHATHE O XMMWYECKOM 3NeMeHTe M GOpPMaX ero CyLWeCcTE0BaHKWA: EEIDE'D,EI'HI:I){ aToMax, NPOCThIX
H CNOMHBIX BEWECTEAX.

MpeepaweHns eewects. OTAMYME XMMHYECKMX DEAKLWIA OT PU3MYECKMX AENEHMHA. PONb XMMKHK B
HU3HK YenoBeka.

KpaTkue ceeaeHMA M2 MCTOPUA BO3HMKHOBEHHWA M PAZEMTHA XMMMM. PONbL OTEYECTBEHHLIX
YYEHBIX B CTAHOBAEHHMMA XMMHYECKOH HayKkK - paboTtel M. B. NlomoHocoea, A. M. Bytnepoea, 1. K.
MeHaeneeea.

XMMUYECKAA CUMBOMKA. 3HAKM XMMMYECKUX 3MEMEHTOE M MPOMCXOMIEHWE MX HAZBAHMIA.
Xuruseckne dopmynel. MHgekcs! M koaddmuMerTl. OTHOCMTENBHEIE ATOMHAA W MONEKYNAPHAA MACChI.
MNpoeegeHHe PacYeTOE MacCOBOH 4OMM XMMUYECKOTO 3MEMEHTA B BEWECTEE HA OCHOBE ero GopMynbl.

MepHogUHEecKan CHCTEMA XMMUYECKMX 3nemenToe . 1. Mengeneeea, ee CTPYKTYpPa: Mansie U
GonbWKE Neprodpl, TPYNNs U nogrpynns.. NepuogMYeckan cCMCTEMA Kak cnpaso4Hoe nocobue ons
NOAYYEHMA CBELEHWA O XMMMYECKHK 3NEMEHTAX.
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DemoHcrpaumn. 1. Mogenn (wapoctepsHeesie 1 CTioapra-Epurnefa) paznuyHbIX NPOCTLIX W CAOKHBIX
BewecTe. 2. Konnekuwna CTEKAAHHOR XMMHYECKOR nocygel. 3. KONnekuHa MaTepHanoe M M3Genmid M3 HKX
H3 OCHOBE ANKMUHKA. 4. B3aMMo4eHCTEME MPAaMOPa € KUCAIOTOM M NOMYTHEHWE M3BECTKDBOM BOAbI.

NaBopartopHele oneiTel. 1. CpaeHeHHe CEOWCTE TEEPALIX KPUCTAANMYECKMX BEWECTE M pacTEopoE. 2.
CpaBHEHKWE CKOPOCTH MCNAPEHWA BOAb!, OOSHOMNOHA M 3TMA0BOMD CNKMPTa C dUALTPOBaNEHOR ByMard.

Tema 1. ATOMbI XHMHYECHHX 3NEMEHTOB

ATOMBI Kak GhOopMa CYLLECTEOBAHMA XMMHYECKMXK 31eMEHTOB, OCHOBHLIE CEBEAEHWA O CTROEHHUH
aToMoE. [loKa3aTeNLCTEA CAOMHOCTH CTPOEHKMSA aTOMOE. OnkITel Pezepdopga. NnaHeTapHan Mogens
CTPOEHMA aToMa,

CocTae aTOMHBIX A0EP: NPOTOHLI, HERTPOHL!. OTHOCHTENLHAA aTOMHAA Macca. B3aMMoCBAsL
NOHATHIA «MPOTOH*, «HEATPOH», *OTHOCMTENLHAA ATOMHAA Maccar.

M3MEHEHWE YHMCNA NPOTOHOE B Agpe atoMa - 0BpazoBaHMe HOBLIX XMMHYECKHX 3NEMEHTOR.

M3MEHEHWE YKMCIA HEATPOHOE B AQpe aToMa - obpa3oeaHMe M3o0Tonoe. COEpeMEHHOe
onpegeneHHe NOHATHA «XMMHYECKKMA 3NEMEHT», M30TONkI KaK Pa3HOBWMAHOCTHM aTOMOE OAHOM0
XMMMWYeCKorno anemMeHTa.

SNeKTpOoHEl. CTPOEHKWE INEKTDOHHLIX YPOEHER aTOMOE XMMMYECKHMX 3IEMEHTOE ManbIX
nNepHoLOE. MoHATHE O 3ABEPIIEHHOM IANEKTPOHHOM YPOBHE.

MepHogUHEcKan CHCTEMA XMMUYECKUX 3nemenTos [. M. MeHgeneesa v CTPOSHWE aTOMOB -
dUIMHECHWIA CMBICT NOPALKOBOrO HOMEDA 3NEMEHTA, HOMEPA TPYNMLI, HOMEpa NEpUOLa.

M3mMeHEHWE YUCNE INEKTPOHOE Ha BHELUHEM INIEKTPOHHOM YDOBHE aTOMa XMMHUYECKOrD
INEMEHTA, 0BPA30EAHME NONOMMTENBHLIX M OTPMLATENEHBIX MOHOB. MoHBI, 00pa3oBaHHLIE aTOMAaMM
METANN0E U HEMETANNOE. MPUYUHLI UZMEHEHWA METANNMYECKMY U HEMETA/TMHECKMX CEBOWCTE B
nepuodax W rpynnax. O6pa3zoeaHKe BUHapHLIX coeamMHeHWiA. MoHATHE 06 MOHHOI CBA3K. CXeMbI
oBpa3zoeaHuA MOHHON CEA3M. B3anMOAENCTEME aTOMOE 3NEMEHTOB-HEMETANN0E MeX Dy coboi -
0BpasoBaHMe NBYXaTOMHBIX MONEKY NPOCTLIX BEULECTE.

KoBaneHTHaa HENOAAPHAA XMMUYECHAA CBA3L. JNEKTPOHHLIE M CTRYKTYPHBIE dopMynb.

BzanmopeRcTEME AaTOMOB HEMETANNOB Mexay cobol - obpazoeaHue BMHAPHEIX COEOMHEHWHA
HEMETANNOB. INeKTPOOTPUUEATENLHOCTL. KOBaneHTHaA NonapHan ceAsk. MoHATHE O BANEHTHOCTH Kak
CBOWMCTBE AaTOMOBE 06pa30BbIBATh HOBANEHTHLIE XMMWYECKWE CBA3W. CocTaBneHue dopmyn BUHApHBIX
COENMHEHMA MO BEANEHTHOCTKH. Haxom AeHME BANEHTHOCTH No Gopryne BUHAPHOMD COSOMHEHKA.

BzanMMogeRcTEME aTOMOB METANN0E Mem Ty cOBoR - 0BpazoBaHME METANTMHECKMK KPHCTANN0B.
MoHATHE O METANNMHYECKOH CEAZM.

OemoHcTpayun. Mogeny aToMOB XMMUHECKMX 3N1eMeHTOB. MepuogMyeckan CMCTEMa XMMHHYECKMX
anemenToB [. M. Mengeneeea (paznuyHele dopmebl).

NaboparopHeie oneiTel. 3. MogenMpoBaHKWe NPpMHLKMNG AERCTEMA CHAHWPYIOLWETD MUMKPOCKONA. 4.
HMaroToBnedme Mogenei Monekyn BMHaAPHLIX CoeOMHEHWA,
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Tema 2. MpocTbie BeLWEcTBa

MonoMeHe METANI0B W HEMETANNOB B [epMoaM4ecKoli CMCTEME XMMHHECKKMK 3neMeHTos [. 1.
MenaeneeBa. BamHe ALME NPOCTLIE BEWECTEA - METANMLI [Mene3o, anioMHUHKA, KanbUWA, MarH4i,
HaTPHiA, Kanuit). O6Lme dr3nYeckue CBOIACTEA METANN0E,

BamHellu1e NpocTele BeWecTES-HEMET AL, 06paz0BaHHLIE 3aTOMaMKU KUCNOPOAA, EOOOPOAA,
a3oTa, cepel, Gocdopa, yrnepoaa. Monekynbl NpOCTLIX BEWECTE-HEMETANN0E - BOAOPOAE, KUCNOPOoAa,
azoTa, ranoreHos. OTHOCUTELHaA MOMeKYNAPHAA Macca.

CnocoBHOCTE aTOMOB XMMHYECKWX 3NEMEHTOR K 008pa30BaHMID HECKONLKMX MPOCTLIX BELWECTE -
annoTponyA. ANNoTPONHbIE MOgHEKMKALWMK kMCnopoaa, docdopa, onoea. MeTannM4eckHe 1
HEMETANAMYECKME CEORCTEA NPOCTLIX BEWecTE. OTHOCHMTeNLHOCTE 3TOM0 NOHATHA.

Yucno Aeoragpo. KonudecTeo eewectea. Monk. MonsapHaa macca. MonapHelid obtem
razoobpa3Hebix BewecTs. KpaTHbIe eMHHULE] M3MEPEHWA KOMHECTEA BELLECTBA =~ MMUTMMONL 1
KHMNOMOAL, MUAIMMONAPHAA M KMADOMONAPHAA MACChl BEWECTES, MUTMMONAPHBIA M KWAOMONAPHLIA

06beMbl raz00bpazHeIX BEWLECTE.

PacueTsl € MCNONL30BAHWEM NOHATHA «KOAWHECTBO BEILECTEA», «MONAPHAA Maccay,
#«MONAPHLIA 0BLEM rasoes, «uKCno ABOragpos.

LemoHcTpauuu. MonyyeHue o3oHa. O6pasuel Benoro M ceporo ofoea, 6enoro M KpacHoro Gocdopa.
HexroTopble METaNNbI U HEMETANLI C KOMMMECTEOM BellecTea 1 Monk. MonapHelid o6bem rasoobpazHex
BELLECTE.

NabBopatopHble oNeITeL. 5. O3HaKOMASHWE C KONNEKUWER METaAN0E. 6. O3HAKOMASHWE C KONNEKLUKWER

HEMETANNOE.
Tema 3. CoefMHEHWA XMMHYECKMX INEMEHTORB

CreneHb okMCNeHUA. CPAaBHEHWME CTENEHW OKMOIEHMA M BANMEHTHOCTH. OnpegensHue cTeneHu
OHMCNEHWA INEMEHTOE B BMHaPHLIX coeguHeHmax. CocTagneHme dopmMyn BUHAPHBEIX COEaUHEHWH,
oBWKiA cnocob Mx Ha3BaHWKA.

BEMHapHble COELMHEHWA META/UIOE W HEMETANNOE: OKCUARI, XN0PHABI, CyNbduasl U np.
CocTaBneHwe 1y GopmMy.

BEWHapHLIE COoegMHEHWA HEMETANN0E: OKCHAOLI, neTy4We BOOAODOOAHLIE COCOWMHEHMA, MX COCTaE M
Ha3BaHWA. nD-E,ﬂ'[TEIBHTEﬂH OKCMO0B: BOOA, YFﬂEKHCﬂhIﬁ ras, HeralweHan M3BecTb. I'Ipe,qcmamenu

NETYHHX BOLOPOAHLIX COEAMHEHWIA: XTOPOECAOPOL M aMMHAK.

OCHOBAHWA, MX COCTABE M HA3BaHKMA. PACcTBOPHUMOCTE OCHOBaHWIA B BoAe. MpeacTaBuTenm
LWENOYEN: TMOPOKCMALI HATPMA, KAMWA M KanbUWA. [ToOHATME 06 MHOWKATOPaX M HAYECTEEHHLIX PEAKLLMAX.

KucnoTsl, wx cocTae 1 HaseaHwA. Knaccudukauyma kuonot. Npeacragureni KMCNoT: cepHas,
CONAHAA, a30THaA. MoHATHE O WKane KMonoTHoCTH (Wwkana pH). M3MeHeHWe OKpackK MHOMKAaTOPOE.

MK Kak NPOM3BOAHLIE KMCNOT M OCHOBaHWH, MX COCTAE M HA3BaHWA. PACTBOPUMOCTL CONERA B
eoge. [pencTaeMTeny conei: XxNopug, HaTPUA, KapboHaT 1 GochaT KabLMA.

MOPQHBIE M KPMCTAMNMYECKWE BELLECTEA.
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ME}KMDJIEKYHFIDHI:IE BEBP‘IMG,[LEP.'IETBHH. Tunel HPWUCTANNMYeCKWX PELUETOR. 33BMCMMOCTL CEOWCTB

BEWECTE OT THNOE KPWUCTANAHMHECKHX DELUETOK.

YucTeie pewectea M cvecH. [NpyumMepsl MUOKWY, TEEpAbIX W razoobpazHeix cmeceil. CEOMCTES
YMCTRIX BELLECTE M CMecel. Mx cocTae.

Maccoeaa M 06bEMHAA J0NM KOMNOHEHTA CMECH. PACyYeThl, CBA3aHHLIE C MCMONL30BAHKEM
MNOHATHA « 00N0A ",

DemoHcTpauun. Obpa3ub OKCMOOE, KMCNOT, OCHOBaHMIA K conel. Mogeny KpUcTanIMYecKMy peLleTor
XNOPMAA HATPMA, aNMa3za, okcuaa yraepoga (V). KMCNoTHO-Weno4HbIE MHOMKATOPLI, M3MEHEHHE WX
OHPACHM B Pa3AMHHEIX CPedax. YHUBEPCANbHEIA MHAMKATOD M M3MEHEHME €0 OKPACKH B Pa3NHYHBIX
cpegax. Wkana pH.

NaBopartopHele oneiTel. 7. O3HAKOMAEHKWE C KONNSKUMEN OKCMACE. 8. O3HaKOMANEHME CO CBOMCTEAMM
aMmMMaKa. 9. KayecTeeHHaA peakuus Ha yriekuonslid ras. 10. Onpegenedne pH pacTEOpPOB KMCNOTHI,
wenoyn M eogel. 11, Onpegenerye pH AMMOHHOMO M ABNOYHOMO COKOB Ha cpe3e nnogoe. 12,
OzHaKoOMNEHKE C KoANeKkuuel coneid, 13, OzHaKoMNeHWe C KOMNEKLMER BEWECTE C Pa3HbIM THNOM
KPMCTANAMYECKOR peweTHK. M3roToBneHHe MOLENeR KPMCTANAMYeCKWX peweToK. 14, O3HakoMAeHKWe ¢
oBpazuom ropHoii Nopogkl.

Tema 4. UaMeHeHHA, NPOUCXOAALLME C BELecTEaMH
MoHATUE ABNEHKMA, CBA3AHHBIX C M3MEHEHMAMMK, NPOMCXOAALLMMA C BEUECTBOM.

ABNEHMA, CEAZAHHLIE C M3MEHEHWEM KPUCTAMNWYECKOro CTPOEHWA BEECTBA NP NOCTOAHHOM
€ro CoCTaee, guandeckme AsneHns. PUaIMHECHHE ABAEHWA B XMMHK: JUCTMANALMA, KPHCTAANMIaLma,
EbINapUE3HHE M BO3TOHKA BEWECTE, GUILTPOBAHWE M LEHTPMdYTMPOBaHKE.

ﬂEIJ'IEHI"Iﬂ, CBA3aHHbIE C M3MEHEHWEM COCTAEA BELWECTEE, XMMHYECKWE PEAKLLMM. nDH3HEI{M M
YCNOBWMA NpOTEKAHMA XMMHWYECKMX DEEI{LI,HI;"‘I. Bbl,[l,e.l"IEHHe TEMNOTEI M CBETA - pEakKUWMK ropeHKAa. MoHATHe
o6 3K30 - M 3HOOTEPMHYECHWUX PEaKLLHMAX.

33aK0OH COXpaHeHMA MACChl BRWEeCTE. XMMUYECKUE YPABHEHWA. 3HAYeHMEe MHAEKCOE 1
Ko3dduumeHToR. COCTABNEHME YPABHEHWMA XMMHMYECKMX PEAKLLMIH.

Pac4eTsl No XMMHYECKHM YPaEHEHWAM. PELIEHME 33034 HA HAXOMAEHWE KONHYECTEA, MACChl MM
o06BemMa NpoayKTa PeaKL MK Mo KOWYacTBY, Macce MW ofLemMy MCXOAHOro BelllecTea, PacdeTsl C
WCNONb30BAHWEM NOHATHA «40NA ", KOTAA MCXOJHOE BEWECTEO 4aH0 B EMAE PACTEOPa C 3a4aHHON
MacCoBOH A0Nel pacTBOPEHHOrD BELLECTEA MM COAEDMMT ONpeasneHHyH 40N NpHMecei.

Peakumu pasnomedua. MNpencTagNeHye o CHOPOCTHM XMMMYECKUX peaKUMA. KaTanu3aTtopel.
PepmeHTsl. PeakuuK coeguHeHA. KaTanMTHYECKME W HEKATANWTHYECKHE PEAKUMH, 0BPaTMMEIE W
HeoBpaTUMBIE PeaKUWM. Peakumi 3aMellLeHua. PAL aKTMEHOCTH METANN0B, ro HCNoNL30BaHWe LA
NPOrHO3MPOBAHWA BOZMOMHOCTH MPOTEKAHWA PEAKLWNA MEXTY METALNAMKA M KMCNOTaMK, PEaKLMIA
EbITECHEHWA OOHMY METANNOE U3 PACTEOPOE MX CONEH OPYTMMK MeTannamu. Peakumnu obmena. Peakumm
HEHTPANWZ3LUK. YCNOBMA NPOTEKAHWA PEaKUKMIA 06MEHA B PACcTEOPaX 40 KOHLA.

THnbl XMMUMECKMX PEAKLMIA HA NMPUMEPE CBOWMCTE BOAbIL. PEaKLMWA Ppa3noMeHUsa - 3NEKTPOIK3
BOAbl. PEGKLMM COEOMHEHMA - B3AWMOOEHCTEME BOALI C OKCMAAMW METANN0E M HEMETANN0E. YonoBKe
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B33HMD,qEI:‘iETBHFI OKCHAO0B MEeTannoe M HEMETANNOE C BO,EI,OI;"I. MNoHaTkre AW OPOKCH AL . FEBKLI,HH
JaMeELLEHNA — BEEHMG,D.EP"IETBHE BOOEBl C METaNMaMM. PEEII{LI,HM obmeHa - rTMApoONKM3 BEWECTE.

OemoHcTpaum. NMpuMepsl dU3MYecKuy ABASHMIA: a) nnaeneHue napaduHa: B) BO3roHKa MOAa MK
GeHZ0MHOM KUCNOTEI; B) PACTEOPEHWE OKPALWEHHEIX CONel; 1) AMdGEyIna QYWMCTEIX BEWECTE C ropAwLeH
NAMNOHKK HaKanueaHWA. NpUMepsl XMMUHECKHX ABAEHMIA: 3) ropeHWe mMardua, docdopa; 6)
E33MMOAeiCTEME COMAHOM KMCNOTEI C MPaMOPOM WAKM MENOM; B) NoayyeHe rmgpokcnaa meaum (I1); r)
pacTEOPEHME NONYHEHHOIO TMAPOKCWAA B KWCAOTax; 1) B3aMMoaeicTene okcmaa medn (Il) © cepHoit
KMCAOTOM NPY HAaNPEBaHWK; ) Pa3NOoMEeHHNE NEPMaHTAHATA Kanua; #) pasNomeHe Nnepokcaa
EOAOPOAA C NOMOLLEK JUOKCMAA MaPraHLa M KaTanazebl KapTodena MM MODKOBM; 3) B2aWMO4EHCTEHE
pa3baBneHHbIX KHCAOT C METANTAMH.

NaboparopHeie oneiTel. 15. NpokanMeaHue Megu B NAaMeHu cnMpToeku. 16, 3aMeleHne Megu B
pacTeope xnopuaa megu (I1) menezom.

Tema 5. MpakTukym 1. MpocTedwKe onepauWH C BeLecTEOM

1. Mpaeuna TeXHKWKK BEz0NacHOCT NpY paboTe B XMMUYecKom KabuHete. MNpuemel 0BpaweHus C
nabopatopHeiM 0BopYROBaHMEM M HarpeBaTeNLHLIMK NpUBopamuK. 2. HabnwaeHWA 33 U3MEHEHMAMM,
NPOMCKOAALLMMM C TOPALLEH CEE4OM, M MX OMMCAHKE (JOMALUHWA IKCNepUMeHT). 3. AHaNM3 NOYELI 1
B0kl [AOMALIHWA 3KCNepUMeHT). 4. NPU3HAKK XMMUHeCKUX peakumil. 5. NpurotoBneske pacTeopa
CaXapa W pacqeT ero MacCoBoH 40NW B PAcTEOpE.

Tema 6. PacTeopeHHe. PacTeopsl. PEaKUWKM HOHHOTO 0OBMEHA W OKMCAMTENBHO-BOCCTAHOBMTENBHEIE

peakuumn

PacTeopeHMe Kak GHIHKO-XMMHHECKMIA Npoluecc. NoHATHE O rMgpaTax M KpWCTAANorMapaTax.
PacTeOpMMOCTL. KpUELIE PACTEOPMMOCTH KaK MOAENL 33BMCHMOCTH PACTEOPMMOCTH TEEPALIX BELLECTE
OT TEMNEePaTYpPbl. HACLIWEHHLIE, HEHACLILEHHLIE U NEPECLILEHHLIE PACTEOPLI. 3HAYeHWe DAcTEOPOB
ANA NpUpoael M CeNLCKOMD X03AMCTEA.

MoHATHE 06 INEKTPONHMTHYECKOW AMCCOLUWMALMK. 2NEKTPOAKTE M HEINEKTROAWTEL. MexaHuam
JMCCOUMALMK 3NEKTPOAMTOE C Pa3NHMHHbIM XapaKTepoM CEA3KM. CTeNeHb IMeKTPOMMTHHECKOR
Avccoumaumi. CUnbHele M cnabble 3NeKTpoIM TSI

OCHOBHBIE NONOHEHWA TEOPUK INEKTPOAMTHYECKOR QWCCOUMaLMK. MOHHBIE ypaBHEeHWA
peakumin. Peakuuin obMeHa, Maylwme 40 KOHUE.

KnaccuduKauma MOHOE M MX CBOWMCTEA.

KucnoTel, ux knaccudukauma. JUccolumauma KMCNOT U MX CEOMCTBA B CBETE TEOPHH
INEKTPOAHTHHECKON AMCCOUMALMK. MOoNeKyNAPHLIE W MOHHLIE YPAaBHEHWA PeakuMiA. BzaumoaencTene
KMCNOT € METANNaMK. INEKTPOXMMUHECKWIA DAL HANDAKEHWIA MeTannos. BaanmoaeRcTene KMonoT ¢
OKCMAAMKW METANN0BE. B3aMMOOEHCTEME KMCNOT C OCHOBAHMAMMK — DEAKLMA HERTPANM3ALLMM,
BzaMmMogedcTEME KMCNOT € CONAMM. Mcnonb20BaHme TabaMusl DACTEOPMMOCTM O1A XapaKTEPHCTHUHK

XMMWHECKMX CEOMCTE KMCNOT.

OcHOBaHWA, MX KNacCKMPMKauMA. JWCCOLMALMA OCHOBAHWIA M MX CBONCTEA B CBETE TEOPKM
INEKTPONMTHHECKONW AMCCOUMALMK. B2aMMOLeiCTEME OCHOBAHHWI € COMAMM. MCNonb3oeaHue Tabnuub
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PacTEOPMMOCTM N8 XaPaKTEPUCTUKKM XMMWYECKUX CBOMCTE OCHOBaHWA. B3aMMoaelcTBMe Weno4en ¢

OHCHOaMKH HEMETANNOB.

Conu, ux aWccoumaumna W CECHCTEA B CBETE TEOPHW 3NEKTPONMTHYECKOH OUCCOLMALLMM.
BzaumogeiicTEME cofeid C MeTannamu, ocoBeHHOCTH 3THX peakuuid. BzauMmogedcTEME CONER C CONAMM.
Wcnonb3oeaHue Tabamuel PACTEOPHMMOCTH LA X3PAKTEPHUCTHMKW XMMHHYECKMY CBOWCTE CONEM.

O6obweHne cBedeHHA 06 OKCMAAX, MX HNIACCHDMKALMKM M CBORCTEAX.

FeHeTHYECKME PASE] METANNA W HEMETaNnNa. [eHeTHYECKaA CBA3L MEMOY KNACCaMM HEODTaHHYECKMX
BElLEcTE.

OKMCNMTENLHO-BOCCTAHOEMTENEHLIE DEeARLMM.

OnpegeneHue cTENEHER OKMCNEHMA 408 3NeMEHTOB, 0Bpa3yHLLMX BELLECTES PAa3HLIX KIACCOE.
Peakumi MoOHHOTO 0BMEHE M OKMCAMTENLHO-BOCCTAHOBHMTENLHLIE PEaKLMKM. OHUMCIHMTENL M
BOCCTAHOBMUTENL, OKUCNEHKME M BOCCTAHOBNEHME.

CocTaeneHue ypaEHEHWA OKMCIMTEIEHO-BOCCTAHORHTENLHEIX PEAKLWIA METOLO0M INEKTPOHHOIo
BanaHca.

CeOMCTBA NPOCTLIX BEWECTE - METAAN0E M HEMETANN0E, KMCNOT M COMeA B CBETE OHMCAMTENbHO-
BOCCTAHOEMTENLHLIX DEAKLLMIA.

JemoHcTpaumn. McneiTaHWe BELWECTE M MX PaCTBOPOE Ha 3MEKTPONPOBOAHOCTL. 33BMCMMOCTh
INEKTPONPOECAHOCTH YKCYCHOM KMCNOTE OT KOHUEHTPAUMK. [IBMMEHWE OKPALIEHHbLIX MOHOB B
INEKTPHHECKOM None. B3aumModedcTEME LMHKA © Cepoid, CONAHOM KMCNOTOM, xNopugom megu (I1).
lopeHWe MarHWA. BzaMMogedcTEMe XNOPHOR M CEpOBOA0POLGHON BOaE.

NaboparopHeie oneimel. 17. B3aMmMogeHCTEME PACTEOPROB XN0PWAA HATPHA M HUTpaTa cepebpa. 18.
Mony4eHWe HEPACTEOPMMOrC TMAPOKCHAA M B3aMMOOERCTBME ero C KuonoTamu. 19, Bzaumogeictene
KMCNOT € OCHOBaHWAMK. 20. B3aMMofedCTEME KMCNOT C OKCMAaMK meTannoe. 21. BzauMogeldcTene
KMCAOT € METannamu. 22, BzanMogeicTeMe KMCNoT © conamMi, 23, B3aaumogecTeMe Wwenoyen c
KucnoTamu. 24, B3anmMoaeHcTBME WENoYER C OKCUOAMK HEMETANN0E. 25. B2aumogercTBMe WenoHen c
conamu. 26, Nonyv4eHue M CEOMCTEA HEPACTEOPHMBIX OCHOBaHKA. 27, B3aMMoaeAcTEME OCHOBHLIX
OHCHOOE C KMCNoTamu. 28. BzaMmMogeRCcTEME OCHOBHLIX OKCMAO0E € BOOOH. 29. B3aumogelcTEHE
KMCAOTHEIX OKCHMA0E ¢ wenodamu. 30. B3aumMoaeRcTEME KMCIOTHLIX OKCMA0E C BogoR. 31,
BzaumopeicTeme conei c kmcnoTamu. 32, Baaumogeinctene conei ¢ wenoyamu. 33. BaaumMogedcTene
conen c conami. 34, BaanMmoaedcTBMe pacTBOPOB CONEH C METANNAMMW.

Tema 7. MpakTukym 2. CBOHCTEa PacTEOPOR 3NEKTPONHTOR

1. MoHHBIE peakumMi. 2. YCNOBHMA TEYEHMA XMMHUHECKMX PEAKUKMIA MEMAY PACTECPaMM INEKTDONMTOE 40
KoHUa. 3. CEOMCTEA KMCNOT, OCHOBAHKWIA, OKCHAOE U conel. 4. PELIEHHE 3KCNEepUMEHTANBHBIX 33034,
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Copepmanme Kypca xummm B 9 wnacce (68 vacoe, 2 yaca B Hegeno)
Tema 1. OBLAA X3APAKTEPUCTHKA XHMHYECKHUX ITEMEHTOB M XUMHYECKMX PeaKLMi

MNepuogMHECKWA 3aK0H M NEPHOOWYECKAA CUCTEMA XMMHUYECKHY 3nemerToE [1. M. MeHgeneesa B
CBETE YHeHMA O CTPOEHHH aToMa. Mx 3HaYeHHe. XapakTepucTHKa 3NEeMEHTa NO ero NONOMEHWUID B
NEPHMOAMHECKOM CUCTEME XMMMUHECHMX 3nemeHToe [. 1. Mengeneega. CEOMCTEA OKCMOCOE, KMCNOT,
OCHOBAHWIA M CONER B CBETE TEODPHH INEKTPONMTHMECKON QUCCOUMALLIMMA M NPOLECCOE OKMCNEHMA-
BOCCTAHOBNEHMUA. [EHETUMECKWE PAOLI METANNA M HEMETaNNA. XapaKTEpHUCTHKE XMMHYECKOTD 3NeMEHTA
No KMCAOTHO-OCHOEHBIM CEOHCTBAaM 08PazyeMblX MM COEOMHEHHIA.

MoHATHE O NEPEXOAHLIX 3NEMEHTAX. AMGOTEPHOCTE, TEHETHHECKMIA PAL NEPEXOLHOID
INEMEHTA. AMBOTEPHEIE OKCHAE! H TMAPOKCMAE]. XMMWHYECKAA OPraHU3anmMa Npupogel. XUMUYEeCKUe
peakumn. CHOPOCTE XMMMUYECKoN peakuri. Katanu3atopsl U KaTanms.

NabBopartopusie oneimel. 1. Mony4eHue rMapoKcKaa UMHKA M MCCNEO0BaHKME ero CBOWCTE. 2.
MooenupoBaHWE NOCTPOEHKMA NEPHOAMHECHOR cucTemel [, K. MeHaeneesa. 3. 3aMelLeHHE MENE30M
MegM B pacTeope cyaedata megu (I1). 4. 33BMCMMOCTE CKOPOCTH XMMMHECKOH PEAKLMK OT NPMpogs!
PEATMPYIOLLMX BELWECTE HA NPUMEDE B3AWMOLEACTEMA KUCNOT C METANNAMM. 5. 33BMCUMOCTE CHOPOCTH
KMMWHECKON PEaKLMM OT KOHUEHTDALMW PEarMpyHUME BEEWECTE HA MPUMEDPE B3aUMOOEHCTEMA LMHKA C
CONAHON KMCAOTOW Pa3NHYHON KOHLEHTPAaUKMK, 6. 3aBMCHMOCTE CKOPOCTA XMMHMYECKOH PeakLMK OT
NACLWAAH CONPUKOCHOBEHWA PEATMPYHOLWKMX BEWeCTE. 7. MogenMpoBaHKue «KMUMNALWEro cnofs. 8.
33aBMCMMOCTb CKOPOCTH XMMHUHECKOW PEAKLMK OT TEMNEPATYPLI PEATMPYIOLLMK BELWECTE Ha NpUMepe
BE3aMMOeACTEMA OKCKAA Medm (Il) ¢ pacTeopoM CepHON KMCNOTE Pa3NMYHOA TeMnepaTypel. 9.
PaznomeHWe NepPOKCHAAE BOAOPOAA C NOMOLLLH OKCHAA MapraHua (IV). 10. OBHapyHeHHe KaTanaskl B
nuweeblx npogyktax. 11. MHrMGKMpoBaHKe B3aMMOLERCTEMA KMCNOT C METANNAMKM YPOTPONKMHOM,

Tema 2. Metannei

MNonomeHKe MeTanNoe B MNepuoaMHecKon CHCTEME XMMUYECKKMK 3nemenToB [1. U, MeHngeneesa.
MeTannM4ecKan KPMCTANIMMECKAA PELWETKA M METAIMHECKAR XMMMYECKAA CBA3b. OBwme dusnyeckne
CBOWMCTBa METANN0oB. CNNnaebl, MX CEOMCTEA W 3Ha4eHWE. XMMMYECKME CBOMCTEA METANNOE HaK
EOCCTAHOBMTENEH, 3 TAKME B CEETE WX NONOMEHWUA B SNEHTPOXMMUYECKOM DALY HANPAMEHWIA METANN0B.
Koppozua mMeTannoe W cnocobel Gopebel ¢ Hel. MeTtanne B npupoge. 06wme cnocobel KX NOAyYEeHKHA,

0O6LWaA XapaKTEPHCTHKE WENOYHBIX MeTannos. Metanas B npupoge. OBwme cnocobkl MX NOAYHEHMA.
CTpoeHue atoMoB. LLlenoyHble MeTannsl - NpocThie BelecTea. BamHeHluMe coeMHEHHA WEAoYHbIX
METANNOB - OKCMbI, TMAPOKCK LI M CONKM (XNopKaBI, KapGoHaTE!, CyNbGhATEl, HUTPATBI), MX CBONCTEA M
NPUMEHEHWE B HAPOOHOM X03ARCTEE. KanuiAHkle yaobpeHna.

06UaA XapaKTEpPHCTHHA 3NEMEHTOB MAaBHOW noarpynnel Il rpynnbl. CTpoeHMe aTOMOB.
LlenovyHozemMensHLIE METANLI = MPOCTLIE BEEWECTBA. BamHENIUME COeOUHEHWA LWENOHHO3EMENEHBIX
METANN0E - OKCMALI, TMAPOKCHOL! M COMK (XNopKUakl, KapBoHaTkl, HUTPaTeI, cynbdatel, bocdats), Mx
CBOMCTEA W NPUMEHEHWE B HAPOAHOM XO3ANCTEE.

AnwmuHMA. CTpoeHWe aToma, PH3IMHECKHME M XMMWHYECKWE CBOMCTBA NPOCTOro eewectea. CoeguHeHMA
ANOMMHKMA - OKCMA, W TMAPOKCKMA, WX aMboTepHbIR XxapakTep. BamHeRWWe CoNK aniMHHKA,
MpuMeHeHHe aNKMUHWUA W8I0 CoOeIUHEHHH.
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Henezo. CrpoeHue atoma, bU3MHECKME M XMMUYECKME CBOCTEA NpocToro eewecTea. FeHeTuyeckue
pankl Fe™* u Fe™. BamHeiure conm xenesa. 3Ha4eHre Kenesa v ero CoeguHEHHIA 1A NPHPOaL! K
HAPOAHOID XO3ARCTEA.

OemoHcTpaumy. O6pa3ubl WEeNoHHLIX M WeNo4YHO3eMeNbHEIX MeTannoe. O6pazukl CNA3BOE.
BzaMmMogelcTEME HATPKA, IMTHA M KaNbUMA C BOA0H. B3aMMOAEHCTEME HATPHA M MarHWA C KMCNOPOLOM.
BzaumMogedcTEME METANOE C HemeTannamu. MNonyyenne rugpokcnagoe wenesa (1) v (1),

NabBopatopHele oneiTel. 12, B3aMMO0eACTEME PACTEOPOE KMCNOT MW CONER C MeTannamu, 13,
O3HaKOMAEHKWE C pyaamMK xene3a. 14, OKpawMnBaHHME NAAMEHK CONAMM LLENDYHEIX METANN0E. 15,
MNoayYeHWe MMAPOKCHAE KalbLUWA M UCCAeg0BaHWe ero CBORCTE. 16. MNoayyeHMe rMgpoKcKaa antoMUMHKA
W MCCNefoEaHKUe ero ceoicTe. 17. BaanmogeicTene wene3a ¢ ConAHoM kucnotoi. 18. NonyyeHwne
ruapokcuaoe xeneza () v (1) 1 M3y4eHne ux CBOoCTE.

Tema 2. MpakTtHiym 1. CBOHCTES METANNOE W WX COSAMHEHHIA

1. OcywecTeneHMe LEenoYKM XMMHUYECKHK NPeEpaLLeHuid. 2. MNonyyeHue n CEONCTEA COeqMHEHHIA
MeTannos. 3. SKCNepUMEeHTaNbHbIE 334,34M N0 PACNO3HABEAHMID M NOMYHEHWID COEAMHEHWH METANN0B.

Tema 3. HemeTtannsi

O6aA XapakTepucTHKA HEMETANN0B: NoaokeHre B MNepuogrYeckoi CUCTEME XMMMYECKMX 3NEMEHTOR
. M. Mengeneeea, 0coBEHHOCTH CTPOEHMA AaTOMOE, MEKTPOOTPMLLATENLHOCTE (30) Kak Mepa
#HEMETALTMYHOCTK Y, pAg 30. KpucTanimyeckoe cTpoeHe HEMETANOE = MPOCTLIX BELLECTE.
AnnoTponua. PM3MYECcKMe CBORCTBA HEMETANN0B. OTHOCHTENEHOCTE NOHATHA «METANNS M «HEeMETAMN .

Bopopogp. Monomenune eogopoga B MNepuogryeckoi cMCTEMe XMMUYeckiy 3nemedToe [, M.
Menpeneesa. CTpoeHWe aTOMa M MONEKYIbL. PU3MHECKWE M XMMMYECKWE CBOWCTBA BOOOPOAA, ET0

nomy4eHkH e 1 NpUMEHEHKHE.

Bopa. CtpoeHue Monekynsl. BogopogHasa XMMU4eCcKan cBA3b. PM3MYECHME CEONCTEA BOObI. AHOMANUH
CBONCTE Bogsl. TnapodmnbHele U rnapodobHele BeWwecTEa. XMMUYECKHe CBOMCTEa Boabl. KpyroeopoT
BEOAbl B Npupoae. BogooqncTha. A3pauma Bogsl. BeiToebie gUALTPLL. MKUHEpankHBIE BOGEI.
OMCTUNAMPOEaHHAA BOAA, €€ NOAYYEHHE W MPUMEHEHWE.

O6LaA XapaKTepUCTUKA ranoreHos. CTpoeHKue aToMoE. MpoCcThie BeWEecTEa M OCHOBHLIE COBAWUHEHMA
ranoreHoE, WX CEBOWCTES. KpaTkue ceegeHuA o xnope, Bpome, dTope W Hoge. MpUMEHEHWE FaNOreHOB W
WX COEQMHEHHMH B HAPOAHOM XO3ARCTEE.

Cepa. CTpoeHWe aTomMa, a/NoTPonuMA, CEORCTEA M NPUMEHeHWe poMBMYeckoi cepel. Orcuakl cepel (IV) 1
{V1), wx nony4eHue, CEOMCTBA W NPpUMeHEHKe. CEPHAA KWCNOTa M €€ COMTKM, UX NTPMMEHEHHE B HAPOLHOM
xo3AAcTee. [IpoW3BOACTED CEPHOM KMCAOTLL.

A3oT. CTpoOEHHE aTOM3 M MONEKYbI, CBOWCTEA NPOCTONC EELECTEd. AMMKMAK, CTDOEHWE, CBOMCTER,
NOAYHEHHE M NpUMeHeHne. CoMM AMMOHMA, MX CBOMCTBA W NpuMeHeHne. Oxcuapsl azota (1) w (1V).
A3JOTHAA KMCNOTa, ee CEOWCTES M NpUMeHeHHe. HUTPaTkl M HUTPUTEI, Npobiema X coaepHaHna B
CENLCKOXOZANCTBEHHOM NPOgYKUKMK. A30THbIE yaoBpeHus.
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Gocdop. CTpoeHWe aTOMa, aNNOTPONKMA, CEOMCTEa Benoro U KpacHoro dochopa, MX NpUMEHEHKE.
OcHOBHbIE CoegMHeHKA: okcna docdopa (V) m opTodocdopHan kucnoTa, docdatsl. PocdopHbie
yaobpeHua.

¥rnepop,. CTpoeHue aTomMa, anaoTponuMA, CEOACTEA MOgMEMHaLKMA, NnpuMeHeHKne. OxKcuael yraepoga (1)
1 (IV), ux ceoicTea M NpUMeHeHre. KapBoHaTsl: KanbUWT, COAa, NOTALL, MX IHA4YEHME B NPUPOAE 1
HUZHH HeNoBEeKa.

KpemMHMIA. CTpOEHKWE aTOMa, KPUCTANAMYECKMA KDEMHWMIA, €10 CEOMCTEa M NpUMEHEHWe. OKCUMI KpeMHHA
{IV), ero npupogHele pPazHOBMAHOCTH. CHAMKATEL 3Ha4EHME COeQMHEHWIH KPEMHWA B MHMBOH M HEMMBON
npupoge. MoHATHE O CUAMKATHON NPOMBILLIEHHOCTH.

OemoHcTpaumn. O6pa3usl ranoreHoE - NPOCTbIX BEWeCTE. B3auMoaeHCTEME raNoreHos C HaTPHEM, ©
anoMuHKeM. BuimecHeHWe xnopom Bpoma MK Hoaa M3 pacTBopoB WX coned. BzanmMoaeAcTEWeE Cephl ©
METANNAMM, BOAOPOLOM M KUCNOpoLoM. B3aMMOLeACTEME KOHUEHTPHPOBAHHOR A20THON KMCNOTLI C
mMedpho. NornoweHWe YTNeM PacTEODEHHLIX BELWECTE MM r330E. BOCCTAHOBNEHWE MEOM W3 8€ OKCUAA
yrnem. O6pasusl NPMPOSHEIX COELMHEHMIA XNopa, cepol, docdopa, yraepoaa, KpemMHWA. OBpazybl
BaMHEAWKMK ONA HAPOAHOro X03ANCTEA cyNk$aToR, HMTPaToE, kKapboHaToe, focdartoe. O6pazukl cTerna,

KEPaMMKM, LIEMEHTA.

NaGopatopHele oneiTel. 19. MNomnyseHKe W pacnosHaeaHWe eogopoga. 20. MoonegoeaHKe
NOBEPXHOCTHOTD HATAMEHHWA Bodel. 21, PACTEOPEHME NEPMAHTAHATA KANWA MW MELHOMD KyNopoca B
Bosie. 22, Mapatauma ofessomeHHoro cynkhata meau (I1). 23. MaroTosneHKe rMNCOBONO oTNeYaTka. 24.
O3HaKOMNEHWE C KONNeKUMeR BeiToBbix dunsTpoe. 25. 03HaKoMNEHWE C COCTABOM MUHEDANLHOW BOJEL.
26. KavecTBeHHaA PpeakuMA Ha ranoreHg-moHel. 27. Mony4eHue W pacno3HaeaHMe Kucnopoda. 28.
lopeHWe Ccepel Ha BO3AYXE M B KMCnopoae. 29, CBoMcTEa pa3baBneHHOR cepHoi kucnoTel. 30, MayyieHue
CEOMCTE aMmMMaKa. 31. Pacno3HaBaHWe conei aMmoHua. 32, CEoRCTEa pazBaeneHHoN 330THOW KMCNOThI.
33. BzauMogeicTBME KOHLEHTPUPOBAHHOW a30THOW KMCNOTEI € Meako. 34. Nlopenue docdopa Ha
BO3AYXE W B kMonopoge. 35. Pacno3Haeadue docdatoe. 36. lopeHue yrna B kucnopoge. 37, MNonydeHune
YrOMBHOM KMCNOTEI M M3y4eHue ee ceoicTe. 38. Nepexog kapOoHatos B rugpokapboHatel. 39.
PaznoxeHue ruapokapboHaTa Hatpua. 40. Monyv4eHue KpeMHEBOH KMCAOTEI M M3YHEHHWE £& CBOMCTE.

Tema 4. Mpaktikym 2. CBOHCTEA COEJMHEHHA HEMETANNOBE

1. PelueHue 3KCNepUMEHTANbLHEIX 33434 No Teme «[logrpynna ranoreHoe». 2. PelleHue
IHCMEPUMEHTANLHLIX 33834 No Teme «[Nogrpynna kuonopoaas. 3. PelleHHe 3KCNepUMEHTANBHEIX 3334
no Teme «MNogrpynna azotas. 4. PelWeHWe IKCNepMMEHTANBHEIX 33034 no TemMe «Mogrpynna yraepogas.
5. NonyseHue, cobMpaHKWe M pacnozHaBaHWe ra3oe.

Tema 5. OboBlEeHMe 3HAHWHA NO XMMKMK 33 KYPC OCHOBHOMN WwKoAbl. MoAroToBKa K rocyaapcTBeHHON
WTOroBoOM aTTecTaumum (Or3)

Mepuoguyeckiid 3aKoH W MNeprogMYeckan cMCTEMAa XMMUYeckMX anemedTos [. M. Menneneesa.
DUZMYECHMIA CMBLICN NOPALKOBOTD HOMEDA 3/IEMEHTA, HOMEDOE NEPMOLA M TPYNNLL. 3aKOHOMEDHOCTH
W3MEHEHWA CBOMCTE 3NEMEHTOE M WX COEQMHEHWI B NEPMOLAX M TPYNNax B CBETE NPEACTABNEHWH O
CTPOEHWUW STOMOB MEMEHTOB. 3HAYEHHWE NEPHOAMHECKOTD 3aKOHA.

BUALI XMMHMYECKMX CEBAZEH M THNbLI KPUCTANAMYECKMX peleToK. B3anMoCBA3ZL CTROEHMA K1
CEOMCTE BELLECTE.
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Knaccudmuxauma XMMHUHECKMX DRAKUMIA N0 PA3IMYHLIM NPHU3HAKaM (MMCN0 ¥ COCTaB
PEATMPYHILLMX M 0BpasyHOWMXCA BEWECTE; HAAWYME MrPpaHuubl pazgena $a3; Tennosoi sddekT;
M3MEHEHMWE CTENEHEN OKWCNEHWA aTOMOB; MCNONLI0BAHHME KaTanWzaTopa; HanpaeneHue NpoTeKaHMa).
CHOPOCTE XMMMHECKWX PEAKLMIA M GaKTOpbl, BAMAKILWME Ha Hee. OBpaTMMOCTE XMMHUHECKMX PEaKLMIA W
CnoCobbl CMELLEHHA XMMHYECKOTO PABHOBECHA.

MpocTbie ¥ CAOMHEIE BeWEcTEa. MEeTannbl W HeMeTannbl. MeHeTH4eCKHe pAgElI METanNNa,
HEMETANNA W NEPEXOOHOMND MeTanna. OKCHAbL! M TMOPOKCHAL! (OCHOBAHWA, KMCNOTLl, aMboTepHEIE
rHapoKCUael), conu. Wx cocTae, KNacCHGMEaLMA 1 oBLLME XMMMHYECKWE CBOMCTEA.
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3.TemaTHyecKoe NNaHWpOBaHKe

7 Knacc
[1vac B Hegemw, Boero 34 4)

Koy
HaumeHoBaHWE ecTeo
Yacoe
paziencs u o
TEM
nporpa
MME
1 KXMMMHA B LWEHTPE eCTeCTBOIHAHMA 11
2 MaTtemaThka B XMMKHH g
3 HABneHUA, NPOMCXOAALLME C BELLECTBAMM 11
4 Pacckazel No XMMUH 3
HMroro 34
8 wnacc
(2 yaca B Hegemw, Bcero 68 4)
Konmy
HaumeHoBaHKWe ecreo
YaCcoEe
pazgence U o
TEM
nporpa
MME
1 BeegeHue 4
2 ATOMBEI XMMMYECKMX INEMEHTOE g
3 MNpocThie BEWECTEA &
4 CoeAMHEHWA XMMHYECKHMX 2NEMEHTOR 14
5 M3meHeHHA, NPoOUCX0AALLME c| 12
BEWECTEaAMM
MpakTikym 1. MpocTedwke onepaumy c | 3
BEWECTEaMM
PacteopeHMe. PacTeopbl. Ceolctea | 18
pacTBOPOE INEKTPONMTOE
Mpaktkkym 2.  CeolcTBa pacTeopoe | 1
INEKTPONMTOE.
HToroeoe NOETOpEHKE 1
WTOro ]
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9 Knacc
(2 yaca B Hegemo, scero 68 4)

Konuy
ECcTBO
Yacoe
no
nporpa
MMe

HauvmeHoeaHKWe
pa3fenoe M
TEM

BeegeHwe

10

MeTannkl

14

NpakTkys 1. CBOWRCTEE METANA0E W WX | 2

COeaMHEHWA
Hemetannsl 25
NpakTkys 2. CBOMCTBA COEOMHEHMA | 3
HEMETANNOE.

ObobleHWe 3HAHMA No XMMHMA 33 Kypc | 10
OCHOBHOW LWKO/bI.

Pezepe

4

HMroro

&8
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