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I[HOACHUTEJIbHA A 3AIINMCKA

®denepanbHas paboyasi mporpaMma Mo XUMHUHU JJIsi OOYYaroUIUXCsl C 3aepiKKON
ncuxuyeckoro passurtus (nmanee — 3I1P) Ha ypoBHE OCHOBHOro OOIIEro 0Opa3oBaHUS
NOATOTOBJIEHA Ha oOcHOBe DenepalnbHOTO TOCYAApPCTBEHHOIO 00pa3oBaTeIbHOro
cTaHgapra ocHoBHoro obmero obpaszoBanus (IIpukaz Munmnpocsemnienuss Poccun ot
31.05.2021 1. Ne 287) (manee — D®I'OC OOQO), denepanbHON aganTUPOBAHHOMN
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEr0o 0Opa3oBaHMs IJi OOYYarOIIMXCs C
OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbs (IIpuka3z Munnpocsemienust Poccuu ot 24
HOsiOpst 2022 1. Ne 1025), denepanbHoii pabodeil mporpamMmbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi 1O ydyeOHOMY mpeamery «Xumusi», DenepanbHO MNPOrpaMMbl
BOCIIUTAHUSA, C YYETOM pacCIpeleleHHBIX IO KJIaccaM MpPOBEPsieMbIX TpeOOBaHUM K
pe3ynbraraMm ocBoeHus denepaabHON alanTUPOBAHHON 00pa30BaTENbHON MPOTPaMMBI
OCHOBHOTO OOIIEro o0pa3oBaHUs i OOYyYaIOmUXCS C 3aJEP>KKON TMCUXUYECKOTO
pa3BUTHA M  JJIEMEHTOB  COAEpP)KAHMS, TMPEACTABICHHBIX B  YHUBEPCAIBHOM
komudukarope mo xumun, KoHIenuy npenogaBanus y4eOHOTO mpeaMera «XuMus» B
oOpa3zoBarenbHbIX opranuzanusx PD, peanusyronmx ocCHOBHbIE 00II€00pa30BaTeIbHbIE
MIPOTrPaMMBl.

[Iporpamma mo xumun pazpaboTaHa ¢ MEIbI0 OKa3aHUS METOAMYECKON MOMOIIN
YUHTEII0 B CO3/IaHUK paboueil MporpamMMbl IO Y4eOHOMY MPEIMETY.

Yuebupiii  mpeaMer  «XuUMHA» ~ BXOIUT B NPEAMETHYHO  00JacTh
«EcrecTBeHHOHay4HbIE TMPEAMETHI». B cucTemMe ecTecTBEHHOHAYYHOTO OOpa30BaHMS
XUMUS KaK Y4eOHBIN MpeaMeT 3aHUMAEeT BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJIbI,
(GbOopMHpPOBAHWU HAYYHOW KAPTHUHBI MHpPA, CO3JAHUM OCHOBBI XUMHYECKUX 3HAHUH,
HEOOXOJIMMBIX JIJIsi MOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOIO U 0E€30MACHOr0 s
YeJIOBEKa W OKpYKawlled ero cpenbl olpaza »KU3HU, a TakKKe B BOCIHUTaHUU
JKOJIOTUYECKOHN KYJIBTYPHL.

VYcenemHocTh U3y4eHUsT XMMHHM CBSI3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3BIKOM,
coOMro/IeHneM TMpaBuil  Oe30macHOd pabOThl TPU  BBHIMOTHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHHUEM MHOT'OYMCIICHHBIX CBSI3€M XMUMHUU C JPYTUMH IpeaMeTaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKIIOYaET B c€0s1 OCHOBBI HEOPTaHUYECKOW M OPTaHUYECKON XUMUHU.
['maBHOM ujeel mporpamMmel SIBJISIETCS CO3/IaHNE 0A30BOI0 KOMILUIEKCA OMOPHBIX 3HAHUM
M0 XUMUH, BBIPAKEHHBIX B (DOPME, COOTBETCTBYIOIIEH BO3PACTy OOYYaIOUIUXCS M WX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conepxanun TaHHOTO Kypca MpeACTaBI€Hbl OCHOBOMOJATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHHUS, BKJIOYAIONIME HM3YYEHHUE COCTaBa M CTPOCHUS BEILIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOWMCTB BEIIECTB,
HCCIIEIOBAHNUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIPaBICHUS MU
B IIEJISIX MTOJTYYEHHUSI BEIIECTB U MaTEPUAJIOB.



TeopeTnyeckyro OCHOBY U3YYEHHUsI HEOPTAHUYECKON XUMHUHU COCTABIISIET aTOMHO-
MoOJeKyJisipHoe yueHnue, [lepumommueckuit 3akoH J[.MI. MengeneeBa ¢ kparkumu
CBEJCHUSIMU O CTPOEHHUU aToMa, BHUAAX XHUMHUYECKOW CBS3H, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHUYECKUX PEAKITH.

B usydenun kypca 3HaUMTEIbHAS POJIb OTBOJIUTCA XUMHUUYECKOMY DKCIIEPUMEHTY:
NPOBEJCHUIO TPAKTUYECKUX U J1a0OpaTOPHBIX paboT, OIMUCAHUIO PE3yIbTaTOB
YUEHHYECKOTO IKCIEPHUMEHTa, COOJIIOIEHUI0 HOPM M TpaBHi Oe30mMacHOi paldoThl B
XUMHUYECKOM J1abopaTopuH.

Peanmzanus ;aHHO#N IpOrpaMMBbI B TIpoIiecce 00ydeHus MO3BOIUT 00yJaroIUMCs
c 3IIP ycBouTh KItOUEBBIE XMMHUYECKHE KOMIIETCHIIMM W TIOHSATH POJb M 3HAUCHUE
XUMHH CPEIU APYTUX HAYK O IPUPOIE.

N3ydyenne xuMuu CrocoOCTByeT (OPMHUPOBAHUIO Yy OOYYAIOIMIMXCS HAYYHOTO
MUPOBO33pDEHUS, OCBOCHHIO OOIIEHAy4YHBIX METOJ0B (HaOdIOJeHue, H3MEpPEHHeE,
DKCIIEPUMEHT, MOJICTUPOBAHNE), OCBOCHHIO TMPAKTHYECKOTO MPUMEHECHUS HAYYHBIX
3HAHWM, OCHOBAHHOTO HAa MEXKIIPEAMETHBIX CBs3sX ¢ mpeameramu «OKpyKaronui
Mupy», «®duszukay, «buonorus», «l'eorpadpusa», «Marematuka» u (GOpMHUpPYET
KOMIICTCHIIUHA, HEOOXOAMMBIC IS TPOJMOJDKCHHs oOpa3oBaHMS B 00JacTu
€CTECTBEHHBIX HaYK.

W3yyeHne XuUMHUHM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (QYyHKIMOHAJIBHOM  TPaMOTHOCTH,  YMEHUS
BOCIIPHHUMATh W KPHUTHYCCKU aHAJM3WPOBaTh HWH(OpPMAIUIO, TNPEJACTABICHHYIO B
paznu4HBIX (opMax. 3HAUMMOCTh MPEAMETA IS Pa3BUTHs KU3HEHHOW KOMITETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3akmiodaercss B YCBOGHHHM OCHOBBI XUMHUYECKUX 3HAHUMH,
HEOOXOAMMBIX JIJIsl TIOBCEIHEBHOW XH3HW; HABBIKOB 3/J0POBOTO M 0€30MACHOrO s
YeloBeKa U OKPYXKalolleld ero cpeabl obpasza *Ku3HH, HOPMUPOBAHUH SKOJIOTUIECKON
KYJTbTYPBHI.

[Iporpamma otpaxkaeT cojaepkaHue OOydYeHHUs MpeaMeTy «XUMHUsS» C Y4eTOM
0cOo0BIX 00Opa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. Onajenue yueOHbIM
npeaMeToM «XHUMHEs TPEICTABISIeT OMPEAeNEHHYI0 TPYAHOCTh Ui OOYYaromIUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEATEIBHOCTH, MEPUOIHICCKUMHU
KOJICOAHUSIMU BHUMaHUS, MaJIbIM 00BEMOM TMaMsTH, HEJOCTaTOYHOCTHIO OOIIIEro 3amaca
3HAHWM, TOHWKCHHBIM ITO3HABATEIILHBIM HHTEPECOM M HHU3KHM YPOBHEM PEUEBOTO
pa3BUTHSL.

Jnst mpeononeHus TPYAHOCTEH B HM3YYEHUMM YYEOHOro mnpeamera «XHMHs»
HeoOXxonMMa afanTaius o0beMa U XapakTepa yueOHOro Marepuaia K Mmo3HaBaTeIbHBIM
BO3MOXKHOCTSIM JTAHHOW KaTEropuH OOYYaroIIMXCs, Y4eT UX OCOOCHHOCTEH pa3BHUTHSA:
WCIIOJIb30BAaHUE QJITOPUTMOB, BHYTPUIPEIMETHBIX H MEXKIPEAMETHBIX CBS3EH,
MOCTENIEHHOE YCIOKHEHUE U3YyYaeMOoro MaTepuarna.

[Ipy w3ydeHHMH XWMHU HEOOXOIUMO OCYIIECTBIATH B3aUMOJICUCTBHE Ha
MOJINCEHCOPHOU OCHOBE.

Teopernueckuii MaTepuan PEeKOMEHIYeTCS H3ydaTh B IMPOIECCE MPaKTUYECKOM
JesaTeNbHOCTA. BO3MOXKHO BBIZICNICHHE OT/ICIBHBIX YPOKOB Ha PEIICHHE 3a7a4 B CBSI3U
CO CIIO)KHOCTBIO aHanu3a Tekcta oOydarommumucs ¢ 3I[1P. Oprannyeckoe eguHCTBO
MPAKTUYECKON W MBICIUTEIHHON JEATENHHOCTH OOYYAIOIIMXCS Ha YPOKaxX XUMHHU
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CIIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMAaHHUE NMPU U3YyYCHHH XUMUU YACNSAETCS M3YUCHHIO «CKBO3HBIX)
MOHATUHN ¥ (POPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHHUS MaTepuaa.

Lenu u 3anaun U3ydyeHus y4eOHOro MpeaMeTa « X UMHUs»

O6mme menu wu3y4yeHuss y4deOHOro rmpeamera «XuMUS» TPEACTaBICHB B
OdenepasibHOM  paboueld mporpamMme OCHOBHOro oOmiero ooOpazoBanus. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOILEro
o0pa30oBaHus, HAMPABICHHOCTH OOYyYEeHHs Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHuEe €€ HHTEIUIeKTa M 0o0mmel KyabTypbl. OOydeHHE YMEHUIO YUYUThCA U
IPOOJKAaTh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIEE BpeMs SIBISETCS OJHOU
13 BaXHEUIUX QYHKIUN yIeOHBIX MTPEAMETOB, B TOM YHUCIE U «XUMUN.

st obywarormuxcst ¢ 3[IP, Tak ke, Kak ¥ 11 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBaIOLIHNX OCHOBHYIO 00pa3oBaTeNbHYyIO nporpammy,
JOMHUHHPYIOLIEE 3HaYE€HUE TPUOOPETAIOT TaKKUE LIETH, KaK:

dbopMUpOBaHME  WHTEUICKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEILHOMY NMPUHATUIO PEIICHUN, CTIOCOOHON a/1aliTUPOBATHCS
K OBICTPO MEHSIOIIIUMCSI YCIIOBHUSIM KU3HU;

HAMpaBJICHHOCTh OOYYEHMS] HAa CHCTEMAaTHYECKOE MNPUOOIIECHHE YJallluxcs K
CaMOCTOATEIbHOM NO3HABATENbHON I€ATENbHOCTH, HAYYHBIM M IPAKTUYECKUM METOAAM
MO3HaHUsA, (POPMHUPYIOITUM MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUU;

oOecrieyeHue YCJIOBHUH, CIOCOOCTBYIOIIUX MNPUOOPETEHUIO O0YyYarOUUMUCS
OIbITa PA3HOOOPA3HOM JIESITEIIbHOCTH, O3HAHUS U CAMOMO3HAHHUSI, KIIFOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl Pa3IUYHbIX BUIOB
NESITENbHOCTH;

dbopMupoBaHrEe YMEHUN OOBSCHATH U OICHUBATH SIBJICHUS OKPYXKAIOIIET0 MHUpa
Ha OCHOBAHMH 3HAHUU U OMbITA, MOJYUYCHHBIX MIPU U3YUECHUU XUMUH;

dbopmupoBaHre y 0OydYalOIMMUXCS TYMAHHUCTHYECKUX OTHOIICHWH, MOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUW JJIs BBIPAOOTKH HKOJOTUYECKH II€IeCO00pa3HOro
MOBEIEHMS B OBITY M TPYIOBOM JEATEIbHOCTU B LENIAX COXPAHEHHsI CBOETO 3[I0POBbS U
OKpY’Karoller IPUPOIHON CPENBI;

pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIHOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMSI OOILEUETIOBEUECKUX IEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MPOQ WISt U HAMPABIECHHOCTH JaJIbHEUIIEro 00yUeHus .

Kypc HanpaBiieH Ha pelieHue ciaeayonmx 3a1a4, 00ecneunBatonuX pealtn3alno
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOI'O MOJXOJ0B K OOYYEHHIO XUMHUHU
oOyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00I111eT0 00pa30BaHUS:

¢opMupoBaHHE TEPBOHAYAIBHBIX CHUCTEMAaTU3HPOBAHHBIX MPEICTABICHUNA O
BELIECTBAX, X NPEBPAIICHUAX U NPAKTUYECKOM MPUMEHEHUU; OBJIAJICHUE TOHATUNHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

OCO3HaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOI'O €CTECTBO3HAHHUSA, XHMHUYECKUX MPEBpPALICHUN HEOPraHUYECKUX M
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTMX SIBJIE€HUW >KUBOW W HEXKUBOW MHPUPOIBI;
yriyOsaeHue NpecTaBIeHU 0 MaTepruaibHOM €IMHCTBE MUPA;



OBJIaJICHWE OCHOBAMU XUMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBAThH
U OOBEKTHBHO OIICHWBATh XKU3HCHHBIE CUTYaIlWW, CBS3aHHBIC C XMMHEH, HaBBIKAMHU
0e30MmacHoOro oOpallleHusi ¢ BEIECTBAMH, MCIONb3YEeMbIMU B TOBCEIHEBHOW KU3HH;
YMEHUEM aHAJU3UPOBaTh M IUIAHMPOBATh JKOJIOTMYECKH O€30MacHOE MOBEACHHE B
LEJISIX COXPAHEHHUS 3[0POBbsI M OKPY’KaIOIIEH Cpebl;

dbopMHUpOBaHUE YMEHUIN yCTaHABIMBATH CBSI3M MEXKIY pPEaIbHO HAOII0IaeMbIMU
XUMUYECKUMH SBJICHUSIMUA U TIPOIECCAMHU, TIPOUCXOIAIIUMA B MUKPOMUPE, OOBSICHITH
NPUYKUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKXe 3aBUCUMOCTh MPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

NPUOOPETEHHE OMbITA KCIIONB30BAHUS PA3IMYHBIX METOJOB M3y4Y€HHUs BEUIECTB,
HaONIONEHUST 3a WX TMPEBPAIICHUSIMH TPU TMPOBEICHUM HECIOKHBIX XHUMHYECKHUX
HKCIIEPUMEHTOB C UCIIOIH30BAaHUEM JTA0OPATOPHOTO 000OPYI0BaHUS U IPHOOPOB;

dbopMUpoBaHUE TMPEACTABICHUN O 3HAYECHUM XHWMHUYECKOM HAyKW W PEUICHUU
COBPEMEHHBIX HKOJIOTMYECKUX MPOOJIEM, B TOM YHUCIE B MPEIOTBPALIEHUN TEXHOTECHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA U AlaNTANMHU Y4eOHOI0 MaTepuaJia o XuMHH

OOyuenue ydeOHOMY mpeaMeTy «XuMHUsS» HEOOXOAUMO CTPOUTH Ha CO3/IaHWU
ONTUMAJIBHBIX YCIIOBUW NJIi YCBOCHHS MPOrPAMMHOr0 Marepuana OoOy4aroluuMUCs C
3I1P. Bonblioe BHUMaHHWE JOJKHO OBITH YAEIEHO OTOOpY ydeOHOro marepuajia B
COOTBETCTBHH C MPUHIIMIIOM JIOCTYITHOCTU TIPU COXpPAaHEHUU 001Iero 6a3oBoro ypoBHs.
OH 1OmKEeH MO COACP)KAHUI0 U 00BeMYy OBITh aJIalNTUPOBAHHBIM JIJI1 00YYaIOIIMXCS C
3IIP B COOTBETCTBUM C WX OCOOBIMH OOpa3zoBaTelbHBIMH TMOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBIaJeHHEe MarepuaioMm oOyuatomumucs c¢ 3I[IP mocpenctBom ero
JE€TATBHOTO OOBSICHEHHS] C CUCTEMAaTUYECKUM MMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUI C HCIOJIb30BAHHEM NPHEMOB AJITOPUTMU3ALMUA U BU3YaIbHBIX
OIop, 00y4Y€eHUsl CTPYKTYPUPOBAHUIO MaTepHaa.

Bonpiioe 3HavueHwe A MOTHOIIGHHOTO YCBOCHHUS Y4EOHOrO0 mMaTepualia MMEeT
ornopa Ha MEXKIIPEJAMETHbIE CBS3M BOMPOCOB, M3YYa€MbIX B JIAHHOM Kypce, ¢ TaKUMH
yueOHbIMU npeaMeramMu Kak «l'eorpadusi», «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ Y4YeOHbIH Marepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 JyYlIEMY OCMBICIICHHIO, 00jiee MPOYHOMY
3aKpEIUICHUIO MOJMYYEHHbBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moAroToBke K ypoKaM y4WTENb JIOJDKEH MPEayCcMOTPETh (GOPMUPOBAHUE Y
o0yJarouuxcs yMEHU aHAJIU3UPOBATh, CPAaBHUBAThH, 0000IATh U3y4yaeMblii MaTepual,
TUTAHUPOBATh TPEJCTOSIIYI0 pPaboTy, OCYIIECTBISATH CAMOKOHTPOJb. HeobOxomumo
MOCTOSIHHO CJICIUTh 3a TMPaBWIBHOCTHIO pPeYeBOro OGOpPMIICHUS BBICKA3bIBAHUMN
obyuaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSMM MOBENECHUSI U JIEATEeNIbHOCTH, oOydarommxcs ¢ 3I1P
(pacTOpMOXKEHHOCTb, HEOPraHM30BAHHOCTh) HEOOXOIUM CTPOXKAMIIMIA KOHTPOJIb
COOJTIOJICHUSI TIPABWJI TEXHUKHU O€30MaCHOCTH IMPHU MPOBEECHUH JTa0OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IlpumepHbie BUAbI aesATeabHOCTH oOydawimmuxcsi ¢ 3IIP, o0yciaoBiieHHbIe
0c00bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH U 00eCleYUBAKOIIUE OCMBICJIEHHOE
O0CBOEHHE COJIePKAHNU 00PA30BaHUA N0 NpeaMeTy « XHUMMI»
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Conepxanue BUAOB JeATerabHOCTH oOywatouuxcsi ¢ 3IIP Ha ypokax xumuun
oTpeenseTcs: ux OCOOBIMU 00pa3oBaTEIbHBIMH MOTPEOHOCTSIMU. [loMHMO MIHUPOKO
ucnonb3dyembix B @OIT OO0 obmux i Bcex 0O0Yy4arolMXCsi BUAOB JIESITEIbHOCTH
CIENyeT YCWIUTh BHUJABl JESATEIBHOCTH, CHEHU(PUYHBIE JIsI JAHHOM KaTeropuu
oOyuarouuxcs, g 00ecredeHns] OCMBICIEHHOIO OCBOCHMSI CO/IepKaHMsl 00pa30BaHus
M0 MpEeAMETY: YCWIEHHE MPEAMETHO-NPAKTUYECKOW AESATENbHOCTH C aKTHUBHM3aLUEH
CEHCOPHBIX CHUCTEM; YEpEJOBAHHE BUAOB JIE€ATEIBbHOCTH, 3aJCHCTBYIOLIUX pPa3IMYHBIE
CEHCOPHBIE CUCTEMBI; OCBOEHHUE MAaTEpHalIa C OMOPOI Ha aJIrOpUTM; «IIOIIAarOBOCThY» B
M3YYEHUU MaTepHalia; UCIONb30BAaHUE JOMOJHUTENbHOW BU3yaJbHOW OMOpPHI (TJIAHBI,
o0pa3slibl, CXeMbI, I11a0JIOHbI, ONIOPHBIE TabuIlbl). [ pazButusa y oOy4qarornuxcs ¢ 3[1P
yMEHHUSI JieJlaTh BBIBOJIbI, (POPMHUPOBAHUS TPAMOTHOTO PEUEBOr0 BBICKA3bIBAHUS
HEOOXOAMMO HCIIONIb30BaTh OIMOpHBbIE ciioBa U kiumie. Ocoboe BHUMaHHE CIIEAYeT
yIeTUTh OOYYEHHMIO CTPYKTYPHUPOBAHUIO MaTepuaja: COCTABJICHHE PUCYHOUYHBIX U
BepOAJIbHBIX CXEM, COCTaBJeHHUE TaOJuWIl, COCTaBJ€HUE KiaccuPukamuum ¢
0003HaYEHHBIMU OCHOBAHUSAMHU JJII KJIacCU(PHKAIIMKA M HAMOJTHEHUE UX MpPUMEpaMu U
Ap-

[IpumepHas TemaTudeckas U TEpMHUHOJIOru4YecKas jiekcuka coorsercryer dOII
000.

Jnst obyuwaromuxcst ¢ 3P cyliecTBEeHHbIMU SBISIFOTCS TPUEMBI PabOThI €
JEKCUYECKUM MartepuajioM 1o mnpeamery. [lpoBogutcs cnenuanbHas paboTa IO
BBEJICHHUIO B AKTUBHBIN CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOIHU.
N3ygaembie TEpMHUHBI BBOASTCS HA TOJHMCEHCOPHOW OCHOBE, 00s3aTelbHA BU3yaslbHas
MOJIJIEPKKA, alITOPUTMBI PA0OTHI C OMPEEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyallu3alluu
TEPMHUHOJIOTUH.

Mecto yuyeOHOro nmpeamera « XuMusD> B y4eOHOM IJIaHe

B coorBercTtBUM ¢ @DeaepanbHBIM < TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOMIEro oO0pa3oBaHUs Yy4EOHBIM MPEIMET «XUMHS» BXOIUT B
npeIMeTHYI0 00sacTh «EcTecTBEeHHOHAYYHBIE MPEAMEThI» U SBISETCA 00s3aTeIbHBIM
JUTSL U3y4YEHUS.

YyeOHbIM IIaHOM Ha €€ u3ydeHue oTrBefeHo 136 y4eOHbIX YacoB — 1Mo 2 4 B
Henento B 8 1 9 Kiraccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpeamera «XuMus», npeacTtaBieHHoe B DenepanbHON
paboueit mnporpamme, cooTrBerctByer @DI'OC OOO, paszpabortaHo C ydeToM
®denepanbHO  OCHOBHOM  00pa3oBAaTENbHOM  MPOrpaMMbI  OCHOBHOTO  OOIIEro
oOpa3oBaHUsS 10 Yy4dyeOHOMY TipeaMery «XuMus», cooTBeTcTByeT ®dDeaepanbHOi
aJanTAPOBAHHOM OCHOBHOM 00pa30oBaTeNbHONW MpPOrpaMMe OCHOBHOIO  OOIIEro
00pa3oBaHUs 00YUAIOIIMXCS C 33AEPIKKOM MCUXUUECKOTO Pa3BUTHSL.

COJEP)XAHUE YUYEBHOI'O [IPEIMETA «X1MUW»

COAEP)KAHUE OBYUEHUA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIC XUMHUYCCKHUEC ITOHATHUA

[Ipenmer xumuu. *Ponb XUMUM B KU3HM dYenoBeka.™ Tema u BemiecTna.
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dusnyecKkrue CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHHE BEIIeCTB. *XUMHUSA B CUCTEME
Hayk.* Uwucteie BemectBa U cMecu. CmocoObl pazgenenus cmeceit. [IpaBuia
0e30macHOro oOpalieHus ¢ BellecTBaMU U Ja0opaTopHbIM o0opynoBaHueM. *TlonsTue
0 METOJIax MO3HAHUS B XUMHU. ™

ATOMBI U MOJIEKYJIbl. XMMHUYECKUE DJIEMEHThL. 3HAKU (CUMBOJbI) XUMUYECKUX
anemeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocThie U cloXkHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumnueckast ¢popmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSTHCTBA coOCTaBa BemiecTB.™ (OTHOCUTENbHAs MOJIEKYJsipHass Macca. MaccoBas
J0JI1 XUMHYECKOI0 3JIEMEHTA B COEAMHEHUU.

Pusnueckue M XUMHUYECKUE SBIICHUA. XHUMUYecKas peakuusa. [lpusHaku
XUMUYECKUX PEAKIUN. YPaBHEHHS] XUMUYECKUX PEAKUIMNA. 3aKOH COXPAHEHUS MAaCChl
BeniecTB. Kiaccudukanuss XUMHYECKHUX peakuuil (COeAMHEHMs, Ppa3JIoOKEeHHUs,
3aMeleHus, 0OMEHa).

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW NOCYJOHM, C MpaBUIaMU
paboThl B JlabopaTopuul U MpuéMaMu OOpalleHus C JIa0OpaTOpPHBIM O00OPYTOBAHUEM;
M3yYEHUE M OINHUCAHWE (PUBNYECKUX CBOMCTB 0Opa3llOB HEOPTaHUYECKUX BEIECTB;
HabOmoieHue ¢puznyeckux (TUIaBIeHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUICHUE U KOHJIEHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MTPOKATHUBAHUE METHOM
IIPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KHUCJIOTOM) sIBJCHUH, HAOJIOJCHHE M OIMCAaHHE
MIPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3joKeHue caxapa, B3auUMOJICHCTBUE
CEpHOM KHUCJIOTHI C XJIOpuaoM Oapusi, pasznoxenue ruapokcuna wmeau (II) npwu
HarpeBaHuu, B3aMMOJICHCTBHUE *kKene3a ¢ pactBopoM conu menu (I1));u3ydenue cnoco0oB
pazzeneHus: cMecel (€ MoMoIlbi0 MaruuTa, (UILTPOBAHUE, BhIMTAPUBAHUE, TUCTUIUISINS,
xpomarorpadus), MpoOBEICHUE OYUCTKMA TOBAPEHHOW COJIM; HAOJIOJCHUE U OIMHUCAHUE
pe3yNbTaTOB TIPOBEJICHUS OMbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAacCChl;
CO3/1aHUE MOJIEJIEN MOJIEKYJ (ILIapOCTEPKHEBDIX ).

Baxueiimme npeacTaBUTeNIn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kuciopom — 3JIeMEHT M IpOCTOE
BenlecTBO. Haxoxknenue kuciopoja B npupoze, Gusndeckue 1 XUMHUUECKUE CBOMCTBA.
Peakiuu ropeHust mMpocThIX U CIOXKHBIX BemiecTB. CriocoObl TOMYYEeHHs] KUCIOpOoa B
nabopaTtopuu *u npomelnieHHOCTH.* [Ipumenenue kucinopoaa. [lonstue 06 okcumax.
Kpyrosoport kuciopona B npupoje. *O30H — ajtoTponHas MOAU(PHUKAIUSI KUCIOPOa.

TeroBo# 3PexT XUMUYECKON peakiuy, TEPMOXUMHUECKIE YPABHEHUS, IK30-
SHAOTEPMHUYECKHE peaKUMU. TOIUIMBO: YTOJb U METaH. 3arpsA3HEHNUE BO3lyXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CII0s.*

Bonopon — anmeMeHT u npocTtoe BeniecTBo. HaxoxaeHune Boaopona B MPUPOJE,
(dbu3uYecKre U XMMUYECKHE CBOMCTBA (HA MPUMEPE B3aUMOJICUCTBUS C HEMETAIIIaMU U
OKCHJaMHU METaJJIOB), TpUMEHEHHE, *crnocoObl nonydeHus.™* Ilonstre o Kuciotax u
COJIAX.

KonuuectBo BemiectBa. Monb. MomnsipHas Macca. 3akoH ABorajipo. MomsipHbIii
00BEM Ta30B. Pacuersl Mo xumudeckou hopmyse. Pacuersr MaccoOBOM T0IM XMMHYECKOTO
AIIEMEHTA B COCMHEHUH, KOJMYECTBA BEIECTBA, MOJSIPHON MAacChl, MOJIIPHOTO 00beMa
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ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

*®duznueckue cBoicTBa BoJbl.* Bona. Ee cocraB, crpoenue u mosekyibl. *Boaa
Kak pactBoputenb.* PactBopel. *[loHSATHE O HACBHIIEHHBIX M HEHACBIIIEHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTH BelIecTB B Boje.* Pacuer MaccoBoil 1oiu
BEIllECTBA B pacTBOpe (MpOLIEHTHAs KOHUEHTpauus). MaccoBas A0Ji1 BEHIECTBA B
pactBope. *XHUMHYECKHUE CBOMCTBA BOJBI (Pa3JIOKEHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kayblusi, okcuaoMm cepol (V) peakuuu ¢ MerajuiamMu, KUCIOTHBIMU M OCHOBHBIMHU
okcugamu). [lonarue o6 ocHoBaHMX. Poiib pacTBOPOB B MpUPOJI€ U B )KU3HU YEJIOBEKA.
Kpyrosopor Boasl B mpupoze.* 3arps3HeHue NpUpPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJ.

Baxxneiiue KJIaCCHhI HEOPraHUYECKUX COECIMHEHUM. Knaccudukanus
HEOpraHWYEeCKUX coeauHeHuil. OKcuapl: cocTaB, Kiaccudukanus (KUCIOTHEIE,
OCHOBHBIE, *amdoTepHbIe, HecoeoOpa3yole - Ha npuMmepe okcuja yriaepoaa (I) u
okcuna azora (l1)), Homenknarypa.* *IlonyueHue™ u XUMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMojielicTBUEe C BOJOHM, KucioTamu, menodamu). OcHoBanus. Kimaccudukamms
OCHOBAaHUM: IIEJIOYA M HEPACTBOPUMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHU.
duznyeckue M XHUMHUYECKHE CBOMCTBA OCHOBAaHMH (B3aMMOJCHCTBHE C OKCHIAMHU
HEMETaJIOB, KUCIIOTaMu, cosiMu). *Tlonyuenue ocHoBaHUM. *

Kucnotsl: coctas, kinaccudukaius, HOMEHKIATypa, GU3NYECKUE U XUMUYECKHUE
CBOMCTBa (B3aMMOJIEWCTBHE C METa/VIaMU, OCHOBHBIMH OKCHJIAMH, OCHOBaHMSIMH,
COJIAIMHU, Ha TIpUMEpPEe COJISTHOM W CEepHOM KHCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHocTu MetauioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKIATypa COJEH,
*CcnocoObl MONTYYEHUs™, B3aMMOJIEUCTBHE COJIEH C METalllaMH, KUCIOTaMH, IIeI0YaMu
U COJISIMU, TPUMEHEHHE.

[TousTHe 00 aM(pOTEpPHBIX TMAPOKCHAAX (HAa NMpUMEpe IUHKAa U *aITFOMHHUA®):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU, Pa3ioKeHUE Mpu
HarpeBaHUM) U MOJTy4YECHHE.™

I'eHeTnyeckass cBs3b MEXAY KIAcCaMM  HEOPraHWMYECKUX  COEIUHEHMHIA.
['eneTnueckue psabl.

XUMUYECKHI SKCIIEPUMEHT: KAaU€CTBEHHOE OMPEAEIICHUE CONEPKaHMs KHCIOPO1a
B BO3/lyX€e; MOJyYEeHUE U U3YUYCHUE CBOMCTB KUCIOPO/Ia; HAOII0ICHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOAOM M yCIOBUSI BOSHUKHOBEHHUS U MIPEKPAILCHHs TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U OMHMCAHUE WX CBOWCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HAOII0IeHHE 00pa3lioB BEIIECTB KOJIMYECTBOM | MOIb;
MCCJIEIOBAHUE OCOOCHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MAcCOBOM JI0JIEM pPAacTBOPEHHOIO
BEIIIECTBA; B3aHMMOJICHCTBUE BOJLI C MeTaJlaMH (HaTpuUeM M KajbllueM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB); OIpPEACICHUE PACTBOPOB KHUCIOT M IENOYei C
MOMOIIBI0O  MHJIUKATOPOB; HUCCIEIOBAHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
pPa3NUYHBIX KJIACCOB; HAONIOJACHUE HM3MEHEHHUS OKPACKM HMHIUKATOPOB B PaCTBOpPAX
KHUCJIOT U IIEJI0Yel; n3yuenue BzaumojieicTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJlyIaMHU, PEaKlUil HeUTpaIn3alnu; MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METalla JAPYTMM W3 pacTBOpa COJIM; pPEIIEHUE
AKCIEPUMEHTANIbHBIX 3aJlad 1o TeMe «BaxHelmme Kiacchl HEOPraHUYECKUX



COCIUHEHUN .

[Teprognueckwii 3akoH U [lepuonnueckas cuctemMa XUMHUYECKUX 3JIEMEHTOB
J1. . MenneneeBa. CtpoeHne aToOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINH.

[lepBbie MOMBITKU KJIaCCU(DUKAIIMN XUMUYECKUX 371eMeHTOB. [ToHsATHE O Tpymax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOTEHBI,
MHEPTHBIE Ta3bl). *DJEMEHThl, KOTOpble O00pa3yloT amQOTEepHbIE OKCUABl U
TUAPOKCUABL ™

[lepuonnueckuii 3akoH. Ilepromnueckass cucremMa XUMHYECKUX DJIEMEHTOB
. . Menaeneesa. Kopotkoneprnonnas 151 * IIMHHOTIEpUOAHAS ™ bopmbl
ITepuoguueckoit cucrtembl xumudeckux siaemMeHToB J[. WM. Menaeneesa. Ilepuoasl u
rpynmnbl. OU3NYECKUA CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOAA M TPYMIIbI
DJIIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX sifiep. *M3oronbl.* Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 xuMHUUecKkux diaeMeHToB I[lepuogndeckoit
cucteMmbl J[. 1. MenneneeBa. XapakTepucTHKa XHMHMYECKOI'O JJIEMEHTA II0 €r0
nonoxenuro B [lepuonnueckon cucreme 1. . Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB MaJIbIX MEPUOJOB U TJIABHBIX
MOJrPYIN, B 3aBUCMUMOCTH OT aTOMHOro (TOPSIKOBOr0) HoOMepa 3HadeHUE
ITepuonnueckoro 3akoHa W I[leproaMYECKON CHUCTEMBl XMUMHUYECKHUX 3JIEMEHTOB JJIsi
pa3BuTUs Hayku U npakTuku. [{. 1. MenneneeB — yu€Hblil ¥ rpaxaaHuH.™

Xumuueckass cBsi3b. KoBasmeHTHas (TojisipHass UM HEMOJSIpHAsi)  CBSI3b.
*INEKTPOOTPUIIATEILHOCTh AaTOMOB XUMHUYECKHUX 3JIEMEHTOB.™ loHHAs CBSI3b.

Crenenb oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccs
OKHCJIEHUS Y BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIHU.

XUMUYECKUI HKCIEPUMEHT: M3yuyeHHEe o00pa3lloB BEIIECTB METAUIOB H
HEMETAJIJIOB; B3aUMOJECHCTBUE THJIPOKCH]IA LIMHKA C PACTBOPAMH KHUCIJIOT U IIEJIOYEH;
MPOBEJICHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (TopeHue, peakiiuu pa3iokKeHUs,, COSIUHEHHUS ).

MexnpeaMeTHbIe CBSI3U

Peanuzanmsi MeXnpeaMeTHbIX CBsi3ed IMpU M3YYeHUHM XHMHM B 8 Kiacce
OCYIIECTBIISICTCSl Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSITHH,
TaK W TOHSATUMN, SIBISIONUXCS CUCTEMHBIMU JIJISI OTJCIBbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TOHATHSA: HAy4YHbIA (aKT, THIIOTE3a, TEOpHs,
3aKOH, aHaJiu3, CUHTE3, KiIacCUpUKaIMs, NePUOJUIHOCTb, HAOIIOAEHUE, SKCIIEPUMEHT,
MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duszuka: marepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, WOH, HYKJIH], U30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKUI 3apsii, BEUIECTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, (PU3NYECKUE BEITUYUHBI, CAUHUIIBI U3MEPCHMUS,
KOCMOC, IJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, onocdepa.
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['eorpadus: atmocdepa, rugapocdepa, MUHEpabl, TOPHBIC MOPOJBI, IMOJIC3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJHBIE PECYPCHI.

COAEPKAHUE OBYYEHUA B 9 KITACCE

BeniecTBo 1 xumMuyeckasi peakius

[lepnogmueckuin 3akoH. Ilepuognueckas cucreMa XHUMHUYECKHX JJIEMEHTOB
. . MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KW, KaJblUd U UX COCIMHEHHI B
COOTBETCTBUM C MOJOXKEHUEM 3JIeMEHTOB B [leproanyeckoil cucteMe U CTPOCHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMHUYECKOW CBSI3UM. THIBI KPUCTAUIMUECKUX
PEIETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMUECKOM PEIIETKN U BUA
XUMUYECKOU CBSZU.™

Kinaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMUYHBIM KJIaccam
HEOPraHUYECKUX COCAUHEHUM, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BELECTB.

Knaccudukanus XuMUUEeCKUX PEakIui Mo pa3IuYHbIM MpU3HAKaM (110 YUCTY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIJIOBOMY 3P (PEKTy, IO U3MEHEHHUIO
CTENEHEH OKHUCIEHUS XHUMHUYECKHUX DOJIEMEHTOB, *M0 OOpaTUMOCTH, MO YYaCTHIO
Katanusaropa).* DK30- U HHIOTEPMHUYECKHE peakuuu. *TepMOXUMHUUYECKHUE
ypaBHEHUS. ™

*Tlonarue o cKopocTH XuUMHYecKod peakuuu. I[loHsTne 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOT€HHBIX U TETEPOrCHHBIX
peakuusx. [lonsitue o xumuyeckoM paBHoBecuH. CMellIeHHe XUMUYECKOT0 PABHOBECHSI.
@akTOphl, BIAUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHUYECKOTO
paBHOBECHS. ™

OKHCIIUTENBHO-BOCCTAHOBUTEILHBIE peaKkiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peakiuu. COCTaBICHHE YPABHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUHN C UCIIOJIB30BAHMEM METO]1a AIEKTPOHHOr0 OanaHca.

Teopust INEKTPOIMTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHUECKAS JTHCCOLMALMSL.
DONeKTpOIUThl U HEINEKTpoJauThl. KaTuoHbl, aHWOHBI. *MexaHu3M JHUCCOIUAIUN
BEIIECTB C Pa3IWYHBIMU BHUJAMU XUMUYECKOW CBs3u. lloHsTHe O cTeneHu
nucconmanuu.* CUIIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

Peakiun nonHoro oOMeHa. Y clioBUs NMPOTEKAHUS PEAKIUH MOHHOTO OOMeHa 10
KOHIA. [lonHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuii. XUMHYECKHE CBOWCTBA
KHCIIOT, OCHOBAaHMM U COJIEM B CBET€ MPEJCTABICHUNA 00 JIEKTPOIUTUUECKON
nuccommanuu. Cpena pactBopa. KaduecTBEHHbIE pPEAaKIMM HA KAaTUOHBI U AHUOHBL:
XJiopun-, Opomua-, woauMna-, cyiabdar-, kKapOoHaT-, cUIUKaT-, (ochar- aHUOHBI;
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI, MarHus, KaJbLMs, allOMUHUS, kene3a (2+) u
(3+), menu (2+), UMHKA, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOpaXx.

XUMUYECKUN DSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMHU KPUCTATIIMYECKUX
PEIIETOK HEOPTraHUYECKUX BEIECTB — METAJJIOB U HEMETaIoB (rpadura U anMasa),
CIOKHBIX BEIIECTB (XJOpUJa HATpHs); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
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XAMHYECKOH PEaKIMU OT BO3JACHCTBHS pPa3IMIHBIX (DAKTOPOB; HCCIIEIOBAHUC
AIIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMAINH KUCIIOT, IIEIOYeH U
coimeld  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHICOMATEPUANOB); TPOBEJCHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMsI peakiui HMOHHOro oOMeHa (oOpa3oBaHME
OCaJiKka, BBIJICJICHHWE Tra3a, 0Opa3OBaHUE BOJIbI); OIBITOB, WIIIOCTPUPYIOMIMX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX ~ peakiuii  (TOpPEHHME, PEaKIUu  PasJIoKCHHS,
COCIMHEHHUS); PACIIO3HABAHWE HEOPTAHMYECKUX BEIIECTB C TOMOIIBI0 KauyeCTBEHHBIX
peaKIuii Ha NOHBI; pelICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemeramnbl u ux coeguHeHus

OOmiass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJION€HOB. XMMUYECKHUE CBOMCTBA HA MpUMeEpe XJiopa (B3aUMOJIEUCTBHE C
MeTajUlaM{, HEMeTaJUlaMH —  BOJOPOJAOM W KHCIOpPOAOM,  *iienoyamu™).
XnopoBoaopos. CossiHas KUCJIOTa, XUMHUYECKHUE CBOMCTBA, *MolydyeHue™, mpuMeHeHHe.
*JleficTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHU3M ueoBeka.® Baxueliue XJI0puabl U
WX HaXOXKJICHHUE B PUPO/IC.

O6mias xapakrtepuctuka d1aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHMCJIOPOJIa U CEpPbl. XapaKTEepPHbIE CTENIEHNU OKUCICHUS.

CrpoeHne u (QuU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnorponHble MOAWGUKAIMKA KHUCIOpOAAa M CEepbl. XHUMHYECKHUE CBOMCTBA CEpPBI
(B3ammogeiicTBue *c HemeTamlaMu® — BOJOPOAOM U KHCIOPOJIOM, METaJlJlaMH,
*KOHLIEHTPUPOBAHHBIMU a30THOM W cepHOM kucioramu).* CepoBOIOPOJ: CTPOCHHE,
(du3mYecKkre U XUMUYECKUE CBOMCTBA (KUCJIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA).
Oxkcubl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKcHIOB. CepHasi KUCIOoTa: GU3NIECKHe
U XUMHUuYecKkue cBoiicTBa (oOmme u cneruduueckue). Colm CEpHOM KUCIOTHI,
KAaueCTBEHHAs peakius Ha cynbdaT-uoH. CepHUCTas KUCIOTA. *XUMUYECKHUE PEAKIINH,
JeXKallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJyYeHUS CEPHOM KHUCIOTHI.*
Haxoxnenue ceprl 1 €€ coennHeHn B pupoze. IIpuMenenue cepsl u ee COeTMHEHUH B
OBITY W B TMPOMBINIJIEHHOCTH. *XHMHUYECKOE 3arps3HEHUE OKPYXKAIOMEH Cpebl
COCIMHEHUSMU Cephl (KUCIOTHBIE JOXK/IU, 3arPsI3HEHUE BO3AyXa U BOJOEMOB), CITIOCOOBI
€ro NpeaoTBpaIieHus. *

OO6mias  xapaktepuctuka osnemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aToMOB a3oTa u (ochopa, XapaKTEPHBIC CTEIICHN OKUCICHUSI.

A30T, pacmpocTpaH€HHE B TMPUPOJEC, (PU3NYECKHE U XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBME C METaUIaMUd M HEMETallaMH - KHUCJIOPOJIOM M BOZOPOAOM).
KpyroBopor azora B mnpupome. AmMMuak: (usumdyeckne W XUMHUYECKHE CBOWCTBA
(okuCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBopa), *mojydeHue™ u mpuMEHEHUE.
Conu ammoHUS: cocTaB, (U3MUECKUE U XHUMHUYECKHE CBOMCTBa (pa3ioKeHue,
B3aMMOJICHCTBHE CO IIelioYamMu), NpuMeHeHue. KadecTBeHHass peakids Ha HOHBI
aMMOHHUsI. A30THasi KucloTa, € (Qu3nueckue U XUMHYECKUE CBOMCTBa (0OIIME U
cneruuyeckue), *nomydenwe.* Hwurparer (pazmoxeHue). A30THUCTas KHCIOTA.
Hcrnonb3oBaHne HUTPATOB M COJIEM aMMOHHSI B Ka4eCTBE MHMHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHHE OKPYKalolled Cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
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JI0K/IH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). *

dochop, *amnorponusie monudukanuu docdopa,* Guzndeckue u XMMUIECKHE
CBOMCTBa (B3aMMOJECUCTBUE C METAJIaMH, HEMETa/llaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoil kucimoramu).* Oxcupg docdopa (V), oprodocdopnas kuciora:
busznueckue W XUMHUYECKHME CBOICTBa, *momydenue.® *[loHsiTHE O MUHEPAIBHBIX
ynoOpenusx: HuTpaThl U docdarsl. [loHATHE 0O KOMIUIEKCHBIX yaoOpeHusx.* OoO1ras
XxapakTepucTuka 3meMeHToB [VA-rpymmbel. OcCOOEHHOCTH CTPOEHUSI aTOMOB yTIiIeposa u
KpeMHusl. BaJeHTHOCTh M XapaKTepHbIE CTENEHU OKUCIEHHUS aTOMOB Yyriiepoaa H
KpeMHus. PacnipocTpanenue yriepojia B Ipupoe, XapaKTepHbIE CTEIIEHH OKUCIEHUS.

VYrnepon, amnorpomnHsie Momudukanuud (rpadut, amMmas), ¢GuU3MUECKHE U
XUMHYECKHME CBOMCTBA TMPOCTHIX BEIIECTB (B3aMMOJEHUCTBHE C  MeTallJlaMu,
HEMETaJUIaMH, *KOHIICHTPUPOBAHHBIMU a30THOW W CEPHOU KHCIOTaMH)*. AcopOIus.
KpyroBoport yriepona B npupojge. OKcuabl yriepoja, ux GU3n4ecKkue U XMMHUECKUE
CBOMCTBa, IIOJIlyYEHHE W NPUMEHEHHE, JECUCTBHE HA  OPraHU3M  4YEJIOBEKa.
*Jkomoruueckre MPoOIeMBbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa(lV); rumoresa
I100aJIbHOTO MOTEIUICHUS KJIMMaTa;, MapHUKOBBIA 3G dekT.* YronpHas kuciaora U e
comu, WX (U3MYECKHEe W XHUMHUYECKHE CBOWCTBA, *MONydeHHUE W TMpPUMEHEHHue.™
KauecTBennast peaknusi Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEAULUHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

OO6mue mpencraBiieHuss 00 OCOOCHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKHUX
COCIMHEHUN yriieposaa (Ha mpuMepe MeTaHa, dTWJeHa, 3TaHojda, YKCYCHOW KHUCIOTHI.
*NUx cocraB um xummueckoe crpoeHue. Kiaccudukanmus opraHMYECKHX BemecTB.™
[Tonsitue 0 OMONOTMYECKM BaXKHBIX BELIECTBAX: XKUpPAX, OeNKax, YriieBoJax — M HX
pOJIM B JKM3HU 4enoBeKka. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPraHUYECKHUX
COE€IUHEHNI. *

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOICTBa (Ha mpuUMepe
B3aMMOJICUCTBHSI C METANIaMH W HEMETaJUlaMH), *IojiydeHue®* U TMpUMEHEHHE.
*CoenuHeHus: KpeMHus B nipupoje. OOmue npeacTasieHus 00 okcuae kpeMHus(IV) u
KpeMHueBOU kuciioTe. CUNMKaThl, PU3NYECKHE U XUMUYECKUE CBOMCTBA, MOIYyYEHUE U
npuMeHEeHHe B  OBITy, TMPOMBINIIEHHOCTH (B  MEIUIIMHCKOW, DJIEKTPOHHOM,
CTpOUTENbHOU W 1p.). BaxkHeilline cTpouTenbHbIE MaTepuajbl: KepamHKa, CTEKIIO,
IIEMEHT, 0eTOH, ene300eToH. [IpobiaeMbl 6€301acHOr0 UCIOIb30BAHUS CTPOUTEIIBHBIX
MaTEpUAaJIOB B MOBCEAHEBHOM XKU3HU. *

XHWMHUYECKUN SKCIIEPUMEHT: H3y4YeHUE OOpa3LoB HEOPraHWYECKHX BEUIECTB,
CBOMCTB COJISIHOM KHCJIOTBI, IMPOBEJCHUE KAUYECTBEHHBIX PEAaKLUHUU HAa XJIOPUI-UOHBI U
HaOJIOZleHue TPU3HAKOB MX IMIPOTEKAHUsS; ONBITHI, OTpaxkaromue ¢(U3NYECKUe U
XUMUYECKHE CBOWCTBA TaJOr€HOB W MX COEAMHEHUN (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPUANIOB); O3HAKOMJIEHME C o0pa3lamMu  XJOpHUJIOB  (TaJIOr€HUIOB);
O3HAaKOMJIEHHE C 00pa3suaMH cepbl U €€ COECAMHEHUSMH (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPHUANIOB); HaAONIOZEHUE Tpoliecca OOyrJIMBaHUS caxapa Moja JAEHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOThI; M3YYEHUE XUMHUUECKUX CBOMCTB pa30aBiIeCHHOM
CEpHOM KUCJIOTHI, TPOBEICHNE KaUeCTBEHHOW PEaKIMU Ha CYIb()aT-unoH 1 HAOIIOAeHIE
npu3HaKa e€ MpoTeKaHus; 0O3HaKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEITMHEHMI (BO3MOKHO MCIOJb30BaHUE BUIEOMATEPUAIIOB), 00pa3laMH a30THBIX
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1 GochopHBIX YI00pEeHUM; MOydeHHEe aMMHUaKa U U3yUYCHHE €ro CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX PEaKIWii Ha MOH aMMOHHS W (pocdaT-uoH M M3ydeHHEe NMPU3HAKOB HX
MPOTEKAHMS, B3aUMOJCUCTBUE KOHICHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbIO
(BO3MOKHO HCMOJB30BAHUE BUACOMATEPUANIOB); U3YUECHUE MOJIETIeH KPUCTANIMUECKUX
pemérok anMmasa, rpadura; 03HaKOMJIEHHE C IPOIECCOM aJCcOpOIMU PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM MPOTHBOras3a; MOJYyYCHUE
YIJIEKUCIIOTO ra3a U U3yYEHUE €ro CBOMCTB; MPOBEICHUE KAYECTBCHHBIX PEAKIIMN Ha
KapOOHAT- U CHWJIMKAT-UOHBI M U3YYECHHE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIICHUE C
MPOAYKIMEW CHIIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHNUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHenIe HeMeTalIbl U UX COCIUHEHUSY.

Merauibl 1 UX COETUHEHHUS

OO6uras xapakTepucTUKa XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
uxX noyoxkeHus B llepuomnyeckod — cucremMe  XMMHUYECKUX  DJIEMEHTOB
1. 1. MenaeneeBa u ctpoerusi atomoB. CTpoeHre MeTaiuioB. MeTrannnueckast CBsi3b U
METAJUIMYECKAsT KPUCTALUIMYECKAS PEIIETKA. DJIIEKTPOXUMUUYECKUMN PSAJl HANpSKEHUN
MeTaoB. Du3MUecKMe U XHUMHUYECKHE CBOWCTBA META/UIOB (B3aMMOJICHCTBHUE C
KHUCJIOPOJIOM, BOJIOH, KuciaoTaMu). *O01ue cnocoObl nojydeHus: metauio. [lonsTue
0 KOPpPO3UHU METAJIJIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHHE B OBITY U MPOMBIILIIEHHOCTH. *

[[lenounble MeTaibl: TonokeHue B Ilepronnueckold cuUCTEME XUMHUYECKHX
anemeHtoB J[. M. MengeneeBa; crtpoeHue aromoB.  HaxoxnaeHnue B mnpupoze.
duznyeckue M XUMUYECKHE CBOMCTBa (HAa mpuMmepe HaTpus U Kaiusi). OKcuabl |
TUAPOKCHIBI HATPUS U Kanus. [[puMeHeHne meT0YHbIX METAINIOB U X COCAUHECHUMN.

[IlenoyHo3eMeNbHBIE METaJIIbl MarHumn " KQJIbLAN: IIOJI0KEHUE
B [lepuognueckoi cucreme xumudeckux sneMeHToB J[. M. MeHneneeBa; CTpoeHUE UX
aTOMOB; HaxOXJIcHHE B npupoac. PHU3NUECKHE U XMMHUYECKUE CBOMCTBA MarHus M
Kanplus. Baxkueilue coenrHeHus! Kajablusi (OKCUA, TUApOKcH, coin). *JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHUs . ™

AnomMuHui: nonoxeHue B Ilepuoguyeckoid cUCTEME XMMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa; crpoeHue aroma; HaxoxiaeHue B Ipupone. Duszuueckue u
XUMHUYECKHNE CBOWCTBA alOMHUHUS. AMQOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHIA
AITIOMHHUSL.

Kenezo: mnonoxenue B Ilepuonmyeckorl cHUCTEME XUMHUYECKHX 3JJIEMEHTOB
JI. . MenaeneeBa; CTpOEHHE arToMa; HaxoxaeHue B mpupone. dusnueckue u
XUMUYECKUE CBOMCTBA JKeJe3a (B3auMOJICHCTBUE ¢ METAJJIaMU, KUCIIOTAMU U COJISIMM).
Oxkcuapl, tuapokcunbl u conu xkene3a(ll) wm kxenmeza(lll): cocras, cBoiicTBa
*nonmydyeHue. ™

XUMHUYECKUM SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMl METaJVIOB U CILJIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YUEHHE PE3YJIHTATOB KOPPO3UU METAIIOB (BO3MOKHO
MCII0JIb30BaHUE BUACOMATEPHAIOB), 0COOCHHOCTEH B3aUMOACHCTBHS OKCH/IA KAJIbIIUS U
HaTpusi C BOJOM (BO3MOXHO UCIIOJIb30BAHUE BHUJEOMATEPUATIOB); HCCIEIOBAHUE
CBOMCTB >KECTKOM BOJIbI; TMpollecca TOPEHUsl >Kejae3a B KHUCIOpoJe (BO3MOXKHO
MCIIO0Ib30BaHUE BUIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUi Ha
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MOHBI (MarHus, Kaiablus, amomuHus, 1uHka, xenesa(ll) u sxemeza(lll), memu(Il));
HAOJIIOICHUE U ONKMCAaHHUE NPOLIECCOB OKPAIIMBAHMS IJJAMEHU MOHAMM HATPHs, KA U
KaJbIUsl (BO3MOXKHO HCIOJIb30BaHUE BUEOMATEPHATIOB); UCCIENOBaHUE aM(OTEPHBIX
CBOMCTB TMAPOKCHA ATIOMUHUSA U TMAPOKCHIA IMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenme MeTasbl U UX COSIUHEHHUS.

XHUMHSA U OKpY’Karolas cpena

*HoBble marepuasibl U TeXHOJIOTMM. BeliecTBa M MaTepuanbl B MOBCEIHEBHOU
KU3HU 4YelloBeKa. XHUMMS M 370poBbe. be3omacHoe HCIOIb30BaHUE BEIECTB U
XUMHYECKUX peakuuid B ObiTy. IlepBasg momomp n0pu XUMHYECKHX OKOTax
1 oTpaBieHusix. OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. *

*XUMHUUECKOE 3arpsi3HEHHE OKpPY’Kawllel cpelapl (mpenenpHas IOIycTUMas
koHueHTpanus BemectB — [1JIK). Pons XuMun B penieHuu 3K0I0rH4ecKux mpooiemM.™

*1IpupoHbIE HCTOYHHMKHM YTIEBOAOPOAOB (yroib, HPUPOAHBIA Tra3, HEPTH),
IPOAYKTHI UX NEepepabOTKU, UX POJb B OBITY M IPOMBIIIIEHHOCTH. *

XUMHYECKUN 3KCIIEPUMEHT: HM3yYeHUE 00pa3l[0B MaTEpHaIOB (CTEKJIO, CIUIABBI
METAJJIOB, TOJIUMEPHBIE MaTepUasl).™

MexnpeaMeTHbIe CBSI3H

Peanuzanmsi MeXnpeaMeTHBIX CBsi3ed NpH HM3YYEHMH XUMUU B 9 Kiacce
OCYUIECTBIISIETCSl Yepe3 HMCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IMOHSTHUH,
TaK W TOHSATUM, SIBJISIONIUXCS CHUCTEMHBIMU JIJISi OTJCIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TIOHATHSA: HAYYHBIH (PAaKT, THIOTE3a, 3aKOH,
Teopus, aHalIu3, CHHTE3, KIacCuuKaIus, NepruoJuIHOCTb, HAOIIOICHUE, IKCIIEPUMEHT,
MOJICTHPOBaHUE, M3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIN 3(P(EKT, TEXHOIOTHs,
MaTepHaIbI.

®duszuka: marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH]I, U30TOIbI,
PaOaKTUBHOCTD, MOJIEKYJA, AJIEKTPUUECKUHN 3aps]l, MPOBOJHUKH, MOTYIMPOBOIHHUKH,
JAURJIEKTPUKH, POTOIJIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMUECKas pEHIETKa, CIUIaBbl, (U3UUYECKUE
BEJIMYMHBI, CAMHUIBI W3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3IBI,
ComnHie.

buonorusi: ¢orocuntes, apixanue, Omochepa, sKocHCTEMa, MHUHEpPAJIbHBIC
yI00pEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, rugapocdepa, MUHEpabl, TOPHBIC MOPOJbI, IMOJIE3HBIC
HCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI O ITIPEIMETA
«XNUMHUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

B nenom pesynbraTel ocBoeHust oOyuwatomumucs c¢ 3[IP yueGHoro mpeamera
«XUMUS» JNODKHBL COBMNAJaTh ¢ pesyiapratamu denepanbHoil pabodeil mporpaMmbl

OCHOBHOT'0 00111eT0 00pa3oBanus. Hanbonee 3Ha4NMbBIMU SIBIISIOTCSL:
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JIMYHOCTHBIE PE3VJIBTATHI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IPOrpaMMbl  OCHOBHOTO  OOWLIEro
o0pa30oBaHUs JIOCTUTAIOTCS B XOJ€ OOYy4YeHHs XHMHUU B €JIWHCTBE Y4eOHOU W
BOCITUTATEIIbHOW JIEATEIbBHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH W JAyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, NPHUHATHIMA B
oOllecTBE MpaBWJIaMH M HOPMaMu TIOBEJEHUA M CIOCOOCTBYIOT —IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIN3AIINN O0yJatOIIUXCSl.

JInuHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTD oOyyJaronmxcs
PYKOBOJICTBOBATBCSI CUCTEMON MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMA M pacllupeHue
OIIBITA JICSITEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHHUS:

LEHHOCTHOI'O OTHOIIEHMSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY H
HAy4YHOMY HacJleIMI0, TOHMMaHUS 3HAUYCHHUS XHMHUYECKOM HayKu B IKHU3HHU
COBPEMEHHOI'0 OOWIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOM uH(pOpMamen o
MEPENOBBIX JIOCTWKEHHMSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOCTBE MUpa U 00IECTBA;

2) rpaxAaHCKOr0 BOCITUTAHUS:

NPEACTABICHUA O COLUMAJIbHBIX HOPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-MCCIIeI0BATENbCKOM, TBOPUECKON M APYrUX BHUAAX JACATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH NMPHU BHIOJIHEHUH YUEOHBIX,
MO3HABATEIbHBIX  33J]1a4, BBINOJHEHUH XHUMHYECKUX HKCIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHWIO ¥ B3aUMOIIOMOIIN B MPOIECCE
3TOW y4eOHOH JAESITENIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIEHHE WU IMOCTYIKHU
CBOMX TOBAapHIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MOCTYIIKOB;

3) LEHHOCTH HAYYHOI'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHUA O BEIIECTBE M XHWMHYECKOM PpEAKIIHH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU U COCTABJISIFOLUIUX OCHOBY
JUIsl TIOHUMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBIECHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBS3SIX YEIOBEKA C TPUPOIHOMN Cpesoit, 0
PO XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NO3HABATEIbHBIX MOTHBOB, HAIPaBJICHHBIX HA MOJyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIX JJIs1 OOBICHEHUSI HAOII0/IaeMbIX MTPOIIECCOB U SBJICHUIA;

MO3HABATEIbHOM, MH(OOPMAIMOHHON M YUTATEIbCKOW KYJIBTYphI, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIBHON paboThl ¢ Y4EOHBIMU TEKCTaMHU, CIIPABOYHOMN JTUTEPATYPOH,
JOCTYITHBIMH TEXHUYECKUMH CPEJCTBAMU UH(POPMAIITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYYEeHHI0O M T[O3HAHMIO, JH0OO03HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM00Opa30BaHUIO, MPOEKTHON M UCCIIEI0BATENBCKON IEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHSI OOYUEHHUS B JaJIbHEUIIIEM;

4) popmMupoBaHUs KyJIbTYPhI 310POBbSL:

OCO3HAHMS LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JI0POBBI 00pa3 ®U3HU, OCO3HAHUS MOCIEICTBUN U HEMPUSITHS BPEAHBIX
NpUBBIUEK (YyHOTPEOJEHUS] aJIKOroyigl, HAapKOTUKOB, KYypEeHHUs), HEO0OXOIUMOCTH
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coOto/IeHus1 TpaBui 0€30MacCHOCTU MPHU OOpPAIlEHUH ¢ XMMUYECKMMHU BEIECTBAMH B
OBITY U peaTbHOU KU3HH;

5) TpyZ10BOr0 BOCIIUTAHUSL:

UHTEpeca K MPAKTUYECKOMY HM3YUYEHHIO MPOoPeccuid U Tpyda pa3IMdHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOH JIEATEIbHOCTH, B TOM YMCJIE HA OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUHM MO XMMHH, OCO3HAHHOT'O BhIOOpA MHAMBUAYAIBbHON
TPAaCKTOPUHM MPOAOKEHUS] 00pa30BaHHMs C YYETOM JIMUYHOCTHBIX HMHTEPECOB U
CHIOCOOHOCTM K XHMMHH, OOILECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEUIHOW
npo(ecCHOHaNbHON JEeATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHUM, TOTOBHOCTh
a/1anITUPOBaThCs B MPO(ECCUOHATILHOM cperie;

6) PKOJIOTMYECKOTO BOCTTUTAHUS

HKOJIOTUYECKHU 1EIeCO00Pa3HOr0 OTHOLIEHUS! K MPUPOJE KaK WCTOYHUKY KU3IHU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHUS LIEHHOCTH 370pPOBOI0 M 0€3011aCHOr0
oOpa3a JKH3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY H
NICUXUYECKOMY 3/I0POBbIO, OCO3HAHUSI LIEHHOCTHU COOJIIOJEHUS MpaBWJI 0€30MacHOro
MOBEAECHUS MPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYalUsAX, YTPOXKAIOIINX 3/I0POBbIO
U >KU3HU JII0JICH;

CIIOCOOHOCTH NPHUMEHATH 3HAHUS, IOJIydaeMble IpPH HU3YYEHUU XUMUH, I
pelieHus 3a1ad, CBSA3aHHBIX C OKPYKAIOLIEH NMPUPOAHON CPEOM, MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPbl, OCO3HaHHUS TIJIOOAJBHOIO XapakTepa 3KOJOTHYECKUX
po0JieM U IMyTel UX penieHus: IOCPECTBOM METOJI0B XUMUMU;

HKOJIOTMYECKOr0 MBIIIJIEHUSI, YMEHHS PYKOBOJCTBOBATHCSA UM B I03HABATEIBHOM,
KOMMYHUKATUBHOW U COLMAJIBHON ITPAKTHKE.

METAITIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS 00pa30BaTEIBLHON MPOTPAMMBI  TIO
XUMHUH OTPAKAIOT OBJIAJICHUE YHHBEPCAILHBIMU MMO3HABATEIBHBIMM JACHCTBUSIMH, B TOM
qHCIIe:

1) Ga30BbIC IOTHYECKHUEC ICHCTBUS:

BBISIBJISITH PUYHMHBI U CIICJICTBHS MPOCTHIX XUMHYCCKHUX SBIICHHIA,

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DHUKAITNI0O XUMUICCKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHHMSIM M KPUTEPUSM JIJIs1 YKAa3aHHBIX JIOTUYCCKUX OTepaIluii;

CTPOUTH  JIOTHYECKOE CYXKICHHWE TIOClIe  MPEABApPUTEILHOIO  aHau3a,
BKJIFOYAIOIIEE YCTAHOBIICHUE IPUUYMHHO-CIIC/ICTBEHHBIX CBS3CH

co3/1aBaTh, IPUMCHITh M MPEOOPa30BBIBATH 3HAKW M CHMBOJIBI, MOJEITH U CXEMBI
JUTSI perieHus] y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIIBIO TTEarora;

IIPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE XHMHYECKHMX IIPOIIECCOB W  HX
MTOCJICACTBHS,

2) 0a30BBIC UCCIIEAOBATEIBCKUE TEHCTBHS:

C TTOMOIIIBIO TIe/Iarora MPOBOJANTh XUMHUYECKUH OIBIT, HECIIOXKHBIA IKCIIEPUMEHT,
JUTSI yCTAHOBJICHUSI OCOOCHHOCTEN 00bEeKTa M3YUCHUS, TPUUIUHHO-CIIEACTBEHHBIX CBSI3EH
1 3aBUCUMOCTEH OOBEKTOB MEXTY COOOM;

C TIOMOIIBIO TIEAAarora WIH CaMOCTOSTENbHO (GOPMYIHpPOBATH OOOOIICHUS W
BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEACHHOTO HAOJII0ICHUS, OIBITA;
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3) pabora ¢ uHpopMmaIueii:
BBISIBIIATh JeUIUThl MH(DOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JUISI PEIICHUS
MOCTAaBJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh MHPOPMAIIUIO U3 OJTHOT'O BUAA B APYrou (TabiauIly B TEKCT
M 1Ip.);
UCKaTh WIM OTOUpaTh MUH(POPMAIMIO WU JIAHHBIE U3 HUCTOYHHKOB C y4ETOM
MPEIOKEHHONW Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

OBnazneHue yHUBEpCAIbHBIMU Y4eOHBIMI KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

OpPraHMU30BbIBAaTh y4yeOHOE B3aMMOJEHUCTBUE B Ipymie (onpenensTh oOlLue ey,
pactpeaensiTh POJIH, JOTOBAPUBATHCS APYT C APYTOM U T. 1.).

C TIOMOIIIBIO TI€/1arora WM CaMOCTOSATEIbHO COCTABIIATH YCTHBIE U MUChMEHHbBIC
TEKCThl C HUCHOJIb30BAaHUEM WJUIIOCTPATUBHBIX MaTEpUAJIOB JJIsi BBICTYIUICHUS MeEpen
ayIUTOPUEN;

OpPraHMU30BbIBATh y4yeOHOE COTPYAHMYECTBO U COBMECTHYIO JAESTEIBHOCTH C
YUUTENEM U CBEPCTHHKaMU; paboTaTh MHAWUBUAYAIHHO M B TPYIIE: HAXOAWTH OOIIee
pelieHne M paspeniatb KOH(QIMKTHI HAa OCHOBE COIJIACOBAaHUS MO3MLMNA M y4yeTa
MHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOILIUIl MPOIYKT, MPUHUMATh U Pa3JeisiTh
OTBETCTBEHHOCTb U MPOSBISATH TOTOBHOCTH K IPEAOCTABICHHUIO OTYETA MEpe]] IPYMIIOit.

OBnaseHne yHUBEPCATBHBIMHU Y4EOHBIMH PETYISTUBHBIMU JICHCTBUSIMH:

oOHapyXxuBaTh U (HOPMYIHUPOBATH YUEOHYIO MpPOOJIEMYy, ONPENENiTh IElb
yueOHOU JesITeTbHOCTH;

BJAQJIETh OCHOBAaMH CAaMOKOHTPOJIS, CaMOOIICHKH, TPHUHSATHS PpEUICHHH U
OCYILIECTBJICHUS] OCO3HAHHOI'O BbIOOPA B yueOHOW M IIO3HABATENbHOM 1€ATEIbHOCTH;

COOTHOCUTh CBOM JACHCTBHS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JAESITeNbHOCTH B TPOIECCEe TOCTHKEHHUS pe3yibTaTa, ONpPEIeNiTh
CHOCOOBI IEUCTBUI B paMKax NPeUI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBAThH
CBOU JICUCTBHS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYallUEN;

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U MpeJiaraTh IJIaH €€ U3MEHEHNUS;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IMPH PEHICHUH Y4eOHOU
3a]1auH;

[OHMMAaTh HPUYUHBI, MO KOTOPbIM HE OBbUT JAOCTUTHYT TpeOYEMBbIl pe3ynbTar
JESITeNbHOCTH, OMpPEIETsITh MO3UTUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyrolme
naabHenI el padoThl;

OCO3HAHHO OTHOCHUTKCS K JPYrOMY YEIIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIbTATHI

B cocraBe npeaMeTHbIX pe3yabTaTOB IO OCBOEHUIO 00513aTENBHOIO COACPKAHMUS,
YCTaHOBJICHHOT0 JaHHOW DenepanbHON paboueld MpOorpamMMoi, BBIIEISIOT: HAay4YHbIE
3HaHUS, YMEHHUS U CHOCOOBbI JeHCTBUM, creuuduyeckue sl y4eOHOro mnpeaMera
«XuUMUA», BUABI JEATEIBHOCTH IO IOJYy4YEHUIO HOBOI'O 3HAHUSA, €r0 MHTEPIpPETALH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalUsX:
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NIPEACTABICHUE O 3aKOHOMEPHOCTAX M II0O3HABAEMOCTH SIBJICHUM NPUPOABI,
NOHMMaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOM HayKh Kak o0O0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyJIbTyphl U NPAKTUYECKOM
JESTENbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOrO OOIIEeCTBa; NMOHHUMAaHUE MeECTa
XUMUHU CPEIU APYIUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM ITOHATHWHOIO aIapaTra U CUMBOJIMYECKOIO SI3bIKa XUMHUU
JUISL COCTaBJIEHUsI (POPMYJT HEOPraHUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUI
(c omopoit Ha anropuT™M Y4eOHBIX JEWCTBHIA); BIaJCHUE OCHOBAMU XHUMHUYECKOM
HomeHkaTypel (IUPAC u TpuBHalbHON) M YMEHHE HMCHONB30BaTh €€ ISl pPELICHUS
yueOHO-TI03HABATENbHbIX 33J]a4 C MMOMOUIbIO YUUTENS; YMEHUE HUCIIOJIb30BaTh MOJIEIH
IUIsE OOBSICHEHUST CTPOEHUS aTOMOB M MOJIEKYJl [0 ajrOpuTMy C OMNOpoM Ha
OIPEIIEIICHHUS;

IIPEJACTABJIECHUE O CUCTEME XUMHUUYECKUX 3HAHUN U YMEHUE C ITIOMOLIBI YUUTEIs
IIPUMEHATh CUCTEMY XMUMHUYECKUX 3HAHMM JUIA YCTAHOBJIICHHMS B3aUMOCBSI3€M MEXIY
W3YyYCHHBIM MAaTE€pUaJIOM M IPU IOJYYECHMM HOBBIX 3HAaHMM, a TaKXKe B IIpoLecce
BBINIOJIHEHUSA YYEOHBIX 3aJaHuid ©U Mpu paboTe ¢ HUCTOYHMKAMU XUMUYECKON
uH(pOpMaIHi, KOTOpask BKIIFOYAET:

BAKHEHIIINE XMMHUYECKUE NOHATUSA: XUMHYECKUH DIJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE M CIOKHOE BEIIECTBO, OJHOPOAHAS W HEOJHOPOJHAS CMECh,
OTHOCUTEIIbHBIE aTOMHAs W MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO BELIECTBA, MOIb,
MOJIIpHAsi Macca, MOJIAPHBIA 00bEM, OKCHJI, KUCJIOTa, OCHOBaHUE, COJIb (CpeaHsis),
XUMUYECKass pEeaKkUus, pEaKUUH COCAMHEHUs, PEAKUUH PA3JI0KEHUSA, PEaKLUUN
3aMellleHUs, peakiuu oOMeHa, TEeIIoBOM 3 (EeKT peakiuu, 3K30- U IHAOTEPMUUECKUE
peakIuy, pacTBOP, MaccoBas JOJS XMMHUYECKOrO 3JIEMEHTA B COCAWHEHUM, MAacCCOBas
JI0JI1 ¥ IPOLIEHTHAs! KOHLEHTpAaLKsl BEIIECTBA B PACTBOPE, AP0 aTOMa, DIEKTPUUECKUN
CJIOM aToMa, aToOMHasi OpOuTalb, paguyc aToMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHMS,
XUMHUYECKas CBs3b, JJIEKTPOOTPULATEIBHOCTD, MOJISAPHAs M HENOJISIpHAsA KOBAJIEHTHAs
CBsI3b, MOHHAsl CBSI3b, META/NIMYECKAsl CBs3b, KPUCTAUIMYECKas pelieTka (aToMmHas,
WMOHHAs, METa/NInYecKas, MOJEKYJIspHas), UOH, KAaTHOH, AaHUOH, JJIEKTPOJIUT U HE
AIIEKTPOJIUT,  DJEKTPOJIUTHYECKAs  JUCCOLMALMs, pPEaKIUM HMOHHOro  OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIIMH, OKHUCIHUTEIb W  BOCCTAaHOBUTEID,
OKHCJIEHUE U BOCCTaHOBJICHHUE, DJIEKTPOJIN3, XMMHUYECKOE paBHOBecHE, oOpaTHUMbIEe U
HeoOpaTUMBbIE PEAKIMH, CKOPOCTh XHUMHUYECKOW peaklMH, KaTalu3aTop, MpeleibHO
nonyctumas konreHntpanus (I1/1K), koppo3ust MmeTamios, CIiaBhl;

OCHOBOIIOJIAraloIIMe 3aKOHbI XMMHM: 3aKOH COXpaHEHHUs Maccsl, Ilepuonnuecknii
3akoH [[. 1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOraJipo;

TEOPUM XHMHHU: AaTOMHO-MOJIEKYJISIDHAsE TEOpPHs, TEOPUA DIEKTPOIUTUYECKOU
JUCCOLIMALIM, 4 TAKXKE IPEICTABICHUS O HAy4YHBIX METOJAax II03HAHWs, B TOM YUCIIE
DKCIEPUMEHTAJIBHBIX U TEOPETUUECKUX METOAAX MCCIENOBAHUS BEIIECTB U M3YUYCHHUS
XUMHUYECKUX PEAKLIUN;

IIPEACTABIICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX IJIEMEHTOB
(pammyc aroma, >JEKTPOOTPULATEIBHOCTh), MPOCTBIX W CJHOXKHBIX BEIIECTB OT
NOJIOXKEeHUs AyeMeHTOB B Ilepuoguueckoil cucteme (B MajiblX MEpUOAAX M TJIABHBIX
MOJrPYINAx) U IEKTPOHHOIO CTPOCHHSI aTOMa; YMEHUE OOBSACHATH CBSA3b MOJIOKEHUS
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anemenTa B lleprogudeckoll CHCTEME C YHUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS
aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsAl sjpa, OOIIee YHCIO 3JIEKTPOHOB),
pacnpesieJIeHUEM HJIEKTPOHOB IO HHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX Tpex
MEPUOIOB, KaJIHs U KaJabIus; KIACCHPHUIMPOBATH XUMHUUECKHE HIEMEHTHI C OTIOPON Ha
orpeaeneHust PU3NIECKOoro CMbICia MUGPOBBIX TAHHBIX MEPUOTNUECKON TaOIUIIHI;

yMEHHE KJIacCU(UIIMPOBATh XUMHYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA
U XMMHUYECKHE PEAKIMU C OMOpPOW Ha CXEMbBI; OMPEACNATh BAJICHTHOCTh U CTENEHb
OKHUCJICHHS] XUMUYECKUX DJIEMEHTOB, BUJ XMMHUYECKOW CBSI3M U THUIl KPUCTAJLIMYECKOM
CTPYKTYPHI B COETUHEHUSX, 3apsA]] MOHA, XapaKTep CPEbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCIOT, OCHOBAHWM), OKHUCIUTEIb W BOCCTAHOBUTENb IO QITOPUTMY YUYEOHBIX
JICUCTBUM;

YMEHHUE XapakTEepPU30BaTh C OMOPOM Ha cXeMy (QU3NYECKHEe W XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, rpaduT, aiMa3, KpEMHUH, a30T,
dochop, cepa, XJop, HATPUM, Kajauil, MarHui, KaJdbLUWH, ATIOMHHHUM, XKeEIe30) M
CJIOKHBIX BEIIECTB, B TOM YMCJIE UX BOIHBIX paCTBOPOB (BO/IA, aMMHAK, XJIOPOBOJOPOI,
CEPOBOJIOPOJI, OKCHIbI U THAPOKCUABI MeTauioB I - IIA rpynm, amomunus, menu (I1),
uHKa, >xenesa (II u III), okcunsr yraepoaa (II u IV), kpemuus (IV), azora u docdopa
(I u V), ceput IV u VI), cepHucras, cepHas, azorucras, azorHas, ¢ocdopHas,
yroJibHas, KpEMHHUEBAs! KUCIOTA U UX COJIN); OMKCHIBAThH C ONOPOM Ha TJIaH U KIFOUYEBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa M CTPOCHHUS IOCJIE MPEABAPUTENHHOIO aHalIM3a IMOJ PYKOBOACTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTh
MPOTEKAHUST XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEIOBEKa U OKPYKAIOIIYIO IPUPOIAHYIO CPELY;

YMEHHE COCTaBIATh MO 0O0pasily, CXeMme, alrOpuTMy Y4YeOHBIX JEHCTBUU
MOJIEKYJIIPHBIE ¥ MIOHHBIC YPaBHEHHSI peakiuii (B TOM YHCIE peaKInii HOHHOTO0 OOMeHa
U OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI), WUITIOCTPUPYIOMUX XUMHUECKUE
CBOWCTBA M3YYCHHBIX KJIACCOB/ rPylIl  HEOPraHMYECKHX  BCIICCTB, a TaKXKe
MOJTBEPKIAIONINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH,

YMEHUE BBIYUCISATH OTHOCUTEIBHYI0 MOJEKYISPHYI0O M MOJSPHYIO MacChl
BEIIECTB, MACCOBYIO JOTI0 XHMHUYECKOTO 3JIEMEHTa B COCIWHEHUH, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOpPE, KOJMYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta30B C OMOPOMl Ha
oOurue GopMyIibl; yMEHUE IPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKIUN U
HaXOJHUTh KOJUYECTBO BEUIECTBA, O0BEM M MAacCy PEareHTOB WJIH MPOTYKTOB PEAKIINH C
OIOpoii Ha 00pa3ell, aNTOPUTM YUEOHBIX JCUCTBUN;

BJIa/ICHNE OCHOBHBIMH METOJJaMU HAyYHOTO TIO3HAHMA (HAOJI0/ICeHNE, U3MEPEHHE,
OKCIIEPUMEHT, MOJEITUPOBAHUE) TPHU HM3YyUYCHWH BEIIECTB M XHMHYECKUX SIBICHUH C
OMOpOM Ha aIrOpUTM YYEeOHBIX JEUCTBUI; yMeHUEe C(HOpMYIUPOBATH MPOOIEMYy H
NpeIJIOKUTh MYTH €€ PEIICHHs C TOMOIIBI0 Tearora; 3HaHHE OCHOB Oe30mMacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XUMHYECKOW TMOCYJ0H U J1abopaTOpHBIM
000py/I0BaHUEM;

HAJIMYNE MTPAKTUYECKUX HABHIKOB TJIAHUPOBAHMS M OCYIIECTBIICHUS CIETYIOIINX
XUMHUYECKUX DKCIEPUMEHTOB MO/ PYKOBOACTBOM YUYHUTENS C OOCYXICHHEM IUIaHa
paboTHI WM COCTABIIEHUEM TaOIHIIBL:
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W3Yy4YEHHUE U ONUCcaHue (PU3NYECKUX CBOMCTB BEIECTB;

03HAKOMJICHHUE C (PU3UYSCKUMHU U XUMUYCCKUMH SIBIICHUSIMH;

OTBITHI, HIUTFOCTPUPYIOIIHE TTPU3HAKH MPOTEKAHUS XUMUUECKUX PEAKIIHA;

U3Yy4YEHHUE CIIOCOOO0B pa3/ieJICHUs CMeCeH;

MOJTy4Y€HHUE KUCTIOPO/ia U U3yUYE€HHUE €r0 CBOMCTB;

MOJIYYEHUE BOJIOPO/Ia U U3YUECHHE €T0 CBOUCTB,;

MOJIYYEHHUE YTIIEKUCIIOTO Ta3a U U3yYEHUE €ro CBOICTB;

MOJIy4YE€HUE aMMHUaKa U U3y4eHHE ero CBOMCTB;

MPUTOTOBJICHUE PACTBOPOB C OMPENCIICHHOM MacCOBOM J0JIell PacTBOPEHHOTO
BECIIECTBA;

UCCJICJIOBAHUE M OIMCAHUE CBOMCTB HEOPTraHMYECKHUX BEIIECTB Pa3IUUYHBIX
KJIACCOB;

IPUMEHEHUE WHIUKATOPOB (JakMyca, METWIopaHka W ¢eHondTarenHa) s
OTpeJIeTICHUsI XapaKTepa CpeJibl B paCTBOpPax KUCIOT U IIEIOYEH;

W3y4YCHUE B3aUMOJICUCTBHUS KHUCIOT C MeETaJlaMH, OKCHJAaMH METAJLIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMH;

MOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOT'0 METaJljla IPYTUM U3 pacTBOpa COJIH;

uccieaoBanue aMmGOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U IIUHKA;

pellIeHHuEe JKCHEPUMEHTAJbHBIX 3ajad 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COSTUHEHUMN;

pellIeHHue  OJKCIEPUMEHTANIBHBIX  3ajlady 10 TeMe  «DJIEKTPOJUTHYECKAs
JIACCOIAAIINAS»;

pelIeHre SKCIEPUMEHTAIBHBIX 3a7jau Mo TeMme «BakHeillne HeMeTasibl U UX
COCIUHEHHUS;

pelieHrne HKCIEPUMEHTANbHBIX 3a/lad 1o Teme «BakHeliue MeTamibl U UX
COCIUHEHHUS,;

XUMUYECKUE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIIHNE MTPU3HAKK MTPOTEKAHUS PEaKInii
HOHHOIro oOMeHa;

Ka4eCTBEHHBIC PEAKIMM Ha NPUCYTCTBYIOIIUE B BOJHBIX pPAcCTBOpPAaX MOHBI:
xjopua-, Opomua-, uoaua-, cyibdar-, docdar-, KapOOHAT-, CUIUKAT-aHUOHBI,
TUJPOKCHUI-MOHBI, KaTUOHBI aMMOHHS, MarHus, KajbllMs, aJlOMUHMSA, *Keje3a (2+) u
xene3a (3+), meau (2-+), IMHKa;

YMEHUE TIPEACTABISTh PE3yJIbTAaThl dJKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, IPa)UKOB M TAOJIHI] M BBISBIATH SMIUPUICCKHUE 3aKOHOMEPHOCTH,

BJIaJICHUE TIpaBWJIaMi 0€30MacHOT0 OOpaIlleHHs C BEIIECTBAMH, UCIIOJIb3YEMbIMU
B TOBCEIHEBHOM >KM3HHU, a TaKXK€ MpaBUJIaMH IIOBEACHUS B IMENAX CcOepeKeHus
3MI0POBbSI W OKpYXKalolled MPUPOJHONW Cpedbl, IMOHUMaHuE Bpeda (OMacHOCTH)
BO3JICHCTBUS HA JKHUBBIE OpPraHU3Mbl OIPEJECICHHBIX BEIECTB, a TAaKXKe CIOCOOOB
YMEHBIIICHUSI W TIPEAOTBPAICHUS WX BPEAHOTO BO3JCHCTBUS; MOHUMAHHUE 3HAYCHUS
KUPOB, OCIIKOB, YIIIEBOOB ISl OpraHU3Ma YEJIOBEKa;

BJIQJICHUE OCHOBAMHM XUMHUYECKOM T'pPaMOTHOCTH, BKJIOYAIONIEH yMEHHUE
NPaBUIBLHO MCIOJIB30BaTh H3yUYCHHBIC BEIIECTBA W MaTepuayibl (B TOM YHCIIE,
MUHEpaJIbHbIC YTOOpEHUsl, METAJUIBl U CIUIaBbl, MPOAYKTHI MEepepadOTKU MPUPOIHBIX
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MCTOYHUKOB YTJIEBOAOPOJIOB (yrisi, MPUPOJHOrO Tra3a, HedTu) B OBITY, CEIBCKOM
XO35MCTBE, HAa NPOU3BOACTBE, YMEHHE NPUBOAUTH IPUMEPHI MPABHUIBHOTO
WCIIOJIb30BAHUs U3YUYECHHBIX BEUIECTB U MaTEPUAJIOB;

YMEHHUE YCTAaHABIMBATH CBS3M MEXKIY pPEaJbHO HAOIIOAAEMBIMH XUMUYECKUMH
SBJICHUSIMU M TIPOLIECCaMU, MPOUCXOAAIIMMHU B Makpo- U MHKPOMHUpPE, OOBACHATH
MPUYUHBI MHOTO00pa3usi BEUIECTB; YMEHHE HMHTETPUPOBATH XMMUYECKHE 3HAHUS CO
3HAHUSIMU APYTUX Y4eOHBIX MPEIMETOB C MOMOIIBIO MEAarora;

npenacrasieHue o cdepax NpodeccHOHATBHON NeSTeNbHOCTH, CBA3aHHBIX C
XUMUEH W COBPEMEHHBIMU TEXHOJIOTHSAMH, OCHOBAaHHBIMA Ha JIOCTHKECHMSX
XUMHUYECKOM HAyKd; HAJIMYUE OMbITa paboThl C Pa3IUYHBIMU HUCTOYHUKAMHU
uH(poOpMaIUU N0 XUMHH (HAYYHO-TIOMYJIIpHAas JIMTepaTypa, CJIOBAapH, CIPABOYHMKH,
UHTEPHET-PECYpPChl) C OMNOpPOM Ha aJroOpuTM: yMEHHE OOBEKTHBHO OIICHHUBATH
MHGOPMAIIMIO O BEIIECTBAaX, X MPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHHUH.

TpeboBanus K NpeIMETHBIM pe3yjibTaTaM OCBOEHHUS Y4YeOHOTro MpeaMera
«XHUMHUS», pacipeieIeHHbIE 110 TojaM 00y4eHUs

Pesynbprarel mo romam GopMyNHpYIOTCA MO MPUHLIMIY 100aBIEHUS HOBBIX
pe3yabTaToB OT Ioja K TONY, YK€ Ha3BaHHbIC B INPEAbIAYIIUX IOAax ITO3HUIIUM, Kak
MIPaBUJIO, IOCIIOBHO HE MOBTOPSIIOTCSA, HO YUYUTHIBAIOTCS (PE3YJIbTAThl OYEPETHOIO roaa
[0 YMOJIYAHHUIO BKJIIOYAIOT PE3YJIbTaThl MPEAbIIYIINX JIET).

8 KJIIACC

packpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATHUH: aTOM, MOJEKYJa,
XUMHUYECKUHN AJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh (OJTHOPOJHAs U
HEOJHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAs W MOJIEKYyJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl AOJsI XUMUYECKOIO 3JIEMEHTA
B COCOUHEHUM, MOJIApHBIA  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
*3IEKTPOOTPULIATEIBHOCTD ™, CTENEHb  OKHCJEHUS,  XUMHUYECKas  peakius,
KJIacCU(PUKALUS PEaKIU: peakuMu COCIWHEHUs, PEaKUHMMU pa3joKEHUs, peakluu
3aMEIlEeHUs, peaKuu 0OMEHa, SK30- U SHIOTEPMUUYECKHE PeaKLUU; *TerioBoil 3 exT
peakuuu™; aapo aToMa, 3JEKTPOHHBIN CJION aToMa, aTOMHasi opOuTaib, paglyc aroma,
XUMHUYECKasi CBS3b, MOJIAPHASA U HEMOJISIPHAs] KOBAJIEHTHAs CBA3b, MOHHAS CBSA3b, HOH,
KAaTHOH, aHUOH, PacTBOpP, MaccoBas J0Jid BellecTBa (MPOLEHTHAas KOHLIEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUH (cMm. m. 1) u
IIPUMEHSATH 3TH MOHATHS IIPU OMMCAHUM BELIECTB U UX MPEBPALLCHMIA;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JUIS COCTaBJIeHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUECKUX PEAKIIMii, 3JIEKTPOHHOI0 OanaHca;

OIpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHUCJIEHHS DJIEMEHTOB B OMHApHBIX COECIMHEHUAX C OMOPOM Ha OMNpEeNETeHUs, B TOM
YHCJIE CTPYKTYPHPOBAaHHBIE; MPUHAUIEKHOCTh BEIIECTB K OIPEAECIEHHOMY KJaccy
COCAMHEHUH MO (opmysnaMm; BHJ XUMHUYECKOM CBA3M (KOBaJIEHTHas M MOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

UMETh IIPEJICTABICHHE O CUCTEME XUMHYECKUX 3HAHUN, YMETh C IOMOUIBIO
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YUYUTENSI TPUMEHSATh CUCTEMY XHMHUYECKUX 3HAHWH, NI YCTAHOBJICHUS B3aMMOCBSI3U
MEXIy U3yYE€HHBIM MaTEPHAIOM U MIPHU NOJYYCHUH HOBBIX 3HAHUH, a TAKXKe MTPU padoTe
C HUCTOYHUKAMHU XUMHYEeCKOM wuHpopmaruu. OpHEHTHPOBATHCA B TMOHATHUSAX U
OMEepUPOBATH MU HA 0A30BOM YPOBHE, TPUMEHSATH P BHITTOJIHEHUN YUEOHBIX 3aJaHUN
U PEIICHUH PACUETHBIX 3a]ad C OMOpPOi Ha aNrOpUTM Y4YEOHBIX JNEHCTBHUIA M3YYCHHBIC
3aKOHBI M TEOpUM: 3aKOH coxpaHeHus Mmaccsl, llepuoamyeckuin 3akon /1.
MenzeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOrajJpo; aTOMHO-MOJIEKYJIIpHAs
teopus. COOTHOCUTH 00O3HA4YeHMs, KOTOpble mMmeroTcs B Tabnuue «llepuonnueckas
cucteMa  xumudeckux — anmementoB . 1.  MengeneeBay» ¢ YHWCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sapa,
o011ee Yuco 3JIEKTPOHOB U PacpeiesIeHue UX MO ANEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKUE DJEMEHTHI, HEOPTaHMYECKHE BEIIECTBA;
XUMUYECKUE peakuuu (MO0 YMCIY M COCTaBy Y4YacTBYIOUIMX B PEAKIMHU BEIIECTB, IO
TermIoBoMy 3(PheKTy, 1Mo U3MEHEHUIO CTENEHH OKHUCICHUS XMUMHUYECKUX JIEMEHTOB) C
OMOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME€ XHWMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIMHI C OIIOPOU HA CXEMBI;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXXHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALLCHUN B PA3JIMUYHBIX YCIOBHUAX ITOCIE
MpeABAPUTEILHOI0 OOCYKICHUS C ME1aroroM;

BBIUNCIIATh OTHOCUTEIBHYIK) MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa 1Mo (opMyse COSAMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOW PEAKUUU C
OMOpPOY HA aITOPUTM;

MPUMEHSATh OCHOBHBIE OIEpAllMd MBICIUTEIBHON NEATEIbHOCTH — aHAIN3 M
CUHTE3, CpaBHEHHE, 0000IeHNe, CHUCTeMaTh3aIus, KiacCu(puKanus, BBISIBICHUE
[IPUYMHHO-CJICICTBEHHBIX CBS3E€U — JUIl U3YYEHUS CBOMCTB BELIECTB M XUMHUUYECKUX
peakIuii; eCTECTBEHHO-Hay4YHbIe METOJbl TO3HAHUS — HaOJI0JICHUE, HU3MEpPEHUE,
MOJEIUPOBAHUE, SKCIEPUMEHT *(peasibHbliI M MBICIEHHBIN)* MOJ PYKOBOJCTBOM
Mearora;

CJIeoBaTh TPaBWJIAM IIOJIb30BAHUS XHMHUYECKOW TOCYJIO0M W J1aOOpaTOpHBIM
o0OpyZOBaHMEM, a Tak)Ke IMpaBUiiaM OOpallleHHs] C BEIECTBAMH B COOTBETCTBUM C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOIYICHHUIO U
COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEAEITEHHOW MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA; MJIAHUPOBATH
Y MPOBOJAUTH XMUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB WIEIIOYEH U
KHCJIOT C TOMOIIbI0 HMHIUKATOPOB (JAaKMYyC, (eHOoN(TanienH, METWIOpaHxX U Ap.),
MOATBEPKAAIOIINX KAYECTBEHHBIM COCTAB HEOPTaHMYECKUX BEIIECCTB (KAYECTBEHHbBIC
peaKkiuy Ha UOHBI) TTOJT PYKOBOJICTBOM I1€]arora.

9 KIIACC

PACKpPBIBATb CMBICII OCHOBHBIX XHMHYCCKHX MOHATHI: XUMMYECKHUHI 9JICMCHT,
aToOM, MOJICKYJa, HWOH, KAaTHOH, 4aHHWOH, IIPOCTOC BCHICCTBO, CIIOKHOC BCHICCTBO,
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BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaKius,
XUMHUYECKasi CBS3b, *TETUIOBON d(PPEeKT peakiuu, Moiab*, MOJISAPHBIN 00bEM, pacTBOp;
AJNEKTPOIUTHI, HEIJIEKTPOIUTHI, IIEKTPOIUTHUECKAS JUCCOLMAIIMS, PEAKIUU HOHHOTO
oOME€Ha, KaTalu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTHMble W HEOOpaTHMBbIE
peakIMu™, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIUTEIh, BOCCTAHOBUTED,
OKHCJIEHME W BOCCTAHOBJIEHHUE, aUIOTPOIuUs, amM(pOTEPHOCTh, XHUMUYECKAsl CBA3b
(KoBaJieHTHAasl, HMOHHAsl, METAJUIMYECKasi), KpHUCTa/UIMYecKas peuerka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHMHMYECKOW peaKIUU™*, MpeaeinbHO JO0MycTHUMas
koHueHtparus (I1/1K) BemecTBa;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. m. 1) m
MIPUMEHSITh ATU TIOHSATHUS MPU OMKUCAHUH BEUIECTB U X MPEBPAIICHUI;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI ISl (PUKCAllMU PE3yIbTaTOB HAOIIO/ICHUH,
coCTaBlIeHUsST (pOPMYJI BEIIECTB M YPAaBHEHMI XMMUYECKHMX PEAKLWH, 3aliCH JTaHHBIX
ycioBuid 3aia4d. Mcnonb3oBaTh 0003HaueHus1, umeromuecs B Ilepuonnueckoi cucreme
U Tabnuile pacTBOPUMOCTH KHUCIOT, OCHOBAHUWA WM COJIEH B BOJE Ui BBIOJTHEHUS
3aJIaHU.

OMpENEeNATh BAJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX HJIEMEHTOB B
COCIMHEHUAX PA3TMYHOIO COCTABA; NPUHAIJICKHOCTb BEIIECTB K ONpPeleIEHHOMY
KJIACCY COECIMHEHUN C ONOPOW Ha OIPENEIEHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIE;
BUJIBI XUMHUYECKOM CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJNINYECKasi) B HEOPTraHUYECKUX
COCIMHEHHUAX; 3apsj]] MOHA 10 XUMHUYECKOH (QopMylie; XapakTep Cpeabl B BOJIHBIX
pacTBOpax KHCIOT M IIET0YEH, *TUN KPUCTALUIMYECKON PEMIETKH KOHKPETHOIrO
BEIIECTBA™;

packpeiBaTh  cmbicn  Ilepumonmueckoro 3akona J[.MA. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TOHWMAHUE: *OMHUCHIBATH W XapPaKTEPU30BATh* TAOIMUYHYIO
dbopmy Ilepuoguyeckoil CHUCTEMbl XHUMHUYECKMX JJIEMEHTOB: pa3auyaTh MOHITHUS
«rnaBHas moarpymma (A-rpynma)» U «mobounas noarpynmna (b-rpymnma)», manbie u
OO0JIbIIME MTEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MEPUOUUECKON
TabnuIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apsiz sapa, o0LIee YUCIIO IEKTPOHOB U paclpeieseHHe X MO AIEKTPOHHBIM
CIOsIM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUH B Mpelieslax MajblIX MEPUOJIOB M TIABHBIX MOATPYIIL C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE DOJEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA;
XUMUYECKUE peaKkiuu (M0 YMCIY M COCTaBy YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TernoBoMy 3G (PeKTy, Mo U3MEHEHUIO CTENEHEW OKHUCICHUS XUMUYECKUX DJIEMEHTOB) C
OMOpPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATh) 00IIKE U crienU(PUUEecKue XUMUYECKUEe CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAasi ONMMCAHUE NPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIUUA C OMIOPOI Ha CXEMBI;

COCTaBJISITh YPABHEHMSI JIEKTPOIUTUUECKON AMCCOLMALMU KUCIIOT, LIEIoYed U
COJICH; TIOJIHBIE W COKpAIIEHHBIC YPAaBHEHUS PEAKIMA WOHHOTO OOMEHA; ypaBHCHHS
peaxiuii, TOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEX/IY BEIIECTBAMU
Pa3IMYHBIX KIJIACCOB;
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packpbIBaTh CYIIIHOCTh OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX peaKImii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHIA;

IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAaHUSI XWMHUYECKHX IMPEBPAIICHUN TOCAe TPEIBAPUTEITHLHOTO
00CYXEHHUS C Te1aroroMm;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJSPHYIO MAacChl BEIICCTB;
MacCOBYIO JIOTI0 XMMHYECKOr0 3JIeMEHTa Mo (hopMmyse COeIWHEHHUsS; MAaCCOBYIO JIOJIO
BEIIECTBA B PAcTBOPE; MPOBOAUTH PACUEThl MO YPABHEHHIO XMMHUYECKOH PEaKIuu C
OIIOPOM Ha alNTrOPUTM;

CJIeIoBaTh TpaBWJIAM IIOJIb30BAHUS XUMHUYECKOW TOCYJ0M U JaOOpaTOPHBIM
o0opyaoBaHHEM, a TakK)Ke IMpaBWjaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO TMOJYICHHUIO U
coOMpaHHIo Ta3000pa3HbIX BEIIECTB (AMMHAaKa U YTJICKUCIIOTO Ta3a);

MIPOBOJUTL PEAKIIMW, TOJATBEPKAAIONINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX
BEIIECTB: PACIMO3HABATh OMBITHBIM NYTEM XJIOPUA- OpoMHI-, HOAWA-, KapOOHAT-,
docdar-, cunmmkar-, cyabdar-, THIPOKCHI-HOHBI, KAaTHOHBI aMMOHHUS W HWOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTaHUICCKUX
BEIIIECTB;

NPUMEHATh OCHOBHBIC OIEpAIlldd MBICTUTEIIBHOW NIEITETLHOCTH — aHajdu3 M
CUHTE3, CpaBHEHHE, 0000IIeHHne, CHUCTEMaTU3allMI0, BBISIBICHUE  IPUYUHHO-
CIIGICTBEHHBIX CBSI3€H — JUIS M3YYCHHSI CBOKMCTB BEIIECTB M XUMHYECKHUX PCaAKIUH;
€CTECTBCHHO-HAYYHBIC METOJIbI TTO3HAHUS — HAOI0/IeHUE, U3MEPEHHE, MOICINPOBAHNIE,
AKCTIEPUMEHT (PEaTbHBIA U MBICIEHHBIN).
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TEMATHUYECKOE ITNIAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOIIMYECTBO YACOB, OTBOAMMBIX Ha OCBOEHHUE KaXKI0M TeMbl Y4EOHOTO MpeaMeTa «XUMHUS»
®denepanbHOM aaTUPOBAHHOW OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOyYarOITUXCS C
3aJIeP’KKOM TICUXUYECKOTO Pa3BUTHSA, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pasaenom denepanbHON pabodeil mporpamMmbl
yueOHOro rmnpeamera «XHUMHUS» OCHOBHOM 00pa3oBaTelbHONM MporpaMMbl OCHOBHOTO o0miero oOpaszoBanusa. [lpu stom
Opranuzanus BIpaBe cama BHOCUTh M3MEHEHHUS B COAEpPKAaHUE U paclpesesieHne yueOHOro Marepualia 1o rogam oOydeHus, B
MOCJIEI0BATENIbHOCTh U3YYEHUS TEM U KOJMYECTBO YACOB HA OCBOEHHUE KaXKIOW TEMbI, ONpeneieHHe OpraHu3alMOHHBIX (HOopM
oOyueHuss U T.. OOOCHOBAHHOCTH JIaHHBIX M3MEHEHUU OMpeAeNsercss BbIOpaHHBIM oOpa3oBaTelibHOM opraHuzamueil YMK,
WHAMBUIYAJIbHBIMH TICUXO(PHU3NYECKUMU OCOOEHHOCTAMH KOHKpeTHbIX oOyuatommxcsi ¢ 3IIP, cTemeHpio OCBOGHHOCTH WMU
y4eOHBIX TeM, peKOMEHAAIMSAMU 110 0TOOPY U aJianTaiuu y4eOHOro Marepuaia o XUMHUH, IpeacTaBieHHbIME B [losicHUTEbHOM
3aIHCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUECKOTO IUIAHUpOBaHUs st oOydarommiics ¢ 3[1P: mepBolii mpeanonaraer
OCBOEHHE MPOrpaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOI — B OTAEIILHOM KJlacce.

1-i1 BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 u B HEnento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)
l'[pnMele,le TE€MBI, OcHoBHOE coepxkanue OcHOBHBIE BHUBI NeATCJIBbHOCTH
PacKpbIBaOLIUE JaAHHbII o0yyaromuxest

pa3aen nporpaMmmbi,
M KOJIMYEeCTBO YacoB,
O0TBOAMMOE HA UX U3YUeHHe

Pa3nen 1.IlepBoHavyaibHble XUMHYecKHe NOHATHsI(20 1)
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Tema 1. XumMuss — BakHast
00/1aCTh €CTECTBO3HAHUS U
MPAKTHYECKO NeATeILHOCTH
ye10BeKa

(54

TIpeamer xumun.* Poste XuMuUM B KU3HH YeJoBeKa. XUMUS B
cHcTeMe HayK. MeTo/bI TO3HaHUS B XUMHUH.

Tena u BemectBa. @uU3ndeckue cBOWCTBA BEIIECTB. ArperaTHoe
cocTosiHHE BemmecTB. YncTsle BemecTBa 1 cMech. CriocoObt
pasneneHus cMeceil. PU3nYecKre 1 XUMUIECKHE SIBICHUS.
IIpu3Haky 1 ycIoBHS NPOTEKAHUS XUMHIECKUX PEAKIUH.
3HaKOMCTBO C ITPaBIJIaMHU O€30ITaCHOCTH M PUEMaMH pabOTHI B
XUMUYECKOH J1abopaTopuH.

JlemoHcTpammu

1. JJTaBoparopHoe 00opynoBaHHe.

2. Paznnunble BUIBI XUMHUYECKON MTOCYIBIL.

3. OGpa3iipl BelecTs.

4. Crioco0b! pazfeneHus cMecel (puipTpoBanue, BHITapUBaHUE,
JMCTHILIALMSA, XpoMaTorpadust).

JlaGopaTopHble U NIpaKTHYeCKHE PA0OTHI

Jlabopamopnuie onvimoL:

Onucanne (pU3UIECKUX CBOKCTB BEIIECTB.

Paznenenne cMecH ¢ TOMOIIBIO MarHUTA.

IIpaxkmuueckue pabomoi:

Ne 1. JTabopaTopHOe 000pyIOBaHUE U TPHEMBI paOOTHI C HUM.
IIpaBuia Ge3onacHoi paboTHl B XUMHYECKOH J1ab0paTopHH.

Ne 2. OumncTtKa 3arpA3HeHHON NoBapeHHON conun
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PackpsIBaTh CMBICIT H3y9aeMBbIX TIOHATHH C TIOMOMIBIO TIEAArora.

PackpsIBaTh pojb XMMHH B IPUPOJIE U XKU3HU YEIOBEKa, & CBA3b C APYTHMH HaAYKaMH.

Paznuuath 4uCTHIE BEIIECTBA M CMECH; OHOPOHBIE U HEOIHOPOAHBIE CMECH;

Paznuuars Gu3ndeckne U XUMHYECKHE SIBICHUS C OTIOPOil Ha OpeeNeHus.

OmnpenensaTs NpU3HAKH XUMHYECKUX PEAKLUH U YCIOBUS UX IIPOTEKaHUS.

CreroBaTh IpaBmiIaM MOJIB30BAHUS XMMHUIECKOH ITOCYHOH U 1a00paTOPHBIM
000pyoBaHHEM, a TaKXKe IIpaBHIaM OOpaleHNs ¢ XMMUYECKUMH Bellle-CTBaMH B
COOTBETCTBHHM C HHCTPYKIIMSAMU T10 BBIMONHEHHUIO MPAKTHUECKUX paboT Moz
KOHTpOJIEM IeJjarora.

InaHupoBaTh U MPOBOAUTH XMMHYECKUH IKCIIEPUMEHT 110 U3YYCHHIO U OITHCAHHIO
(hI3UIECKUX CBOICTB BEIECTB, CIIOCOOOB Pa3AeleHHs CMeceil BEIIECTB MO
PYKOBOJICTBOM II€/larora ¢ 00Cy KIeHUeM IIJIaHa paOoThI.

Hcnionb30BaTh P BEIMONHEHUH Y4eOHBIX 3a/IJaHUH U B TIPOIIECCE MCCIIE0BATENbCKOM
JeATeTbHOCTH HayIHO-TIOMYJIAPHYIO JINTEPATypy XMMIIECKOTO COJepKaHus,
CIIPaBOYHBIE MaTepHUaIbl, pecypchbl IHTepHEeTa M0/ pyKOBOJICTBOM II€/larora.

BricTpanBath pa3BépHYTHIE MMNCHBMEHHBIE M YCTHBIE OTBETHI C OOPOH HA HH(OpMAIHIO
13 y4eOHHKA U CIPaBOYHBIX MaTEPUAIOB, [PAMOTHO HCIIONB30BATh U3YUCHHBII
MOHATUHHBIH anmapar Kypca XUMHU



Tema 2. BemnecrBa
U XHMHYECKHe PeaKinu
(15 9)

ATOMBI I MOJIEKYJBL. XUMHUECKHUE DIIEMEHTHI. 3HAKU (CHMBOJIBI)
XMMHYECKHUX JIeMEHTOB. [IpocThlie U clIoXKHBIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUCHHE.

Xumudeckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKUX

3JIEMEHTOB. *3aKOH ITOCTOSHCTBA COCTaBa BeH.[eCTB.* OrtHOcHTEIbHAS

aromHasi Macca. OTHOCHTENBHas MOJICKYJIApHas Macca. MaccoBast
JIOJIS XUMHYECKOT'0 3JIEMEHTA B COCTHHCHIH.

dusnyeckue 1 XUMHYECKUE ABJICHUA. XUMUUECKas PeaKIys.
TIpu3HAKK U YCIOBHS IPOTEKAHUS XUMHUYCCKHX PEAKIUi.
XUMHYECKUE YpaBHEHHS.

THBl XUMHYECKUX peakIiid (COSMHEHNUS, Pa3IOKECHIS, 3aMEIICHHS,

oOMeHa).
3aKOH COXpaHEHHS MacChl BEIIECTB.
*M. B. JIOMOHOCOB — y4&€HBIH-3HIIUKIOIEAUCT. *

JlemoncTpanun

Dusnueckue sBIEHUS (pacCTHPaHUE caxapa B CTYIKe, KHTIEHNUE U
KOHJIGHCAIIHS BOJBI U T. 11.).

XuMuueckue siBieHus (ropeHne CBeuH, pasIoKeHHe caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM Oapus,
paznoxenue ruapokcusa menu(1l), B3auMopelicTBHe xKenesa ¢
cepoii, B3auMoeiicTere jxenesa ¢ pactsopom comu menu(Il)).
OTBIT, WILTIOCTPUPYIOMNI 3aKOH COXPAHEHHUS] MACCHI.

JlaGopaTopHble M IpaKTHYeCKHe PaGoThl

JlaGopaTopHEIE OITBITHL:

TIpuMepbl Gpu3HYecKuX sBICHUH (IUIaBICHUE BOCKA, TAsTHUE JIbJA).
IIpumepsr XUMHUYECKHX SBICHUH (TTPOKaINBaHUE METHOM
IIPOBOJIOKH, B3aMO/IeIiCTBUE MeJla C KUCIIOTOMH).

Mopnenu aTOMOB ¥ MOJIEKYJT

MpaKkTnyeckas pabota No3 MpM3HaKKM NPOTEKAHUA XMMNYECKUX
peakumi

Bbluncnenunsa

— OTHOCHUTENILHON MOJIEKYJISIPHOM MacChl BEIIECTB;

— MacCOBOH JI0JIM XUMHUYECKOTO dIIeMeHTa o Gopmyie
COETMHEHHSI.

[IpumeHATH ecTeCTBEHHO-HAYIHBIE METOABI MO3HAHUS (B TOM YHCIIC HAOIIOICHHE,
MOJZIENMPOBAaHHE, IKCIIEPHMEHT) 1 OCHOBHBIE OIIePALIMY MBICIHTEIHHON
JeATeTbHOCTHU (CpaBHEHHUE, KIIacCH(pUKaLus) [UI U3ydSHNUS BEL[ECTB U XUMHUYECKUX
peaKIiii C ONOpOif Ha aNTOPUTM HIIN CXEMY.

PackpbIBaTh CMBICI H3ydaeMbIX OHATHH U 3aKOHOB U IIPUMEHSATH 3TU MOHATUS NIPU
ONKCAaHUM CBOICTB BELIECTB U MX IPEBPAILEHHUI C ONTOPOH Ha IJIAH U KJIIOYEBBIE
CIIOBa.

PaznuyaTh Qu3HUecKre U XUMHYECKHE SBICHNUS, OOBICHATb X CYIHOCTb C TOUKH
3pEHHs aTOMHO-MOJIEKYJISIPHOTO YUEHHS C OTIOpPO Ha ONPEAENICHUS U CXEMBI.

OnpenenaTs NPU3HAKU XUMUYECKUX PEaKIUi, YCIOBUS UX MPOTEKAaHUs.

OOBACHATH CYIHOCTh (PU3MUECKUX ¥ XUMUYECKUX SBICHUH C TOUKU 3PEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYE€HUS C UCIOJIb30BAHUEM BU3YyaIbHOU OMOPBL.

KnaccugunupoBats XUMHUECKHE PeaKUUH (110 YUCIY U COCTaBY PEarupyromux 1
00pa3yONINXCs BEIIECTB) C OTIOPO Ha CXEMBI.

CocraBiaTb (opMyJIbl OMHAPHBIX BEIIECTB 110 BAJIEHTHOCTU U ONPEIEIIATH
BaJICHTHOCTH 110 (hOpMyJIaM BEIIECTB C OMOPOI Ha aJlTOPUTM y4eOHBIX ACHCTBUIL.

PaccTaBisaTh KO3(GUIIMEHTH B ypaBHEHUSX XUMUUECKUX PEaKIIi C OIOpoi Ha
ITOPUTM y4eOHBIX JeHCTBHIL.

CreoBath MpaBHUiIaM MOJIB30BAHUS XMMIIECKOH TOCYI0H 1 Tab0paTOpHBIM
000pyI0BaHHEM, a TaKKe IPaBHIIAM OOpAIEHHs C BELIECTBAMHU B COOTBETCTBHU C
HMHCTPYKLHSAMH T10 BBITOJTHEHHIO JJAO0PATOPHBIX XMMHYIECKHX OTBITOB MOJ KOHTPOJIEM
TIeiarora.

Vcrnons30BaTh NpH BBINMOIHEHUN Y4EOHBIX 3a1aHUI U B ITPOLIECCE HCCIEN0BATENbCKON
JeATeTbHOCTH
HAYYHO-TIOMYJIIPHYIO JIUTEPaTypy XUMHUYECKOTO COJEPKAHMSA, CIIPABOYHBIC
MaTepuasl, pecypcsl IHTepHeTa Mo pyKOBOJACTBOM I€/1arora.

BricTpanBath pa3BEpHYTHIC TICHEMEHHBIE U YCTHBIE OTBETHI C OTIOPOif Ha MH(OPMAIIHIO
U3 y4eOHMKA U CIIPaBOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOJIB30BATh U3YUCHHBIIT
TIOHATUHHBIN anmapaT Kypca XMMHUU

Paznen 2. BaxkHeiilue npeacTaBuTe I Heopranuyeckux Bemects (30 4)
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Tema 3. Bo3ayx. Kuciopon.
IHonsiTue 00 oxcnaax

(59)

Bozayx — cMech razo. CocraB Bo3zyxa.

Kucnopon — aieMeHT 1 IpocToe Belle-

c1tB0. O30H — *annotponHast MoAn(HKaIHs Kuciopoaa. ™
Haxox/eHne Kuciopoaa B npupoje, GU3HIecKue 1 XUMHUECKHIEe
CBOICTBA (pEaKIM OKHMCIICHHUS, TOpeHNe). Y CIIOBUSI BO3SHUKHOBEHUS
U npekpartenus ropenus. [TousTue 06 okcuaax.

*Crioco0bI TOJTy4eHHsT KHCIIOpPO/ia B 1a00paToOpHu U
npomelnuieHHOCTH. * [IpuMeHenue kuciopona. Kpyrosopor
KUCIIOPO/ia B IPHPO/IC.

*TemnoBoi 3h(eKT XUMUIECKOH PEaKIiH, IIOHATHE O
TEPMOXHUMHYECKOM YPaBHEHHH, 3K30*- U SHJOTEPMUYECKUX
peaKIHsIX.

*TomuuBo (HedTh, yroyib U MeTaH). 3arpsi3HeHHE BO3yXa, CIIOCOOBI
€ro MpeAoTBpAIleHUs. Y CHIICHHE TAPHUKOBOTO Y deKTa,
paspylIeHHEe 030HOBOTO CIIOS.™

JlemoHcTpanmu

BsanmoneiictBre Gocdopa, cepsl u kenesza ¢ KHCIOPOIOM
(BO3MO’KHO HCIIONIb30BaHUE BHCOOIIBITOB).

Ompenenenue coepxaHns KUCIOpoa B BO3IYXeE.
OmBITH, AEMOHCTPHUPYIONIHE YCIOBHS BOSHUKHOBEHHS H
IpeKpalIeHHs: TOPEHHUSI.

JlabopaTopHble M MPAKTHYECKHE PAdOTHI
JlaGopaTOpHEIH OIIBIT:

O3HakoMiIeHHE ¢ 00pa3lamMu OKCHJIOB.
IIpakTudeckas paborta:

Ne 4. Tlonyuenue KHCIOPOa, U3Y4EHHE €TO CBOICTB.

Bbluncnenus
— MOJIEKYJIIPHOM Macchl KMCIIOpOJa M 030Ha HA OCHOBAHUU
aTOMHOM MacCChl XUMHYECKOTO 3JIEMEHTA

29

PackpbIBaTh CMBICIT H3y9aeMbIX TIOHATHI W IPUMEHSTH 3TH HOHATHS TP ONHCAaHUH
CBOMCTB BEIECTB U UX NPEBPAIIEHUH C HCITOIb30BAHNEM OITOPHEIX CJIOB H KIIUIIE.

XapakTepu30BaTh (OMHCBHIBATE)C ONOPOLU HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO37yXa, QU3MIECKIE H XU-MHUECKIE CBOMCTBA KUCIOPOAA, CIIOCOOBI €r0
HOJIy4eHHs, IPUMECHEHHE U 3HAYCHUE B IPUPOJIE U XKU3HU YEIIOBEKa.

Cpasnusams peakyuu 20penus u MedjieHHO20 OKUCeHUs C TIPEABAPUTEIBHBIM
00CyXIeHHEM TapaMeTPOB CPABHEHHUS.

CoOupaTh mpuOOPHI A1 MOTYYEHHUS KUCIOpo/a (BHITECHEHHEM BOJIBI 1 BO3AYXA).

Pacrio3HaBaTh OMBITHBIM ITyTEM KHCJIOPOJ TI0] KOHTPOJIEM I1e1arora.

Vcnonb30BaTh XUMHYECKYIO CUMBOJIUKY JJISL COCTaBIICHUS (JOPMYII BEILIECTB,
MOJIEKYIAPHBIX yPaBHEHHH XMMIUECKUX PEAKIHH C yJacTHeM KHCIOPOJa.

OOBACHATH CYITHOCT SKOJOTHUECKUX NPOOJIEM, CBI3aHHBIX C 3aTPSI3HEHNEM BO3yXa.

CrienoBathb npaBsuiiaM 0e30nacHoil paboThI B 1a00paTOPUH IIPU UCIIOIB30BAHUN
XMMHYECKOH MOCY/IbI M 000PYIOBAHHS IO KOHTPOJIEM TI€Iarora, a TakKe MpaBHuiIaM
00palleHus ¢ TOPIOYMMH BELIECTBaMH B OBITY.

IInaHupoBaTh M OCYIIECTBIATH HAa MPAKTUKE XUMUUECKUE IKCIIEPHMEHTHI, IPOBOJUTH
HaOJII0IeHNS, AeaTh BBIBOABI IO PE3yIbTaTaM HKCIICPHIMEHTA MO PYKOBOICTBOM
nezarora.

Y4acTBOBaTh B COBMECTHOH pabOTe B TPYIIIIE.

Vcnonp30BaTh P BEIIIOIHEHUH YI€OHBIX 3aJaHUH U B IIpoILiecce
HCCIIEI0BaTENbCKON EATENbHOCTH HAyIHO-TIOMYISIPHYIO JTUTEPAaTypy XUMUUECKOTO
coJiep KaHus, CIIPaBOYHbIE MaTepHaIbL, pecypchl FIHTepHeTa o pyKOBOICTBOM
nezarora.

BeictpanBath pa3BEpHYTHIC MMCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha HH(POPMAIIHIO U3
y4eOHMKa ¥ CHPaBOYHBIX MaTEpPHajIoB C OTIOPOH Ha IUIaH, TPaMOTHO HCIOJIE30BaTh
W3ydEHHBIH MOHATHUIHBIN anmapaT Kypca XUMHU



Tema 4. Bonopon.
ITonsiTHE 0 KHCJI0TAX H COJIAX

(59)

Tema 5. KosimuecTBeHHBIE
OTHOIIIEHUS B XUMHH
49

Bonopon — anement u npoctoe BemecTBo. HaxoxaeHue B
npupoje, GU3HIecKre ¥ XHMHIECKIE CBOMCTBA (Ha IIpUMepe
B3aHMOZEHCTBHA C HEMETaIaMH M OKCHJIAaMHU METaJlIoB),
MIPUMEHEHHE, *CII0CO0bI MOTyIeHUS. ™

IlonsTHE O KHCIIOTaX U COJSX.

JlemoHcTpanmu

Iomyuenue, cobupanue u pacrio3HaBaHHE BOIOPOJIA.
I'openue Bomopoza.

Bzaumoneiicteue Bogopoaa ¢ okcugom meau(Il).

JlaGopaTopHbIe M NpaKTHYeCKHe PadoThl
JlaGopaTOpHEIH OIIBIT:

B3anmopeiicTBre KMCIOT ¢ METaJUIaMH.
IIpakTraeckas paborta:

Ne 5. [Tonyuenue BOOOpOAa, U3y4EHHUE €TO CBOICTB.

Bbluncnexnus
— MOJIEKYJIIPHOM MaccChl BEIECTBA HA OCHOBAHUU aTOMHOW MacChl
XHMHYECKHUX JIEMEHTOB

Komaectso BemectBa. Moins. MomnsipHas Macca. 3akoH ABOTaipo.
MomnspHelit 06bEM ra3oB. Pacuérel o XuMHYECKHM ypaBHEHHSAM.

JleMoHCcTpauus
OO6pa3Is! BemecTB KOIMIECTBOM 1 MOJIb.

BbluncneHusn

— 00BEMa, KOIMYEeCcTBa BEI[eCTBA ra3a M0 ero U3BECTHOMY
KOJIMUECTBY BEIIECTBA I 00BEMY;

— 00BEMOB Ta30B [0 YPABHEHUIO PEAKIIMK HA OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUI Ia30B

30

PackpbIBaTh CMBICIT H3Y4aeMBbIX IIOHATUH M MPUMEHATD 9TH MOHATHS IPH ONUCAHUH
CBOMCTB BEIIECTB U UX IPEBPAIICHHUI.

XapakTepu30BaTh (ONMCHIBATh) (GU3MYECKHE U XUMUYECKHIE CBOMCTBA BOAOPO/Ia,
CrIoco0BbI €ro MoJy4YeHH s, IPUMEHEHUE C OIOPOil Ha IIaH, KPaTKYIO 3aIHCh, CXEMY.

CoOupatb nprOOp 115 MOTy4EHUsI BOAOPOJA C UCIOIb30BaHUEM BU3YaJIbHON OMOpEI

Vcnoib30BaTh XUMHYECKYI0 CUMBOJIUKY AJISL COCTaBIICHUS (OPMYIT BEIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XMMHUECKUX PEaKIUi C y4acTHEM BOJOpO/a ¢ OIOPOi
Ha aIrOPHUTM.

CrnienoBaTh npaBuiiaM 0e30MacHoi paboThI B 1Ta00OPATOPUH TIPU UCHIOIB30BAHUI
XUMHYECKOH MOCYAbI M 000pyJOBaHMUS MO KOHTPOJIEM Iearora., a Takxke
TpaBUiIaM OOpAIeHHUs C TOPIOYHMH BEIIECTBAMH B OBITY

[TnaHUpOBAaTE M OCYIIECTBILIT HA MPAKTUKE XMMHUIECKUE SKCIIEPHIMEHTEI, IPOBOIUTH
Ha6ﬂlOJleHI/I$[, J€J1IaTh BBIBOABI 110 PE3YyJIbTaTaM 3KCIIEPUMEHTA 110X PYKOBOACTBOM
Tiefiarora ¢ 00CyK/IeHHeM IaHa paboTEhl, C UCTIONIb30BAHHEM KIIUIIIE.

YuacTBOBaTh B COBMECTHOH paboTe B IpyIme.

ITnaHupoBaTh U OCYLIECTBIATH Ha NPAKTUKE XUMHUYECKHE SKCIIEPUMEHTbI, IPOBOAUTH
HaOJIFOJIEHNS, 1eIaTh BEIBOJBI 10 pPe3yJIbTaTaM dKCIIepUMEHTa.

YdacTBOBaTh B COBMECTHOI paboTe B IpyImne

PackpsIBaTh CMBICIT H3y9aeMbIX TIOHATHH U IPAMEHATH TH MOHATHS, a TAKXKe
H3y4YEeHHBIE 3aKOHBI U TEOPUH VIS peLIeHHs pacu€THBIX 3a/1a4 C OMOIIBIO [learora.

BEIMHCIATE MOMSIPHYIO MacCy BEIIECTB; KOJIMIECTBO BEIIECTBA, 00BEM ra3a, Maccy
BEII[ECTBA C ONOPOH Ha oOpaser, Ha GOpMyIIBI;

[IpoBOAUTE pacy&rhl O ypaBHEHHSIM XMMHUYECKHX PEaKIUii ¢ OIOpoi Ha obpasell,
QITOPUTM y4eOHBIX AeHCTBHIT: KoMMdecTBa, 00bEMa, MacChl BEIIECTBA IO
U3BECTHOMY KOJIMUECTBY, 00BbEMY, Macce peareHTOB WU MPOJIYKTOB PEaKIHH.

BeoicTpanBaTh pa3BEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C OITOPON HA UH-

(opmarmro u3 yqeOHHKa U CIIPAaBOYHBIX MaTepHAIOB, IPAMOTHO HCIIOJIb30BaTh
W3y4YEHHBIN MOHATUIHBINA annapaT Kypca XMMUH € TIOMOILIBIO Tiearora.



Tema 6. Bona. PacTBopbl.
IlonsiTue 00 0OCHOBaAHUAX

(54)

Bona, ee cocras, ctpoenue, Mosaekyinbl. u3nyeckue CBONCTBA
BOZIBL. *AHAIIN3 U CHHTE3 — METOJBI H3yIEeHUsI COCTaBa BOIBL. ™
XHMHYECKHE CBOMCTBA BOJBI

(pa3noxxeHne, peakIuy ¢ HaTPHUEeM, OKCUIOM KaJbIUsl, OKCHIOM
ceprl IV .

CocraB ocHoBauuil. [loHsTHE 00 HHIUKATOPAX.

*Bopna xak pactBopurenb.* PacTBopsl. *PacTBOpUMOCTE BelecTB B
Boze.*

*HachblileHHbIE 1 HEHACHIILICHHBIC pacTBOPBL.* MaccoBast 10715t
BEIIECTBA B PACTBOPE.

*Poxb pacTBOPOB B IPHPOJIE U B )KU3HHM denoBeka. Kpyrosopor
BOJIBI B IpHpoAe.* 3arpsi3HeHHe MPUPOAHBIX Bo. OXpaHa U OUUCTKA
HIPUPOTHBIX BOJ.

JleMmoHcTpanuu

DJeKTpOoJIU3 BOJbI; CUHTE3 BOJbI; B3aUMOJIEHCTBUE BOJIBI C
Mmeraiamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHKE
BU/ICOMATEPHAJIOB).

PacrBopeHue BemecTs ¢ pa3IMuHON pacTBOPUMOCTBIO.
HccenenoBanue pacTBOPOB KMCIIOT U LIEI0YEN C TOMOLIBIO
HWHIKAaTOPOB.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI

[Ipaktuueckas padora:

Ne 6. [IpuroroBneHne pacTBOPOB C ONPeAEIEHHON MacCOBOM Joei
PacTBOPEHHOTO BEIIECTBA.

BbluncneHus
— C HUCIIOJIb30BAHUEM ITOHATHUA «MAaCCOBas O0JI BEIIECTBA B
pactBope»

31

PackpbIBaTh CMBICIT H3y9aeMbIX TIOHATHI W IPUMEHSTH 3TH HOHATHS TP ONHCAaHUH
CBOMCTB BEIIISCTB U UX IPEBPAIIEHUI C TOMOIIBIO MTearora.

XapakTepu3oBaTh (PU3NUECKHE U XMMUYECKHUE CBOUCTBA BOIBI, €€ pOJIb Kak
pacTBOpHUTEIIS B IPHPOAHBIX MPOIIECCaX C ONOPOH HA IIAH U CXEMY.

CoCTaBIsITh ypaBHEHHs] XUMUUECKUX PEAKLUH C y4aCTHEM BOABI C OIIOPOH Ha CXeMy.

OOBSACHATH CYLIIHOCTB SKOJOTHUECKHUX MPOOIIEM, CBA3aHHBIX C 3arpsi3HEHUEM
TIPUPOJHBIX BOJ, CIIOCOOBI OYMCTKU BOJBI OT IPUMECEH, MephI II0 OXpaHe BOJ OT
3arpsI3HEHHUS MOCIe MPEeIBAPUTENHHOIO CTPYKTYPUPOBAHUS MaTepHaa.

[TnaHnpoBaTh U OCYIIECTBIAITE HAa IIPAKTHKE XUMUIECKHE SKCIIEPHMEHTHI, IPOBOUTH
HaO0JII0IEHMSI, JIENIaTh BbI-

BOJBI ITO Pe3yNbTaTaM 3KCIEPUMEHTA 110]] KOHTPOJIEM IIe/larora, ¢ HCIoJIb30BaHUEM
KIIHIIIE.

CreroBaTh IpaBuiaM 0e30MacHoil paboThl B 1a0OpaTOPHH TIPH HCIIOJIb30BAaHUH
XAMHYECKOH MOCYABI M 000pyJ0BaHMS MO KOHTPOJIEM Iearora.

IIpoBOAMTH BEIMHCIICHUS C TPUMEHEHUEM MOHSTHUS «MACCOBasi IOJIS BEIIECTBA B
pacTBope» ¢ onopoit Ha HOPMyYIIbL.

Hcnonp30BaTh IpH BEIOIHEHNH y4eOHBIX 3aJaHMH U B IIpoLiecce
HCCIIEI0BATEIILCKOM e TeIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYpy XUMHIECKOTO
COZIepXKaHM, CIPaBOYHbIE MaTepHAbl, pecypcsl MHTepHeTa o pyKOBOACTBOM
resarora.

BricTpanBath pa3BEépHYThIC MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOi Ha HH()OPMALIHIO
13 yaeOHHKA U CIIPaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIIONB30BATh H3YUEHHBIH
MOHATUNHBIN annapar Kypca XUMUH 110CJIE TIPEABAPUTEIBHOIO CTPYKTYPUPOBaHUS
MarepHana



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHUYeCKUX
coeIMHEeHN I

(11 9)

Krnaccudukanus HeopraHn4eckux COeANHCHUH.

OKCHIIBL: COCTaB, Klaccu(UKanus (OCHOBHBIC, KHCIOTHEIE,
*amdorepHble, HecosieoOpasyloline Ha IpuMepe OKcuaa yriepoza Il
1 oKcmAaa asorta Il, Homenkiarypa. [lomydenue™ okcumIoB
(B3aMmopgeicTBME C BOAOM, KUCNOTaMU, LLeioYamMu).

OCHOBaHUS: COCTaB, Kiaaccu(UKaIysl (IEI0YU U HEPACTBOPHMBIC
OCHOBaHM), HOMEHKJIATYpa.

Kucnotsr: cocras, kinaccudukanys, HOMEHKIATYpa, GU3UIECKHE 1
XUMHYECKUE CBOWCTBA (B3aMMOJICHCTBIE C OCHOBHBIMU OKCHIAMH
COJISIMH Ha IPAMEpPE COJITHOW M CEPHOM KHUCIIOT), *Croco0bl
TONy4eHUsL. ™ Psi1 akTHBHOCTH METAJLIOB.

Comnu (cpenHue): HOMEHKIATypa, *CHoco0bI MOydeHus *,
B3aMMOJICHCTBHE COJICH ¢ METaJNIaMH, KHUCIIOTaMH, IIeJI0YaMHi 1
COJISIMH.

T'enerndeckas cBA3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX
coenuHennii. ['enerndeckue pspl. [lorsaTre 06 aM(poTepHBIX
THIPOKCHIAX Ha MIPUMepe LIMHKA U AIIOMUHUA. XUMHYECKUe
CBOICTBA - B3aUMOJIEHCTBHE C KACIOTaMH U Tienoyamu. Paznoxenue
MU HarPEBaHHH.

JlemoHcTpanmu

OO6pa3ib! HEOPTaHWIECKHX BEIIECTB PA3INIHBIX KJIACCOB.
BzaumoneiicrBue pactBopa cepHOH KHCIOTHI ¢ okcuaoM meau(Il).
Peaxiust HelTpanu3anuu.

BeiTecHeHne oqHOro MeTajuIa IpyruM U3 pacTBopa COJU.

JlaGopaTopHble M IpaKTHYECKHE PAGOThI

JlaGopaTopHBIE OITBITHI:

BzaunmopeiicTBrE KUCIOT ¢ METaNIaMH.

ITomy4yeHne HepacTBOPUMBIX OCHOBAaHHUM.

BsanMoeiicTBre HEpaCTBOPUMBIX OCHOBAHHIA C KHCIOTAMH.
Pasnoxenue runpokcuaa meau(Il) npu HarpeBaHuu.
IIpakTuueckas padora:

No 7. Peurenuie skcriepuMeHTaANIbHBIX 3a/1a4 110 TeMe «OCHOBHbIE
KJIACChI HEOPTaHUYECKUX COCIUHEHUI.

BbluncneHusn
— [0 YpaBHEHUSAM XUMHUYECKUX PEaKIUH

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUIECKUX COSANHEHHH 110 Ma0IoHy.
CocraBiieHHE CXEM CTPOEHHS OCHOBHBIX KIIACCOB HEOPraHWYECKUX COCTUHEHUN Ha
OCHOBE OMpEJIENECHUs.

CocraBienne GopMy OCHOBHBIX KJIACCOB HEOPTAaHUIECKHX COSIMHEHUI 1 Ha3bIBAHHE
UX 0 ME&XIYHApOIHOH U TPUBHAIbHOW HOMEHKJIATYPE C UCIOIb30BaHUEM
OIpeeNeHuUsI U TaOJINIBI PACTBOPUMOCTH.

KrnaccugunmpoBanue n3ydaeMbIX BEIIECTB II0 COCTABY U CE0LCHEAM C OTIOPOI Ha
OMpeJIeNeHNsI, CXEMBI U TaOJIHILy paCTBOPUMOCTH.

CocraBiieHre TaOJINIBI TEHETHIECKHUX PSIJIOB U CXeMBI «[ eHeTHueckasi B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COSTUHEHUI» 110l pyKOBOJCTBOM IleJiarora.
IIporHo3upoBaHKe CBOMCTB BEIECTB HA OCHOBE OOIINX XMMUYECKUX CBOMCTB
H3yYEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSTCSI C HCIIOJIb30BaHHEM
cxeMbl «I eHeTHuecKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
COEIIMHEHU» MO PYKOBOACTBOM II€ATora.

CocraBiieHHE MOJIEKYJSIPHBIX YPaBHEHUH peakiUi, MIUTIOCTPUPYIOLINX XUMUYECKIe
CBOMCTBA H3Y4EHHBIX KJIACCOB U CHOCOObI NOTYUeHs BEECTB H3YIEHHBIX KJIACCOB,
TPYIII, a TAKKe MOATBEP KJAI0MNX TCHETHIECKYIO B3aHMOCBSI3b MEXy HUMH, C
0ropoii Ha BepOalbHYIO CXeMY B KaUeCTBE 3PUTEILHON OIMOPHI.

CocraBieHre MOJIEKYISIPHBIX yPaBHEHHH PEaKIHi 110 CXeMaM C Ipe[BapUTeTbHBIM
00CYXJICHHEM BBIOOpA PEarupyroIUX BEIECTB.

Brruncnenue no ypaBHEHISIM XUMHUYECKUX PEaKLUi KOJINYeCTBa, 00bEMa, MacChl
BEII[ECTBA TT0 KOJIMIECTBY, 00BEMY, MAacCe PEareHTOB MM IIPOAYKTOB PEAKIINH 110
aJIrOpUTMY.

ITnanupoBaHne 1 OCYIIECTBICHUE HA IPAKTUKE XUMIUYECKOTO 3KCIEPUMEHTA H
HaOJIOACHNS 1T0]] PYKOBOACTBOM YIHUTENIS.

dopMyaupoBaHKE BBIBOJOB IO pe3ybTaTaM 3KCIIEPUMEHTA C HCIOIb30BaHUEM
OIOPHBIX CJIOB.

dopmynupoBaHe ¢ HOMOLIBIO IeJ[arora 1 BBIOJIHEHNE IIPaBHiI Oe30macHol paboThI B
71a60paTOpHH MPU UCTIOIb30BAHUH XUMUYECKOH ITOCY B H 000PYL0BaHHSI.
Vcnionp30Banue pH BHINOIHEHUHN YIeOHBIX 3alaHHi U B IIpoIiecce
HCCIIeI0BATENbCKOI AEATEIbHOCTH HAYYHO-TIONYIAPHON JINTEPATYPhl XUMUIECKOTO
coJep KaHuMs, CIIPaBOYHBIE MaTepHuaibl, pecypchl FIHTepHeTa, ocymiecTBIeHIE BEIOOpa
10J] pyKOBOJICTBOM II€/larora.

BricTpauBanue pa3BEpHYTBIX IMCbMEHHBIX U YCTHBIX OTBETOB C OIOPOIl HA
nH}pOopMaIHIo U3 yIeOHHUKA U CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHOE HCIIOJIb30BAHHUE
U3Y4EHHOT0 MOHATUHHOrO annapaTa Kypca XUMUH C UCIIOIb30BAaHUEM IJIaHa,
OIOPHBIX CIIOB, AJITOPUTMA.

Pasnea 3. [lepuoauyeckuii 3axon u Ilepuoguueckas cucrema xumuueckux 3jementoB JI. . MengesneeBa.
Crpoenne aToMoB. XUMHYecKasi CBsA3b. OKMCINTENHLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8. [lepuoanyeckuii 3aK0H
u [lepuoanyeckasi cucrema
XMMHUYECKHUX 3J1eMeHTOB

J. A. Menpaene-eBa. CTpoeHue
atoma (7 1)

IlepBble TONBITKY KIaCCH(PHUKANN XHMHIECKUX 3JIEMEHTOB.
TonsiTHE O TPyNMIax CXOIHBIX AJIEMEHTOB (IEJIOYHBIE 1
IIEI0YHO3EMENbHBIE METAJLIBI, FATIOTEHBI, HHEPTHBIE Ta3bl).
*J1eMEeHTHI, KOTOPEIe 00pa3yloT

am(poTepHbIe OKCHABI U THAPOKCHIBL. *

Ilepnoanueckuii 3axon u Ilepuonu-ueckas cucreMa XUMHYECKUX
anemenToB JI. 1I. Menneneesa. Ilepuoasl, rpynnsl, HOATPYIIIEL.
Pu3nYeCcKuil CMBICI MOPSAAKOBOIO HOMEPA IIEMEHTA, HOMEPOB
HEepHOA U TPYIIIIHL.

Crpoenne aromoB. CocTaB aTOMHBIX sifiep. *M30Tonsl.* DIeKTpoHBI.
CTpoeHue IEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUECKUX
anemenToB Ilepuonuueckoii cucremsl . . Menneneesa.
XapakTepuCcTHKa XMMHYECKOTO JJIEMEHTA 10 €T0 MOJI0KEHHUIO B
ITepuoaunueckoii cucreme J{. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MAJIBIX IIEPHUOIOB
U IIaBHBIX TOATPYII B 3aBUCUMOCTH OT aTOMHOTO (TIOPSIIKOBOTO)
HOMepa.™

*3nauenue [lepuogmaeckoro 3akona u [lepuoamaeckoil cucTeMbl
XUMHUECKUX JIEMEHTOB JJIsl Pa3BUTHSI HAYKU U TIPAKTUKH.
. . MenzneneeB — y4&€HBIi1, TeJaror U TpakaaHuH. *

JleMoHCcTpanuu

Kopotkonepuoanas u qymmHHonepruonHas gpopmer [eprogudeckoit
CHCTEMBI XUMUYecKuX 35eMeHToB Jl. 1. Menneneena.
O3zHakoMIIeHHE ¢ 00pa3aMy METAIJIOB 1 HEMETAIIIOB.

JlaGopaTopHble U IpaKTHYECKHE PAGOTHI

JlaGopaTopHBIii OMBIT:

B3aumogpeiictBre rugpokcuia HUHKa C paCTBOPaMH KUCIIOT U
nienoueit
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PackpsIBaTh CMBICIT HEPHOAMIECKOTO 3aKOHA IO/ PYKOBOACTBOM TIEAArora.

[TonrMmarts cymecTBoBaHHE EPHOIIMYECKON 3aBHCHMOCTH CBOHCTB XMMHIYECKIX
3JIEMEHTOB (MU3MEHEHHUE PAANyCOB aTOMOB U 3JIEKTPOOTPULATENLHOCTH) U UX
COCJIMHEHUH OT MOJOXKEHUSI B IIEPUOANIECKOH CHCTEME U CTPOCHHS aTOMa C
HCIIOJIB30BAaHUEM CXEM M TaOJIHIL.

YcraHaBIMBAaTh CBA3b MEXIY NMOJOKEHUEM 3JIEMEHTA B IEPHOINIECKON CUCTEME H
CTPOEHHEM ero aToMa (COCTaB U 3aps sAApa, o0Iee YUCIIO IEKTPOHOB U
pacmpezeneHue ux Mo 3JeKTPOHHBIM CIIOSIM) IO 00pasIry.

IIporro3upoBaTh XapakTep N3MEHEHHS CBOMCTB 3JIEMEHTOB M X COSIHHEHUH M0
rpynnam u nepronam Ileproandeckoil CHCTEMBI ¢ IIOMOIIBIO NIEAarora.
XapakTepu30BaTh XMMHUECKUE JIEMEHTHI IEPBBIX TPEX MEPUOAOB, KM, KaIbIHs
1o ux nosuoxxkenuto B Ilepuonuueckoit cucreme /{. U. Menneneesa.

CieroBaTh IpaBmiiaM 0e30MacHOi paboTHl B 1aOOpaTOPHH MPH HCIIOIb30BaHUH
XMMHYECKOH MOCYABI X 000pyA0BaHNUS MO KOHTPOJIEM Iearora.

BricTpanBath pa3BEépHYTHIC TICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOif Ha MH(OPMAIIHIO
U3 yuyeOHHKA U CIIPABOYHBIX MaTEPUaJIOB, IPAMOTHO MCIIOJIb30BATh N3y4EHHBIN
TIOHSTUHHBIH ammapar Kypca XUMHH [OCJIe CTPYKTYPHUPOBAHNUS MaTepHaa C
HCIIOIb30BaHUEM KIIHIIIE.

Vcnosib30BaTh NPH BHIOJHEHUH YUEOHBIX 3a1aHUI TEKCTHI y4eOHHUKA MOCIe
CTPYKTYPHPOBAaHUS MaTepHaa, CipaBodHbIe MaTepuains! (Ilepnoandeckyio cucremy
xuMuueckux snemenTos J[. M. Menzaeneea, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBAHHI M COJIEH B BOZE, SJIEKTPOXUMHUCCKHUHN P HANPSHKEHUI METAILIOB).

Vcrionp30BaTh Ipy BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE NCCIIEI0BATENbCKON
ACATEIIbHOCTH HAYUHO-TIONYJIIPHYIO JIMTEPATYPY XUMUUECKOT'O COACPIKAHU,
CIIpaBOYHBIE MaTepHUabl, pecypchl MHTepHeTa oI pyKOBOACTBOM IE€aarora



Tema 9. XumMnueckasi CBS3b.
OKHCIUTETBHO-
BOCCTAHOBHTEJIbHbIE peaKIuU

(81)

9 KJIIACC

*DJIEKTPOOTPUIIATENHHOCTE * AaTOMOB XUMHUYECKHUX JIEMEHTOB.
Xummuaeckast cBsi3b (MOHHas, KOBaJIGHTHAsI MOJSIPHAS M KOBAJICHTHAS
HETOoNIsIpHas ).

CrereHb OKHCICHUSL.

OxucnurensHo-BoccTaHoBUTENbHBIC peakiuu (OBP). TIporeccs
OKHCJICHUSI U BOCCTaHOBJIEHMUsI. OKHCIUTEN H BOCCTAHOBHUTEIH.

JleMmoHcTpauuu
OKHUCIHUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH: TOPEHHE, PEaKIIUU
Ppa3loXKeHusl, COSUHEHUS

(2 u B HEenento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)

PackpbIBaTh CMBICI H3y4aeMbIX TOHSTHIA 110]] PYKOBOJCTBOM I€Iarora.

OnpenensaTh BUJ XUMHUYECKON CBSI3H B COCTUHCHUH C HCIIOJB30BAaHUEM CXCM.

OmnpenensiTh CTeneHb OKUCICHUsI XUMUYECKOT0 dJIeMeHTa o opmyiie ero
COCJIMHEHUSI C UCIIOIb30BAHUEM AITOPUTMA.

OnpenensaTh IEMEHT (BEIECTBO) — OKUCIHUTENb U SJIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEJIb.

OOBACHATH CYNIHOCTH MPOIECCOB OKUCIICHUS U BOCCTAHOBJICHHS.

CoCTaBIsiTh EKTPOHHBIH OaaHC ¢ yIETOM YMCIIa OTJAHHBIX U TIPHHATHIX
DIIEKTPOHOB.

CocCTaBJIATh YPABHEHHE OKHCIUTELHO-BOCCTAHOBUTEIBHOM PEAKIHH IO AITOPUTMY
pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEIILHOW PEaKIIHH.

HWcronp30Bath [PHU BRIMIOIHEHAH y4eOHBIX 3a[aHUi TEKCThI yIeOHUKA OCIIe

CTPYKTYPHPOBAaHHS MaTepHala, CIpaBOYHbIE MaTepUabl (TIEPUOTUUECKYIO CUCTEMY
xuMuueckux snementoB J1. V. Menaeneesa, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBAHHI M COJIEH B BOZIC, SJCKTPOXUMHUYCCKHHN Psil HATPSHKCHUI METAUIOB).

IIpumepHbIe TeMBbI,
packpsbIBaoLIue JaHHbIH
paszes nporpamMmbli,

H KOJIH4Y€eCTBO YaCOB,
O0TBOIMMOE HAa UX U3YUYeHHe

OcHOBHOe cojepxaHue

OcHOBHbBIE BU/IbI 1eATEJIbHOCTH
00yyarouuxcs

Pazgen 1. BemecTBo n xumuueckne peaknuu (17 u)
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IoBTOpenue u yriaybiaeHue
3HAHUI OCHOBHBIX pa3ieoB
Kypca 8 kj1acca

(59)

Ilepuoanueckuii 3axon. Ilepronnueckas cucreMa XMMHYECKUX
anemenToB JI. YI. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHHN CBOMCTB XUMUUECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHO/IOB,
KaJnsl, KaJIbIus U UX

COEIUHEHUH B COOTBETCTBUU C IIOJI0KEHUEM 3JIEMEHTOB B
TIEPHOJMIECKON CHCTEME U CTPOEHHEM MX aTOMOB.

Knaccngukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB
(MexxayHa-posHas ¥ TPHBUAbHAs ). XMIMHUECKUE CBOICTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IMIHBIM KJIacCaM HEOPTaHNUECKUX COCANHEHUMH, NX
TeHETHYECKas CBsI3b HEOPraHUYECKUX BEIECTB.

CtpoeHne BemecTBa: BUABI XUMUIECKOH CBSI3H M THITBI
KPHUCTANTMIECKHUX PEETOK. *3aBHCHMOCTD CBOICTB BEIIECTB OT HX
CTpOCHHUS. ™

JleMoHCcTpanuu

1. Monenu KpUCTaIIMYECKUX PELIETOK HEOPTaHUYECKUX BEI[ECTB.

2. Kopotkomnepuoanas u AnmuHHONIEpUoaHas popmsl [leprommaeckoit
CHCTeMbI XMMUYECKUX 31eMeHToB [I. 1. Menaeneea

XapaxkTepu30BaTh XHMHYECKUE JIEMEHTHI IEPBBIX TPEX MEPUOAOB, KM 1
KaJbLus Mo uX nojoxenuto B [lepuonnyeckoit cucreme /1. M. Menneneena ¢
OIMOPO Ha AITOPUTM.

KnaccuumupoBars v Ha3bIBaTh HEOPTaHHYECKUE BEN[ECTBA H3YUEHHBIX KIIACCOB C
OIOPOH Ha CXeMY, TaOJIHUILy PACTBOPUMOCTH.

OnuceiBaTh 00LIME XMMIUYECKUE CBOMCTBA BEIIECTB Pa3IMYHbIX KIIACCOB,
MOATBEPKAATh CBOUCTBA IPUMEPAMU MOJICKYJIIPHBIX YPABHCHHUH XM CCKHX
peaxiuii ¢ ornopoi Ha cXxemy.

OmnpenensiTe BUI XMMHYECKON CBS3U U THIT KPUCTAIIMIECKOM PEIIETKY BEIIeCTBa
C OTOPOii Ha CXEMY.

TIporuo3upoBaTh CBOICTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOCHUSI TIOCIIE
MpeBapUTENHLHOTO pazbopa.

BeicTpauBath pa3BEpHYTHIC MMCHMEHHBIE U YCTHBIC OTBETHI C OIOPOi Ha
uH(pOPMAIHIO 13 yIeOHHKA U CIIPABOYHBIX MATEPUAIIOB, PAMOTHO
MCIOJIb30BATh M3YUCHHBIH MOHATHHHBIN anmapar Kypca XHMHUH.

Hcnonp30Bath [P BHIMONTHEHUH y4eOHBIX 3aJaHUI U B IPOLIECCe
HCCIIETOBATEIHCKON IEITEIBHOCTH HAYTHO-TIOMYISIPHYIO JIUTEPATYPy
XUMHYECKOTO COIePKaHMUs, CIIPABOYHbBIC MaTepUaIIbl, pecypchl MIHTepHeTa Mo
PYKOBOICTBOM IIe/[arora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XMMHYECKUX
peaxkuui

(449)

Kraccuukanust XHMHYECKHUX PEaKInil 0 Pa3IMYHBIM TIPU3HaKaM (110
YHCIY ¥ COCTaBY y4aCTBYIOLIHMX B PEAKI[HU BEIIECTB, *110 TEIIOBOMY

3¢ dexTy, 10 U3MEHEHHIO CTEIICHEeH OKHUCICHNS XUMUYECKHX JICMEHTOB,
10 00paTHMOCTH, [0 YIACTHIO KaTanu3aropa).™

*DK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKIE YPABHEHHUSL.
TToHsATHE O CKOPOCTH XMMHYECKOH peakuuu. [TOHsITHE O TOMOT'€HHBIX U
TeTepOreHHbIX peakuusx. [lonsTre 06 0OpaTHMBIX

¥ HeOOPaTHMBIX XUMHYECKHX peakuusx. [IoHATHE 0 XUMHYECKOM
paBHOBecur. PaKTOPEI, BIUIONMNE HA CKOPOCTh XUMUIECKOH PEeakuy 1
HOJIOKEHHE XUMUYECKOTO paBHOBECHS. *
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIC PeaKIMK (JIEKTPOHHBIH OamaHc
OKHCITUTEIIbHO-BOCCTAaHOBUTENBHOI Peakiu).

JlemoHcTpanmu

1. 3aBHCHMOCTB CKOPOCTH XUMHUYECKOH PEaKIH OT Pa3INIHBIX
(hakTopoB.

2. BoznelicTBre KaTaau3aTopa Ha CKOPOCTh XUMUYECKON PEaKIIvu.
3. IIpumepsl HeOOPaTUMBIX U OOPATHMBIX PEaKIHH.

4. CMelieHre paBHOBECHS XUMUYECKOM PeaKIiy.

Bbruncienust
— KOJIYECTBa BeNecTBa, 00bEMa U MacChl pEareHTOB WK MPOAYKTOB
0 YPaBHEHUSIM XUMHUECKUX PEaKIHii

PackpsIBaTh CMBICIT N3y9aeMbIX TIOHATHH W IPUMEHSTH 3TH HOHATHS IIPH
OMHUCAaHUM CBOMCTB BEUIECTB U MX MPEBPAILCHU.

KnaccnunupoBats XUMHUECKHE PEAKINH 1O PA3IHIHBIM IPU3HAKAM.

YcraHaBIMBaThH 3aBUCHMOCTD CKOPOCTH XUMUYECKOH PEaKIMU OT Pa3JIMIHbIX
(haKTOpOB MO PYKOBOACTBOM YUHUTEIIS.

IIporro3upoBaTh BO3MOXKHOCTH NMPOTEKaHUS XUMHIECKHUX MTPEBPaNICHHUH B
Pa3IMYHBIX YCIOBUSIX MOCIIE PEIBAPUTEILHONW pabOTHI.

OmnpenensiTs OKUCAUTENb H BoccTaHoBUTENb B OBP.

CoCTaBIIAITh HIEKTPOHHBIH OallaHC peaKIyy.

ITpou3BoAUTE BBIYUCIECHHS 110 XUMUIECKHM YPaBHEHUSM IO aJTOPUTMY.

BricTpanBath pa3BEépHyTHIC IICHEMEHHBIC U YCTHBIE OTBETHI C OTIOPOI Ha
nH(OpPMaNUIO N3 yueOHUKa U CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO
UCIOJb30BATh N3YUYEHHBIN MOHATUIHBIN anmnapar Kypca XUMHUH 110CIe
HpeBAPUTEIBHOTO CTPYKTYPUPOBAHMS MaTepHaa.

Vcnionb30BaTh Ipy BEIONHEHUH Y4eOHBIX 3aJaHUH U B TIpoIiecce

HCCIIEIOBATENbCKON EATENbHOCTH HAYYHO-TIOMYISIPHYIO JINTEPATYPY
XMMHYECKOTO COJIePIKaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypcsl FIHTepHeTa nocie
KOHCYJIBTAIUH C TIEIar0roM.
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Tema 2. Dj1eKTpoJUTHYECKAS
auccouHanusa. XuMuyeckKue
peaknuu B pacTBopax

(81)

Teopust >MEKTPOTUTHIECKON TUCCOHAIUH. DICKTPOIUTHI U
HEDIIEKTPONMUTHI. KaTHOHBI, aHHOHBL. *MeXaHU3M JTUCCOIHAITN
BEIECTB C PA3IMYHBIMU BHIAMH XUMUYECKOH cBsA3U. CTeneHb
mucconranui.* CHIIbHBIE U ClTa0bIe DIEKTPOIUTHI.

Peaxiu HOHHOTO 0OMEHa, YCIIOBHUS UX MpOTeKaHus. oHHbIe
YpaBHEHUs peaKuuil.

XWMHUYECKHE CBOMCTBA KHCIIOT, OCHOBAaHUH M COJICH B CBETE
MPEeICTaBICHUI 00 3MeKTpOIUTHYECKOl Trccormanui. Cpena pacTBopa.
ITonsTHe 0 rUApONM3E Coeil.

KauecTBeHHBIC peakIMy Ha KATHOHBI

W aHUOHHI : XJIOPUJ-, OpOMUI, HO3H-, CYIb(daT-, KapOOHAT-, CHIIMKAT-
(hochar- aHHOHBI, THAPOKCHI-HOHBI KaTHOHBI aMMOHWSI, MATHHS,
KaJIbLVsL, aJIFOMUHUS, JKese3a 2+, 3+, [IMHKa, IPUCYTCTBYIOILUE B
BOJIHBIX PACTBOPAX..

JlemoncTpanun

DneKkTpuyecKas MPOBOAMMOCTh PACTBOPOB BELIECTB; IBIKEHIE HOHOB B
SNEKTPUYECKOM TOJIE.

OmBITH, WILTIOCTPUPYIOIINE NPU3HAKU POTEKAaHHS PEaKIii HOHHOTO
obMeHa.

OTBITHI TTO OIPEENICHIIO CPEIBI B PACTBOPAX COJIEH (XJIOpHIa HATPHS,
KapOOHaTa HaTpHs, XJIOPUIA LINHKA).

JlaGopaTopHble M IPaKTHYECKHE

padoTsl

JlaGopaTopHBIii OMBIT:

Ne8Peakuny HOHHOTO OOMEHA B PaCTBOpPAaX AIIEKTPOJIMTOB: CylbdaTa
menu(1l)

1 mENno4n, KapOoHaTa HATPHSL U COJISTHOM KHUCIOTHI, pEeaKIus
HEUTpaNM3aliy MEeXITY THAPOKCHIOM KAJIHS ¥ COJISTHOM KHUCIIOTOMH.
Ne9. KauyecTBeHHble peakLMn Ha MOHbI B pacTBope.

IMpakTnyeckas padora:
Ne 1. Pemenne skcnepruMEHTAIbHBIX 321249 10 TEME.

Bobrunciienust
— I10 ypaBHEHUSM XUMHUYECKUX PEAKIUH

PackpbIBaTh CMBICIT H3Y4aeMBbIX TTOHSTHH, @ TAKXKE CMBICI TEOPUH
IEKTPOIUTHIECKOH TUCCOLMAIINN C OIIOPOI HA CXEMBL.

OOBACHATH IPHYUHBI HJIEKTPOIPOBO/-

HOCTH BOJIHBIX PACTBOPOB C MOMOILIIBIO MIEIArora.

CocTaBisiTh ypaBHEHHs TUCCOLMAIMN KHCIIOT, IIEI0Yed U COJIeH, OJTHbIe
1 COKpAIIEHHBIC HOHHBIC YPABHEHUS XUMHUYECKHX PEaKIMil HOHHOTO 0OMEHa.

IInaHupoBaTh U OCYIIECTBIAThH HA MPAKTUKE XUMHYECKUE IKCIIGPUMEHTBI,
HPOBOJUTH HAOIIOACHNS, JeIaTh BBIBOABI 110 pe3yJIbTaTaM SKCIIEPUMEHTa TT0ciIe
HpeaABapUTEIBLHON paboThI.

CreoBaTh IpaBmiIaM 0e30IacHOi paboTHl B 1aOOpaTOPHHU NPH HCIIOIb30BaAHUH
XMMHYECKO# TOCYAbI B 000PYIOBaHHs MO/ KOHTPOJIEM IIe/larora.

TIpOM3BONTD BBIYMCICHHS [10 XUMHYECKUM YPaBHCHHSIM.

BeicTpanBath pa3BEpHyThIEC MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPO Ha
HHPOPMAIHIO U3 YIeOHNKA M CIIPABOYHBIX MaTEpHAIIOB, TPAMOTHO
HCIIOJIb30BaTh M3y4YCHHBINM MOHSATHIHHBIN anmapaT Kypca XUMHHU MOCIIe
HPEABAPUTEILHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

Vcnonb30BaTh NP BHIIOJIHCHUH YUeOHBIX 3a1aHUil 1 B Iporiecce
HCCIIENI0BATENIbCKOM AESATEIbHOCTH Hay4HO-TIOMYIIAPHYIO JIUTEpaTypy
XMMHYECKOTO COJIepKaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypchl FIHTepHeTa rocie
KOHCYJIBTAIMH C ITEIarOTOM.

Paznen 2. HemeTauibl 1 uxX coeuHenus (24 1)
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Tema 3. O01man
XapaKTePUCTHKA XMMHYECKUX
sneMeHTOB VIIA-rpynmsi.
T'anorens!

(44)

OO0mast xapakTepucTuka rairoreHoB. OCOOEHHOCTH CTPOECHHUS aTOMOB
9THX DIIEMEHTOB, XapaKTePHBIE JJII HUX CTeIeH: okucieHus. CTpoeHue
U (pU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB. XHMHYCCKHE
CBOICTBA Ha MpHMepe XJiopa (B3aUMO/ICHCTBHE C METa/IAMH,
HeMeTauiamMu (BOIOPOAOM U KHUCIOPOAOM), *Iiesiodamu™).
XnopoBonopoa. ConsiHas KHCIIOTa, XUMHYECKHE CBOIMCTBA,
*nony4yenue™, npuMeHenne. KadecTBeHHBIE peakIMy Ha raJoreHu -
HOHBL. *]leficTBUE XJIOpa M XJIOPOBOIOPOAA HA OPTaHU3M YeJIoBeKa. ™
BaxHeiie XJIOpUIbI U UX HAXO0XKICHHE B IIPUPOJIC.

JleMmoHcTpanuu
BueomaTepualsl: raJoreHbl ¥ UX COSAMHEHUS.
OO0pasnpl XJIOPUIOB.

JlaGopaTopHble 1 MpaKTHYeCKHe PaGoThI
JlaGopaTOpHBIii OIBIT:

Pacrio3HaBaHme XJIOPHA-HOHOB.

IMpakTnyeckas padora:

Ne 2. TToyuenne CONTHOM KHCIOTHI, U3y4eHUE €€ CBOMCTB.

Bbruncienus
10 YPaBHEHUSIM XUMHUECKUX PEaKIIHA.

OOBSCHATH 00IINE 3aKOHOMEPHOCTH B I3MEHEHUH CBOICTB HEMETAILIOB U UX
COCIMHEHNII B Ipefienax MajbIX HEepHOJIOB U IIABHEIX HoArpym [leproauaeckoit
CHCTEMBbI XMMHYECKUX IEMEHTOB C yIETOM CTPOEHHUS UX aTOMOB C
HCTIONB30BAHUEM CXEMBL.

XapakTepu3oBaTh (pU3NUECKUE M XUMUYECKHE CBOHCTBA IIPOCTHIX BEIIECTB
TaJoreHoB (Ha MpUMepe XJI0pa) U CIOKHBIX BEHIECTB (XJIOPOBOAOPOIA, XJIOpHIA
HaTpus), CIOCOOBI UX TIOJTy4eHH s, IPUMEHEHHE 1 3HaYCHHUE B IPUPOJE U )KU3HU
YyeJoBeKa Iocie CTPYKTYPUPOBaHUS MaTepuara.

OmnpenensiTs TaIOreHH-NOHBI B PACTBOPE C MCIONB30BaHIEM TaOIIHIBI
"XapaKkTepHble peaKI[M1 Ha aHUOHBI".

IInaHUpOBaTh M OCYIIECTBILITh HA MPAKTUKE XMMHUIECKUE SKCIIEPHMEHTHL,
TIPOBOAUTH HAOJIFOJIEHHS, IeIaTh BEIBOJBI IO Pe3yJIbTaTaM SKCIIEpUMEHTa IociIe
TpE/IBapUTENBHON PaboThL.

Tema 4. O6mas
XapaKTePUCTHKA XMMHYeCKUX
3nemenToB VIA-rpynnel. Cepa
u eé coequnenus (5 4)

OO0mast xapakrepucTuka 3j1eMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHUS aTOMOB 3THX JJIEMEHTOB, XapaKTePHEIE JUISl HUX CTEIICHU
okucnenus. CTpoeHue 1 pU3MIecKre CBONCTBA MPOCTHIX BEIIECTB —
KHCTIOPOZA U CEpPBHI.

AnnoTpornHble MOIU(UKAINHN KACIOPOIa U cepbl. XUMHUYECKHE
CBOMcTBa cepbl. B3auMonelicTBue ¢ HEMETaUIaMH - BOZOPOAOM U
KHCIIOPOJOM, MeTaJIaMH, KOHIIEHTPUPOBAHHEIMH a30THOH M CEpHON
kucinoramu. CepoBo1opo, CTpoeHHe, hU3HUECKHe

OOBACHATH 00IIME 3aKOHOMEPHOCTH B I3MEHEHHUHU CBOMCTB 371eMeHTOB VIA-
TPYMITBI K UX COCAUHEHHH
¢ yu€TOM CTPOEHUs X aTOMOB C ONOpoi Ha cxeMy "M3MeHeHNe paauycoB B
noarpymmax".

Xapaxrepu3oBath pusnueckue
1 XMMHYECKHE CBOWCTBA MPOCTOTO BELECTBA CEPBI U €€ COEINHEHUI
(cepoBoIIOpONA, OKCHIIOB CEPBI, CEPHON KHCIIOTHI, CYIb(AaTOB), CIOCOOBI HX
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M XUMHYECKHE CBOCTBA (KUCIOTHBIE U BOCCTAHOBUTENbHBIE). OKCHIIBI
cepbl Kak NMPeACTaBUTENN KHCIOTHBIX OKcuIoB. CepHast KUCIIOTa,
(bu3nyuecKre 1 XMMUYECKUE CBOMCTBA (00IIMe KaK MPEICTaBUTENs]

KJIacca KHCIIOT U *crnienuduueckue™), npumererne. CepHHUCTas KHCIOTA.

*XUMHUYECKUE PEAKIINH, JICKALIIE B OCHOBE MPOMBIIUICHHOTO CrIoco0a
TIOJTy4EHUsI CEpHOM KUCIOTHI. ATIITapaThl M MPOTEKAIOIINE B HUX
MPOIIECCHI (Ha pUMepe MPOU3BOICTBA CEPHON KUCIOTHI).*

CoJu cepHO#t KHCIOTBI, KaYeCTBEHHAs Peakiys Ha CyJb(aT-noH.
Haxosxnenue ceprl u e€ coeqMHEHHH B IpUpoe. * XuMU4IecKoe
3arpsi3HEHHE OKPYKAIOLIEH cpellbl COeTUHEHUSIMHU Cepbl (KHUCIOTHBIC
TIOXK]TH, 3arPsI3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro
Tpe0TBpaIeHAs. *

JlemoHcTpanmuun

Komnexuuu (Buneomarepuansl): cepa U €€ COeTUHEHHS.
OO0yrimBaHue caxapa noj JeHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM
KHCITOTBIL.

JlaGopaTopHble M IpaKTHYECKHE PAGOThI

JlaGopaTopHBIE OITBITHI:

OOHapyxeHue Cynb(aT-noHOB.

BsanmopeiicTBre pa30aBieHHON CEPHOM KHUCIOTHI C IUHKOM.
Borunciaennst

10 YPaBHEHUSIM XUMHYECKHX PEeaKIHit

MOTydeHHsI, TPUMEHECHUE 1 3HaUCHHE B IPUPOJE U KU3HU YEIOBEKA C OIOpPOi Ha
CXeMy U IUIaH.

OmnpenensaTb HaMM4UE Cyab(aT-HOHOB B PACTBOPE.

OOBACHATH CYITHOCTB SKOJOTHUYECKUX MPOOIIEM, CBA3aHHBIX C TIepepaboTKoN
COCJMHEHHIT Cepbl OCIIe CTPYKTYPUPOBAHUS MaTepuaa.

IInaHUpOBaTh M OCYIIECTBILITH HA MPAKTUKE XMMHUIECKUE SKCIIEPHMEHTHL,
MPOBOJIUTH HAOJIOACHNSI, JIEaTh BEIBOAKI 110 pe3yIbTaTaM dKCIepHMEHTA.

CrnenoBaTh mpaBuiiaM Oe30macHoi paboThI B 1a00paTOPUU NIPH UCIIOIH30BAHUH
XUMHYECKOH MOCYABI ¥ 000pyOBaHNUS IIOA PYKOBOACTBOM II€AATOra.

TIpon3BOANTH BEIYNCICHNS 10 XUMHYECKUM YPAaBHEHHSM I10 AJITOPUTMY.

HMcnonb30Bath py BEITONHEHUH yI€OHBIX 3aJaHUH TEKCTHI yIeOHHUKa,
cripaBo4HbIe MaTepuais! (Ileproandeckyro cHCTEMyY XUMUYECKHX 3JIEMEHTOB
. . Menzeneesa, TabnuIly pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U coseil
B BOZI€, 3JICKTPOXUMHYECKHI sl HAPSHKEHUI METAILIOB).

Vcnionb30BaTh NMPY BBINTOJIHEHUN YYeOHBIX 33/IaHUH U B TIpOLIecce
HCCIIEI0BATENBCKON e TEIbHOCTH HAyIHO-MOMYIAPHYIO IUTEPaTypy
XHMHYECKOTO COJIEPKaHMs, CIIPAaBOYHBIC MaTepHalIbl, pecypcsl MHTepHeTa ocie
KOHCYJIBTAIMH C IIEAaroroM
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Tema 5. O0masn
XapaKTepPHCTHKA XHMHYeCKHX
3J1eMeHTOB VA-Tpynnbl. A30T,
¢ocdop u ux coenuHeHns
(74)

OO0m1ast xapakTepucTHKa 31eMeHTOB VA-rpynnsl. OcoOeHHOCTH
CTPOEHUS aTOMOB 3THX JJIEMEHTOB, XapaKTepHbIE ISl HUX CTEIICHN
OKHCIICHUS.

A30T, pacripocTpaHeHue B pupoe, GU3MIECKHe U XHUMHYECKHE
cBoiictBa. KpyroBopot a3ora B npupoze.

AMMHaK, ero GU3NUECKHE U XMMUYECKUE CBONCTBA, OJYy4CHHUE 1
npumernerne. Coan aMMOHHS, MX QU3MUEcKUe U XUMIYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbI aMMOHHUSL.

A3oTHas kucoTa, e€ QU3nUecKrue 1 XUMHYECKHE CBOMCTBa (00IHe Kak
HPEACTAaBUTENS KJIacca KUCIIOT U *crienupudeckue™). * Azortucras
Kuciora. Vcrnonp30BaHHE HUTPATOB U COJCH aMMOHHMS B Ka4eCTBE
MHHEpPAJIBHEIX ya00peHuit.*

XuUMHYECKOE 3arpsiI3HEHHE OKPYKAIOIIEeH CPelbl COSTUHEHUIMHU a30Ta
(KMCIIOTHBIE JJOK/TH, 3arpI3HEHNE BO3/YXa, IOYBBI U BOZOEMOB).
Docdop, *amtorpornubie Mogudukanuu pocdopa*, puznyeckue u
XUMUYECKUE CBOUCTBA.

Oxcun pocdopa(V) u pochopHas Kucnora, GU3NIECKHE N XUMAIESCKIE
CBOIfcTBa, *monydenne.* *KauecTBenHas peakuus Ha ¢pocdaT-noHBL*
*Mcnonp3oBanne GocdaToB B KaUeCTBE MHHEPAIBHBIX YI00peHH. *
3arpsi3HeHne IPUPOAHBIX BOKOEMOB (ochaTamu.

JlemoHcTpanmu
Komnexuuu: pochop u ux coennHeHus.
B3aumopeiicTBre KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIBIO.

JlabopaTopHble M MPaKTHYECKHEe PAadOTHI

JlaGopaTopHBIE OITBITHI:

1. B3aumoneiicTBre coneil aMMOHUS C IEJTOYBIO.

2. O3HaKOMIIEHHE ¢ 00pa3laMy a30THBIX U (OCcHOPHBIX yIOOpEHHUH.
IIpakTudeckas paborta:

Ne 10. TTonydyeHne amMmmMuaka, U3y4eHUE €TO CBOICTB.

Boerunciaenus
M0 ypaBHEHHUSAM XUMHUYECKHX PEaKLIUI

OOBACHATH O0LIME 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB JIEMEHTOB VA-
TPYNITBI K X COCANHEHHH C yIETOM CTPOCHHS X aTOMOB.

XapakTepu30BaTh GU3MIECKUE K XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB a30Ta U
(dochopa u ux coenuHeHui (aMMuaka, coseif aMMOHHSI, a30THOM KHCIIOTHI,
HUTpaToB, okcuaa Gocdopa(V) u hochopHoit KUCIOThL, HocdaToB), CIOCOOBI HX
TIOJTy4eHUS, TPUMCHEHHUE U 3HAYCHHE B IIPUPOAE U KU3ZHH YETOBEKa C
UCIIOJTE30BaHUEM CXEMBIL.

OmnpenensaTb MOHBI aMMOHUS U (ochaT-nOHBI B PACTBOPE € UCHOJIb30BAHUEM
TabnHLbl " XapaKkTepHbIE PeaKUi Ha KATHOHBI i aHHOHBI'.

OOBSICHATB CYITHOCTB 9KOJOTHYECKUX MPOOJIEM, CBI3aHHBIX C HAXOXKACHHEM
coennHEeHUH a3oTa 1 pochopa B OKpyKaroLIeH cperne.

TInaHupoBaTh U OCYIIECTBIATh Ha MPAKTUKE XUMHYECKUE SKCIICPHMEHTBI,
IPOBOAUTH Ha6J’l}OIlCHI/lﬂ, J€JIaTh BBIBOABI 110 pE3yJibTaTaM SKCIIEpU-MEHTA.
CrnenoBaTh mpaBuiiaM 0e30macHOi paboTHI B Ta0OPaTOPHUH TIPH UCTIOIH30BAHUH

XUMHYECKOH MOCYAbI U 000pyJ0BaHUSL.

TIpoM3BOANTD BBIYMCICHHS 10 XMMUYECKUM YPaBHCHHSM.

Vcnonp30BaTh MPH BHINOIHECHUH Y4eOHBIX 3aJaHUil TEKCTHI yueOHHKa,
CIIPaBOYHBIE MaTepUabl (IIEPUOANIECKYIO CHCTEMY XUMHUYECKHX DJIEMEHTOB
. . MenaeneeBa, TabiuIly pacTBOPUMOCTH KHCIIOT, OCHOBAHHIT U COJICH B
BOJIE, YJIEKTPOXUMHUYECKHUI PsIJ] HANIPSHKEHUI METaJlIOB).

Wcnonp30BaTh NpU BHIIOTHEHUN y'-leGHblx 3a/laHuil U B IIporecce

HCCIIEIOBATENbCKON EATENPHOCTH HAYIHO-TIOMYISIPHYIO JIATEPATYPY
XMMHYECKOTO COJIePKaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypchl FIHTepHeTa rocie
KOHCYJIbTAllUU C II€Aarorom

Tema 6. O01mas xapakrepuc-
THKA XHMHYeCKHX 3JIeMEeHTOB
IVA-rpynnsl.

Yraepoa u KpeMHMIi B HX

VYrnepon, amutoTporHbie MoguduKanuy rpadur, anMas.
B3aumopeiicTBue ¢ MeTannamMu, HeMeTalIaMH, KOHLIEHTPUPOBAaHHBIMH
A30THOH M CEpHOI KHUCIIOTaMH, pacIpOCTPaHEHUE B IPUPOJIE,
¢du3nyeckue 1 XUMUUEcKue cBoiicTBa. Ancoporums. Kpyrosopor

OOBSACHATH OOMIHE 3aKOHOMEPHOCTH B MI3MEHEHHUHU CBOMCTB 271eMeHTOB [VA-
TPYNNbl U UX COEIUHEHUN ¢ yUYETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (PU3NIECKUE U XUMUIECKHAE CBOMCTBA MPOCTHIX BEIIECTB
yIJIeposia ¥ KPEMHUS U MX COCIMHEHUI (OKCHIOB YIJIEPO/ia, YTOJIbHOW KUCIIOTHI,
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COCIMHCHUSA

89

yTiieposa B IpUPOJIE.

Oxcuasl yriaepona, ux (Gpu3mdeckie 1 XUMHYECKHe CBOMCTBA, NX
JefCTBHE Ha JKUBbIE OPIaHU3MBI, OTyYEHHE U MPUMEHEHHE.
*JKosorniecKkue npobIIeMbl, CBI3aHHBIE ¢ OKcHaoM yriaepoxa(IV);
THIIOTE3a III00ATBEHOT0 NOTEIUICHUS! KJIMMAaTa; apHUKOBBIN d(dexT. >
YronbHasg KUCIOTA U €€ COMHU, UX (PU3NIECKUEe U XUMUICCKUE CBOUCTBA,
noJrydeHue u npuMeHenne. KauectBeHHas peakiys Ha kKapOOHAT-HOHEL
*TlepBoHavanbHbBIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O
COCIMHEHHUSX YTIIepoa: 0COOEHHOCTH cocTaBa M cTpoeHus. [lonsTre o
OMOIOTHYECKN Ba)KHBIX BEIIECTBAX: XKHpPaX, OeNKax, yriaeBoax.
MarepuansHOe €IMHCTBO OPTAaHUYECKUX H HEOPTAaHUIECKHUX
COCTMHEHHUI. *

*KpemHuii, ero pusnudecKre 1 XAMUICCKUE CBONUCTBA (Ha MPUMEpe
B3aUMOJICHCTBUSI C METAINIAMH M HEMETaJUIaMH ), TOTyIeHNe 1
NpPUMEHEHHE B DJICKTPOHUKE. *

*CoennHeHns KpeMHUS B mpupoze. O0mue npeacTaBieHus 00 OKCHIe
xpemunsi(IV) n xpemuueBoit kucnore. CHIMKATHI, UX UCIIOIb30BAHIE B
OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH. BakHelie cTpouTenbHbIe
MaTepHalbl: KepaMuKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300eTOH.
TIpoGeMbl 6€301acHOro UCHONB30BAaHMS CTPOUTEIBHBIX MAaTEPHAalIoB B
MOBCEAHEBHON KH3HU. ™

JleMoHcTpanuu

Mopen KpUCTaNINYEeCKUX PeEToK anMasa, rpadura, MOIeKyJIbl
¢dymnnepena.

AncopOunst pacTBOPEHHBIX BEI[ECTB AKTHBUPOBAHHBIM YTIIEM.
IIpotusoras.

Bupeomarepuansl: cunuKaTHas IPOMBIILICHHOCTb.

Mopenu MoeKys OpraHMYECKUX BEIIECTB.

JlaGopaTopHble M IPaAKTHYECKHE PAGOThI

JlaGopaTopHBIii OIBIT:

KauecrBeHHas peakiyist Ha KapOOHAT-HOH.

[IpakTuueckue paboTHI:

Ne 11. [Nomy4eHre yriIeKUCIOTo Ta3a M U3Y4eHHE ero CBOMCTB.
KauecrBeHHas peakiyist Ha KapOOHAT-MOH.

Ne 12. Penrenne sKkcriepuMEHTANBHBIX 33/1a4 10 TeMe «Hemerammsy.

Boruucienus
10 YpaBHEHUSIM XUMHUYECKUX PEaKLUi, €ClI OUH U3 PEeareHTOB JaH B
BUJIE BOJHOI'O pacTBOpa C M3BECTHON MacCOBOM JOJIEH.

KapOOHATOB, OKCHAA KPEMHH, KPEMHHEBOW KUCIIOTHI, CHIIMKATOB), CIOCOOBI HX

MOy eHYs, IPUMEHEHUE ¥ 3HaUeHUE B IIPUPOJIE U KHU3HU YeIOBEKa.
Omnpenensats kKapOOHAT- U CUITUKAT-

HOHBI B PacTBOpE.

OOBSICHATB CYITHOCTB 9KOJOTHUECKUX MPOOIIEM, CBI3aHHBIX C HAXOXKACHHEM
YTJIEKHCIIOTO Ta3a B OKPYXKaIoIel cpee.

MnmoctpupoBaTh B3aNMOCBSI3b HEOPTaHUIECKUX COSIMHEHUH yriieposa 1
OPraHUUYECKUX BEIIECTB 110]] PYKOBOJICTBOM YUHUTEISI.

TInaHupOBaTh M OCYMIECTBILITH HA MPAKTUKE XMMHUIECKUE SKCIIEPHMEHTEL,
MPOBOJIUTH HAOJIOACHNUS, JIEaTh BEIBOAKI 110 pe3yJIbTaTaM SKCIEpUMEHTa I10CIie
TIPEBAPUTEILHOM pabOTHL

CieroBaTh IpaBmiIaM 0€30IacHOi paboTHl B Ta0OpaTOPHH NPH HCIIOIb30BaHUH
XMMHYECKOi1 IOCY/IbI 1 000PYyIOBaHUS.

Hcnionb30Bath py BEIMTONTHEHUH yI€OHBIX 3aJaHUH TEKCTHI yIeOHUKa,
cripaBo4HbIe MaTepuais! (Ileproandeckyro cHCTEMyY XMMUYECKUX 3JIEMEHTOB
. . Menaeneesa, TabnuIly pacTBOPUMOCTH KHCIIOT, OCHOBAHHUI U COJICH B
BOJIE, YJIEKTPOXUMUYECKHH PsJ] HANPsHKEHHH METAIIOB) IOCIe KOHCYIBTAINH C
Mearorom.

Hcnionb30BaTh Ipy BEIONTHEHNH yIeOHBIX 3aJaHUH U B TIpOIIecce
HCCIIEIOBATENbCKOM AEATEIbHOCTH HAyYHO-TIOMYJIIPHYIO JINTEPaTypy
XHMHUECKOTO COJIepKaHusl, CIPaBOUHBIE MaTepHaIlbl, pecypchl MHTepHeTa mocine
KOHCYJBTAINH C TIEAarOTOM.

Paznen 3. MetaJuibl 1 UX coeauHeHus (20 1)

Tema 7. O01ue cBoiicTBa
MeTAJLII0B
(49

OO01m1as XapakTepUCTUKa XUMUYECKHX JIEMEHTOB — METaJUIOB Ha
OCHOBaHHH WX MOJIOXKeHus B [Ieproqiueckoil cucreMe X HMHYECKUX
anemenToB J1. . Menpeneesa u ctpoerus atoMoB. CTpOCHHE METAJLIOB.
Merautindeckast CBsI3b U METAIUTMYECKasi KPHCTAIMIEeCKasl PeIéTka.

PackpbiBaTh CMBICI H3y4aeMbIX HOHATHH 1 IPUMEHATH 3TH HOHATUSA IPU
OIMMCAHUY CBOWCTB BEIIECTB U UX MPEBPALICHUIA.

OOBACHATH OOIIHME 3aKOHOMEPHOCTH B M3MCHEHUHU CBOWCTB 3JIEMEHTOB-METAJIOB
U UX COEOUHEHUN C yUETOM CTPOEHUS UX ATOMOB.
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DNEKTPOXUMHYECKUH P HApsDKEHUH MeTaiuioB. dusnyeckue u
XMMHYECKHE CBOMCTBA MeTaIIoB. *O0mue crriocoObl HOTydeHUs
MetajuioB. [ToHATHE O KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI
3aIUTH OT Koppo3un. CriaBk (CTaib, 9yTr'yH, JIOPATIOMUHNI, OpOH3a),
UX NMPUMEHEHHE B OBITY U IIPOMBIIIIIEHHOCTH. *

JlemoHcTpanmu

O3HakoMIreHne ¢ 00pa3aMyi MEeTalIOB | CIIIABOB, X (PH3NYECKUMH
CBOHCTBaMH.

Monenu KpuCTaJuIMYeCKUX PEHIETOK METAJIOB.

Buneomarepuainsl: Koppo3us METaILIOB.

JlaGopaTopHble M IPaAKTHYECKHE PA0OThI

JlaGopaTopHBIE OITBITHI:

O3HakoMIIeHHE C 00pa3LaMu CIIaBOB METAJIIOB.

3aBHCUMOCTh CKOPOCTH PEAKLIUM METaJlIa C KUCIOTOH OT MPHUPOIBI
MeTaJa.

Borunciaenust
— M0 YpaBHEHMSAM XUMUYECKUX PEaKIMi, €CIU OJJUH U3 PEareHTOB
COEPKUT PUMECH

XapakTepu30BaTh CTPOCHHE METAIUIOB, 00IIHe PU3NIECKHe 1 XUMHYECKNE
CBOICTBa METAJIIOB.

XapakTepu30BaTh 00IIHe CIOCOOBI OTYYEHHSI METAIIOB IOCTIe
CTPYKTYPHPOBaHHUS MaTepuasa.

CreroBaTh IpaBmiaM 0€30IacHOil paboThI B 1a00OPaTOPHHU NPH UCIIOIb30BAHUH
XMMHYECKO# TOCYIbI M 000PYIOBaHHS.

TIpon3BOANTH BEIYMCICHNS IO XUMHYECKUM YPAaBHEHHSIM.

Hcnonb30BaTh NP BITIOJIHEHUH Y4eOHBIX 331aHUH TEKCThI y4eOHMKa,
cripaBoyHble MaTepuabl (IIepHoIMYecKyI0 CUCTEMY XMMHYECKUX JIEMEHTOB
J1. . MenaeneeBa, TabNUIly pacCTBOPUMOCTH KUCIIOT, OCHOBAaHUIT U COJICH B
BOJIE, DJICKTPOXMUMHUYCCKHUNA PSIJl HAPSDKCHUH METAIJIOB).

Vcnionb30Bath Ipy BEIONTHEHUH yIeOHBIX 3aJaHUH U B TIpoIiecce
HCCIIEIOBATEIIbCKOM ICSITENbHOCTH HAYYHO-IIONMYJISIPHYIO JIUTEPATypy
XMMHYECKOTO COJIepIKaHMs, CIIPAaBOYHBIC MaTepHaIbl, pecypchl FIHTepHeTa rocie
HpeIBapUTeIbHON KOHCYJIBTAllUH C TIEAaroroM
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Tema 8. BaxkHelilue MeTaJUIbI
M UX COeTHHEHHS
(16 1)

[lenounsie meraiibl. [lonoxenue B Ilepuoauueckoit cucreme
xumuueckux ueMenToB J[. . MenzaeneeBa, cTpoeHHE aTOMOB.
Haxoxnenue B npupoze.

Odusnyeckne 1 XUMUYECKUE CBOMCTBA (Ha IPUMEpe HATPHS U KaJvs).
OKcuabl ¥ THAPOKCUABI HATPUS U Kaiusl. [[prMeHeHne IenoYHbIX
METAJJIOB U UX COEIUHEHUH.

IenoyHo3eMenbHble METAJLUIBI MATHUM U KalIbIUiH, CTPOCHHE aTOMOB.
[lonoxenue B [lepnonnueckoit cucreMe XuMnuueckux 3iuemMeHTos 1. 1.
Memnneneesa. Haxoxxnenue B mpupone. Pusmdeckie 1 XUMAIECKHE
cBoiicTBa. BakHelmne coeHeHns KanbIys (OKCH, THAPOKCH, COJIH).
*JKEcTKOCTh BOABI M CLIOCOOHI €€ yCTpaHeHHs. *

Amomunuii. [Tonoxenue B Ilepnoauueckoit cucreMe XUMHUIECKUX
anemenToB J1. . Menaeneesa, crpoenue aroma. Haxoxaenue B
npupoze. Pu3nueckre 1 XUMHUECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA
OKCHUJIa ¥ THPOKCHIA.

JKeneso: cocras, cBoiicTBa u noydenue. [lonoxenue B [lepuoamyueckoit
cucTeMe XuMHu4ueckux aneMeHToB JI. 1. Menaeneesa, cTpoeHue aToMa.
Haxoxnenue B mpupozae. ®usnueckue U XMMUYECKUE CBOHCTBA.
Oxcunel, THIPOKCHIB! 1 comu sxene3a(ll)

n xeneza(Il).

JlemoHcTpanmu

B3aumopeiictBrue HaTpus ¢ BO1oi.

OkpalrBaHue IJIaMeHH HOHAMU HATPUsSI U KaJus.
OxpaiMBaHue IJIaMEeHH HOHAMH KaJIbIIHsL.
BsanMmopelicTBre OKCHIa KaJIbIIHs ¢ BOJIOM.
Buneomarepuarnsl: ropeHue xkee3a B KUCIOPOAE U XJIOpe.

JlaGopaTopHble M IpaKTHYecKUe padoThbI
JlaGopaTopHEIE OIBITHL:

O3HaKoMIIEHHE C 00pa3laMy AIFOMUHHS U €r0 CIIaBOB.
AmdoTepHbIe CBOWCTBA THAPOKCHIA ATIOMHHUSL.
KauecTBeHHbIe peakiiuu Ha HOHBI XkKelle3a.
[IpakTuueckue paboTHI:

Ne 13. Perrenue OKCIICPUMEHTAJIIBHBIX 3a/lav 10 TEME «MeTtabiy.

Bbruncienust
10 YpaBHEHUSIM XUMHUECKUX PEaKIHii.

OOBACHATH 00IIHIE 3aKOHOMEPHOCTH B MI3MEHEHHNH CBOICTB JIEMEHTOB-METAILIOB B
TpyNIIaX ¥ UX COCANHEHHH ¢ yIETOM CTPOEHHS X aTOMOB.

XapakTepu30BaTh (U3HUECKHE M XMMUYECKHE CBOICTBA MPOCTHIX BEILECTB
METaJUIOB ¥ X COSANHEHNH (OKCH/IOB, THAPOKCHIOB, COJIE) C OMOpOoi Ha CXeMy,
CIIOCOOBI MX MOJTy4YEHHs, IPUMEHEHHE 1 3HAaUCHUE B IPUPOJIE U J)KM3HH YeIIOBEKa.

Pacnio3naBath ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIINI HOHBI METAJIIOB (MArHUA,
KaJIbIIMs, ATFOMUHMS, [IMHKA, JKene3a (2+), xkenesa (3+), Mmemu (2+) ¢
HCTIONIb30BaHUEM TaONMHIIB! " XapaKkTepHble peaky Ha KATHOHBI'".

IInaHupOBaTh M OCYIIECTBILITH HA MPAKTUKE XMMHUIECKUE SKCIIEPHMEHTEL,
MPOBOJIUTH HAOJIOACHNS, JIeaTh BEIBOAKI 110 pe3yIbTaTaM dKCIEepPUMEHTA.

CremoBath paBmiIaM 0e30MacHON paboThI B TaOOPATOPHUH IIPU HCIOIB30BAHUI
XUMHYECKOH OCY/IBI M 000pYIOBAHMS.

HpOI/I3BO)II/IT]> BBIYUCJICHUS 110 XUMUYECKUM YPABHCHUAM.

BricTpauBaTh pa3BépHyThI€ NMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOI Ha
nHMOpMaNUIo N3 yueOHUKa U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHO
UCIOJb30BATh NU3Y4YEHHBIN OHATUIHBIN anmnapar Kypca XUMHUU.

Hcnonp30Bats Ipy BEIIOTHEHNH yIeOHBIX 3alaHAH U B IIpoIecce
HCCIIeIOBATENbCKOM AATEIbHOCTH HAyYHO-TIOMYJIIPHYIO JINTEPATypy
XHMHYECKOTO COEePKaHMsI, CIPAaBOYHBIE MaTepHaIIBI, pecypcsl MHTepHeTa mocne
HpeIBapUTeIbHON KOHCYIBTAUH C IIEIaroroM

Paznen 4. Xumust n okpy:karomniasi cpena (3 4)

Tema 9. BemecTBa n
MaTepHAJbI B }KU3HHU YeJIOBeKa

(CR))

*HoBsle MaTepHaibl ¥ TEXHOJIOTUH. BerecTa n Matepraiisl B
TOBCEIHEBHOM KM3HM YesloBeKa. XUMUs U 310poBbe. besonacHoe
UCIIOJIb30BaHHE BEIIECTB M XUMUYECKHUX PEaKUuii B OBITY.
IIpupoaHble HCTOYHUKH YTIIEBOIOPOIOB (Yronb, PUPOTHBIHN ras3,

XapakTepu30BaTh POJb XUMHH B PA3IMIHBIX chepax NesTebHOCTH JIFOJICH,
OCHOBHBIC BEIIECTBA U MATEPHAJIbI, IPHUMEHIEMbIC B )KU3HH COBPEMEHHOTO
YyeJIoBeKa.

OOBACHATH YCIOBHUS 0€30MaCHOTO HCIIOIb30BAHMS BEIIECTB U XMMUYECKUX
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He(Th), IPOAYKTHI HX MepepaboTKH, X POIIb B OBITY U peakuuii B ObITY.

MIPOMBIIIIEHHOCTH. AHanMM3upoBaTh U KPUTHIECKH OLICHUBATh HH(POPMAIIHIO O BIUSHUN

OCHOBBI 3KOJIOTHYECKOM TPAMOTHOCTH. XUMHUECKOE 3arpsi3HEHHE MPOMBIIUIEHHOCTH, CETbCKOT0 X035 CTBA, TPAaHCIOPTA U JIp. HA COCTOSHHE
OKpY’Karomle cpeasl (MpeesIbHO AOITyCTHMAast KOHIIEHTPAITHS OKpY’KaromIeH cpesbl.

Bemects — [IJ1K). ‘YMeTh OKa3bIBaTh IEPBYIO TOMOLIb [IPU XUMUUYECKUX 0XKOTaxX U OTPABICHUSX.
Ponp xumuu B peneHnn 3K0JI0THIecKux mpobnem.™ IIpuanMaTh ygactre B 00CyXI€HUH POOIEM XUMHIECKON H 3KOIOTHIECKOH

HaIpaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO ITO3HIHIO TI0 IIpodieMe U
npeJuIaraTh BO3MOXHBIE IyTH €€ pelIeHHs C OMopoi Ha HHPOPMAIHIO 13
y4eOHMKa U CIpaBOYHBIC MaTepHalIbl, pecypcsl MiHTepHeTa.

IIpu pazpaboTke paboduell mporpaMMbl B TEMaTHYECKOM IUTAHUPOBAHWU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIB30BAaHMS AIEKTPOHHBIX (IH(POBBIX) 00pa3oBaTEIbHBIX
PecypcoB, ABIAIOIUXCS Y9eOHO-METOIUYECKMMH MaTepHanaMy (MyJbTUMEAUHHBIC ITPOrpaMMBl, SJIEKTPOHHbIE YUeOHUKH W 3aJaYHUKH, JIEKTPOHHBIC OMOIMOTEKH, BUPTYaJIbHbIC
71a00paTOpPHHU, MIPOBBIE MPOrPaMMBI, KOJUICKIUH LU(PPOBBIX 00pa3oBaTENBHBIX PECYPCOB), HUCIONB3YEMBIMU MIS OOYYeHHS M BOCIHTAHHUS Pa3IMYHBIX TPYII MOJIB30BaTENeH,
NPENCTaBICHHBIMA B JJICKTPOHHOM (LIM(POBOM) BHAE M pEaHM3YIOIIMMH aupakTudeckue Bo3mokHoctw WKT, conepiaHne KOTOPBIX COOTBETCTBYET 3aKOHOHATENBCTBY 00
00pa3oBaHUM.

2-ii BApHAHT
TEMATHYECKOE IIVIAHUPOBAHUE

Bropoii BapumaHT mpuMEpHOro TEMaTUYECKOTrO IUIAHUPOBAHUS HCTOJB3yeTcs, eciu oOydaromuecs ¢ 3[IP momydaror
oOpa3oBaHueE B OTAEJILHOM Kjlacce. B TaHHOM BapuaHTe npejiaraercs:

- U3y4YEeHHUE MaTepuasa KpyInHbIMU OJIOKaMH;

- orepexaroliee 00y4eHue;

- BO3MOXHOCTh TPUMEHEHHUS 3HAHUW B PaA3JIMUHBIX YCIOBHUSAX (MEPEHOC 3HAHUM IO aHAJOTMU OT OOIIMX CBOMCTB
pPa3TUYHBIX KJIACCOB BEHIECTB K OONUM W CHEeNU(PUUYECKUM CBOWCTBAM KOHKPETHBIX BEIECTB), YTO YBEIUYHUBAET JOJIO
CaMOCTOSTEITLHOCTH 00YUYaIOIIUXCS MTPU U3YUCHUH HOBBIX TEM.

CobOmromaercss  JIOTMKAa  W3yYEHUsS  BEMIECTB —  CBOWCTBA  BEIIECTB  OMPENEISIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUYECKON CBSI3bI0 M CTPYKTYPOM BEILIECTBA, B YACTHOCTHU, THIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHHE aTOMa, CTPOCHHME BEIIECTBA, BaKHEUIIME TMPEICTABUTEIN MPOCTHIX U CIOXKHBIX BEIIECTB, XUMHUYECKUE
peaKIum).

M3MeHeHne IIIaHUPOBAHUS 110 pa3JeiaM U TEMAM COCTOUT B CIEAYIOLIEM:
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- U3y4YE€HHE OCHOBHBIX BOMPOCOB HEOPTAaHUYECKOW XMMUM OCYIIECTBISCTCS B 8 Kiacce, OOJbIlle BpEeMEHU BBIACISIETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-it nmepeHocsaTcs Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peakuuid”,
"DNEeKTpOIUTHUECKAS JUCCOLMALIAS. XUMUYECKUE PEeaKIuM B pacTBOpax';

- IepecTaHoBKa TeM, 9 kiacc: Tema «Metamnel» nepen «Hemeramnamuy», T.K. oOyuatomuecs ¢ 3[IP Gonbiie 3HAaKOMBI C
MeTaJlJIaMU U JIErde XapaKTepHU3yIoT UX M0 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacnpeesicHue Cofep)KaHus OJHUX TeM B JIpyrue (pacKpbIBaeTcsi Ha KOHKPETHBIX IMpUMepax ApYyrux Tem). Tema
"XuMHS M OKpyXKarolmas cpeaa’ pacKpbIBaeTCsl Ha KOHKPETHBIX NPHUMEPAX B pasaenax "'MeTraulbl M HUX COEIUHEHMS',
"Hemeramner IV-VII rpynn u ux coenuHenus";

- oObeauHeHue TeM (JaeT OoJbllle BO3MOXHOCTEH ISl HCIOJL30BAHUS CPABHEHUS — CXOJCTBA W OTJIMYMIL; TeMa
«Kucnopon» u reMa «Bomgopon»);

- Bbigenenue otnenabHbiX TeM (Tema «llepBoHauanbHble MOHATUS OO0 OpPraHUYECKUX BellecTBax»). BwineneHue B
OTJICTHHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKOW XUMHUHU'", JAaeT BO3MOXKHOCThH YIIIYOJISITh TIOHSITHS: OMPEICICHHUS,
KJaccudukaius, OCHOBaHMs IJisl Kilaccu(uKayy, HOMEHKIaTypa, o0Iue CBOMCTBA BEUIECTB, CTPYKTYpa BEIIECTBA, COCTABIICHUE
dbopmyn no ob1eir popMylie U MO HAa3BaHUIO, Ha3bIBaHUE BEIECTBA MO GopMyie. B 3ToMm ciydae nmporpaMMHbBIN MaTepuall U3
xapakTepuctuku VA moarpymnibsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKHE BEIIECTBA», a KaK YacTh IEJIOTO.
Moxet ObITh BhIjIeNIeHa TeMa «[IpakTHKyM» B KOHIIE IEPBOTO U BTOPOT'O TO0B 00YyUYEHHUS.

TemaTnuyeckoe NJIaHMpPOBaHUE

8 KIIACC Bcero: 136 yac (2 4/nen, 2 roma o0y4ueHus)

Tembl KomuuectBo uacoB B tom uncne HasBanus paGot
Ha KOHTPOJIEHBIE Ha MPaKTHIECKHe
paboThI paboTsl
Paznen «IlepBoHayanbHble XMMHUECKHE NOHATUSAY, 144

1. Xumus — BaxkHas 00JacTb 4 1 2 IMpaktuueckas pabora Nel « JlabopatopHoe 060pyIOBaHHE U TPUEMBI

€CTECTBO3HAHUS M MPAKTUIECKON oOpareHus ¢ HUM»

JIEeSITEIIbHOCTH Y€I0BEKA. IIpakTrdeckas pabora Ne2 «OuncTka 3arpsi3HEHHOM ITOBapeHHON comu”
2. BeniecrBa 1 XUMHYECKHE PEAKIHH. 7 - 1 [Mpaktuueckas pabora Ne3 «[Ipu3Haku MpoTeKaHUs] XUMHYECKUX PEaKIMii»
3. KonmuecTBeHHBIE OTHOIIEHNUS B 3 1 - KonTponsnas padora Nel «IlepBonadanbHble XUMIYECKHE TOHITHS, XUMUIECKHE

XUMUHU (hOpMYJIBI ¥ ypaBHEHUsI» 3arpsI3HEHHOH MMOBapEHHON COJIM
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Paznen «Ileproamueckuii 3aK0OH U MEpUOMYECKas CHcTeMa XuMudeckux aneMenToB J[. M. MenzneneeBa. CTpoeHne aToMa. XuMudeckas cBsi3b. O KHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEaKIum», 159

4.  CrpoeHue aToMa 7 1 - Konrtponshas pabora Ne2 «Ileproandeckas cucreMa XHMUYECKHX 3JIEMEHTOB

[lepuonnyeckuii 3akoH 1 J .M. Menneneesa. CTpoeHue aTomMay

HepHoINYEecKasi CHCTEMa XMMHUYECKUX

anemernToB [[.1. Menneneena

5.Ctpoenue BemmecTB. XUMIIECKast 8 1 - KonTponsnas padora Ne3 «Xummdeckast CBI3b»

CBSI3b.

OKHCIUTENFHO-BOCCTAHOBUTEIbHBIE

peakyn

Paznen «BaxkHelmue npeacTaBUTENN HEOPraHUUECKUX BEECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 IIpaktuaeckas padota Ne4 «[lomydeHne KHCIOpoIa U H3yICHUE €r0 CBOUCTBY
[Mpaktuyeckas pabora Ne5 «[loayueHne Bogopoa i U3y4eHre ero CBOMCTB»
Konrtponshas pabora Ned4 «Kucnopon. Bogopom»

7. Bona. PacTBOpBI. 5 - 1 IIpakTrdeckas pabota Ne6 «IIpuroToBiieHHe pacTBOPOB C ONPEAEICHHON
MacCOBOH J10J1€i1 paCTBOPEHHOT'O BELLECTBA»

8. Teopus >IEKTPONUTHYECKOI 5 - -

JUCCOLUaluU

9. Baxkneiinue Kiaccel 11 1 1 KonTponbHas padora Ne5 «OCHOBHBIE KJIacChl HEOPTAHUUECKUX COCAMHEHHI)

HEOPraHWYECKUX COENUHEHUI IIpaktuueckas padota Ne7 «PenieHne scKCriepUMEeHTAIBHBIX 3371a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPIraHUYECKUX COCIUHEHUI

Paznen «BelecTBo U XMMHUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYCCKUX peaKL{I/Iﬁ

9 KUIIACC

Tembr

KommaecTBo wacoB

B ToMm uncie

Ha KOHTPOJIbHBIC

paboThl

Ha IPaKTU4YCCKUEC

paboThI

HasBanwus pabot

Paznen «IloBTopeHwue 1 yriy0OJaeHue 3HAaHUH OCHOBHBIX Pa3/elioB Kypca 8 kiacca «BeniecTBo U XUMUYECKUE peakuumy», 10u

[MoBTOpenue u yriyodiaeHne 3HaHUI 10 1 2 [Ipaktuueckas padora Ne 8 «Peakiuu HOHHOro 0OMeHa

OCHOBHBIX pa3/eNoB Kypca § kiacca [Ipaktuaeckas padota Ne9 «KauecTBeHHBIE peaKIH B paCTBOPE»
KonTponpHas pabora Ne 6 «DnekTponuTiyecKast AUCCONUAIIISD

Paznen «Meramisl 1 ux coequHEHUs Y, 204

1. OOuue CBOMCTBAa METAILIIOB 4 - -

2.Mertansl 4 UX COCIUHEHUS 16 1 1 IMpakTraeckas pabora Nel3 «PemreHne SKcnepuMeHTANIBHBIX 33139 IO TeMe

«MeTaibl 1 uX COCOAUHCHUS
KontponsHast pabota Ne§ «Mertamis»
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Paznen «Hemerams! IV-VII rpynn n ux coenquaeHus», 244

3.00mast XapakTeprucTUKa 4 - -
xuMuyeckux 3aementos Vila
rpynnsl. I'anoressl.

4.001as xapakTepucTuKa 5 - -
XUMHUYECKUX dyeMeHToB Vla
rpynnsl. Cepa 1 ee cOeMHEeHHUS.

5.001mas XxapaKTepuCcTHKa 7 - 1 IpakTrueckas pabora Nel0 «IlomydeHne aMmMuaKa ¥ H3ydeHHE €T0 CBOHCTB)
XMMHYECKHX JJIEeMEHTOB Va
rpynmsl. A30T, pocdop 1 ux
COETMHEHHSI.

6.001mas xapaKTepuCcTHKa 8 1 2 IMpakTtryeckas pabora Nell «IlomydeHne yriekuciaoro raza u H3ydeHHe ero CBOMCTBY
XMMHYECKHX 31eMeHToB IVa [paktuueckas padora Nel2 «Pemienne skcnepuMEHTaIbHBIX 3a/1a4 110 TeMe

rpymHnsl. YTIiaepoa, KpeMHUN U UX «Hemeramisr IV-VII rpynn 1 ux coenuHeHnim»

COCIMHEHHS. Kontponsnas padora Ne7 «Hemeramisi»

Paznen «IlepBoHayanbHble XMMHUYECKHE OHATUS 00 OPraHMYECKUX BellecTBax», 104

7. IlepBoHauanbHbIE XUMUYECKUE 10 - -
TOHATHUS 00 OPTaHNIECKUX
BeIlECTBAX

Paznen «O6001menne Marepuaia o kypey «Heopranuueckast xumus», 44

13. Xumus u okpyxarolias cpena. 1 - -

14. O60011eHNe MaTepraa 1mo 3 1 - KontponsHas pabora Ne9 «Mrorosas padora 3a Kypc HEOPraHHUECKONH XUMU
Kypcy «Heopranudeckas XUMHUs»

Bcero 136 u
8 KJIACC

(2 4 B HEZEMIO, BCETO 68 4)

IIpumepHBIe TeMBI,
packpbIBalonIue JaHHbIH
paszies1 IpOrpaMmbl, OcHoBHOE coep/kaHue

¥ KOJIH4eCTBO YaCOoB,
O0TBOJMMOE HA UX U3y4YeHHE

OcHOBHbIE BHIbI 1€ATEIbHOCTH
o0yyalomuxcst

Pasnen 1.1lepBoHayabHbIe XUMHYECKHE TOHATHSA(14 1)
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Tema 1. Xumusi — BakHasi
00J1aCTh €CTeCTBO3ZHAHUS U
NMPaKTHYECKOMH 1eATeTbHOCTH
YeJjioBeKa

(49

*XuMmusl B cucreMe Hayk. Pollb XUMHU B )KU3HU YelloBeKa. ™
Tena u BemecrBa. @u3uueckrue cBoiCcTBa BeulecTs. [IpaBuia
0e30macHOrO OOpaIleHUs] C BENIeCTBAMU M J1A0OpPaTOPHBIM

obopynoBanueMm. Ywmcrhie BemectBa U cMmecH. CriocoObI

pasgeneHus cMmeceil. *[loHATHE O MeTomax TO3HAHHS B
XUMHH. *

JdeMoHcTpanuu

1. JTaGopaTopHOE 000pyIOBaHHE.

2. PaznuuHble BHABI XUMHYECKOH mocybl. 3. O6pa3is
BEIIIECTB.

4. Crioco0bI pazzeneHus cMecei (GuIbTpoBaHue,
BHINTAPHUBaHHE, TUCTHIUIALUS, XpoMaTorpadus).
JlaGopaTopHble H IPAaKTHYEeCKHE Pa0OThI

JlaGopaTopHbIe OIBITHI:

Onucanne GU3MIECKUX CBOKCTB BEIIECTB.

Pa3zenenue cMecH ¢ TOMOIIBIO MarHUTA.

[pakTuaeckue paboTH:

Ne 1. JlabopaTopHOE 000pyROBaHHE U IPHEMBI O0PAIIEHHS C
HHUM

Ne 2. Ouncrka 3arpsI3HEHHOH ITOBAPEHHOH COJH

PackpbIBaTh CMBICT U3y4aeMbIX TIOHATHUH C IIOMOIIBIO Tejarora.

PackprIBaTh poJib XMMHH B IPUPOJE 1 JKU3HU YeTI0BEKa, €€ CBSI3b C IPYTHMH HayKaMH.

Pa3nuyath 4HCTHIC BENECTBA 1 CMECH; OHOPOIHBIE H HEOTHOPOIHBIE CMECH;

PaznuyaTh GpU3MYECKHe 1 XUMUYECKUE SIBJICHUS C OTIOPOH Ha ONpPEAeNICHHS.

OmnpenensTh NPU3HAKN XUMHIECKHX PEAKIUH U YCIOBHS UX MIPOTEKAHHS.

CrnienoBaTh MpaBHUiIaM TI0JIb30BAaHUS XUMHYECKOM MOCYI0M U 1a00paTOPHBIM 000PYJOBaHHEM, A TAKKE
IIpaBHJIaM O0paIIeHuUs ¢ XUMHYECKIMH BEIlle-CTBAMH B COOTBETCTBUH C MHCTPYKIHSIMH II0
BBIIIOJIHEHHIO TIPAKTUYECKUX paboT MO/ KOHTPOJIEM Ieaarora.

ITnaHUpOBaTh U MPOBOAUTH XMMHUYECKUH SKCIIEPHUMEHT 110 M3YYCHHIO U OMHCAHUIO (PU3HMIECKUX
CBOICTB BEIIIECTB, CIOCOOO0B Pa3/IeNIeHNs CMECeH BEIECTB M0 PYKOBOACTBOM HEAarora ¢
00CyXJIeHHEeM TUIaHa PabOTHI.

Vcnoib30BaTh MPH BHIIOJHCHUH YueO-HbIX 3a/laHHi U B IIPOLIECCE HCCIIEA0BATENIBCKOI ACSTEIBHOCTH
Hay4YHO-TIOIYJISIPHYIO JINTEPATYPy XUMUYECKOTO CO/IePIKaHMs, CIIPABOYHBIE MaTepUaIbl, PECYpChI
VIHTepHeTa 10/l PyKOBOJCTBOM Ie/[arora.

BricTpanBath pa3BépHyTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIMIO U3 yIeOHHUKA U
CIIPaBOYHBIX MaTEPHAJIOB, IPAMOTHO MCIIOJIb30BaTh U3y4YCHHbIH TOHATUHHBIN anmapar Kypca XUMHH

Tema 2. BemecTBa
U XUHMHYECKHe peaKiuu
(79)

ATOMBI U MOJIEKYJIbl. XUMHUECKHE DJIEMEHTHl. 3HaKu
(CHMBOJIBI) XUMHUYECKHUX 3JIeMEHTOB. OTHOCUTENbHAS aTOMHAsI
Macca. [Ipoctele W ClOXHBIE — BelecTBa.  ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xummdeckas ¢popmyina. BaJeHTHOCTh aTOMOB XUMHYECKUX
BEIECTB.*

J0J11

OJICMCHTOB. *3aKoH IOCTOAHCTBA cocraBa

OTHOCHUTENbHAS MOJICKYJIdpHass Macca. MaccoBas

XUMHYECCKOI'O 3JIEMCHTA B COCAWUHCHHUH.

Ousndeckue W XUMHYECKHE  SIBJICHHSL. Xumudaeckas

p€aknuua u eé IIpU3HaKH. ypaBHeHI/IH XUMHYCCKHUX peaKHHﬁ.

3akoH COXpaHC€HUsI MacCChl BEHIECTB Tumbl  XUMHYECKHX

peakuuii (CoelMHeHNe, pa3IoKeHue, 3aMeleHIe, OOMEH).
*M. B. JIoMOHOCOB — y4EHBIA-3HIUKIIONIEANUCT. *

JdeMoHcTpanuu

Odusnyeckue sBIeHUs (pacTUpaHUE caxapa B CTYIIKE, KUIIEHHE
Y KOHJICHCAIS BOABI U T. 1.).

XumMmuueckue siBIeHus (TopeHue CBe4H, pa3IoKeHue caxapa,
B3aMMOJEHCTBHE CEPHON KUCIIOTHI € XJIOPUIOM Oapus,
pasnoxenue ruapokcuna Mean(1l), B3anMoaeicTBHE xKenesa ¢
cepoii, B3anMozeiicTBre xenesa ¢ pacrBopoM comu Menu(Il)).

IIpuMeHATH ecTeCTBEHHO-HAYYHBIE METOABI MO3HAHUSA (B TOM YHCIIE HAOIIOEHUE, MOJISTUPOBAHUE,
SKCIIEPHMEHT) ¥ OCHOBHBIE OIEPAIHH MBICIUTEILHON AESTENbHOCTH (CpaBHEHNE, KIIACCH(UKAIIH)
Ul U3y4EHUs BEIECTB U XUMUYECKUX PEaKIUi ¢ OIOpOi Ha aJIFOPUTM MJIU CXEMBI.

PackpsIBaTh CMBICIT H3y9aeMbIX OHATHH W 3aKOHOB U MIPUMEHSTh 3TH IOHATHS IIPH ONMCAHIH
CBOMCTB BEIL[ECTB U UX IPEBPALICHUN C OIIOPOH Ha IUIaH U KIIOYEBLIC CIIOBA.

PaznuuaTh puzHyUecKue 1 XUMHYECKHE SBICHNUS, OOBACHATb X CYIIHOCTb C TOUKH 3PEHUS aTOMHO-
MOJIEKY/SIPHOTO YI€HUsSI C ONIOPOH Ha ONpPEeeTICHNS U CXEMBI.

OnpenensaTs NPU3HAKU XUMUYECKUX PEaKIMi, YCIOBUS UX MPOTEKaHUs.

OOBACHATH CYIHOCTh (PU3MUECKIX M XUMUYECKUX SIBICHUH C TOUKU 3PEHHS aTOMHO-MOJIEKYIISIPHOTO
YUYEHHUS C UCIOJIb30BAHUEM BU3YaIbHOH OMOPBL.

KnaccuguuupoBats XUMHUECKUE PeaKIUH (110 YUCIY M COCTaBY PEarupyroIux U 00pa3yomuxcs
BEII[ECTB) C OIIOPOH HA CXEMBI.

CocraBisiTh ()OpMYITEI OMHAPHBIX BEIIECTB 110 BAICHTHOCTH M ONIPEIENSTh BAJICHTHOCTD 110 (hopMyiIaMm
BEIIECTB C ONOPOI Ha aJITOPUTM Y4EOHBIX ICHCTBHM.

PaccTaBiaTs K03(QGUIMEHTH B ypaBHEHUSIX XUMIUECKUX PEaKIHi C OIIOpOii Ha alTOPUTM yIeOHBIX
JICHCTBH.

CrieoBath MpaBHIIaM MOJIB30BAHUSI XUMIIECKOH TTOCYIOH M TaOOpaTOpHBIM 000pPYIOBAaHUEM, A TaKKe
TpaBmJIaM 00pamIeHust C BEIIECTBAMY B COOTBETCTBHH C WHCTPYKIIMSIMH I10 BBITTOJTHEHHIO
71a60paTOPHBIX XMMHYECKHX OIBITOB I0J] KOHTPOJIEM II€Aarora.

Hcnionp30BaTh IpH BEIMOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE HCCIe0BATEIbCKOH
JACATEIIbHOCTH HAYIHO-IIOIYJIAPHYIO JIMTEPATYPY XUMHUIECKOT0 COAEPIKaHNUA, ClIpa-BOY-HbIC
MaTepHabl, pecypchl MIHTep-HeTa mox pykoBOJACTBOM ME[arora.
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OIBIT, WUIOCTPUPYIOLIHNHA 3aKOH COXPAHEHHS MACChI.

JlaGopaTopHble M MPaKTHYECKUE PadOThI
JlaGopaTopHbI€ OIBITHI:

[Mpumeps! Gpusnueckux sIBICHUH (TUIaBJICHUE BOCKA, TasHAE
JIbJA).

[MpuMeps! XUMHUUECKUX SIBICHHH (IIPOKaTNBaHUE METHOM
IPOBOJIOKH, B3aUMOJEHCTBIE MeJla C KUCIIOTOM).

MoJenut aTOMOB U MOJICKYJI.

IMpaxTraeckas padora Ne3. [Ipr3HaKy HPOTEKAHUS
XUMHUYECKUX PEeaKIUu.

Bbluucnenums

— 0THOCI/IT€J’ILHOI71 MOJ'IeKyJ'ISIpHOﬁ MacCChI BEUICCTB,

— MacCOBOIi I0JIM XUMHUYECKOTO dJIeMeHTa 1o Gopmyie
COCIMHEHUS

BricTpanBath pa3BépHyTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIIMIO U3 yIeOHHKa U
CIIPaBOYHBIX MaTEPHANIOB, TPAMOTHO HCIIOIb30BAaTh U3YyUEHHBIH MOHATUHHBIN anmapaT Kypca XUMUH

Tema 3. KosinuecTBeHHBbIE
OTHOWIEeHUs B xXumMuu (34)

KommuecrBo BemecrBa. Monb. MossipHast macca.  3akoH
Asoranpo. MossipHblii 006EM Ta30B. Pacuersl M0 XUMHYECKON
dopmyne. PacyeTsl MaccoBOM JOJM XHMHYECKOTO 3JIEMEHTa B
COEMHEHNH, KOJTMUECTBA BEILIECTBA, MOJISIPHOM Macchl. Pacuérsr
10 XUMHUYECCKUM ypaBHeHth.

JemoHcTpanuys:

- 00pas31pl BEIIECTB KOJIMYECTBOM OJTUH MOJIb

Boraucnenus:

-pacuer 1o GopMyie 1 10 XMMHUYECKOMY YPaBHEHHIO

PackpbIBaTh CMBICI H3y4aeMBbIX OHATHHA U IPUMEHATD 9TH NOHATHSA, a TAKXKE U3y4CHHBIE 3aKOHBI U
TEOPUH [UIsl PELIEHUs pacu€THBIX 3a/1a4 C TIOMOILBIO [TEarora.

BbruncnsaTe MOMSIpHYIO MacCy BEIIECTB; KOJIMUECTBO BEIIECTBA, 00BEM ra3a, Maccy BELIECTBA C
ornopoi Ha obpaser, Ha HOpMYIIb;

[IpoBOAUTE pacy&Thl [0 ypaBHEHHSIM XUMHUYECKHX PEAKIMi C OIOpoii Ha 00pasel, aITOPUTM yIeOHBIX
JIEHCTBUI: KOIMIecTBa, 00BbEMa, MaCcChl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
peareHToB WK IPOAYKTOB PEAKLIMHU.

BeicTpanBath pa3BEpPHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha MHGOPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHAJIOB, TPAMOTHO UCIIOJIb30BATh U3yYCHHBIM OHATUHHBIN anmapaT Kypca XUMUM C
MOMOILBIO IIEarora.

Paspea 3. llepnoaguyeckuii 3axon u [lepuoanyeckas cucrema xumuueckux 3j1ementoB JI. . Menaesneesa.
Ctpoenne aToMOB. XUMHYeCKasl CBsA3b. OKMCIMTEILHO-BOCCTAHOBHTEILHBIE peakuuu (15 1)

Tema 4. CTpoenue aToma.
Ilepuoanyeckuii 3aKoH U
Ilepuonnyeckas cucrema
XMMHYeCKHX 3JIeMeHTOB
. . Menneneesa. (7 1)

HCpBI)Ie TIOIBITKH KJ'[aCCI/I(bI/IKaL[I/II/I XUMHYCCKHUX

aneMeHTOoB. [loHsATHE O rpynmax CXOJAHBbIX 3JIEMECHTOB
(HIeJ'IO'-IHBIe U ICJIOYHO3EMECIIBHBIC METAJJIBI, TaJIOr'CHBI,

WHEPTHBIC  Ta3bl).  *DJIEMEHTBI, KOTOpble  00pasyroT
amdoTepHbIe OKCHABI U THAPOKCHIBL. *
Ilepmonuueckuit  3akoH.  Ilepuomuueckas — cucrema

J. I. Menneneena.

thopmsl
[lepuonnyeckoil  cUCTEMBI XUMHYECKHX dneMeHToB [l.

XUMHYCCKUX OJICMCHTOB

Koporkonepnognas ¥ *miMHHONEpUORHAS™

U. Menneneesa. Ilepuoast u rpymmbl. Pu3nuecKuidl CMBICT

PackpbIBaTh CMBICIT HEPHOAMIECKOTO 3aKOHA MO/ PYKOBOACTBOM TI€AArora.

ITonnMmarts cymecTBoBaHHE EPHOIIMIECKON 3aBUCHMOCTH CBOHCTB XUMUUECKHX 3JIEMEHTOB
(M3MeHeHue pagnycoB aTOMOB U 3EKTPOOTPULIATENbHOCTH) M UX COEIMHEHHUH OT MONOXKEHHS B
TIEPHOJMIECKON CHCTEME M CTPOEHHS aTOMa C UCIIOIb30BAaHUEM CXEM U TaOui.

VYcraHaBIMBaTh CBSI3b MEXY ITOJIOKEHUEM 3JIEMEHTA B IIEPHOIUYECKON CHCTEME M CTPOCHHEM €ro
aToMa (CocTaB U 3aps sAApa, o0Iee YUCIIO NEKTPOHOB U PACTIPEAETIEHHE UX TI0 AEKTPOHHBIM
CII0SIM) TT0 00pas3imy.

IIporuo3upoBaTh XapakTep H3MEHEHHsI CBOMCTB 3JIEMEHTOB M MX COSIMHEHHUH MO rpyIiaM 1
nepuoaaM Ilepronuueckoit cuCTEMBI ¢ TOMOIIBIO MIEIarora.

XapakTepu30BaTh XMMHYECKHUE JIEMEHTHI IIEPBBIX TPEX MEPUOI0B, KaJHsl, KaJIbIHS 110 UX
nonoxxenuro B Ileproanueckoii cucreme /. . Menneneesa.

CrnenoBath nmpaBuiaM 0e300acHON paboTHI B Ta0OPAaTOPUH MIPH UCIIOIH30BAHUH XUMHYECKOH TOCYABI
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MOPSIIKOBOTO HOMEPa, HOMEPOB MEePUO/ia U TPYIIIEI JIEMEHTA.
Crpoernne aromoB. CocraB aToMHBEIX simep. *M3ortomsr™
OnektpoHbl. CTpoeHHWE SJICKTPOHHBIX 00OJOYEK aTOMOB
nepBbIX 20 XUMUYECKHUX eMeHTOB [lepuoauueckoil cucreMsl
JI. 1. MenneneeBa. XapakTepuCcTUKa XUMHUECKOTO AJIEMEHTA
no ero mnonoxenuto B Ilepuoaumueckoit cucreme /. U.
Menpeneena.
*3aKOHOMEPHOCTH U3MEHCHUS panuyca aTOMOB
XUMHYECKUX DJIEMEHTOB, METAIUTMYECKUX U HEMETAJUIMYECKUX
CBOICTB 110 Tpymnmnam u nepuogam. 3Hauenue [lepuoauueckoro
3akoHa W [lepuoanueckoil cucTEMBbl XMMUYECKHX AJIEMEHTOB
JUId pa3BUTHs Hayku M mnpaktuku. J[. 1. Mennenee —
YUEHBIHN U TpaXKIaHUH. *
JdeMoHcTpanuu
KopotkonepuonHas U JUIMHHOIEPHOTHAST (HOPMBI
[lepronnueckoi CUCTEMbl XMMHUYECKUX JIEMEHTOB
J1. 1. Menneneena.

O3HakoMiIeHHE ¢ 00pa3laMu METAJIJIOB U HEMETaJLIOB.

JlabopaTopHble M MPaKTHYECKUE PadOThI
JlaGopaTopHBIii OMBIT:

B3aumogeiictBrue rugpokcua MHKA C pacTBOPaMH KUCIIOT

1 000pyI0BaHHUS [TOJ] KOHTPOJIEM Tearora.

BricTpanBath pa3BEépHYTHIC TINCHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIHIO U3 yIeOHHUKA U
CIPaBOYHBIX MaTepHUaIOB, IPAMOTHO UCIIOJIb30BATh U3yUYECHHBII OHATHIHBIN annapar Kypca XUMUH
ToCIe CTPYKTYPHPOBAHUS MaTepHaia C HCIONIb30BaHUEM KIIHIIIE.

Vcrionp30BaTh IpH BEITIONHEHUH YI€OHBIX 3aJaHUH TEKCTHl yIeOHUKa IOCIIE CTPYKTYPHPOBAHUS
Mmarepuana, cupaBodHbie Matepuains! (Ilepuoguueckyio cucteMy XUMHUecKux 3iaemeHTos . 1.
Memnneneea, TaOJIHUILy paCTBOPUMOCTH KHCIIOT, OCHOBAHHH M COJICH B BOJIE, SIMEKTPOXUMHYICCKUH
P HaNpsDKEHUH MEeTaJlIoB).

Vcnonp30Bath IpH BEIMOTHEHUH Y4eOHBIX 3aaHUH U B IIPOIIECCE UCCIEA0BATEIbCKOM
JIeATeIbHOCTH HaY4HO-IIOMYIAPHYIO IUTEPATypy XUMUYECKOTO COACP KaHUs, CIIPABOYHbBIE
MaTepualisl, pecypcsl IHTepHeTa 1oJ pyKOBOACTBOM Iearora

U IIeI09ei
Tema S. CTpoenue BelecTs. Xumndeckas  cBa3b.  KoBameHTHas  (MOMApHAS — © PackppiBaTh CMBICI H3y4aeMBbIX MOHATHIH MTOJT PYKOBOJCTBOM I€1arora.
Xumnueckasi CBA3b. HemoMspHas) CBA3b.  *DIEKTPOOTPULATENHHOCT:  ATOMOB OrnpenensiTe BUI XUMUYECKON CBSI3U B COCIMHEHUH C UCIIOIB30BAaHUEM CXEM.
OKHCIUTEIbHO- * > OmnpenensaTs CTeNeHb OKHCICHUSI XUMUYECKOTO 3JIEMEHTa TI0 (popMyJie ero COeANHEHHUS C
XUMHYECKHUX 3JIEMEHTOB. Honnas CBSI3b. Tunst

BOCCTAHOBHUTEJIbHBbIC PEaKIIUHA
(89)

KPUCTAUIMYECKUX PEIIETOK.™

Crenenb okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIC
[Ipoueccsl
OKHCIUTENN U BOCCTAHOBHUTEIH.

peakuuun. OKHCJICHUA u BOCCTaHOBJICHHUA.

JlemoHcTpanun
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakuuun: ropeHue,
PCaKIU Pa3jIoKEHUA, COCTUHCHUA

HCITOJIb30BaHUEM JITOPUTMA.

OnpenensaTs JIeMEHT (BEIEeCTBO) — OKUCIHUTENb U 3JIEMEHT (BEIIEeCTBO) — BOCCTAHOBUTEb.

OOBSICHATH CYIIHOCTH [IPOLECCOB OKUCIICHHS H BOCCTAHOBIICHHSI.

CocCTaBJIATh IEKTPOHHBIN OallaHC ¢ YUETOM YHCIIa OTJAHHBIX U MIPHHATHIX JICKTPOHOB.

CocTaBisiTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHOI PEAKLUH 0 aIrOPUTMY pa3dopa
OKHCITUTEITbHO-BOCCTAHOBUTEIEHOU PEaKIIHH.

Hcnonb30Bath MpH BHIMOIHCHUHN YUeOHBIX 3aaHUM TEKCThI ydeOHUKA MOCIIE CTPYKTYPUPOBAHHUS

MaTepHaia, CIpaBOYHbIC MAaTepHaIIBI (IEPHOJUIECKYIO CUCTEMY XUMHIECKHX deMeHToB J1. 1.
Menneneea, TabIHIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHUH M COJIECH B BOJIE, SIEKTPOXUMHUYCCKUI PAT
HalpsDKEHUH METaJlIoB)

Paznes 2. BaskHeiilue npescTaBuTe M HeOPraHU4ecKHX BeuecTs (35 9)
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Tema 6. Kuciopoa. Boxopoa.
(149)

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon —
3JIEMEHT | mpocToe BemecTBo. O30H. HaxoxaeHue kucioponaa
B Tpupoje, (puznvecKkue M XHMHUYECKHE CBOWMCTBa. Peakiu
TOPEHMs TIPOCTBIX U CIOXKHBIX BemlecTB. *TemnoBoi addekt
XUMHYECKON peakiuu.* DK30- U SHIOTCPMUUCCKUE PCAKIIHH,
*TepMOXUMHUUYECKHe ypaBHeHMs.* [loHsaTHe 00 oOKcuaax.
KHCIOpoJa B
MPUMEHECHHE KHCIIOPOa.

Croco0sl  HONy4YeHHS nabopaTopuu U
KPYTrOBOPOT
KHcnopona B mpupoze. TOmmBo: yronb U MeTaH. 3arpsisHeHHe
BO3JyXa, YCHICHHE IapHUKOBOro d3ddekra, paspylieHue

O30HOBOTI'0 CJI04.

TIPOMBIIIICHHOCTH.

Bomopon — aieMeHT u mpocTtoe BemniecTBo. Haxoxaenue
BOJIOPOZIa B MpHpoje, HU3NUECKHEe U XMMHYECKHE CBOMCTBA
(Ha TpuUMepe B3aMMOJCUCTBHS C HEMETAUNIAMH M OKCHIAAMH
METaJJIOB), MPUMEHEHUE, *crocoObl nmonydenus.* [loHsTue o
Kkuciaorax KucioTel u cou.

JlemoncTpanun

Bzaumoneiicteue Gocdopa, cepsl 1 xene3a ¢ KHCIOPOIOM
(BO3MOYKHO HCIIOJIB30BAHKE BHIICOOIIBITOB).

OrnpenerneHne cofepxKaHus KUCIOPOAa B BO3AYXE.
OTBITHI, JEMOHCTPUPYIOIIHE YCIOBUS BOSHUKHOBEHHS U
HPEKPAIICHHS TOPCHHS.

JlabopaTopHble M MPaKTHYECKUE PadOThI

JlaGopaTopHBIit OIBIT:

O3HakoMIIeHHe ¢ 00pa3aMi OKCHJIOB.

[MpakTryeckas pabora:

Ne 4. TlonydeHne KUCIOPOAa, U3Y4EHHE €TO CBOHCTB.
[paktudeckas padora Ne5. [Tomydenne Bogopona v n3y4eHne
€ro CBOWCTB.

Brruuciienus
— MOJIeKyH}IpHOﬁ MacCChbl KUCJIOpOJa U 030Ha Ha OCHOBaAHUU
aTOMHOﬁ MaACChbl XUMHUYCCKOT'O DJICMCHTA

PackpbIBaTh CMBICT H3y4aeMbIX OHATHH U IPUMEHATH 3TH MOHATHUS IIPH OMHCAHUH CBOMCTB BEIECTB
1 MX TIPEBPAIIEHUH C HCIIOIH30BaHUEM OIIOPHBIX CJIOB U KIIHIIIE.

XapakTepu30BaTh (OIUCHIBATh)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO37yXa, (QU3UIECKIE U XU-MHUIECKHE CBOMCTBA KHCIOPOAA, CIIOCOOBI €ro HOIyIeHHS,
MIPUMEHEHHE U 3HaUCHHUE B IIPUPOJIC U )KU3HH YEIIOBEKA.

CpaBHMBATb PEAKIM TOPEHUS U MEATIEHHOTO OKHCIIEHHS C TIPEIBAPHTENBHBIM 00CYKAEHHEM
TapaMeTpoB CPaBHEHHSI.

Cobupath npuOOpPHI AJIs HOTY4IEHHs KUCIOpoa (BHITECHEHNEM BOBI 1 BO3yXa).

Pacrio3HaBaTh OMBITHBIM ITyTEM KHCJIOPOJ IO KOHTPOJIEM IIe1arora.

Hcrionp30BaTh XUMHYECKYIO0 CHMBOJIHKY JISL COCTABJICHHS (POPMYJI BEIECTB, MOJICKYIISIPHBIX
YPaBHEHHH XMMHUUECKUX PEaKIUi C ydacTHEeM KUCIOpOa.

OOBACHATH CYIIHOCTB SKOJOTHUECKUX MPOOIIEM, CBA3aHHBIX C 3aTrPSI3HEHUEM BO3AYyXa.

CrienoBath npasuiiaM 0e30macHoit paboThI B 7a00paTOPHU IIPU MCTIOIB30BAHIN XUMHUYECKON MOCYIbI U
000pyI0BaHMs MO KOHTPOJIEM TI€Iarora, a TakKe MpaBruiIaM oOpaleHys! ¢ TOPIOYHMH BEIECTBAMU
B OBITY.

IInaHupoBaTh M OCYIIECTBIIATh HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI, TPOBOIUTH HAOMIOACHNS,
JeTaTh BBIBOBI IO PE3yIIbTaTaM KCIIEPU-MEHTA IO/l PyKOBOJCTBOM IT€Iarora.

YdacTBOBaTh B COBMECTHOH paboTe B IpyIIIIe.
HMcnonb30BaThk IpH BHINOIHEHUH y4eOHBIX 3aaHUH U B IIPOLECCe UCCIEI0BATENbCKOM
JIeATeIbHOCTH HaY4HO-IIOMYJIAPHYIO IUTEPATypy XUMUYECKOTO COACPIKaHUs, CIIPABOYHBIC
Matepuasl, pecypcsl MIHTepHeTa o pyKoBOJICTBOM I€Aarora.

BeicTpanBaTh pa3BEpHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOif Ha HH(OPMAIHIO U3 yIeOHNKA 1
CIIPaBOYHBIX MaTe-
pH1ajoB ¢ ONOPOH Ha IIaH, TPAaMOTHO MCIIOIb30BaTh U3YUEHHBIN TOHATHHHBIN annapaT Kypca XuMUU

Tema 7. Bona. PacTtBopsbl.
IHonsiTHe 00 0ocHOBaHMAX

(54)

Bona. Ee cocraB. Crpoenne. Monekynbl. *®usnueckue
cBoifctBa Bozmbl. Boma kak pactBopurenb.*  PacTBOpEL
*TloHsiTHE O pPacTBOPUMOCTH BellecTB B Boze. lloHsATHe O
HACBIIIICHHBIX U HCHACBIIICHHBIX paCTBOan.* Maccoas J0JIA

BEIIECTBA B pacTBOpe. Pacuer MaccoBOW [0JM BEIIECTBA B

PackpsIBaTh CMBICIT H3y9aeMbIX TIOHATHH U IPAMEHSATH 3TH MOHATHS IIPH OMICAHUH CBOMCTB BEIIECTB
U UX [IPEBpALEHUH ¢ TOMOILIbIO NTelarora.

XapakTepu30BaTh (PU3NIECKHE U XUMUYECKUE CBOMCTBA BOABL, €€ POJIb KaK paCTBOPHUTENA B
MIPUPOAHBIX MPOLECCAX C OOPOU HA IIJIAH U CXEMY.

CocTaBIATh ypaBHEHHs XMMHUECKUX PEAKIUi C yJacTHEM BOJBI C OIIOPOH Ha CXeMy.

OOBACHATH CYITHOCTB SKOJOTHUYECKHUX MPOOIIEM, CBAI3aHHBIX C 3arpsA3HEHUEM IIPUPOIHBIX BOJ,
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pactBope (IpoIIeHTHAs KOHLIEHTPALU).
*XuMHueckue CBOWCTBa BOABI (pa3joKeHHE, PEaKIUH C
HaTpHeM, OKCHIOM Kaiblws, okcumoM cepellV Iorstne 06

OCHOBaHHMAX. Pomb pacTBOpOB B MpUPOJAE U B IKHU3HH

yeroBeKka.  KpyroBopoT Boxmel B mpHpone.* 3arpsi3HEHHe

IpUPOAHBIX BoA. OXpaHa U OYHCTKA IPUPOAHBIX BOJ.

JlemoHcTpanun

OJeKTPONu3 BOJIbI; CHHTE3 BOJBI; B3aUMO/IEHCTBHE BOJBI C
Mmeramamu (Na, Ca) (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMATEPHUAIIOB).

PacTBOpeHue BelecTB ¢ pa3aMuHON paCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIOT U LIEN0YEH ¢ IOMOLIBIO
HMH/IUKaTOPOB.

JlaGopaTopHble U IPaKTHYEeCKHE Pa0OThI

Ipaxmuyeckas paboma:

Ne 6. IIpuroroBiieHHE paCTBOPOB € OIpeNeIEHHON MacCOBOI
JloJ1eil pacCTBOPEHHOTO BELLECTBA.

Croco6bI OYMCTKHU BOAIBI OT IPUMECEii, MEpBI [0 OXpaHe BOJ OT 3arpsi3HEHHS [OCIIe
NPEABAPUTEIIBLHOI'O CTPYKTYPUPOBAHUA MaTEpUalia.

[I1aHMPOBATh M OCYILECTBIATH Ha IPAKTHKE XUMHUYECKUE IKCIIEPHUMEHTHI, IPOBOANTE HAOIIOICHHS,
JIeNaTh BbI-
BOJIBI 10 PE3yJIbTaTaM IKCIEPHMEHTA MO/l KOHTPOJIEM MEAArora, ¢ HCHOIb30BAHUEM KITHIIIE.

CrienoBaTh npaBuiiaM 0e30MacHoi paGoThI B 1Ta00OpaTOPUH TIPU UCHIOIB30BAHHH XUMHYECKO# TTOCY /b
¥ 000pYyIOBaHMUsI IO KOHTPOJIEM MeIarora.

IIpoBOAKUTH BBIYUCIICHHS C IPIMEHEHHEM MOHATHS «MaccoBasi OIS BEIIECTBA B PACTBOPE» C OMOPOi
Ha (HOPMYIIBL

Vcnons30Bath NPH BEITOIHCHHH y4eOHBIX 3aaHMM U B MPOLIECCE HCCICA0BATEIbCKON JSATEIBHOCTH
HayYIHO-TIOMYISIPHYIO JINTEPATYPY XUMHIECKOTO COEPIKAHNUSI, CIIPABOYHbIEC MaTEPHAIIBI, PECYPChI
VHTepHera Mo pyKOBOJICTBOM II€arora.

BsicTpanBath pa3BEPHYTHIE MICHMEHHBIEC U YCTHBIE OTBETHI C OMOPOii Ha MH()OPMAIIHIO U3 yIeOHUKa
U CIIPAaBOYHBIX MaTEPHAIIOB, PAMOTHO HCIIOJIb30BaTh U3y4YCHHBIH MOHATHHHBII ammapaT Kypca
XHMHH [OCIIe PSIBAPUTENBHOTO CTPYKTYPUPOBAHHUS MaTepHana.

Tema 8. DiexTpoMTHYECKAS
aucconmnanus. XuMHIecKHe
peakuHu B pacTBopax

(S

Teopus 3NEKTPOIUTHY €CKOU JIMCCOLUALUH.
DIEKTPONUTHYECKAs JIACCOITHALTHS. DIEeKTPOIUTHI u
HE3JIEKTPOIUTHIL. Karnonsr, AHHOHBI. *MexaHu3M

JICCOIMANNY BEIIECTB C PAa3HYHBIMH BHAAMH XMMHYECKOM
cBs3u. [loHsATHE OCcTeneHu nuccounayu.* CuiibHbIE U caa0bie
3NMEKTPOITHTHI.

Peaku moHHOTO OOMeEHa. Y CIIOBHS NMPOTEKAHHUS PEeaKInil
HMOHHOTO 0OMeHa 70 KoHIa. ITomHbIe n COKpaIéHHbIe HOHHBIE
YpaBHEHUS XvuMHuYeckue  CBOMCTBa

peaxuuii. KHCIIOT,

OCHOBAaHM W COJed B CBeTe TpEACTaBIeHUH 00

ANIEKTPOIUTHIECKON Iucconnanuy. KadecTBeHHBIE peaKIuu
Ha KaTHOHBI W aHHWOHBI: MOHBI XJIOPUA-, OpOMHI-, MOIWI-,

cynpdar-, kapOoHaT-, cmiaMKar-, Qocdar-  aHHUOHEI
THIPOKCHUA-MOHBI, KATHOHBI aMMOHMS, MarHus, KaJbIus,
amoMuHms, xkenesa (2+) wm  (3+), memm (2+), UMHKAa,

HPHUCYTCTBYIOIIHME B BOJHBIX PaCTBOPAX.
JlemoHcTpanun

DneKkTpuyecKas MPOBOANMOCTh PACTBOPOB BEILECTB;
JIBIDKEHHE HOHOB B JIEKTPHYECKOM IIOJTE.

PackprIBaTh CMBICI H3y9aeMBIX TIOHATHH, a TAKKe CMBICI TEOPHH IEKTPOINTUIECKON TUCCOIHAIINN
C OTMOpOM Ha CXEMBI.

OOBSACHATH IPHYMHBI YJIEKTPOIPOBO/I-

HOCTH BOJHBIX PAaCTBOPOB C IIOMOIIBIO TI€arora.
CocTaBisaTh ypaBHEHHS JMCCOLMAIINY KHCIIOT, LIEI0Yeil U COJeH, MOIHBIE  COKPAIEHHbIE HOHHBIC
YpaBHEHUSI XUMHYIECKUX PEaKINi HOHHOro OOMeHa.

[TnaHupoBaTh M OCYIIECTBISATh HAa IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, IPOBOANTH HAOIIOICHHS,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM 3KCIEPUMEHTA MOCIIe PEABAPUTENBHON PaboThI.

CreroBaTh IpaBmiaM 0e30IacHoil paboTHl B 1a00paTOPHH IIPH HCIIOIH30BAHUN XUMHYECKOI MOCY/IBI
¥ 000pYOBaHUS 1101 KOHTPOJIEM I1€/1arora.

ITpOM3BOAUTD BEIYHUCICHHUS [0 XUMUYECKUM YPaBHCHHSM.

BricTpanBath pa3BépHyTHIE IMCHMEHHBIE U YCTHBIE OTBETHI C OIMIOPOi Ha HH(OPMAIIMIO U3 yIeOHHUKa U
CIIPAaBOYHBIX MaTEPHAIIOB, IPAMOTHO HCIIOJIb30BaTh U3y4YCHHBIH MTOHATHHHBIN anmapaT Kypca XUMHA
TI0CIIe TIPEIBAPUTEIILHOIO CTPYKTYPUPOBaHHS MaTepraa.

Vicniosib30BaTh NPH BHIIOJHEHUH YYEOHBIX 3a1aHUI U B IIPOLecce UCCIIS0BATENbCKON NeATEeIbHOCTH
HAaYYHO-TIONYJISIPHYIO JIUTEPATypy XUMHYECKOTO COACPIKAHUS, CIIPAaBOYHbBIE MaTEPHAIIbI, PECYPChI
MuTepHeTa mocie KOHCYIbTAINH € eJaroroM
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OMBITH, WITIOCTPUPYIOIIUE IPU3HAKHI MPOTEKAHUS PEAKIHA
HOHHOTO OOMEHa.

JlaGopaTopHble U IPaKTHYECKHE

padoThI

JlaGopaTopHBIii OMBIT:

Peaknum HOHHOTO OOMEHA B PACTBOPAX AIICKTPOJIHUTOB:
cynbdara menu(Il) u ménoun, kapOoHaTa HATPHUS U CONTHOM
KHCIIOTBI, pEaKIHs HEUTpaNInu3alii MEX Iy TUAPOKCHIOM
KaJIUsl ¥ COJISTHOW KUCIIOTOM.

Boruucienus

— T10 ypaBHEHUSIM XUMHUYECKUX PEaKIIUi

Tema 9. OcHOBHBIE KJIACCHI
HEOPraHHYeCKUX
coeTMHEeHN I

(11 9)

Knaccudukamus HeopraHH4ecKuX COeTUHCHUI.

OKCHIIBI: COCTaB, Kiaccuukanus (*OCHOBHBIEC, KHCIIOTHBIC,
amQoTepHbIe, Hecoaeo0pa3yrolue Ha IpUMepe OKCHIa
yriepona Il v okeuga asora I1*), Homenknarypa *[lonyuerune™
Y XUMHYECKHE CBOMCTBA OKCHJIOB (B3aHMOJICHCTBHE C BOJIOM,
KHCJIOTaMH, HIeJI0OYaMH).

OCHOBaHUS: COCTaB, KiIaccupuKanus (IIeI09u 1
HEpacTBOPUMEIC OCHOBaHMSI), HOMEHKIIATypa, pusnveckue u
XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C OKCHIAMH
HEMETAIUIOB, KUCIIOTAMH, COJIIMH), *CIIOCOOBI MOTYIeHUS. ™
Kucnotsl: cocras, kiaccupukaiys, HOMCHKIATYpa,
(usndecKre 1 XMMUYECKUE CBOWCTBA (B3aUMOCHCTBHE C
MeTaJIaMi, OCHOBHBIMU OKCHJ/IaMH, OCHOBAaHHSIMH, COJSIMH Ha
IpuUMepe COIIHON M CepHOMN KHCIOT), *CroCO0bI MoMy4eHus. ™
Psin akTHBHOCTH METaJIOB.

Comu (cpemHue): HOMEHKIIATYPa, CIIOCOOBI MOTYYICHHS,
B3aMMOJICHCTBHE COJIeH ¢ METaJUIaMH, KHCIIOTaMH, IIeJI0YaMKi
U COJISIMH.

I'eHernveckast CBA3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX
coenuHeHui. ['enerndeckue psnel. [lorsarue 06 *amdoTepHbIX
THIPOKCHAAX (Ha MpUMepe [IMHKA U aTFOMUHUS): XUMHYECKHE
CBOICTBA B3aUMOJIEHCTBUE C KUCIOTAMHU U ILIE€JI0YaMH,
Ppa3JIoKeHUE MpH HarpeBaHUU. >

JlemoHcTpanun

OO0pas3ipl HEOPTAHUYECKUX BELIECTB PA3INYHBIX KJIACCOB.
BzaumMoeticTBie pacTBOpa CepHOM KUCIOTHI C OKCHIOM
menu(Il).

Peakuus nelrpanuzanuu.

BeITecHeHE OHOTO MeTalIa JPYIUM U3 PacTBOpPa CONH.

JlaGopaTopHble H IPaKTHYeCKHE PAdOThI
JlaGopaTopHBI€ OMBITHI:
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Omnpenenenne OCHOBHBIX KJIACCOB HEOPTaHUIECKUX COSANHEHHH 110 mabIIoHy.

CocraBiieHHE CX€M CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COEIMHEHUN Ha OCHOBE
OIpeIENEeHUsL.

Cocrasienre GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIAMHEHMI U HAa3bIBAaHUE UX I10
MEXTyHapOIHOH U TPUBHAIBHOM HOMEHKIIATYPE C UCIOIb30BAHHEM OIPEIeNIeHUs U TaOIUIIbI
PacTBOPHUMOCTH.

KnaccugunupoBanue n3ydaeMbIX BEIECTB [0 COCTaBY U C80lCcmMEaM C OIIOPON Ha ONpEeAeIeHN,

CXEMBI B TAOJHILy PAaCTBOPUMOCTH.

CocraBiieHne TaOJINIBI TEHETHIECKHX PSIJIOB U CXeMBI «[ eHeTnueckasi B3auMOCBSI3b OCHOBHBIX
KJIACCOB HEOPIaHMUECKUX COSTUHEHHIH» 0] pyKOBOACTBOM IIeflarora.

IIporro3upoBaHme CBOHCTB BEMIECTB HA OCHOBE OOIINX XUMUIECKUX CBOMCTB H3YUEHHBIX KJIACCOB,
TPy BELIECTB, K KOTOPbIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTuueckasi B3auMOCBsI3b

OCHOBHBIX KJJaCCOB HEOPTAaHUUECKUX COETHHEHUI» MOJ pyKOBOACTBOM IEarora.

CocraBiieHre MOJEKYIIPHBIX YPAaBHEHUH peaKIUii, HILTIOCTPUPYIOIINX XHMHIECKIE CBOHCTBA
U3YUYCHHBIX KIIACCOB U CHOCOObL NOMYYeHUs BEIIECTB H3YUCHHBIX KIIACCOB, IPYII, a TAKXKE
TIOATBEP>KAAIOIINX TEHETHIECKYIO B3aHMOCBSI3b MEX/Iy HAMH, C OTIOpOii Ha BepOaIbHYIO CXeMY B
KauecTBE 3pUTENBHOMN OIOPHL.

CocraBieHre MOJIEKYISIPHBIX YPaBHEHHH PEaKIii 0 CXeMaM C IPeiBapUTENbHBIM 00CYKIEHHEM
BBIOOpA pearupyIoMuX BEIIECTB.

Brruncnenue no ypaBHeHUSIM XUMHUECKUX PeaKLUil Koin4ecTBa, 00bEMa, Macchl BELIECTBA 10
KOJIMYECTBY, 00BEMY, Macce peareHToB MK IMPOAYKTOB PEAKIUH TI0 alTOpUTMY.

[TnanupoBanue U OCYIIECTBICHUE HA IIPAKTUKE XUMUIECKOTO KCIEPUMEHTA 1 HAOIIOIEHUS MO
PYKOBOACTBOM Y4HTEJS.

DopmynupoBaHIE BRIBOAOB MO PE3yJIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BAaHNEM ONOPHBIX CIIOB.
dopmynupoBaHHe ¢ HOMOLIBIO IeJ[arora 1 BHIIOJIHEHHE paByiI Oe30macHoit paboThl B 1abopaTopun
TIPU UCTIONB30BAHIN XUMHYECKOH TTOCY Il U 000PYAOBaHHSI.

Hcnionp30BaHme Y BHIMOJIHEHUN YISOHBIX 3aJaHHi U B IPOIECCe HCCIIS0BAaTENbCKOM eI TeNbHOCTH

Hay4YHO-TIONYJISIPHOM TUTEpaTyphl XUMHUYECKOTO COJEPKaHUsI, CIPAaBOYHBIE MaTEPHAIbl, PECYPCHI
HurepHera, ocymiecTBIeHHE BEIOOPA IO pyKOBOJICTBOM HAaCTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MUCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha MH(OPMAIHIO U3
y4eOHUKA U CIPaBOYHBIX MaTEPUAJIOB, TPAMOTHOE UCIIOJIb30BAHUE U3yUEHHOTO MOHITUITHOTO
ammapara Kypca XMMHUH C MCIIOIb30BaHHIEM IUIaHA, OIIOPHEIX CIIOB, alTOpUTMAa.




B3aumogpelicTBue KHCIOT ¢ METaJIaMU.

[Nosry4yeHne HepacTBOPUMBIX OCHOBaHHUH.

B3aumopelicTBue HepacTBOPUMBIX OCHOBAHUHN € KHUCIIOTaMHU.
Pasnoxenne runpokcuaa menu(Il) mpu HarpeBaHU.
IMpakTryeckas pabora:

Ne 7. Pemrenue skcrieprMEHTANIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHUM».

Bbluucnenusn
— I10 YpaBHEHUSIM XUMHUUECKUX PEaKLni

Pazgen 3. BeecTBo M XMMUYeCKHe peakuu, 44

Tema 10. Xumuueckue
peakuuu. OCHOBHbIE
3aKOHOMEPHOCTH XUMHUYECKHX
peakuuii (44)

*TlonsTHE O CKOpOCTH XUMUYIECKOM peaknuu. qDaKTOpLI,
BJIMAIOIINE HAa CKOPOCTH XAMHAYECKON peaKIuu. Tlonste o

TOMOI'CHHBIX W TICTCPOIrCHHBIX pEaKIUAX. ITonsite 00

O6paTI/IMI)IX u HeO6paTI/IMBIX XUMHUYCCKUX  pCaAKIUAX.
ITonsiTue o XUMHYCCKOM PaBHOBECHUH. CwmenieHne
XUMHUYCECKOI'0  PaBHOBCCHA. CDaKTOpI:I, BJIMAIOOIUE  Ha

CKOpOCTh XUMUYIECKON p€akiu U MOJIOKECHUEC XUMHUIECCKOT'0O
PpaBHOBECHUA. KJ'IaCCI/I(bI/IKaL[I/IH XUMHYCCKHUX peaKHI/Iﬁ o
Ppa3HbIM OCHOBaHUAM.*

PackpbIBaTh CMBICH H3y4aeMbIX TOHATHI U IPUMEHATH 3TH NOHATHS MPH ONMHMCAHUH CBOMCTB BEIIECTB U

HX MpEBpaLIeHUH.

KrnaccuguuupoBaTe XMMHYECKUE PEAKIIUH 10 Pa3IMYHBIM ITPU3HAKAM.

Y cTaHaBIMBATh 3aBHCHMOCTb CKOPOCTH XUMUYECKOH PEaKIUH OT Pa3IMIHbIX (JaKTOPOB MO

PYKOBOJCTBOM y4YHTEII.

[ IporHO3MpOBaTH BO3MOXKHOCTH MIPOTEKAHUS XUMUYECKHUX MPEBPaLIeHHI B PA3INUHBIX YCIOBHAX HOCIE

TIpeaBapUTENEHON pabOTHL.

DIpenensTh OKUCIUTEIb U BoccTaHoBUTENb B OBP.

COCTaBJIATH 3NEKTPOHHBIN OalaHC PEeaKIUH.

[ IpOM3BOANTE BHIYUCIEHHS 110 XUMUIECKIM YPaBHEHHSIM IO alTOPUTMY.

BBICTpanBaTh pa3BEPHYTHIC MMCbMEHHBIE U YCTHBIC OTBETHI C OMOPOil Ha MH(GOPMAIIKIO U3 yueOHHUKa 1
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIIOIb30BATh N3yUCHHbIA MOHATHIHHBIN anmmapaT Kypca XHMUH
TIOCIIe TIPEeIBApUTEIILHOTO CTPYKTYPHPOBAaHHS MaTepHaa.

Hcnonp30BaTh IIPpU BHIIOJIHEHUN YUE€OHBIX 3aJaHUI U B IIPOLIECCE HCCIIEA0BATENbCKON AeATEIbHOCTH
HayYHO-TIOIYJISIPHYIO JTUTEPATyPy XUMHIECKOTO COAEPIKAHHS, CIIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
HuTepHeTa nocie KOHCYNbTAlUU C IIeJaroroM.

PacKpbIBaTh CMBICI H3Y4aeMbIX MOHATHH, a TAKXKE CMBICI TEOPUH SIIEKTPOTUTHIECKON THCCOIMALINY C
OIIOPOi HA CXEMBI.

DOBACHATH MPUYUHBI 37EKTPOIPOBOJHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEArora.

CoCTaBIATh ypaBHEHHS TUCCOLHAINN KHCIIOT, IEI0Yei U COJIeH, MONHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUSI XUMHYECKHUX PEeaKINii HOHHOr0 0OMeHa.

[ ImaHupoBaTh U OCYIIECTBIATh HA MPAKTUKE XUMUUECKUE SKCIIEPUMEHTHI, TPOBOJAUTH HAOIOACHUS,
JieIaTh BBIBOBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA ITOCIIe IPEBapUTEIbHON paboTHI.

CrnenoBaTh NpaBHiIaM 0€30MacHOH paboThl B 1a00paTOPUU NPH UCIOIB30BAHUH XUMHYECKOH OCYIbI U
000pyIOBaHUS MO KOHTPOJIEM TIE€Iarora.

[ IpOM3BOANTE BHIYUCICHHS 110 XUMHIECKIM YPaBHEHHSIM.

BBICTPaNuBATh PA3BEPHYTHIEC MMCEMEHHBIE U YCTHBIE OTBETHI C ONIOPOl Ha MH(OPMALUIO U3 yueOHNKA U
CIIPaBOYHBIX MaTEPHAJIOB, TPAaMOTHO HCIIOJIb30BaTh H3YUCHHBIH IOHATHHHBIN aIrmapaT Kypca XUMUH
HocJie peBapUTEIbHOrO CTPYKTYPHPOBAHHS MaTepUaa.

Hcnionp30Bath Py BEIONTHEHUH yIeOHBIX 3aJaHUH U B TIPOIIECCE NCCIIE0BATENBCKON AETETbHOCTH
Hay4HO-TIOMYJIPHYIO JUTEPaTypy XMMUYECKOIO COAEPIKaHUs, CIIPaBOYHbIC MaTepHUaIbl, PECYPChI
HuTtepHeTa mocie KOHCYIbTAIMH C MeJarorom
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9 KUIIACC

(2 4 B HEnemt0, Bcero 68 4)

IIpumepHbIe TeMbl,
PacCKpbIBAIOIIHE JAHHbII
pa3ies NporpamMmel,

U KOJIH4eCTBO YacCoB,
O0TBOJAMMOE HA UX U3y4YeHHUE

OcHoBHoOE coaepikaHue

OcHOBHbIE BU/IbI IEATEILHOCTH
00yyarouuxcst

Pasgen 1. BemecTBo U xumuyeckue peakuuu (104)
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I[oBTOpenue u yriayoaeHue
3HAHUI1 OCHOBHBIX pa3eioB
Kypca 8 kiacca

(10 4)

Iepunoguueckuii 3axon. [lepuoandeckas cucTeMa XUMUYECKUX
anemenToB Jl. Y. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAJIUS, KaJdbLUsI U UX
COEMHEHUH B COOTBETCTBHU C MOJIOKEHUEM 3JIEMEHTOB B
MEPUOANYECKON CHCTEME U CTPOCHUEM HX aTOMOB.
Knaccnd)mcaunﬂ U HOMCHKJIaTypa HEOPraHN4€CKUX BCIIECTB
(MeXTyHapOJHAs U TPUBHANbHAS). XMMHIECKIE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJlaccaM
HEOPraHW4eCKUX COelMHEeHui. I'eneTnueckas cBsA3b
HEOPTaHWYECKHX BEIECTB.

CTpOCHI/le BCIICCTBA. BUJbI XAMHYECKON CBSI3U U THUIIBI
KPHUCTAININIECKHUX PEMETOK. *3aBHCHMOCTD CBOICTB BEIIECTB
OT UX CTpPOEHHS. ™

XUMHYECKUE PEaKLUH. KJIacCHDUKALIMS XUMUICSCKUX PEeaKIMil
10 Pa3IMYHBIM OCHOBAHUIM.

Teopus 37eKTPONIUTHUECKON JHccOoUaiuu

JdeMoHcTpauuu

1. Mopeny KpUCTaNINIECKUX PEMETOK HEOPTaHNIECKUX
BEIIECTB.

2. KopoTkonepromHast 1 JUTMHHOIIEPHOAHAS (HOPMBI
Iepnoaudeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB

J1. 1. Menneneena

IMpakTraeckas padora Ne§ «Peakuny HOHHOTO 0OOMEHay
[MpakTuueckas padora Ne 9 «KauecTBeHHBIC peaKIMK Ha HOHBI
B pactBope".

KontponsHas pabota Ne6 «DieKTpoauTHIecKast JUCCOUAIIHS)

XapakTepu3oBaTh XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX MEPUOJOB, KIS U KaIbLUA 110 UX
nonoxxenuto B [Tepuoauueckoii cucreme Jl. M. MenzaeneeBa ¢ ornopoii Ha aliropuTM.

Knaccudunuposats 1 Ha3pIBaTh HEOPTAHNIECKUE BEIECTBA H3YIEHHBIX KJIACCOB C OIIOPOH HA CXEMY,
TaOJNUILy PaCTBOPUMOCTH.

OmnuceiBaTh 00IIME XMMHYECKUE CBOMCTBA BEIIECTB Pa3IMUHbIX KIIACCOB, OATBEPKAaTh CBOHCTBA
NIpUMepaMy MOJIEKYJIIPHBIX YPaBHEHUH XMMUUECKUX PEaKIUil C OOpoil Ha CXeMy.

OnpenensaTs BUA XMMHUYECKON CBSI3U U TUI KPUCTALIMYECKOM PelIETKY BelecTBa C OIOPOil Ha cXeMy.

IIporuo3upoBaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUSI OCIIC TIPEIBAPUTEIBHOTO
pasbopa.

BricTpauBaTh pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM HA
nH(pOpMaIHIO U3 yIeOHHKA U CIIPABOYHBIX MaTE€PHAJIOB, TPAMOTHO MCIOIB30BaTh H3yIEHHBII
MOHATHHHBIN anmapar Kypca XUMHUH.

Hcnionb30BaTh py BEIMONTHEHNH yI€OHBIX 3aJaHUH U B TIPOIECCE NCCIIE0BATENCKON NETeTbHOCTH
Hay4YHO-IIONYJIIPHYIO JIUTEPATyPy XUMUYIECKOTO COJEP KaHUs, CIIPaBOUHbIE MaTEepHalbl, PECYPChI
HuTtepHeTa nox pykoBOACTBOM I€arora.

PackpsIBaTh CMBICIT TEOPHH NIEKTPOIUTHIECKOH Aucconuanuy. OOBSICHATh TPUINHEI

3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB;
CocTaBIIATh ypaBHEHHS JUCCOLUALUY KUCIOT U IIEJIOYEH, IIOJIHBIE U COKPALICHHBIC XUMUYECKUE
YPaBHEHUSI XUMHYIECKHUX PEaKINi HOHHOTO OOMEHa.

Pa3znen 3. Hemerasinl u ux coegnnenust (24 1)

Tema 3. O0mas
XapaKTePHCTHKA XMMHYECKUX
3nemenToB VIIA-rpynnsl.
I'ajorensl

(49)

O0mas xapakTepucTuka raroreHoB. OCOOEHHOCTH CTPOCHUS
aTOMOB J3THX 2JIEMEHTOB, XapaKTEPHBIE ISl HUX CTEIECHH
okucienus. CtpoeHue U pU3NIEcKrue CBOMCTBA MPOCTHIX
BEII[ECTB — IaJIOreHOB. XMMHUYECKHE CBOMCTBA Ha IIpIMepe
xJiopa (B3auMoJielicTBHE C METaIIaMH, HEMETaIIaMH -
BOJIOPOJIOM U KHCIIOPOJOM, *mienodamu’™). XimopoBOgOpo/I.
CorsiHast KUCIIOTa, XMMHYECKHEe CBOWCTBA, *TIoIydeHne™,
npuMeHeHne. KauecTBeHHbIE PEaKIMH Ha rajoreHH/I-HOHBI.
*JleficTBHE XJIOpa ¥ XJIOPOBOJOPO/a Ha OpPraHM3M YelloBeKa. ™
BaxcHeliue XJI0puapl ¥ UX HaXOXKICHUE B IPUPOJIC.

OOBSCHATH 00IIIHE 3aKOHOMEPHOCTH B U3MCHEHHH CBOMCTB HEMETAJUIOB M UX COCAMHEHMIT B Ipeenax
MaJIbIX ITEPHOJIOB U ITIaBHBIX MOATPYII [leproanuecKkoii CHCTeMbl XMMHYECKUX JIEMEHTOB C y4ETOM
CTPOCHHUS MX aTOMOB C HCIIOJIb30BAaHHEM CXEMBbI.

XapaxTepu30BaTh (prU3MUECKUE M XUMUIECKHE CBOHCTBA IPOCTHIX BEIIECTB rajloreHoB (Ha MpuMepe
XJIOpa) M CJIOKHBIX BEIIECTB (XJIOPOBOIOPOAA, XJIOPUAA HATPHSL), CIOCOOBI X MOTy4EHHUS,
MPUMEHEHHE U 3HaYCHNE B PUPOJIE M )KH3HH YEJIOBEKA MOCIE CTPYKTYPHPOBAHHUS MaTepHana.

OmnpenensiTh TAIOreHUI-HOHBI B PACTBOPE C MCHOJIB30BAaHUEM TaOIHIB! "XapaKTepHbIe peaKny Ha
AHHOHBI".

[TnaHUpOBAaTE M OCYIIECTBILITh HA MPAKTUKE XMMHIECKHE SKCIIEPHMEHTEI, IPOBOIUTH HAOIOIEHNS,
JieT1aTh BBIBOABI 110 pe3y/IbTaTaM IKCIEPUMEHTA I10CIIe IPEABAPUTEILHOM paboThI.

CremoBath npaBmiiaM 0e30MacHOi paboTHl B TaOOPATOPHH MPU MCIOIB30BAHUN XUMHIECKON MOCYABI U
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JdeMoHcTpauuu

Bl/l}leOMaTepI/laJ'lbII TaJIOrCHbI U UX COCANHCHMUS.
OO0pasisl XJIOPUIOB.

JlaGopaTopHble U IPaKTHYEeCKHE PA0OThI
JlaGopaTopHBIii OMBIT:

PacniozHaBaHMe XJIOPUA-HOHOB.

000pyI0BaHUS TIOJT PYKOBOJICTBOM II€/Iarora.

BricTpanBaTh pa3BEPHYTHIC MUCEMEHHbIC M YCTHBIC OTBETHI C OMOPOi Ha MHPOPMALIUIO U3 YueOHUKA U
CIIPaBOYHBIX MaTEPHAJIOB, IPAMOTHO HCIIOJIB30BATH H3YUCHHBIN NOHATHUHBIN anmapar Kypca
XUMHH.

Vcnonb30BaTh NpH BHIOJHEHUH Y4eOHBIX 3aaHUI U B IPOLIECCE UCCIEN0BATENbCKON NI TEIbHOCTH
Hay4HO-TIONYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIepKaHus, CIPaBOYHbBIE MaTEpUaIbl, PECYPChI
HNurepuera

Tema 4. Oomasn
XapaKTePHCTHKA XHMHYEeCKIX
3nemeHTOB VIA-rpynnel. Cepa
U e€ coemmHenus (5 9)

OO0mas xapakTepucTuka 3JeMeHToB VIA-TpymmbL.
OCo0EHHOCTH CTPOSHUSI aTOMOB 3THX JIEMEHTOB,
XapaKTepHBIE AJISI HUX CTeMeH! okucnenus. CTpoeHue u
(hu3HUIecKre CBOMCTBA MIPOCTHIX BEIIECTB — KHUCIOPOAa I
CEpBI.

AJNOTpOIHBIE MOTU(PHUKALINH KHCIOPOIa U CEPHIL.
Xumuueckue cBoiictsa cepbl. CepoBo10OpoI, CTpOCHUE,
(u3nUecKre U XMMUYECKUE CBOHCTBA (KHCIIOTHBIC U
BOCCTAHOBHTEIbHBIC). OKCHABI Cephl KaK MPEICTaBUTENIN
KHCJIOTHBIX OKCHIO0B. CepHasi KHCIoTa, (U3nIecKre

Y XUMHYECKHE CBOWCTBA (00IIHE KaK MPeNCTaBUTENs Kiacca
KHCTIOT ¥ crenuudeckue), mpumeHeHne. CepHHUCTast KHCIO0Ta.
*XHUMHUECKUE PEaKIUH, JISKAIINe B OCHOBE IPOMBIIIEHHOTO
croco0a morydeHust CepHOH KnucimoTsl.* Comm cepHOM
KHCJIOTBI, KAYECTBEHHAs peakiys Ha CyIbdaT-HOH.
Haxoxnenue cepbl 4 €€ COeAMHEHUI B IPUPOJE.
*XUMHUECKOe 3arpsi3HEHIE OKpYKarolieil cpes
COCIUHECHUAMU CEPBI (](I/ICIIOTH]:IC JOOXIU, 3arpA3HCHUEC
BO37yXa M BOZOEMOB), CHOCOOBI €T0 MPEAOTBPAIICHUS. ™

JdeMoHcTpauuu

Komnnekiuu (Bugeomarepuansl): cepa v €€ COeqUHEHUS.
OO0yrnmBaHKe caxapa IoJ JeHCTBHEM KOHIIEHTPHPOBAHHON
CEpHOM KHCIIOTBI.

JlaGopaTopHble M IPaKTHYeCKHE Pa0OThI

JlaGopaTopHbIE OIIBITHL:

OO0HapyxeHue Cynb(har-HOHOB.

BsaumogpeiicTBue pa30aBaeHHON CEPHON KUCIOTHI C IUTHKOM.
Boruuciaenus

10 YpaBHEHUAM XUMHIECKUX PEAKIHiL;

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 371eMeHTOB VIA-rpymms! 1 nx
COeIMHEeHUil
¢ yu€TOM CTPOEHUS X aTOMOB C OIOpoi Ha cxemy "3MeHeHHe paanycoB B mOArpymmax'.
XapaxTepu3oBath pusndeckue
U XMMHYECKHE CBOMCTBA ITPOCTOTO BEILIECTBA CEPhI U €€ coequHeHuil (cepoBo10poaa, OKCHIOB
Cepbl, CEPHOI KHUCIIOTHI, CYNIb(ATOB), CIOCOOBI X MOTYISHUS, IPIMEHEHNE U 3HAUCHUE B TIPHPOJIE
1 JKM3HU YeJIOBEKa C OIIOpOH Ha CXeMy U IUIaH.

OnpenensaTs HanmM4ue Cyab(aT-uOHOB B PaCTBOPE.

OOBACHATH CYIHOCTB SKOJOTHYECKUX MPOOIIeM, CBI3aHHBIX C IepepadOTKON COSANHEHUH Cephl ITOCIe
CTPYKTYPHPOBAHUs MaTepHaa.

[InaHupoBaTh ¥ OCYIMIECTBISTH HA MPAKTUKE XMMUUECKHE 3KCIIEPHMEHTHI, POBOIUTH HAOTIOACHNS,
JIeTIaTh BEIBOAEI 110 pe3y/IbTaTaM HKCIEPUMEHTA.

CrnenoBaThb nmpaBuiiaM Oe30nacHoi paboThI B 1aOOPAaTOPUH MIPH UCIIOIB30BAHIUH XUMHYECKOH MOCYIbI
1 000pyIOBaHMS ITO]] PYKOBOJCTBOM Iearora.

IIpon3BOANTH BEIYNCIECHUS 110 XUMHYECKUM YPAaBHEHHSM I10 aJITOPUTMY.

Hcnionb30BaTh P BEITONHEHUH y4€OHBIX 3aJaHUH TEKCTHI yIeOHUKA, CIIPAaBOYHBIE MAaTEPHAIb
(ITleprrommueckyto cucreMy xummdeckux nemeHToB Jl. 1. Menzneneesa, Tabiumy pacTBOPIMOCTH
KHCJIOT, OCHOBAaHHUH U COJIEH B BOZE, DJICKTPOXUMHUYECKHH PsiJl HAMTPSDKEHUI METAIIJIOB).

Hcnonp30BaTh NpH BEIIOMHEHNH yIe0-

HBIX 33/IaHUH U B TIPOLIECCE MCCIIEI0BATENBCKOH AEATENFHOCTH HayYHO-TIONYISIPHYIO JINTEPATypy

XHMMHYECKOTO COJIEPKAHMS, CIIPABOTHBIE MaTepHab, pecypcsl MiHTepHETa

T10CJIe KOHCYJIBTAllNH C ITeJaroroM

Tema 5. O0masn
XapaKTePUCTHKA XMMHYEeCKUX
371eMeHTOB VA-rpynmnsl. A30T,

OO011ast XapaKkTepHUCTHKA DIIEMEHTOB V A-IpyHITbL.
Oco0EeHHOCTH CTPOSHUS ATOMOB THX JJIEMCHTOB,
XapaKTEePHBIC JIJISI HUX CTEIICHU OKHCIICHUS.

OOBSCHATH 00IIIe 3aKOHOMEPHOCTH B M3MEHEHNH CBOICTB 2JIEMEHTOB VA-TPYIIIBI U UX COSTHHEHUIT
C y4E€TOM CTPOEHUS NX aTOMOB.
XapaxTepu3oBaTh (pU3MUECKUE M XUMUYECKHE CBOHCTBA MPOCTHIX BEIIECTB a30Ta U Gochopa 1 ux
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(ocdop u ux coennHenus
(79)

A30T, pacripocTpaHeHHe B IpHpoae, GH3HIeCKHe 1
XMMUYECKHe CBOICTBA (B3aUMOEHCTBIE C METaJUIaMU U
HEMeTaJIaMH - KUCIIOPOAOM U Bomopoaom). KpyroBopot
a30Ta B IIPUPOJIE.

AMMHaK, ero GU3MYEcKHe 1 XMMUYECKHE CBOHCTBA
(oKHCIIeHHe, OCHOBHBIE CBOHCTBA BOJHOTO PacTBOpa),
*nonydenue™ u npumenerne. Coiau aMMOHUS, UX (HHU3UUECKHE
U XMMHYECKHIE CBOMCTBA (pa3iokKeHue, B3aUMOJCHCTBIE CO
IIesI09aMu), IpruMeHeHne. KauecTBeHHast peakiys Ha HOHBI
aMMOHHUS.

A30THAs KHCIIOTa, €€ PU3NIECKNe U XMMUUECKHE CBOHCTBA
(o01mMe KaK npeacTaBUTes sl Kjlacca KUCIIOT U
cnenuduyeckne). A3oTUcTas KHcaoTa. Mcnonp3oBanue
HHUTPATOB U coJIeil aMMOHHS B Ka4eCTBE MUHEPAIbHBIX
yIoOpeHHii.

*XuUMIdecKoe 3arpsisHeHHE OKPYXKAIOIIEH Cpebl
COeTMHEHMSIMHU a30Ta (KUCIIOTHBIE JOXK/IH, 3arps3HeHNe
BO3/1yXa, HOYBHI U BOAOEMOB).™
Doctop, *aurorponHsie Moxudukanuu pocdopa*,
(u3MYecKre 1 XUMUYECKHE CBOMCTBA (B3auMO/ICHCTBHE C
MeTaJUlaMi, HeMeTaJUIaMH, *KOHIIEHTPUPOBAHHOI a30THOH 1
CepHOM KHcnoTaMu). ™
Oxkcun pocdopa(V) u pochopHas kucinora, GU3MIECKHE K
XHMHYECKHE CBOMCTBA, oydeHue. KadecTBeHHast peakims Ha
tdocdar-noHsI.

HcnonszoBanue pochaToB B KadyecTBE MUHEPAIHHBIX
yaoOpeHuii. 3arpsi3HeHNe IPUPOIHBIX BOIOEMOB ochaTamu.
JdeMoHcTpanuu

Komnekmun: ¢pochop u MxX CoeTMHEHS.
B3aumopeiicTBue KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI €
MEIbIO.

JlaGopaTopHble H IpaKTHYecKHe PaGoThI
JlaGopaTopHbIE OIBITHI:

1. B3anmoneiicTBue coneif aMMOHHS C MIENTOYBIO.

2. O3HaKkoMIIeHHE C 00pa3maMy a30THBIX B POCHOPHBIX
yoOpeHHii.

IpakTryeckas pabora:

Ne 10. ITomyyeHne aMmmuaka, U3y4eHHUE €TO CBOICTB.

Boluucnenusn
— 10 ypaBHEHUSIM XUMHUECKUX PEaKIii

COCJIMHEHNH (aMMHaKa, cojiell aMMOHUSI, a30THON KHCIIOTHI, HUTPATOB, oKcuaa docdopa(V) u
¢docdopnoii kucaoThL, hocharos), CIOCOOBI UX MOTYUEHHs, IPUMEHEHHE U 3HaUCHKE B TIPHPOJIE
1 )KU3HHU YEJIOBEKA C HCIIOJIb30BAaHUEM CXEMBI.

OmnpenensiTb HOHbI aMMOHHMS B (ocaT-MOHBI B paCTBOpPE C HCHOJIb30BAaHUEM Ta0 MBI " XapakTepHble
peaKyy Ha KaTHOHBI U aHHOHBI .

OOBACHATH CYITHOCTB SKOJOTHUECKUX MPOOIIeM, CBI3aHHBIX C HAXOXKAEHHEM COeIMHEHHMIT a30Ta 1
¢docdopa B okpyxKaroleii cpene.

[TnaHUpOBaTh U OCYIIECTBIATh Ha MPAKTUKE XMMUYECKUE SKCIICPUMEHTBI, IPOBOIUTH HAOIIOACHUS,
JIeIaTh BBIBOJBI IO pe3yJIbTaTaM KCIIepU-MEeHTa.

CrnenoBaTh npaBuiiaM 6e30nacHoi paboThI B 1a0OPAaTOPUHU NIPH UCIIOIB30BAHIUH XUMHYECKOH MOCY b
¥ 000pyIOBaHUS.

HpOI/I3BOJlI/ITl> BBIYHCIICHUS 110 XUMUYCCKUM YPaABHCHUSAM.

Vcnosib30BaTh MPH BHIIOJHEHNH YYEOHBIX 3a1aHNH TEKCTHI y4eOHHKA, CIIPABOYHBIC MAaTEPHAIIBI
(IeprotuecKyIo cHCTeMY XMMI4Yeckux 1emeHToB J[. 1. Menneneea, Tabiiiiy pacTBOPEMOCTH
KHCIIOT, OCHOBAaHUH U coJieil B BOJE, SIEKTPOXUMHUUECKHH PsIIl HAPSKESHUI METaJITIOB).

Hcnionp30BaTh IpyU BEIONHEHUH yI€OHBIX 3aJaHUH U B TIPOIIECCE NCCIIE0BATENbCKON NesTETbHOCTH
Hay4YHO-TIOIYJISIPHYIO JINTEPATYPy XUMUYECKOTO CO/IepIKaHMs, CIPABOYHBIE MaTepHUaIbl, PECYpChI
VIHTepHeTa 1ocie KOHCYJIBTALMH C IIEAAroroM
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Tema 6. O01as xapakTepuc-
THKA XHMHYeCKHX 3JIeMEeHTOB
IVA-rpynnsbl.

Yraepoa u KpeMHHIi H UX
coeTMHEHNsI

(8 1)

VYriepon, autorpornHeie Momudukanuu (rpadur, anmas),
pacrnpocTpaHeHue B Ipupo/ie, GU3HIECKHE U XUMUIESCKHE
cBolicTBa. Ancop6ums. KpyroBoport yriepoaa B Ipupoze.
Oxcuapl yriaepona, ux Gpu3nueckue 1 XUMHYECKIE CBOHCTBA
(B3aMMO/IEHCTBHE C METaJUIAMH, HEMETaJIIaMH,
*KOHIICHTPUPOBAHHOH a30THOW M CEPHON KHCIIOTaMH)™*, UX
JIeicTBHE Ha XKUBbIE OPTaHU3MBI, *HOTy4YeHHE™

U IpHUMEHEHHE. *DK0IOrHYecKie MPOOIeMBl, CBSI3aHHBIC C
okcunoM yriaepoaa(IV); rumoresa riio6arsHOrO MOTEIICHHS
KJIMMaTa; NapHUKOBBIH a3 dekT. ™

VYronbHast KHCIIOTA U €€ CONH, UX (pU3MYEeCKUe B XUMHYECKHE
CBOIiCTBa, noayuenue u npuMeHenne. KauectBeHnas peakius
Ha KapOoHaT-HOHEL *Mcronp3oBaHne KapOOHATOB B OBITY,
MEMIIHE, TIPOMBIIUICHHOCTH, CEIbCKOM X03siicTBE. *
KpewmHuii, ero pusnyeckue 1 XMMUYECKHe CBOWCTBA (Ha
IpUMepe B3aNMOJSHCTBHUS ¢ METaIUIAMH M HEMETaJIaMH),
*NoJTy4eHue ¥ IPUMEHEHHE B JIEKTPOHUKeE. *

*CoenuHeHus KpeMHUS B pupoze. O0mue npencTaBacHus 0o
oxcune kpemMausA(IV) n kpemuueBoit kucnore. CHIMKATHL, HX
HCIIOJIb30BaHUE B OBITY, MEAULIUHE, TIPOMBIIIUICHHOCTH.
Bask-Heifilme cTpoUTeNbHbIE MaTEPHAIBI: KEPaMHKa, CTEKIIO,
LIEMEHT, OeToH, kene300eToH. [IpobaeMsr 6e30macHOTO
HCIIOJIb30BAHMUS CTPOUTEIIBHBIX MAaTEPHAIIOB B TOBCEAHEBHOM
KM3HU.*  JleMOHCTpanuu

Mopenu KpUCTaINIMUECKHUX PeIEToK anmasa, rpadura,
MOJIEKYJIBI (ByIuiepeHa.

Ancop6uns pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YTIIEM.
IIporusoras.

BuneomaTtepuansl: CHIIMKAaTHAS IPOMBIIIIICHHOCTb.

Mopgenu MoeKyll OpraHu4ecKux BelecTs. JlaGopaTopHbie n
npakTnyeckne padorsl JlabopaTopHslii onbiT: KauecTBenHast
peakis Ha kKapOoHaT-MoH. IlpakTHyeckne paboTHL:

Ne 11. Tlony4eHue yrieKucIoro raza U U3y4eHue ero CBOIMCTB.
Ne 12. Perrenne sKcriepiMeHTAIBHBIX 33/1a4 110 TEME
«Hemeramsy.

Bbruncienust 1o YpaBHEHUAM XUMHUYECCKUX peaKHI/Iﬁ
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OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3J1eMeHTOB [VA-rpynms! 1 ux
COEIMHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh (pU3MUECKHEC U XUMHIECKHE CBOMCTBA IIPOCTHIX BEMIECTB YIIepoaa U KPEMHHS U UX
COEIMHEHNH (OKCHIOB yIiIepoAa, YroNbHOH KHCIOThI, KapOOHATOB, OKCU/IA KPEMHHSI, KDEMHHEBOH
KHCIIOTBI, CUJIMKATOB), CIIOCOOBI UX MOTy4eHHUs], IPIMEHEHHE U 3HAYEHHE B IPUPOIE U )KU3HU
YeII0BEKa.

Ornpenensith KapOOHAT- U CUIIMKAT-

HOHEI B PacTBOPE.

OOBSCHATH CYITHOCTB SKOJOTHYECKUX MPOOIIEM, CBS3aHHBIX C HAXOXK/ICHNEM YTIICKHUCIIOTO ra3a B
OKpYy’Karolleil cpene.

[TnaHUpOBaTh U OCYIIECTBILITH HA MPAKTUKE XMMHUIECKUE SKCIIEPHMEHTH,

HpOBO)lI/lTb Ha6J'l}O)16HI/Iﬂ, J€JIaTh BBIBOABI I10 pe€3yJibTaTaM SKCIIEPpUMEHTA I10CJIE npenBapnTenbﬂoﬁ
paboTsL.

CieroBaTh IpaBmiIaM 0e30IacHOil paboTHl B 1a00paTOPHH IIPH HCIIOIH30BAHUH XUMHYECKOH HOCY/BI
U 000pyJOBaHUSL.

Hcnionb30Bath IpH BEIIONHEHNH yI€OHBIX 3aJaHUH TEKCTHI yaeOHNKaA, CIIPABOYHBIC MaTepHaIbl
(ITepuomuueckyro cucTeMy XUMHUUECKUX 31eMeHToB [I. . MeHnaeneeBa, Tabauily pacTBOPHUMOCTH
KHCIIOT, OCHOBAaHUH M COJIEH B BOJIE, DIIEKTPOXUMHUYCCKUH P HANIPSDKEHUI METAJIOB) TOCTIe
KOHCYJIbTALlUY € I1EAarOroM.

Hcnonb30BaTh P BEIMONTHEHUH y4eOHBIX 3a/laHUH U B TIPOIIECCE UCCIIEN0BATENbCKON AESTENLHOCTH
HaYYHO-TIOMYJISIPHYIO JTUTEPATyPy XUMHIECKOTO COAEPIKAHHS, CIIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
Hurepuera




Paznen 2. Mera/uibl 1 UX coequHenus (20 1)

Tema 7. O01me cBoOiicTBa
MeETAJLJIOB
(44)

OO0mas XapaKTepUCTUKAa XUMAYECKUX 3JIEMEHTOB — METAJLIOB
Ha OCHOBAaHHH HX IoyioxeHus B [lepromiyeckoli cucreme
xumHuueckux sneMeHToB Jl. . MenzaeneeBa u ctpoeHus
aTomoB. CTpoeHHe MeTaIoB. Meramnieckas CBs3b U
MeTaJUTM4YecKasi KPUCTAIUINYECKasi peréTKa.
DIEKTPOXUMHUYECCKUAHN P/l HANPSHKEHUI METaLIOB.
duznyeckre 1 XUMUUECKHE CBOHCTBA METAJNIOB
(B3aMoOJIeeHCTBHE C KUCIOPOJOM, BOJIOU, KUCIOTAMH).
*O0mue crnocoObl MOMYIEHUS METaJIOB. *

*TloHATHE O KOPPO3UH METAIIIOB U OCHOBHBIE CITOCOOBI
3alIATHI OT KOppo3uu. CIUIaBsl (CTallb, YYT'YH, TIOPATTIOMHHUM,
OpOH3a), UX IPUMEHEHUE B OBITY M MPOMBIIUICHHOCTH. *

JlemoHcTpanun

O3HakoMIIeHHE ¢ 00pa3aMi METAIIOB U CIUIABOB, HX
(hU3MYECKIMU CBOICTBaMU.

Monenu KpUCTaNIM4eCKUX PEIETOK METAIIIOB.
BuneomaTepuasl: KOppo3ust METAIIIOB.

JlaGopaTopHble M IPaKTHYeCKHE PA0OThI
JlaGopaTopHbI€ OIBITHI:

O3HakoMIIeHHE ¢ 00pa3aMH CIIABOB METAJUIOB.
3aBUCUMOCTb CKOPOCTH PEAKLIUH METaJlIa C KUCIOTOH OT
MPUPOIBI METAILIA.

Bbrunciienust
10 YPaBHEHUSM XUMHUECKUX PEaKIUii.

PackpsIBaTh CMBICIT U3y9aeMbIX TIOHATHH W IPAMEHATH TH MOHATHUS P OIHCAHUH CBOMCTB BEIIECTB
U UX [IPEBpPaILCHUH.

OOBACHATH OOIIHIE 3aKOHOMEPHOCTH B H3MEHEHHUH CBOIMCTB JIEMEHTOB-META/LIOB M UX COCANHEHHH C
y4€TOM CTPOEHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHHE METAIIIOB, 00IIMe (PU3NUECKUE U XMMUYECKUE CBOMCTBA METaILIOB.

XapaxTepu30BaTh 00IIHe CIIOCOOBI MOTYYCHHUS METAUIOB ITOCTIE CTPYKTYPUPOBAHUS MaTepHaa.

CueroBaTh IpaBmiIaM 0e30macHoil paboTHl B 1a00OPATOPHH IIPH HCIIOIH30BAHUN XUMHYECKOI HOCY/IBI
1 000pyIOBaHHUS.

[Ipon3BOANTH BEIUUCICHUS 10 XUMHIECKUM YPaBHECHHUSIM.

Hcnonb30BaTh Py BEIMONHEHUH Y4eOHBIX 3aJaHUH TEKCTHI yUeOHUKA, CIIPABOYHBIE MaTEpHAIbI
(ITepnomuueckyro cucTeMy XUMHUECKHX 31eMeHToB [I. . MeHnneneeBa, TabIHIly pacTBOPAMOCTH
KHCIIOT, OCHOBAaHHH M COJIEH B BOJE, DIIEKTPOXUMHIECKHH Psi/l HAIPSDKCHUH METAIJIOB).

Hcnonb30BaTh MpHU BEIMONTHEHUH y4eOHBIX 3aJaHUH 1 B TIPOLIECCE UCCIIEN0BATENIbCKON A TENbHOCTH
HAy4YHO-IIOMYJIIPHYIO JIMTEPATYPy XUMUYECKOTO COJEPIKaHUs, CIIPABOYHBIE MATEPHATIBL, PECYPCHI
MuTepHeTa nocne npeaBapuTeabHON KOHCYIbTALUH C I1€1ar0rOM

Tema 8. Baxkneiiime MeTaJIbI
U UX COeINHEHUN
(16 9)

[enounsie meramisl. [lonoxenue B [leproanyeckoii cucreme
xumuueckux sneMmeHToB Jl. . MenzaeneeBa, cTpoeHHe aTOMOB.
Haxoxnenue B mpupoJe.

dusnueckue 1 XUMHUYECKHE CBOICTBA (Ha IpUMepe HaTpus U
kanwst). OKCHABI ¥ THAPOKCHUABI HATpHUs U Kanust. [Ipumenenne
LIETOYHBIX METAJIOB M UX COEAUHEHUH.

[lenouno3eMenbHbIE METAIIIBI MATHUH U KaJbLHH, CTPOEHUE
aToMoB. [Tonoxenue B Ilepuonuueckoil cucTeMe XUMUYECKUAX
anemeHToB JI. . MenneneeBa. Haxoxnenue B npupoze.
dusnyeckrue 1 XuMHUECKue cBoicTBa. Baxkneimue
COCAMHEHHUS KaNbLHs (OKCH, THAPOKCH, conn). *JKEécTrocTh
BOJIBI M CIIOCOOBI €€ ycTpaHeHHs. ™

Amromunuii. [Tonoxenue B Ilepuoandeckoii cucreme
xuMudeckux 3nemeHToB J{. . Menzaeneesa, crpoeHre atoma.
Haxoxnenue B npupoae. Puzndeckue u XUMUUECKUE

OOBCHATH 00IIEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 3JIEMEHTOB-METAJUIOB B IPYMIIAX M UX
COEJIMHEHUH C YUETOM CTPOEHMS UX aTOMOB.

XapakTepu30BaTh (pU3HMUIECKUE M XUMIIECKHE CBOMCTBA IIPOCTHIX BEIIECTB METAJUIOB U MX COSAMHEHMI
(OKCHIIOB, THAPOKCHUJIOB, COJIEH) C OMIOPOIl HA CXEeMY, CIIOCOOBI MX MOJIyYeHHUs, IPUMEHEHUE U
3HAYEHHE B IPHPOJIE M )KI3HU YEIIOBEKA.

Pacnio3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIINI HOHBI METAJIIIOB (MarHus1, aJIFOMHHIS, [IMHKA,
JKeJie3a, MeJIM) C UCTIONIb30BaHNueM TabIUIb! " XapaKTepHbIe peakuuy Ha KaTHOHbI".

[InaHMpOBaTH M OCYIIECTBILIT HA MPAKTUKE XHMHUIECKUE 3KCIIEPUMEHTHI, IPOBOIUTH HAOTIOACHNS,
JieIaTh BBIBOABI 110 PE3yIbTaTaM SKCIEPUMEHTA.

CrteroBath ipaBmiIaM 0e30MacHON PaboTHl B TaOOPATOPHH TIPU MCIOIB30BAHUN XUMHIECKOH MTOCYIBI U
000pyI0BaHUSL.

IIpon3BoANTH BRIYUCIEHHS 10 XUMHIECKUM YPaBHEHHSM.

BricTpanBath pa3BEépHYTHIE INCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIIHIO U3 yIeOHHUKA U
CIPaBOYHBIX MaTEpPHUaIOB, IPAMOTHO HCIIOJIb30BATh U3Y4YEHHbIN NOHATUHHBIN anmapar Kypca
XHMHH.

59




cBoiicTBa. AMQoOTepHBIe CBOMCTBa OKCHIA M THAPOKCHAA.
Keneso. [Tonoxenue B [leproanueckoit cucreMe XMMUUYECKUX
anementoB JI. . MenneneeBa, ctpoenue atoma. Haxoxaenue
B ipupoje. Pusmdeckre 1 XumMuaeckre cBoiicra. OKCUABL,
ruapoxcuabl u conu xxenesa(1l)

n xene3a(Ill): cocras, cBolicTBa U noryuenue.

JlemoHcTpanun

B3aumopeiictBue HaTpust ¢ BOJOMU.

OxpanyBaHye IJIaMEHH HOHAMU HaTPHs U KaJus.
O](paLL[I/IBaHPIC IJIaMCHHU MOHAMHU KaJIbIHs.
B3aumopelicTBue okcuaa KaabLus ¢ BOIOM.
BuneomaTepuansl: ropeHue xesnes3a B KUCIOPOAE U XJIOpe.

JlaGopaTopHble 1 IpaKTHYeCKHe PadoOThI
JlaGopaTopHbIe OIBITHI:

O3HakoMIICHHE ¢ 00pa3IaMi ATFOMIHUS U €ro CILIABOB.
AmdoTepHBIE CBOWCTBA THAPOKCHIA ATFOMIHUS.
KadecTBeHHBIC peaKIMU HA HOHBI XKele3a.

JKécTkocTh BOJIBI M METOJIBI €€ YCTPAHEHHSI.
[IpakTuaeckue paboTH:

Ne 10. Perenne sKxcriepiMeHTaIbHBIX 337124 110 TEMe
«Metans».

Bbrunciienust
10 YpaBHEHUSIM XUMHUECKUX peaKuil

Vcnionb30Bath Ipy BEIIOIHEHUH yYeOHBIX 33/IaHAI U B IIPOIIECCE HCCIS0BATEIBCKOH A TeNbHOCTH
HAYYHO-TIONYJIIPHYIO JINTEPATYPY XUMHUUICCKOTO COACPIKAHMUA, CIIPABOYHBIEC MaTEpHUaJIbl, PECYPChI
MNurepuera

Paznen 3. [lepBoHavaIbHBIC XUMUYECKUE TOHATHS 00 OPTaHUYECKHX BelecTBax, 10u

Tema 9. IlepBonavyanbHbIE
XUMHYECKHE TTOHATHS 00
OPraHMYEeCKUX BELIEeCTBAX

OOmie TmpeacTaBlieHus 00 OCOOCHHOCTSX COCTaBa H
CTPOEHUsI OpraHUYEeCcKuX COENMHEHUI yriiepoa.
IMepBoHAYabHBIE MOHSTUS 00 OPraHMYECKHX BENIECTBAX Kak
0 COENIMHEHUsIX yriepojna (MeraH, 3TaH, JTUJIEH, All€THJIEH,
9TaHOJ, TJIMIIEPUH, YKCycHas kuciora). *Mx cocraB u
xuMudeckoe crpoenne. Kiaccuukanus — opraHu4ecKux
BemiectB.* [loHATHE O OMOJOIMUYECKH Ba)KHBIX BEIECTBAX:
XKHpax, OeiKax, yriaeBogax — M UX POJIM B KHM3HHU YeEJOBEKA.
*MarepuaibHOe €IMHCTBO OPraHMYECKUX W HEOPTaHUYECKHX

COEIMHEHMI. *

[MpupoaHbe HCTOYHUKH YTIEBOJOPOIOB (Yrolib, IPHUPOAHBII
ras, HeTh), IPOJAYKTHI HX MEPEpabOTKH, UX POJb B OBITY H
MPOMBIIIUICHHOCTH.

OOBACHATH NPUYMHBI MHOTOOOPA3Hs BEIIECTB, HIUTFOCTPHPOBATH B3aUMOCBSA3b HEOPIaHUYECKUX
COCJIMHEHUH yTiieposia ¥ OPraHUYECKHUX BEIIECTB M0 PYKOBOACTBOM yUUTEIIS.

OOBACHATH YCIOBHUS 0€30MaCHOTO MCIIOIb30BAHMS BEIIECTB U XUMUYECKUX PEAKIUN B OBITY.

XapakTepH30BaTh POJIb XUMUH B PA3IHYHBIX cepax AesaTelNbHOCTH JTI0/CH, OCHOBHBIC BEIIECTBA U
MaTepHabl, IPUMEHsIeMBbIE B )KH3HH COBPEMEHHOT O YEI0BEKa.
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Pa3nen 4. O600menne Marepuana 1o Kypcy «Heopranndeckast Xumusi»(4 1)

Tema 10. Xumust u OKpyxKaromas
cpena, lu

HoBble MaTepuabl 1 TEXHOJIOTHH. BeliecTBa 1 MaTepualisl B
MIOBCE/IHEBHOI KHM3HU YelOBeKa. XUMUS U 3710POBEE.
be3onacHoe uCIoib30BaHUE BEIIECTB U XMMUYECKHX PEaKIHi
B OBITY.

OCHOBBI 9KOJIOTMYECKONW IPaMOTHOCTH. XUMUYECKOE
3arpsA3HEHUE OKpYKaroIlel cpenbl (IpefenbHO AOMyCTUMAs
KoHLeHTpanus Bemects — [1JIK).

Ponb XMMUM B PEIICHUH YKOJIOTHUECKUX MPOOIEM

O06o0mIeHNEe MaTepualia 1o Kypcy
«Heoprannueckast XUMHA», 39

O06o6menne u cucremMaTn3anus 1o kypey «Heopranmdeckas
XUMHSD)

XapakTepH30BaTh POJIb XMMHH B Pa3INUHBIX cepax NesaTeIbHOCTH JI0/Iel, OCHOBHBIC BEIIECTBA U
MaTepHabl, IPUMEHSIEMbIC B )KH3HU COBPEMEHHOTO YEJIOBEKA.

. OOBsCHATH yCIIOBHUs 6E30MACHOTIO UCIIOJIb30BAHUS BELIECTB U XUMHUYECKHX PEAKIMil B OBITY

AHanMM3UpOBaTh U KPUTHIECKH OIIEHHBATh MH(MOPMALUIO O BIUSHUH MPOMBIIUICHHOCTH, CEIIBCKOTO
XO034HCTBa, TPAHCIIOPTA U JIp. HA COCTOSHUE OKPYXKAIOLIEH CpelIbl.

YMeTh OKa3bIBaTh NEPBYIO TOMOLIb IPU XUMUYECKUX 0’KOraX U OTPABICHUSIX.

[MpuanMaTh ydacTre B 00CyXICHUH IPOOIeM XUMHIECKON M 9KOJIOTUIECKOH HAaIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO HO3HMILHUIO IO Npo0IIeMe U IpeyIaraTh BO3MOXKHBIE ITYTH €€ PEIIeHH s C
OMopoit Ha HH(OPMALHIO U3 yIeOHNKA U CIIPABOYHbIE MaTepHaIIbI, pecypcsl MHTepHETa

[Ipn paspaboTke paboueil mMporpamMMbl B TEMaTHYECKOM IIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJB30BaHMS 3JIEKTPOHHBIX (IM(POBHIX) 00pa30BaTEIbHBIX
pecypcoB, SBISIONIMXCA yIeOHO-METOANIECKIMI MaTepradaMu (MyJIbTHMEANIHbBIC POTPaMMBI, SJIEKTPOHHbBIC YIEOHUKH M 33a9HUKH, JJICKTPOHHBIE OMOIMOTEKH, BUPTYaIbHbIC
nmabopaTopuy, UrpoBBIE MPOrPaMMBI, KOJUICKIMH IU(PPOBHIX 00pa30BaTEIBbHBIX PECYPCOB), MCHOJIB3YEMBIMH JJIsI OOYYeHHS W BOCHHUTAHHS Pa3IMYHBIX T'PYIIT ITOJIB30BaTENCH,
MIPEACTABICHHBIMI B 3JIEKTPOHHOM (IM(POBOM) BHJIE M pEaTM3YIONIMMHU aupakThdeckne Bo3MmokHocTn WKT, comepiaHme KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00

00pa3oBaHUM.
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