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Pabovast mporpamMma 1o XUMHH Ui OOYYarOIIMXCs C 3aJ€PKKOM MCUXUYECKOTO
pa3zsutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHuUs MOATOTOBJIEHA Ha
ocHoBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJIApPTa OCHOBHOTO
obmero o6pazoBanus (IIpuka3 Munnpocsemenusst Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 001I1ero 00pa3oBaHus A1 00yUaIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3nopoBbst  ([Ipuka3s Munnpocsenienusi Poccun ot 24 HosiOpst 2022 1. Ne 1025),
denepanbHON paboyelt MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUS IO Y4eOHOMY
npeamery  «Xumus», DeneparbHOM  NMPOrpaMMbl  BOCHUTAHMS, C  YYETOM
pacupelleIEeHHBIX MO KjaccaM IpOBEPSIEMBIX TPeOOBaHUM K pe3yabTaraM OCBOEHUS
@denepanbHON aJanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOI'O OOLIETO
oOpa3oBaHus 711 0OyYarOIIUXCsl C 3aJEPKKOM NMCUXUYECKOTO Pa3BUTHS U JIEMEHTOB
cofiepaHusl, IPEJCTaBIEHHBIX B YHUBEpcaIbHOM Konudukarope mo xumun, Konmenunn
MpenojiaBaHus yuyeOHOro mpenMera «XuMus» B 00pa3oBareibHBIX opranuzanusax P,
peanu3yrolux 0CHOBHBIE 00I11€00pa30BaTe/IbHbIE IPOTPaMMBbI.

[Iporpamma 1o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIU
YUUTENIO B CO3JaHUH pabouell MporpaMMsbl 110 Y4EOHOMY ITPEIMETY.

VYuebusiii  npeamer — «XUMHUS»  BXOJUT B NPEIMETHYIO  00JIacTh
«EcTecTBeHHOHay4HbIE NpeaMETH». B cucTeMe ecTeCTBEHHOHAay4YHOIro oOpa3oBaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIbI,
(GOpMHPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUU OCHOBBI XHMHYECKHX 3HAHHM,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 3J0pPOBOr0 M 0O€30MACHOrO ISt
YyeJoBeKa W OKpYXKaloled ero cpeabl o0pas3a JKM3HHU, a TaKXKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBHI.

VYcnemHocTh M3y4eHUs] XMMHUM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONo/IecHneM TpaBuil  Oe30macHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMUMUU C JIPYTUMH IPEIMETaAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM Maeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA ONOPHBIX 3HAHUN
0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOILIEH BO3pacTy OOYyHaIOIIMUXCS U UX
0COOBIM 00pa30BaTEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MPEACTaBICHbBI OCHOBOIIOIATAOINAE XUMUYECKNE
TEOPETHUYECKUE 3HaHWUS, BKJIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEH XMMUUYECKUX MPEBPALLECHUMN U IIyTEU yIIPaBICHUS UMU
B LIEJISIX MOJYy4YEHHUS BEIIECTB U MAaTEPUATIOB.

TeopeTnyeckyro OCHOBY M3YYEHUS HEOPTraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIEKYJIIpHOE ydeHue, llepuommuecknii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEIEHUSMH O CTPOECHHHM aToMa, BHIAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3yuennn kypca 3HauuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JIA0OPATOPHBIX pPabOT, OIMUCAHUIO PE3yJTbTATOB



YUYEHUYECKOTO SKCIIEPUMEHTA, COOJIIOJICHUI0O HOPM M MpaBuil 0e30macHOil paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHON nporpaMMel B IpoLiecce 00ydeHus MO3BOJIUT 00Yy4arOIIUMCS
¢ 3IIP ycBOoUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpeIH OPYrUuX HAyK O IIPUPOJE.

N3ydyeHne XuMuu crnocoOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOUIUMXCA HAyYHOTO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorus», «['eorpapus», «Matematnka» U GopMHpPYEeT KOMIIETECHIUH,
HE0OXO0UMBIE I MTPOJOHKEHHS 00pa30BaHus B 001aCTH €CTECTBEHHBIX HayK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pa3BuTHIO y oOywatounuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUS,  (YHKIIMOHAJIHHOW  TIPAMOTHOCTH, yMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpPEAMETa ISl Pa3BUTUS KU3HEHHOW KOMIIETEHIUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOW »XU3HU; HABBIKOB 3J0POBOrO U OE30MACHOTO IS
YesloBeKa M OKpYXKarollel ero cpenbl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUUYECKOU
KYJIbTYpBI.

[TporpamMma oTpaxaer coaepx aHHe OOy4YeHHUsS HpeaIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxces ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABIAECT ONPEEIECHHYI0 TPYAHOCTh JUIsl O0y4YaroIMuXcs C
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOAHUSMU BHHUMAHUS, MaJIBIM 00BEMOM IMaMSITH, HEJOCTAaTOYHOCTRIO OOIIEro 3araca
3HAHWM, MOHWKEHHBIM IO3HABATEJIbHBIM HHTEPECOM W HHU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUM YYEOHOro mpeameTa «XUMHs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu 0O0y4aromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX  CBS3EH,
IIOCTENIEHHOE YCJIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MIOJIMCEHCOPHON OCHOBE.

TeopeTndecknii Mareprang peKOMEHAYETCS M3ydaTb B IPOLIECCE MPAKTUYECKOU
JesATeNbHOCTH. BO3MOXKHO BBIJIEJIEHUE OTACIBHBIX YPOKOB HA PEIICHUE 3a/1a4 B CBSA3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3MCHBIX XMMUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHUH YACNAETCS U3YUEHHUIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHus»

OOmme wnenu wu3ydeHus Y4eOHOTro TmpeaMeTra «XUMUsS» NPEICTaBICHb B
denepanpHO  paboueld mporpaMMe OCHOBHOro obmero oOpazoBanus. OHu
aKTyaJlu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
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oOpa3oBaHMsl, HAMPABIEHHOCTH OOYYCHHS HA PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa W oOuied KyJnbTypbl. OOydeHHE YMEHMIO YYUThCA U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

s obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHyI0 porpammy,
JTOMHUHUPYIOIIEE 3HaUYCHHE MTPUOOPETAIOT TaKUE LIETH, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHUH, CTIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIPABJIICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YydYaluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U TTPAKTUIECKUM METOJaM
MO3HaHUS, (POPMUPYIONTUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

oOecrieyeHue yCiaoBHi, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYAIONTUMUCS OTIBITA
pPa3HOOOpa3HOW JESATENBHOCTH, IMO3HAHUS U CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMITETEHIIMM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBACHSITH U OIICHUBATH SIBJICHUSI OKPYKAIOLIEro MUpa Ha
OCHOBAHHWH 3HAHUU U OTBITA, TOJYUYCHHBIX MPU U3YYCHUU XUMHH,

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3sHOro
MOBEICHUS B OBITY M TPYIOBOH NEATEILHOCTH B IEJISIX COXPAHEHHS CBOETO 3IOPOBBS 1
OKpY>Karollel MPUPOTHOMN CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKIX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEr0 00yUYeHUS.

Kypc HanpaBiieH Ha penieHne CleayouX 3a/1a4, 00eCIeYnBaIOIINX PeaTU3aIUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNE MOHATUHHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYECKUX TIPEBPAIICHUN HEOPTraHUYCCKUX U
OpTraHUYECKUX BEIIECTB KaK OCHOBBHI MHOTHX SIBJICHHUW XWUBOW M HEXHBOW MPUPOIHI;
yriryOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
U OOBEKTMBHO OIICHWBATh XU3HCHHBIC CUTYyallMH, CBS3aHHBIC C XUMHUEH, HaBBIKAMU
0e30macHOro 0oOpallleHusl ¢ BELIECTBAMM, MCIOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHAJIU3UPOBATh U TUTAHUPOBATH KOJIOTHYECKU O€30TIaCHOE MOBEJCHUE B IIEIISIX
COXPaHEHMUS 37J0POBBS U OKPYKAIOIIEH CPEIbI;

dbopMHupoBaHUE YMEHUN yCTAaHABIMBATH CBA3M MEXIY peaibHO HaOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSMU M TPOIECCAMH, TPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH



NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK>Xe 3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOMCTB;

NPUOOPETEHUE OMbITa MCIOIb30BAHUS PA3IMUYHBIX METOJIOB M3yYEHHUS BEIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TMPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAICHUU TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJBHBIX YCIOBHM JJI1 YCBOCHHS MPOTPaMMHOTO Marepuaia OOy4aroIIUMHUCS C
3I1P. Bonbmioe BHMMaHHWE IOJDKHO OBITH yHelIeHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPHUHLMIIOM JOCTYIHOCTH IIPU COXPaHEHUH o01Iero 0a3oBOro ypoBHS.
OH J0KEH 10 COJIEPIKaHUI0 U 00beMY OBITh aJaTUPOBAaHHBIM 1l o0yvatomuxcs ¢ 311P
B COOTBETCTBUHU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTIMU. Cre1yeT 00IerYyuTh
oBiafieHe MmarepuasioM oOyuatomumucs ¢ 3[IP mocpencTtBom ero jaeTambHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
MPUMEHEHUU 3HAHUM C HMCIOJIb30BAaHUEM MPHUEMOB aJTOPUTMHU3AIMUA U BU3YATbHBIX
o1op, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
Ornopa Ha MEXIIPEAMETHBIE CBSI3W BOIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJMH M TOT XK€ Y4eOHbId MaTepualn C pPa3HbIX TOYEK 3pPEHUs,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEelycMOTPeTh (GOPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh N3y4aeMbIil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJILHOCTHIO peueBOro OGOpMIICHUS BBICKA3bIBAaHUI
obyuatrommmxcs ¢ 311P.

B cBsi3u ¢ 0cOOEHHOCTSIMM TOBEACHUSI U JESATENBHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUKA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BUABI gedATeabHOCTH oOy4yawumuxcs ¢ 3IIP, o0ycioBiaeHHbIe
0co0bIMHU 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecreYnBAIONIAE OCMBICJIEHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy «XUMHUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [lomMuMO MIMPOKO
ucnonpzyemMbix B @OIT OO0 obmmx st BceX O0y4aroUIMXcs BHUIOB JESTEIBHOCTH
CIeNyeT YCWJIUTh BUIBI JACATEIBHOCTH, CHEIU(GUYHBIC [UIsl JAHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpKaHHs 00pa30BaHUs
[0 MPEAMETY: YCWIEHHE MPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHWBH3aUUEn
CEHCOPHBIX CHCTEM; YEpPEAOBAaHUE BUIOB JIESATEIBHOCTH, 3aJCHCTBYIOLIUX Pa3JIMYHbIE
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CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTH) B
U3YYEHUU MaTepHalia; MCIOIb30BaHUE JOMOJHUTEIHLHON BU3yalbHOW OMOpbI (TUIaHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0HIbl). JJ1s pa3Butus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeIUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HAaYEHHBIMU OCHOBAHUSMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPAMH U JIp.

[IpumepHas TemaTH4ecKas U TEPMHUHOJOrnYecKas Jiekcuka coorBeTcTByeT DOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMHM SIBISIIOTCA TPUEMBI pabOThHI €
JEKCHUYECKUM MarepuajgoM 1o mnpeamery. IIpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B aKTHBHBIA CJIOBAapbh OOYyYarOIIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaemble TepMUHBI BBOJSTCS Ha MOJIMCEHCOPHOW OCHOBE, 00si3aTelibHAa BU3yalbHas
MOJIJIEP>KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DefepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMHUS» BXOJUT B
MpeAMETHYI0 00s1acTh «ECTeCTBEeHHOHAyUHbIE MPEIMETh) U SBIAETCS 005S3aTENbHBIM
TUTSL ©3YYEHHUS.

VY4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — MO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxxanue yuyeOHOTO mpeameTa «XuMus», npeacTtaBiieHHoe B DenepanbHOU
paboueii mporpamme, cootBeTcTBYyeT @I'OC OO0, pazpadoTtano ¢ yueroM DeaepanbHOM
OCHOBHOM 00pa30BaTENbHONU MPOrPaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBEeTCTByeT DenepalibHOM aJanTUPOBAHHOWM OCHOBHOWU
oOpa3oBaTeIbHOM TMporpaMMe OCHOBHOTO 00Imero oOpa3oBaHus OOyYarOmMUXCS C
3a/1IEPKKOM MCUXUYECKOTO PA3BUTHS.

COLEP)KAHUE YUEBHOI'O ITPEJAMETA «XUMMWA»

COLEP)KAHUE OBYUEHUMA B 8 KIIACCE

[lepBoHaUaNbHBIC XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Posbp XuMuM B KU3HM 4eloBeka.® Terma u BelecTsa.
®du3nvecKue CBOMCTBA BEIIECTB. ATrperaTHOE€ COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.* Uuctele BemecTBa u cmecu. CriocoObl pazaenenus cmeceid. [IpaBusa 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[loHaTne o MeTomax
ITO3HAHUS B XUMHH. *

ATOMBI U1 MOJEKYJIbl. XUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKkoH
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MOCTOSTHCTBA cOcTaBa BelecTB.* OTHOCUTENbHAs MOJIEKyIApHas Macca. MaccoBas 1071
XUMHUYECKOTO AJIEMEHTA B COSMHEHUU.

duzrueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [IpusHaku
XUMUYECKUX pPEaKIUh. YpaBHEHUS XUMUYECKUX pEakiuid. 3aKOH COXpaHEHHUsI MaccChl
BemiecTB. Kinaccuukamuss XUMHUYECKUX peakuuil (COeAMHEHUS, Ppa3sIokKeHUS,
3aMelIeHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIAOBAHUEM;
U3yuyeHHE U OMNHUCaHWE (PHU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEILECTB;
HabmofeHrne GU3NIecKuXx (IIaBIeHHE BOCKA, TasHUE JIb/1a, pACTUPaHHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJCHCAIUS BOJbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJECHCTBUE MeJla C KHUCJIOTOW) SIBJICHUH, HAOMIOACHHE W ONHMCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklui (pas3liokeHHEe caxapa, B3aUMOJCHCTBHE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapus, paznoxeHue rugpokcuaa meau (1) mpu Harpesanumy,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu meau (II));u3yuenue cnocoOoB pazneneHus
cmMeced (C TOMOILIBIO MAarHura, (QUIBTPOBAaHWE, BbIIApUBAHHUE, JUCTUIUIALUS,
xpomarorpadus), MpOBEJEHUE OYUCTKH INOBAPEHHOHM COJIM; HAOJIIOJICHUE U ONHCAHUE
pE3yJabTATOB MPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl;
CO3/IaHKe MOJIENIeH MOJIEKYII (IIIaPOCTEPIKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopon — »sneMEHT M IpOCTOE
BeliecTBO. HaxoxxaeHue kuciaopoaa B mpupojie, Guanyeckue u XMMUYECKUEe CBOMCTBA.
Peakuuu ropeHust mpoOCThIX U CIOXKHBIX BemiecTB. CocoObl MOMy4YeHUsT KUCIOpoia B
naboparopuu *u npombinuieHHOCTH. ™ [Ipumenenue kuciaopona. [lonsitue 06 oxcumax.
Kpyrosopot kucnopoaa B mpupojie. *O30H — ajuioTpornHas MoaudUKanus KUCIOpo/ia.

TemnoBo# 3P PexT XuMUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKluH. TOMIMBO: yrojib U METaH. 3arps3HEHHUE BO3yXa, YCUIICHUE
MapHUKOBOTO A (dexTa, pa3pylieHrne 030HOBOTO €O, *

Bonopon — anmemeHT u mpocroe BemecTtBo. Haxoxxaenue Bogopoaa B IpUpOE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIAMHU U
OKCHJIaMH METAJIJIOB), IPUMEHEHHE, *crocoObl monydeHus. ™ [loHsITHE O KUCIoTax |
COJISIX.

KomnuectBo BemectBa. Monbs. Momsipras macca. 3akoH ABoraapo. MonspHbIi
00BEM Ta3oB. Pacuetsl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COCAMHEHHMH, KOJIMUYECTBA BEIIECTBA, MOJISIPHOM MacChl, MOJSIPHOTO 0ObeMa
ra3oB. Pacué€Tel 110 XUMUUYECKUM YPABHECHUSIM.

*®usznyeckue cpoiicTBa BoAbl.* Boma. Ee cocta, cTpoeHue u Moiekyibl. *Boaa
Kak pacTBopuTeib.* PacTBophl. *T1oHSATHE O HACKHIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
IToHsaTre pacTBOPUMOCTH BeEIIECTB B Boje.* PacueT MacCOBOM JOJM BeEIIeCTBa B
pacTtBope (IpolleHTHAas KOHIEHTpauus). MaccoBas Joyisl BelecTBa B PacTBOPE.
*XUMHUUECKHEe CBOWCTBA BOJBI (Pa3jioKEHUE, PEAKIIMA C HATPUEM, OKCHUIAOM KallbIlus,
okcuaom cepbl (V) peakiuy ¢ MeTajulaMHu, KUCIOTHBIMM M OCHOBHBIMHU OKCHJaMHU).
[Tonsitue 06 ocHOBaHMsIX. Posih pacTBOPOB B IIPUPO/IE U B )KU3HU uenoBeka. KpyroBopor
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BOJIBI B Ipupoie.* 3arpsi3HeHrne MPUPOAHBIX BoA. OXpaHa ¥ OYMCTKA TPUPOIHBIX BOJI.

Baxneiiime  kiaccel — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHbIe, HecolleoOpa3ytoue - Ha npuMmepe okcuaa yriaepoaa (I) u
okcuna azora (ll)), Homenkmarypa.* *IlomyueHue™ m XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, meiaodamu). OcHoBanus. Krnaccudukarms
OCHOBAaHMI: IMIENOYM U HEpPacTBOpHMBbIE OCHOBaHUS. HoMeHKiaTypa OCHOBaHUHU.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KHCIIOTaMu, colisiMu). *[lomyuenne ocHOBaHMiA. *

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (pU3NIecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICHCTBUE C META/NIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH,
COJIIMHM, Ha TIPUMEPE COJSHOM M CEePHOM KHCIOT), *CrmocoObl moiydeHus.™ Psg
aktuBHoctn MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*CrmocoObl MOMyYeHUs ™, B3aMMOJICHCTBUE COJIEH ¢ MeTaUIaMH, KUCIIOTaMU, IeI0YaMH 1
COJISIMU, TPUMEHEHHE.

[Tonsitue 00 am@oTepHBIX TUAPOKCHIAX (Ha MpUMepe LUHKA U *amroMuHug™):
*XMMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMU U IIEI0YaMH, Pa3jioKeHUe Mpu
HarpeBaHUM) U MOTy4YeHue.*

['eHeTnyeckass CBsI3b MEXKAY KJIaccaMM  HEOPraHMYECKUX  COCAUHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OINpECICHUE COACPKaHUS KUCIOPOaa
B BO3J/IyX€; MOJIy4YEHHE U U3yUYCHUE CBOMCTB KHUCIOPO/1a; HAOII0ICHUE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHMS U MPEKpaIlleHUs TOpeHus (Toxkapa);
O3HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOICTB; MOJYYECHHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEILIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMU (HATPUEM U KaJIbleM ) (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); OMpEIEICHUE pPACTBOPOB KHUCIOT W IIEIOYEeH C IOMOIIbIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[0OB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;
HaOMIOZICHNE HW3MEHEHUS OKPACKM WHIUKATOPOB B PacTBOpax KHCIOT W IIEI0YEH;
u3ydeHue B3aumozeictBusi okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYyUYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METaJlJIa PYTUM U3 paCTBOPA COJIU; PEIICHUE IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxkHelme Kiaacchl HEOPraHUYECKUX COCTUHECHUI.

ITepuonnueckuii 3axkoH u lleprnoanueckas cucremMa XMMHUYECKHUX JJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINH.

[lepBble MOMBITKN KJIacCU(PUKAIIMKA XUMUUYECKHUX JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (I1IEJIOYHBIE U 1I€JI0YHO3EMEIIbHBIE METAILIIbI, TAJIOT€HbI, UHEPTHbBIC
rasbl). *2neMeHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THUIPOKCHUIBL. *

[lepuonnueckuit 3akoH. Ilepromnueckas cucreMa XUMHYECKUX 3JJIEMEHTOB
J1. 1. Menpneneena. KopoTkonepuoHas u * IIMHHOTIEPUOTHAS dbopmbI
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[Tepunonnueckoit cucrembl xumuueckux sneMeHToB [[. M. MenneneeBa. Ilepuonsl u
rpynnbl. OU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB IMEPHOJA U TPYIIIIbI
DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifep. *M3oromnbl.® Dnektponsl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XuMHUECKUX deMeHTOB Ileproanyeckoi
cucrembl J[. 1. MenaeneeBa. XapakTE€pUCTUKA XUMHUYECKOTO »JJIEMEHTa IO €ro
nojioxeHuto B Ileprnonnueckon cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJICMEHTOB MAJIbIX MEPHOJIOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HayeHue
[Tepuonnueckoro 3akoHa u I[lepruoan4ecKOr CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. . MenaeneeB — yd€Hblil ¥ rpaxgaHuH. *

Xumuyeckass cBsi3b. KoBajeHTHas (MoJjsipHas W HEMOJSpPHAas)  CBS3b.
*DIIeKTPOOTPHUIIATEITLHOCTh ATOMOB XHMHUYECKUX 3JIEMEHTOB.* MlOHHAS CBSI3b.

Crenenbp okucieHusa. OKUCIUTEILHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporeccsl
OKHCJICHHMS M BOCCTaHOBJICHUS. OKMCIIMTEIM U BOCCTAHOBUTEIIH.

XUMUYECKUI JKCIIEPUMEHT: M3y4deHHE OOpa3I0oB BEIICCTB METAUIOB W
HEMETAJUIOB; B3aMMOJECHUCTBUE THUIPOKCHJIA [IUHKA C pacTBOpPaAMH KHUCJIOT W IIEJIOYECH;
MPOBEJICHUE OIMBITOB, HIUTIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEITLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3IoKeHUs, COSTUHECHMUS ).

MexnpenMeTHbIe CBSI3H

Peammszanuss MeXNpeaMETHBIX CBA3€H IPU H3YYEHUM XUMHUHA B &8 Kjacce
OCYUIECTBJISIETCS UePE3 UCIIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUHN, TaK
U TIOHATUMN, SBISIIOUIUXCS CUCTEMHBIMU JUISI OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LMKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAyYHbINA (PaKT, THIIOTE3a, TEOPHUS], 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAOMIOJEHUE, 3KCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIA, U30TOIBI,
paZMoOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUECKUNA 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, a3, (PU3MYECKHE BETUYMHBI, €IUHUIIBI U3MEPEHMUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atMocdepa, rugpochepa, MUHEpasbl, TOPHBIE MOPOJbI, IMOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHHUE OBYUEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

ITepuognueckuii 3akoH. llepromnyeckass cUCTEMAa XHMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanyueckoil CUCTEME U CTPOCHHEM HX
aTOMOB.
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Crpoenue BemecTBa: BHUABl XHUMHYECKOW CBsI3U. THUIBI KPUCTAUIMYECKHX
pEmETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUTMUECKON PEIIETKY U BUA
XUMUYECKOU CBS3H.*

Knaccudukanusa u HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB (MEXKyHapoHas U
TpUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHNUYECKUX COEAUHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (IO YHUCIY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (EKTy, M0 M3MEHEHUIO
CTETICHEH OKHUCJICHUS XHMHUYECKHX DOJEMEHTOB, *MO OOpaTUMOCTH, MO YYacTHIO
KataimzaTopa).* DK30- W DJHAOTEPMHUYECKHE peakiuu. *TepMoXuMHUECKue
ypaBHEHUs. *

*[lonsiTue 0 ckopocTH XuMHYeckod peakiuu. [loHsTHE 00 O00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOrE€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonstue o XuMuueckoM paBHOBecHH. CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
@akTopsl, BIUAIOIINAE HA CKOPOCTh XMMHUYECKON PEAaKIUU U IMOJIOKEHUE XUMUYECKOTO
paBHOBecus. *

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIIEHUE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C UCTIONB30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopust 3IEKTPOIIUTUYECKON JUCCOLMALUU. DIEKTPOJIUTUYECKAs JTHCCOLMALNA.
DNEeKTpOJIUTBl U HE3NEKTPoJuThl. KaTHOHBI, aHWOHBIL. *MexaHu3M JUCCOLMAlUU
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMHYECKOW cBs3u. lloHstMe o creneHu
aucconuanyu.™ CuibHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun moHHoro oOMeHa. YcClioBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa A0
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U coOJieli B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
mucconmanu. Cpena pactBopa. KadecTBeHHBIE peaklMM Ha KaTUOHbI M AHUOHBIL:
XJopua-, OpoMun-, MOAUA-, CyibdaT-, kapOoHaT-, cuiIukar-, Gocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUsI, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOIINE B BOJHBIX pACTBOPaXx.

XHWMHMYECKUI JKCIEPUMEHT: O3HAKOMJIEHME C MOJACISIMH KPHUCTAIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HaTpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakuuu OT BO3ACHCTBHS pPa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLUAIIMKN KUCIIOT, EN0Yed U
cojieil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHMS PEaKIMid HOHHOTO oOMeHa (0Opa3oBaHUE
OCaJIKa, BBIJECJICHHUE raza, 00pa3oBaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIUMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu  PasyIoKeHHs,
COEIMHEHHSI); PACIO3HABAaHWE HEOPIaHMYECKUX BELIECTB C MOMOILIBIO KAYE€CTBEHHBIX
peaKLMii Ha HOHBI; PENIEHUE IKCIIEPUMEHTAIBHBIX 3a]a4.

Hemeranmibl U ux coeIMHEHUS
OO6mass  xapakTepucTHka TaloreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
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XapakTepHbIe cTeneH okucienus. CTpoeHre u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYeCcKrUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOEHCTBUE C METAIIIIaMH,
HEMETallaMi — BOJIOPOJIOM M KHUCJIOpOJoM, *menoyamu™®). Xnopoogopoa. ComnsHas
KHUCIIOTa, XUMHUYECKHE CBOMCTBA, *moiyudeHue®, mpumenenue. *JleiicTBue Xxjopa u
XJIOPOBOJIOpOJa HAa OpPraHu3M 4esioBeka.™ BaxHelmne XJIopuabl U UX HaXOXJEHUE B
pUpoe.

Oo6mast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMonelicTBUE *C HeMeTalUIaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaJjlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOM M CepHOHM KucimoTamu).* CepoBOJOPOJ: CTPOCHHE,
busznuecKkue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA).
Oxcupl ceppl Kak IpeICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMUYEeCKue cBoicTBa (oOume u creuuduyeckue). Coiau CepHOM KHUCIOTHI,
KaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucTas KucioTa. *XuMHUUYECKUe peakiluu,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
HaxoxeHue cepsl 1 €€ coenMHeH B ipupoae. [I[puMeHeHne ceprl U €€ COeAMHEHUH B
ObITYy M B MPOMBINUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO01ast xapakTepUCTHKA 3J1IEMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azota u pocdopa, xapakTepHbIEC CTCTICHU OKUCIICHHUS.

A30T, pacmnpocTpaHEHHE B MpuUpoje, (U3MYECKMEe U XHUMUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METaJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUAK: (PU3NYECKHUE M XUMHUYECKHME CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlyueHue™ u mpuUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUSI. A30THas KHUCiOTa, €€ (U3MYeCKue W XHMHYECKHuEe CBOMCTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwutparbr (paznoxenue). A30THCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHHUA.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JTOXK]JIH, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJOEMOB). *

®docdop, *ammoTponHeie Moaudukauuu docdopa,* Puznyeckue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBHME C MeETaJlaMU, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Oxcua ¢ocdopa (V), oprodochopHas KuCIOTa:
¢du3nueckue M XUMUYECKHE CBOMCTBA, *monydeHue.* *[loHsiTme O MHMHEpaIbHBIX
yaoOpenusix: HuTpathl U docdartsl. [loHaTHE 0 KOMILUIEKCHBIX yaoOpeHusx.* OOias
XapakTepucThka 31eMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUsl. BaneHTHOCTh M XapaKTepHbIE CTENEHUW OKHUCJIEHUS aTOMOB yriiepoja u
KpeMHHus. PacnipocTpaneHue yriieposaa B IPUPOJIE, XapaKTEPHBIE CTENEHN OKUCIICHHUS.

Yrnepon, amwroTponHbie Moaudukanuu (rpadur, anmasz), duMYECKHE WU
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAJUIAMU, HEMETAJNIAMH,
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*KOHIICHTPUPOBAHHBIMH a30THON M CepHOW KuciioTamu)*. AjcopOrums. Kpyrosopor
yraepoja B npupoje. Okcuabl yriepoaa, ux (puaMyeckue M XUMUYECKHUE CBOICTBA,
MOJIyYCHHE U MPUMEHEHHUE, [EHCTBHE Ha OpraHu3M uYesjoBeKa. *IKOJIOrHYecKue
npo0Osemsl, cBsi3aHHbIe ¢ OKcuaoM yriepona(lV); runoresa rio0asbHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3>PdekT.* VYronpHas kucioTa U €€ coiid, uX (umyeckue u
XUMHUYECKUE CBOICTBa, *monydeHue W mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SIICTBE.

OOmue mpeactaBieHUs 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHHI yriepoja (Ha MpuMepe METaHa, 3THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThI. * X
coctaB U xummuueckoe crpoenue. Kmaccuduxanus opranndyeckux Bemects.* [lonsrue o
OMOJIOTUYECKH BaYKHBIX BEIECTBAX: JKUPaX, OCJIKaX, YIIeBOAaX — M UX POJIA B KU3HU
yesioBeka. *MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPTraHWUYECKUX COETMHEHHI. *

KpemHunii, ero ¢usmyeckue © XUMHUYECKHE CBOMCTBa (Ha TpUMeEpe
B3aUMOJICUCTBUSL C MeETa/UIaMU M HEMeTaUlaMH), *MojydeHue®* u NpUMEHEHHE.
*CoenuHenus kpeMHus B ripupoje. O0iue npencrapienus 06 okcunae kpeMuusa(I1V) u
KpeMHHeBOM kucioTe. CUinnKartel, PU3nYecKue U XMMUYECKUE CBOMCTBA, MOTyYeHUE U
MIPUMEHEHUE B OBITY, MPOMBIIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiimue cTpouTenbHble MaTepUaibl: KepaMHKa, CTEKIJIO, LIEMEHT, OCTOH,
xene300eToH. [Ipo6iieMbl 0€30MacHOrO MCIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEPHATIOB B
MMOBCEIHEBHOMN KU3HU.*

XUMUYECKUN DKCIEPUMEHT: H3y4YeHHE OOpas3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; TPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJOPHUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB MX TMPOTEKaHUS; OMbBITHI, OTpakarouue (Qu3nueckue u
XUMHUYECKHUE CBOMCTBA TaJlOTEHOB M HMX COCIMHEHUN (BO3MOXHO WCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llamMu  XJIOpUJOB  (TajJOTCHUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COCIMHEHHUSMHU (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEpHUaIoOB); HaOJIOJeHHWE Tpoliecca OOyIrJIMBaHUS caxapa TOJA JEHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOUM KUCIIOTHI, U3YUYECHUE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUeCTBEHHOM pPEeakIuu Ha Cylb(aT-uoH U HaOIIOACHUE
MpU3HaKa e€ MPOTeKaHUs;, O3HAKOMJIEHHE ¢ (U3HMUYECKUMU CBOMCTBaMU a3ota, hochopa
Y UX COCIMHEHHM (BO3MOYKHO UCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMuaka U U3y4eHnue ero CBOMCTB; MPOBE/ICHHE
Ka4ueCTBEHHBIX PEakiuii Ha MOH aMMOHUS U (pocdaT-uOH U U3y4YCHUE MPU3HAKOB HX
MIPOTEKAHUS, B3aWMOJECUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
peméToK anMasa, rpaguTa; O3HAKOMJIEHHWE C IMPOIECCOM aaCcOpOLUHU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM M YCTPOWCTBOM TMPOTHUBOrasa; IOJyYCHHE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEJICHHUE KauE€CTBEHHBIX pEaKIui Ha
KapOOHAT- ¥ CHWJIMKAT-UOHBI M U3yYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MPOAYKIMEN CUIIMKATHOW MPOMBIILICHHOCTH; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10
teme «BaxxHenmme HeMeTauibl U UX COCTUHEHUS.

MeTtaibl U ux COCIUHCHU A
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OO1mas xapakTepUCTUKa XUMUYECKHUX JIIEMEHTOB — METAJIJIOB HA OCHOBaHUH HX
nonoxeHus B [lepuonuueckoin cucreme xumuuyeckux anemeHToB JI. 1. Menzaeneesa u
ctpoeHus atomoB. CTpoeHune MeTaioB. MeTamiudeckass CBsI3b M METaJIM4yecKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUUYECKUN PAJ HANPSKEHHM METaJUIoB.
dusnueckne U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O0mme cnocoOwl noiaydyeHus metawioB. [loHsiTue o Koppo3uu
METaJIJIOB, OCHOBHBIE CHOCOOBI 3aIUTBHl WX OT Koppo3uu. CmiaBel (CTallb, YYTyH,
AIOpaNIOMUHUMN, OpOH3a) U UX TPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH. *

[lemounble MeTaibl: MOJOXKeHHE B Ilepmonnueckoid cUCTEME XHMHYECKHX
anemeHToB 1. 1. Menneneesa; crpoenne atomoB. Haxoxnenue B npupozae. Gusnyeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI M THAPOKCUIBI HATPUS
1 Kanus. [IppumMeHenne menoYHbIX METAIUIOB U UX COEMHEHUIA.

[{esr0yHO3EMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOkKEeHUE B [leproanueckon
CUCTEME XMMHUUYECKHX 3J1IeMeHTOB J[. 1. MeHeneeBa; CTpoeHre NX aTOMOB; HaXOKICHUE
B mnpupone. POu3nyecknue M XMMHUYECKHME CBOWCTBA MarHus W Kajiblivs. BaxkHeiimine
COEIUHEHMs Kayblius (OKCHJ, TUApOKcuA, conmn). *JKEcTkocTh BOIBI U CHOCOOBI €€
ycTpaHeHus. *

AmoMHHMIL: TOJIOKEHHE B IlepMoanyeckod cucTteMe XUMHUYECKHX 3IIEMEHTOB
J. . MeHnneneeBa; CTpOCHHE aroMa; HaxoxiaeHue B npupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA allOMHHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
AIFOMUHUS.

Kenezo: mnonoxenue B Ileppoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aroMa; HAXOXKJIEHWE B npupone. DPusndeckue u
XUMUYECKUE CBOMCTBA Kelle3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxcuael, runpokcuabl u conu sxkenesa(ll) w xemesza(Ill): cocraB, cBoiicTBa U
*nonyyeHue.*

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJJIOB U CIJIABOB, UX
(Gu3MYECKUMHU CBOMCTBAMM; HU3Y4YEHHE PE3yJIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCUAA KaJbLIUA U
HaTpHs C BOJOH (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB
KECTKOM BOJBI; Ipoliecca TOPEHMsl Keje3a B KHUCIopone (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanblus, amomuHus, 1uHkKa, xkenesa(ll) m xenesa(Ill), memu(Il)); nabGmonenue u
ONMKMCAaHUE NPOLECCOB OKpPAUIMBAaHWA IJIAMEHM HOHAMHM HATpHs, Kajdus WU KalbIUs
(BO3MOXXHO HCIIONB30BAaHUE BHJIEOMATEPHANIOB); MCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATTFOMUHUS U TUAPOKCU/IA IMHKA; PEIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe « BaxxHenmme MEeTaIUIbl U UX COCTUHECHUS.

XUMHS ¥ OKpYyXKarolias cpeaa

*HoBble MaTepuasibl U TexHoJoTHH. BemiecTBa W Marepuaibl B TMOBCEAHEBHOM
KU3HU YEJIOBEKa. XMMMS M 310pOBbE. be3omacHOe HCIIONIB30BAHUE BELIECTB H
XUMUYECKUX peakiuii B ObiTy. IlepBas momMoIs TpH XUMHYECKHX OXKOTax
1 oTpaBiieHusX. OCHOBBI SKOJIOTUYECKON TPaMOTHOCTH. *

*XuUMHUUeCKoe 3arpsi3HEHHE OKpYyKaroleh cpeapl (mpenenbHas JOmyCcTUMast
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koHreHntpaius BemectB — [1JIK). Ponb xumuu B pemeHnn 3K0I0rn9ecKux mpooiem. ™
*[IpupoaHbIE MCTOYHUKHA YIJIEBOAOPOJOB (yrojb, MPUPOAHBIM Ta3, HEPTh),
IPOJYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U POMBIIIIEHHOCTH. *
XUMHUYECKUI HKCIIEPUMEHT: U3yYeHHE O00pa3loB MaTepHaioB (CTEKIIO, CILJIaBBI
METaJJIOB, IOJIMMEPHBIE MaTepUabl).*

MexnpeaMeTHbIE CBSI3U

Peanmmszanpss MeXnOpeaMETHBIX CBSA3€HM IIPU M3YYEHHMM XHMHU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHSITHUMN, TaK
U TIOHATUMN, SBJISIIOUIUXCS CUCTEMHBIMU JUISI OTHAEJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO0111e eCTECTBEHHO-HAYYHbIE TIOHTHS: HAYyYHbIN (paKT, TUIIOTE3a, 3aKOH, TEOPU,
aHaln3, CHUHTE3, KIacCu(pUKalusi, TMePUOAUYHOCTh, HAONIOJCHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHHE, MOJEIb, SBJIECHUE, MApPHUKOBBIM 3(P(EKT, TEXHOJIOTHs,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUI 3aps]l, MPOBOJHUKH, MOIYIPOBOAHUKH,
JOUDJIEKTPUKH, POTORIEMEHT, BELLIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemerka, CIUIaBbl, (PU3MUECKUE
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.IBI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXaHuE, Ouocdepa, 3IKOCUCTEMA, MHUHEPATbHBIE
yA00pEHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B uenom pesynbTaThl ocBoeHuss oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJKHBI cOBManath ¢ pesyiapratamMu DenepanbHoil paboueld MpoOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HAYUMMBIMU SIBIISIFOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MMPOrPAMMBbI OCHOBHOT'O 00IIIero 00pa3oBaHMsI
JOCTUTAIOTCS B XOJi¢ OOYYEeHHS XUMHU B EIUHCTBE Yy4eOHOW M BOCIHUTATEIILHOM
JCSTEIbHOCTH B COOTBETCTBHH C TPAJIUIIHOHHBIMU POCCHHCKUMHU COLMOKYJILTYPHBIMH H
JTYyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE MPaBUIaMH M HOpMaMH
MOBEJICHHUS ¥ CITIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AIIH
00yJaroInXcs.

JIM9HOCTHBIC pPe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaromuxcs
PYKOBOZICTBOBAThCS CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIMA W PaCIIMPEHUE
OTIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:
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IIEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M
HAay4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJETh JOCTOBEPHOM HHQOpManMeld o MepeoBbIX
OOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABIICHUS O COLMAIIBHBIX HOPMAaX U MPAaBUIIAX MEKIMYHOCTHBIX OTHOIIEH U1
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOW U JPYTrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MMO3HABATENbHBIX 3a]1a4, BHIOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3IaHUHU YUEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aHMMOIIOHMMAHUIO W B3aMMOINOMONIIM B IPOIECCE 3TOU
y49eOHON JesATEIHPHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEICHHWE W TIOCTYNKH CBOMX
TOBApPUILEH C TMO3UIUKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MOCTYIKOB;

3) LIEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKUX TPEACTABICHU O BEIIECTBE M XHUMHYECKOM pEaKIUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MIPUPOIHON CPENoit, O
POJIM XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYECHHUE HOBBIX 3HAHUHN MO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUN;

MO3HAaBaTENbHOM, MH()OPMAIIMOHHOW W YUTATENbCKOW KYJIBTYphl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOATENIbHON padbOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JTOCTYIHBIMU TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOYYeHHI0O U TIO3HAHWIO, JH0003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, MPOSKTHOM U MCCIIEIOBATEILCKON NESITEIIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHUS LIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTHUS BPEIHBIX
MpUBBIUEK (YMOTpEOJIEHUST aJKOTOJs, HAPKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMHUYECKMMHU BEILIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHUI0 mpodeccuil U Tpyla pa3iudyHOro poja,
YBOKECHHUE K TPYIy M pe3yjbTaraMm TPYAOBOM NESITEIHLHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHUAYaTbHOU
TPACKTOPUH TMPOAOHKEHUST 00pa3oBaHHsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCICITHOM
MpO(ECCUOHATIEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:
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AKOJIOTHYECKH I1eJIeCO00PA3HOT0 OTHOIICHHS K TPUPOIE KaK HICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAaHMS, TOHUMAHMS IIEHHOCTHU 3J0POBOT0 M 0€30MacHOIo
oOpaza J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUs IIEHHOCTH COOIOJICHUS IpaBHJI OE€30MacCHOIO
MOBEJICHUSI TPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
peleHns 3a/1a4, CBA3aHHBIX C OKPYKAlOLIEeW IPUPOJHOM CpelOH, IOBBIIIECHNS YPOBHS
AKOJIOTUYECKOM KYIIbTYPhI, OCO3HAHMS TJIO0ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOIeM
Y IIyTE€N UX PEHIEHUs] TOCPEACTBOM METOJIOB XHUMUHU;

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa3oBaTENbHON MPOTPAMMBI TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU IMO3HABATEIHLHBIMH JACHCTBUSAMU, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISTH PUYHMHBI M CJICICTBHS MPOCTHIX XUMHUUYCCKUX SIBJIICHUM;

OCYUIECTBJISTh CPABHEHHE, KJIACCU(DUKAIIMI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPHIM JIJISl YKa3aHHBIX JIOTHYCCKUX OTICpPaIlnii;

CTPOUTH JIOTHYECKOE CYXIACHUE TOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKIIIOUYAIOIIIEe
YCTaHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBA3ECH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BHIBATh 3HAKU M CUMBOJIbI, MOJICIH U CXEMBbI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHX TIPOIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XMMUYECKUI OIBIT, HECJIOXKHBIN SKCIICPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSTENBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJICHUS, OTIBITA;

3) pabora ¢ uHpOpMaIUeH:

BBISBJIATH JCPHUIMTE WHPOPMAIUK, NaHHBIX, HEOOXOIAMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh MHGOPMAIIUIO U3 OJHOTO BHJIA B APYToi (TaOIUILy B TEKCT U
mp.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MPEIOKCHHON yIeOHOM 3a1a4M U 3aTaHHBIX KPUTCPUEB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:
OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHE B TpymIe (ONpeaessiTh OOIIHe MeH,
pacrpenensiTh poJid, T0roBapUBaTHCS APYT C IPYTOM U T. II.).
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C NOMOILBIO NEAArora Wik caMOCTOSATEIbHO COCTaBIIATh YCTHBIE U NMUCbMEHHbBIE
TEKCTBhl C HMCMOJb30BAHUEM HILTIOCTPATUBHBIX MATE€pPUAIOB [IJIsl BBICTYIUICHUS TIEpen
ayJIUTOpUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaThb WMHIWBHUIYAIbHO W B TPYIIE: HaXOAUTh 0OIee
pelnieHre M paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS IMO3UIMK W yyeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTh U MPOSIBISATH TOTOBHOCTH K MTPEAOCTABIEHUIO OTYETA MEPE] IPYIIION.

OBnazeHNe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JCHCTBUSMH:

oOHapyxuBaTh H (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh Ieb
y4eOHOH ACeATEIHHOCTH;

BJAJETh OCHOBAMH CAMOKOHTPOJIA, CaMOOLICHKH, NPHHATHS PELICHU W
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JEHUCTBUSI C IUIAHUPYEMBIMHU pe3yJbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEW JIEATENIbHOCTH B TMpPOIECCE JOCTHKEHHUS pe3yjbTaTa, ONPENeisaTh
CIOCOOBI ICUCTBUI B paMKaX MPEI0KEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIlUEH;

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHUS,

pEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb MPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPeOyeMBbIil pe3yiabTar
JESATETBPHOCTH, OMPENCIATh TMO3UTHBHBIC W3MEHEHWS W HAMpaBlICHUS, TpeOyronme
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 110 OCBOCHHUIO 00S3aTENbHOTO COJEPKAHMUS,
YCTaHOBJICHHOTO AaHHOW DenepanbHOil pabouell MporpaMMoM, BBIIEISIOT: HAYYHbIE
3HAHUS, YMEHHS W CHOCOObI JAeWCTBUH, cnenuduyeckue aias y4eOHOro mnpeamera
«XuMHs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUU,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SBJICHWU IPUPOABI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl U NPAKTUYECKOM
JeSITeIbHOCTH Y€JI0BEKA B yCIOBHUSIX COBPEMEHHOIO O0IIECTBA; MOHUMAHUE MECTA XUMHUH
cpeau IpyruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH MOHATUHMHOIO anliapaTa i CUMBOJMYECKOTO A3bIKA XUMUU JUIS
cocTaBiieHHs] (OpPMYJT HEOPraHUYECKUX BELIECTB, YPAaBHEHUN XUMHYECKUX peakuuit (¢
OMOpOM Ha aJIropuT™M Yy4eOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHalibHOM) M YMEHHE HMCHOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI0O3HABATENbHBIX 33J1a4 C MOMOILBIO YUHUTENS; YMEHUE MCIOJIb30BATh MOJAEIU
1Sl OOBbSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI TIO aJITOPUTMY C OITIOPOM Ha ONpPEeIECTICHUS;
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IPEJCTaBICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHHE C MOMOIUIBIO YUUTEIs
OPUMEHSATh CUCTEMY XMMUYECKUX 3HAHUM [JIS YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpUaJIOM M IPHU TOJYYEHUU HOBBIX 3HAHUM, a TakXke B MPOIecce
BBITIOJIHEHUS YYEeOHBIX 3aJaHUid W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BOKHEUIIINE XUMUYECKUE TIOHATHS: XUMUYECKUWA DJIEMEHT, aToOM, MOJEKYJa,
BEILIECTBO, IMPOCTOE M CJIOXKHOE BEIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECH,
OTHOCHUTENIbHBIE ATOMHAss W MOJIEKYJIIpHAs MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHUYECKas peaKklus, pPEaKIUH COCAMHEHUS, PEAKIUH Pa3JIOKEHUs, PEaKIUH
3aMEIeHUs], peaklud 0OMeHa, TEIIoBOM APEeKT peakiuu, 3K30- U IHIAOTCPMUUYECKUE
peaxiuu, pacTBOp, MaccoBasi JOJS XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MaccoBas
J0JIS1 ¥ TIPOLICHTHAsI KOHIIGHTPAIHsI BELIECTBA B PACTBOPE, AP0 aToMa, IEKTPUUECCKHI
CJION aTtoma, aToOMHas OpOuTallb, pPaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCJIECHMUS,
XUMHUYECKasi CBS3b, AJIEKTPOOTPUIIATEIILHOCTD, MOJIAPHAs U HETMOJSpHAsl KOBaJeHTHAas
CBS3b, MOHHAsI CBSI3b, METAJUIMUECKas CBs3b, KPUCTAUIMYECKas pelieTka (aToMmHas,
MOHHAsi, METaJUIMYecKasi, MOJICKYJsipHas), MOH, KaTHOH, aHUOH, JJIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAs  JIMCCOLMALMsA, pEeaKkUud HOHHOTO oOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIUM, OKHUCIUTEIb U  BOCCTAHOBUTEINb,
OKHCJIEHUE U BOCCTAHOBJIEHHE, DJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTHUMbIE U
HEeOoOpaTUMbIE PEaKIUU, CKOPOCTh XUMHYECKOW pEaKIMH, KaTajlu3aTop, MPeaelbHO
nomyctuMas konuentpauus (I11K), koppo3us MeTanioB, CIIIaBbl;

OCHOBOIIOJIAraloIe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus: Macchl, [leproamueckuii
3akoH J[. 1. MeHnieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUHU: aTOMHO-MOJICKYJISIpHAs TEOpHs, TEOPHUS DICKTPOIUTUYECKOM
JUCCOIMAINH, & TaKKe MPEJCTABICHUS O HAYYHBIX METOAAX MO3HAHHWSA, B TOM YHUCIE
HKCIIEPUMEHTAJIbHBIX U TEOPETUUECKUX METOAaX HMCCIIEIOBAHUS BELIECTB U HU3YUCHMUS
XAMUYECKHUX PEaKIINM;

IpEeJICTaBICHNUE O MEPUONUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENIBHOCTb), MPOCTBIX W CIOXKHBIX BEHIECTB OT
MOJIOKEHUs1 3JeMeHTOB B Ilepuoanueckoit cucteme (B MajblX NEPUOAAX U TJIABHBIX
NOJrpyNnax) 1 3JEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSICHSATH CBSI3b IMOJIOXKEHUS
aneMeHnTa B Ilepuonmyeckoil CUCTEME C UMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHCIO AJIEKTPOHOB),
pacmpesieieHieM JJIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSIM aTOMOB TIEPBBIX TpPEX
MEPUOOB, KaJus U KalbIUs; KIaCCHPHUIMPOBATH XUMHUYECKHE IEMEHTHI ¢ OTIOpPOi Ha
ornpeaeneHus: PU3NIECKOTo CMbICTa MU(POBBIX JaHHBIX MEPUOINIECKON TAOIUIIBI,

YMEHHE KJIaCCHPHUIMPOBATH XUMHUUECKHE JIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA U
XUMHUYECKAE PEAKIMH C OIMOpPOM Ha CXEMBbI; OMPENCNATh BaJCHTHOCTh U CTEICHb
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, BUJ XUMHYECKOW CBSA3M U THUIl KPUCTALITUYECKON
CTPYKTYpPHI B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CpelIbl B BOJHBIX PACTBOPAX BEIIECTB
(KUCIOT, OCHOBaHMI1 ), OKUCIUTENh U BOCCTAHOBUTENH MO AJITOPUTMY YUEOHBIX JEHCTBUIA;

YMEHHME XapaKTepHU30BaThb C ONOPONM Ha CXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPO/, IpaduT, anmas, KpeMHUH, a30T,
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docdop, cepa, XJop, HATPUH, KAIHA, MAaTHUH, KAJTBIANA, ATFIOMUHUH, )KEJI€30) U CIOKHBIX
BELIECTB, B TOM YHCJE€ HX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJIOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHka, xenesza (II u II1), okcunsr yriepoaa (I u 1V), kpemuus (1V), azota u dochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMKICHIBATH C OMOPOM Ha IIJIaH U KIIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEpU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOCHHUS IOCJE TMPEABAPUTEIBHOIO aHaiIHM3a MOJ PYKOBOACTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOKHOCTb
MPOTEKAaHUsI XUMHUYECKHUX MPEBPAIIEHUH B PAa3MUYHBIX YCIOBUAX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPENY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEHWCTBHIA
MOJIEKYJISIPHbIC M HOHHBIE YPaBHEHHSI peakluii (B TOM YHCIIE peaKInii HOHHOTO oOMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBa M3YYCHHBIX KJIAcCOB /TPYNI HEOPraHMYECKHX BEIIECTB, a TaKXKe
MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIWHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM ra3oB C ONOPOH Ha
oOurre Gpopmybl; yMEHHE IPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HAXOJHUTh KOJMYECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WJIHM MPOAYKTOB PEAKIHH C
OMopoil Ha 00pa3el], aNroOpuT™M y4eOHBIX JEHCTBUI;

BJIa/ICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUA (HAOII0IeHNE, U3MEPECHHE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aJIrOpUTM YYEOHBIX NECUCTBHI; yMeHHE c(OpMyIHpoBaTh NpoOIeMy U
MPEIOKUTH ITyTH €€ PEILICHHS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30MaCHOM paOOThI
C XUMHUYECKMMH BEIIECTBAMHU, XUMHUUECKON MOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIICTYIOITUX
XUMHUYECKHUX HKCHEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJCHHEM IIaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIUM;

U3yYeHHE CIIOCOOOB pa3ziesieHus: CMeceid;

MOJTy4YeHUe KUCIOPO/a 1 U3yUeHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BELIECTBA;

UCCIIEJOBAaHUE M OIMCAHUE CBOICTB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHka u (QeHondranenHa) s
OTIpe/IeNICHUs XapaKTepa Cpeibl B paCTBOPAX KUCIIOT U LIEIOYEH;
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U3y4YeHHE B3aUMOACUCTBHS KHCIOT C METaUIaMH, OKCHUAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCleI0BaHue aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  AKCIEPUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pellieHne  OSKCIEPUMEHTANbHBIX  3aJad M0 TeMe  «DIEKTPOJIUTHYECKAs
JUCCOITUAITIS;

pellieHne IKCIEePUMEHTaIbHBIX 3a7ad 1Mo Teme «Baxkneinme HeMeTalIbl U UX
COCTUHECHHUS;

pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX
COCTUHEHHUSI;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBEHHbIC PEAKIMM Ha NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBL:
xJjopua-, Opomua-, uoAuA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTABIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJHI] U BBISBIISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOTO OOpaIEeHUs! C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TaK)Ke MPaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKpY’Kalollled MPUPOJHOM Cpelibl; TOHMMaHue BpeAa (OMAacHOCTH) BO3ACHCTBUS Ha
KUBBIC OPTaHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB YMEHBIICHUS W
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIIEBOIOB JIJIs OpTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMH XHUMHUYECKOW TpPaMOTHOCTH, BKJIIOUAIOIICH yMEHHE
MpaBUJIILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpalIbHbIE YIO0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE; YyMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBJICHWSIMH ¥ TIPOIIECCAaMHU, TPOUCXOMSIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHSATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, YMEHHE HMHTETPUPOBATh XMMHUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YIEOHBIX MIPEIMETOB C MMOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JIOCTYKCHHUAX XUMUYICCKOMN
HAyK{; HaJMYHME OMbITa pabOThl C PA3IMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
(HayyHO-TIOMYJISIpHAST JIUTEpaTypa, CIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.

21



TpeboBanust K TpeIMETHBIM pe3yJabTaTaM OCBOCHHS Y4YeOHOTro mpeaMeTra
«XuMus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMYIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT roJa K TONYy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax IMO3WIINH, Kak
PaBUIIO, IOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOrO ToJa
10 YMOJTYAHHUIO BKIIOYAIOT PE3YNbTAThl MPEABIIYIIUX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XHMHMYECKHUX IIOHATHH: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCOBas JOJISI XUMUYECKOTO AJIIEMEHTA
B COCIMHEHUHU, MOJSIPHbII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3IEeKTPOOTPHULIATETBHOCTH ™, CTEIICHb OKHUCJICHUS, XUMHYECKasl  peaxkLys,
KJIacCU(pUKaLUsl peakUuil: peaklUd COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMEIIEHUs, PeaKIM 0OMEHa, PK30- U SHJOTEPMHUUECKHE PEaKIMH; *TeraoBor 3hdexT
peakuuu’™; aapo atoma, dJEKTPOHHBIA CJIOW aroma, aTOMHas OpOUTalb, palnyC aToOMa,
XUMHYECKasl CBSA3b, NOJISIPHAS W HEMOJSApPHAs KOBAJEHTHAs CBA3b, MOHHAS CBA3b, HOH,
KaTHOH, aHWUOH, PacTBOP, MAccOBasl J0Jsl BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MIPUMEHSTD OTU NOHATHS MPH OIMUCAHUY BEIIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKUH, 3JIEKTPOHHOTO OaaHca;

OIpEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPON Ha OMpENEeCHUs, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC; NPHUHAIJICKHOCTh BEIIECTB K OIPEHCIEHHOMY KIIacCy
COEIUMHEHUM 1O QopMmyiaMm; BHUJ XUMHYECKOM CBsI3U (KOBAJIEGHTHAas M HMOHHAas) B
HEOPIaHUYECKUX COCAUHEHUSX;

UMETh NPEACTABIECHUE O CUCTEME XMMHYECKUX 3HAHHWM, YMETb C ITOMOIIbIO
YUUTENS MPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUM, JJISl YCTAHOBJICHHSI B3aMMOCBS3H
MEXy U3yYE€HHBIM MaTE€pHAIOM U MPU MOJYYSHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
OMeprupoBaTh MU Ha OA30BOM YPOBHE, TPUMEHSTH MPHU BHINOJHEHNUN YY€OHbIX 3aJaHU
Y pEUIeHUHM PacyeTHBIX 33Jlay C OMOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbIE
3aKOHBI U TEOPUU: 3aKOH COXpaHeHUs Macchl, [lepuoanuecknii 3akon .M. Menneneesa,
*3aKOH TMOCTOSIHCTBA cocTaBa®, 3akoH ABOrajpo; aTOMHO-MOJIEKYJISIpHAs TEOpUs.
CooTHOCUTh 00O3Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «lleprogmyeckas cucrema
xumudeckux asemeHtoB /. . MenzaeneeBay € YHMCIOBBIMH XapAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsii sjapa, oOIlee Yucio
AJIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMHUYECKUE peakiuu (0 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerIoBoMy 3P (EeKTy, M0 U3MEHEHHUIO CTENEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
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ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE MPUMEpPaMHU MOJICKYJSIPHBIX YpaBHEHHMA
COOTBETCTBYIOIINX XUMHUYIECKUX PEAKIUI C OTIOPO HA CXEMBI,

IIPOTHO3HPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBHSIX IOCIE
IPeIBaAPUTEIHLHOTO 00CYKICHHUS C TICIarOroM;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (opMyJie COSAUHEHUS; MAaCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUYETHI MO YPABHCHUIO XUMHUYECKON PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICTUTEIBPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O00OIIeHHWEe, CHUCTeMaTH3aIus, KIacCH(PUKANNS, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€M — IJIi M3YyUYEHHs] CBOWCTB BEIIECTB U XMMUUYECKHUX
peaKkiii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(pealbHbId M MBICICHHBIA)® 107 PYKOBOJICTBOM
nejarora;

CJIEIOBaTh TMpaBWJIAM TOJIb30BAHUS XUMHUYECKOM TOCYI0M U J1ab0paTopHBIM
o0OpyJI0OBaHUEM, a TaK)Ke MpaBWjaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYUYSHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOA), MPUTOTOBJICHUIO
PacTBOPOB € ONMPEAECTEHHON MAacCCOBOM JOJIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB IMIEIOYCH M
KHUCJIOT C TOMOIIBbI0 HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOpaHX U JIp.),
MTOATBEP)KIAIONINX KAaYECTBEHHBIH COCTaB HEOPTaHUYECKUX BEIIECTB (KauyeCTBCHHBIC
pEeaKIMK Ha HOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KJIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYCCKUX TOHSATHH: XUMHYECKHH JJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTH, JJIEKTPOOTPUIATEIILHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas peaxius,
XUMUYECKasl CBsA3b, *TETIOBOM d(PeKT peakiuu, Moiab™*, MOJSPHBIN 00BEM, pacTBOD;
AIEKTPOJUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTajiu3aTop, *XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peakimu’™, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHHE, aJUIOTPOIus, amMQpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHAsi, WOHHAS, METAUIMYECKas), KpUCTAJUIMYEcKas pemeTka, *Koppos3us
METAJJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKIuu™®, TMpeAeNbHO IOMyCTUMAas
konuentpanus (IT1K) Bemecrna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKHUX TMOHATHHA (cM. 1. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUU BEIIECTB U UX MPEBpaICHUH;

UCTIONIb30BaTh 3HAKM W CHUMBOJBI IJIsI (PUKCAIMU PE3yJNbTaTOB HAOIIOJICHHUIA,
cocTaBieHHs (OPMYJT BEIIECTB W yPAaBHCHUN XMMHYCCKUX PEAKIIMK, 3aIUCU JTaHHBIX
ycnoBuit 3aa4. Mcnonb3oBatk 0603HaueHMs, nMetomecs B [lepuoaudeckoii cucreme u
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Ta0IMIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUMI U COJIEH B BOJIE JJIS1 BBIIIOJIHEHUS 3a1aHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHMHUYECKHX JJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHUH C OTIOPOM Ha ONIPEACIICHUS, B TOM YHUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKON CBs3U (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMUYECKOM ¢opmyse; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIeJoYei, *TUN KPUCTAUIMYECKOW pPEMIETKH KOHKPETHOTO
BEIIECTBA*;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMaHHUE: *OMHMCHIBAaTh M XapaKTEepPH30BaTh* TaOIMUHYIO
dopmy Ilepuoanueckoil CHUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHITUA
«rnaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», mansle u
00JIbIIIKE TIEPUOJIBI; *COOTHOCUTH* 0003HAUECHHSI, KOTOPbIE UMEIOTCS B TIEPUOIUYECKOM
TabNuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX IJIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YNUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX 0 3IEKTPOHHBIM
CIOsAM); *OOBSICHATH® OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MallbIX MEPHOJIOB U TIJIABHBIX MOJCPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (10 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLMU BEILIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENEHENH OKHUCICHUS XUMMUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHEU(PUUECKHEe XUMUYECKUE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMMCAHWE MPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OIIOPON HA CXEMBI;

COCTABJISITh YPABHEHMS DJIEKTPOJUTHUECKON AMCCOLMALMM KUCIOT, LIEI0oYeH U
COJIEH; TOJHbIE U COKpALEHHBbIE YpaBHEHUS peaklUid HMOHHOrO OOMEHa; ypaBHEHHUS
peaKLnii, TOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBS3M MEXy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOKHOCTH TIPOTEKAHMS XHMHMUYECKHX IPEBPALICHUN IOCI€ IPEeNBapUTEIBHOTO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BELIECTB;
MacCCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPAaBHEHUIO XUMHUYECKON PEaKIHH C
OIIOPOU Ha aJIrOPUTM;

CJIeIOBaTh TNPAaBWJIAM IOJIb30BAHUS XHMHUYECKOM MOCYI0M W J1abopaTopHbIM
o0oOpylOBaHUEM, a TakXKe IMpaBWJIaM OOpaIlEHHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIMHU, MOATBEPKAAOIIME KAYECTBEHHBIM COCTaB pa3IMYHbBIX
BEIIIECTB: PACIO3HABATh OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
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docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS K MOHBI N3YYCHHBIX
METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEpAIlMU MBICTUTEILHOW NEATEIHPHOCTH — aHAINU3 |
CUHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMATH3aIINIO, BBISIBIICHUE TPHYUHHO-CIICACTBEHHBIX
CBsI3€H — JIUIsl U3yUEHUS CBOIMCTB BEIIECTB M XUMUYECKUX PEaKIUii; eCTECTBEHHO-HAYIHBIE
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHHE, MOJISTTMPOBAHNE, IKCTICPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTUPOBaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpazoBaHUs OOyYarOLIUXCS C
3aJIepP’)KKOM IICUXWYECKOIO Pa3BUTHUS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasneiaoM denepanbHON pabodeld mporpammbl
y4eOHOro npeaMeTa « XUMUs 0CHOBHOM 00pa30BaTeIbHOM MporpaMMbl 0CHOBHOTO 00111ero oOpazoBanus. [Ipu sTom Opranu3zanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpKAHUE M paclpeleieHue ydeOHOro marepuaja 1o rojgaM oOydyeHus, B
MIOCJIEZIOBATEIBHOCTh U3YYEHHsI TEM U KOJIMYECTBO YAaCOB HA OCBOEHUE KaXKJIOW TEMbI, ONPEICIIEHUE OpraHU3alMOHHBIX (HOpM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3UYECKUMU OCOOCHHOCTSIMM KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH WMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aanTaluyd y4eOHOro Marepuana no XMMHH, MPEACTaBICHHbIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapumaHTa MPUMEPHOrO TEMATHUECKOIO IUIAHUPOBaHUs aJsi oOyvatouuiics ¢ 3IIP: mepBelid mpeamonaraet
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTIOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B Hegento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)
HpHMepHLle TEMBbI, OcHoBHOE coaepixkanue OcHOBHBIE BUABI 1eATCJIbHOCTH
pacKpbIBalOUIUe JAHHBIH obdy4aromuxcst

pa3sjes nporpamMmel,
U KOJUYECTBO YaCOB,
O0TBOMMOE HA MX H3yueHHe

Pa3znen 1.IlepBoHavainbHble XuMuyeckue mousaTus(20 1)
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Tema 1. XumMusi — BakHast
00J1aCTh €CTECTBOZHAHMS U
MPaKTHYeCKOii 1esITeJTbHOCTH
Yel0BeKa

(59

IIpenmer xumun.* Pojp XUMHH B )KU3HU YeJOBeKa. XUMHUSA B
cucreMe HayK. MeTo/ibl O3HAHHUA B XUMHUU. *

Tena u BemectBa. du3ndeckue CBOMCTBA BEIIECTB. ArperaTHoe
cocTostHEe BeliecTB. YncThie BerecTBa 1 cMecH. CocoOb!
paszeneHus cMeceil. Gu3ndyeckue 1 XMMHYCCKUE SIBIICHHS.
Tlpu3Haky 1 yCIOBHS MPOTEKAHMS XUMUYCCKUX PEaKIIUH.
3HAaKOMCTBO C MTpaBWJIaMH OE30IaCHOCTH U MPHEMaMU paOOTHI B
XHUMUYECKO! J1abopaTopuu.

JlemoHcTpanuu

1. JJabopaTropHOe 000pyI0BaHHE.

2. PaznuuHble BUIBI XUMHUYECKON TTOCY/IBL.

3. O6pa3supl BeUIeCTB.

4. CriocoOrl pazaeneHus cMecelt (GunpTpoBaHue, BEIIApHBaHUE,
JTUCTHIUISALMSL, XpoMaTorpadus).

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

Jlabopamopnwie onvimol:

Ormmcanne GU3NYECKHX CBOCTB BEIIIECTB.

Paznenenne cMecu ¢ MOMOIIBIO MarHUTA.

Ipaxmuueckue pabomot:

Ne 1. JTabopatopHoe 000pyIOBaHUE U TIPHEMBI PAOOTHI C HAM.
IIpaBuna 6e30macHoit pabOTH B XUMHYECKOH JTa00OPaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW Con
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PackpbIBaTh CMBICH H3y4aeMBbIX TIOHATHH C HOMOIIBIO MEJarora.

PackpbIBaTh poJib XMMHHU B IPHPOJE U )KU3HU UETIOBEKA, €€ CBsI3b C JPYTHMH HayKaMH.

Pa3nuuath uncTHIE BELIECTBA M CMECH; OJHOPOIHbBIE U HEOJHOPOAHBIE CMECH;

Paznuuath Qusnueckue 1 XUMUYECKUE SIBJICHUS C OTIOPOH Ha OIPEACIICHHS.

OmnpenensTs NPU3HAKK XUMHYECKUX PEaKIUH U YCIOBHS UX IIPOTEKAHMS.

CrenoBaTh IpaBriIaM MOJTB30BaHMUS XUMHUUECKOH ITOCY10i 1 1a00paTOPHBIM
000py0BaHUEM, a TAKOKe MpaBHIIaM OOpaIIeHNUs C XUMHIECKIMH BEI[ECTBAMH B
COOTBETCTBHH C HHCTPYKIHMSMH 10 BEIIIOJTHEHUIO IPAKTUYECKAX padoT 1Mo
KOHTPOJIEM IIeJIarora.

[InanupoBaTh ¥ MPOBOJUTH XMMHYECKHH SKCIIEPUMEHT MO U3yYEHHIO U OTUCAHUIO
(HU3UYIECKUX CBOICTB BEIECTB, CIIOCOOOB pa3JIeNeH s CMeceil BEIEeCTB MO
PYKOBOJCTBOM Iefiarora ¢ 00Cy>kKIeHHEM IIaHa PabOTHI.

Hcronp30BaTh IpH BEIIOIHEHHH YI€OHBIX 3aJaHUH U B IIPOLIECCE NCCIEA0BATEIHCKOH
NeTeIbHOCTH HAYyYHO-TIOMYJIIPHYIO JINTEPATypy XUMHYECKOTO COJePKaHus,
CIIPaBOYHEIC MaTepHalbl, pecypchl MHTepHeTa 1101 pyKOBOJCTBOM IEIarora.

BeicTpanBath pa3BEpHYTHIC IICHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OpMaIHIo
13 yaeOHHKa U CIIPAaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIIOIb30BaTh U3yIEeHHbIH
TIOHATUHMHBIN anmnapaT Kypca XMMHUHU



Tema 2. BemecTBa
H XHMHYECKHe peakiun
(15 9)

ATOMBI 1 MOJIEKYNbl. XMMUYECKUE HIEMEHTHI. 3HAKU (CHUMBOJIBI)
XUMHYECKHUX 2JIeMEHTOB. [IpOoCThIe U CIIOXKHBIE BellecTBA. ATOMHO-
MOJIEKYJIIPHOE YUCHUE.

Xumuuaeckas Gpopmyna. BaneHTHOCTh aTOMOB XUMHUUECKUX

3JIEMEHTOB. *3aKOH MMOCTOSHCTBA COCTaBa BeHIeCTB.* OtHocHTeTbHAS

aToMHas Macca. OTHOCHTeNIbHAs MOJIEKY/IApHas Macca. MaccoBast
JIOJIs1 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

dusnyeckre U XUMUYECKUE SIBIICHUS. XUMHUYECKAask PEaKIUsl.
IIpu3Haku 1 ycrnoBUs NPOTEKaHUS XUMUUECKUX PEAKIIHH.
XuMH4ecKre ypaBHEHHUS.

Tumbl XUMHYECKUX peakiuii (COeTMHEHNUS, PA3IOKEHHS, 3aMCIIICHHS,

oOMeHa).
3aKOH COXpaHEHHUS MacChl BEIECTB.
*M. B. JIoMOHOCOB — Y4EHBIH-IHIIMKIONETUCT. ¥

JleMoHCcTpanuu

Ousnueckue sBIEHNS (pacCTUpaHUE caxapa B CTYIKE, KUIIEHHE 1
KOHZIGHCAIINS BOJBI H T. 1I.).

Xumudeckue siBJIeHUs (TOpeHUE CBEUYH, pa3jiokKeHHue caxapa,
B3aMMOJCHCTBHE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi,
pasnoxxenne runpokcuna meau(ll), B3anmoneiicteue xemnesa ¢
cepoi, B3anMoIeHcTBIE Kene3a ¢ pactBopoM conu meau(1l)).
OBIT, WIUTIOCTPUPYIOMINIT 3aKOH COXPAHEHUS MacCHI.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI

JlaGopaTopHBIC OTBITHI:

[Mpumeps! Gpu3nUecKuXx sIBICHUH (TUIaBICHNE BOCKA, TasTHHE JIba).
ITpumeps! XUMHUYECKUX SBIEHUH (IIpOKanUBaHUE METHOMN
MPOBOJIOKH, B3aMMOJEICTBHE Mella C KHCJIOTOM).

Mopenu aTOMOB U MOJIEKYJT

MpakTnuyeckan pabota Ne3 MpusHaKu NPoTeKaHUA XMMNYECKUX
peakumi

Boruucienus

— OTHOCHUTEJILHOM MOJIEKYJISIPHON MacChl BEIIECTB;

— MacCOBOH JJOJIM XUMHUYECKOTO dJIEMeHTa 1Mo (hopmyIre
COETUHEHHUS.

[TpuMeHATh ecTeCTBEHHO-HAYYHBIE METOBI TO3HAHUS (B TOM YKCIIe HaOIIOEHHE,
MOJIETTUPOBaHKE, SKCIIEPIMEHT) M OCHOBHBIE OIIEPAIIMU MBICITHTEILHOM
JeATENILHOCTH (CpaBHEHHE, KNacCH(UKALNMS) VIS U3yYESHHS BEIECTB U XMMHYECKUX
peakuuii ¢ Onopoi Ha aIrOPUTM UM CXEMY.

PackprIBaTh CMBICI H3Y9aeMBIX OHSATHH ¥ 3aKOHOB M IIPUMEHSTH 3TH HOHSTHUS IPH
OITHCAaHNY CBOICTB BEIECTB U MX MPEBpaNIeHHH ¢ OOPOH Ha IUIaH U KIIFOYEBbIe
CJIOBA.

Pasnmaate u3ndeckie 1 XUMUIECKUE SIBJICHHS, OOBSCHATH NX CYITHOCTH C TOYKU
3peHHs] AaTOMHO-MOJIEKYJISIPHOTO YUEHHS C OIIOPOH Ha ONPENETICHUS U CXEMBI.

OmnpenensTh NPU3HAKH XUMHYIECKUX PEaKIUi, yCIOBUS UX MPOTEKaHNUSI.

OOBACHATH CYIHOCTh (QU3MYECKUX U XMMHYCCKHUX SBICHUH C TOYKU 3PEHUS aTOMHO-
MOJIEKYIAPHOTO YUEHUsI C UCTIOIb30BAaHUEM BU3YaIbHOH OMOPBI.

KraccnduimpoBars XUMHYeCKHe peaknny (110 YHCIY B COCTaBY Pearupyromux 1
00pa3yOIIMXCs BEIIECTB) C OMOPO Ha CXEMBI.

CoctaBisaTh (hOpMyIIbl ONHAPHBIX BELIECTB 110 BAICHTHOCTH U OTPENEISATH
BaJICHTHOCTB 110 ()OpMyJIaM BELIECTB C OIIOPO Ha alITOPUTM Y4EOHBIX ISHCTBHUIL.

PaccTaBasaTe k03¢ GUIMEHTH B ypaBHEHUAX XUMHUYECKUX PEaKIHii C OTIOpOi Ha
ITOPUTM y4eOHBIX AEHCTBUI.

CreroBaTh MpaBHIaM HOJIB30BAHUS XUMIUECKOH ITOCYRON U 1a00paTOPHBIM
000pyoBaHIEM, a TaKXKe IpaBUIaM 0OpaIeHHs ¢ BEIECTBAMH B COOTBETCTBHUH C
HMHCTPYKLUSMH T10 BBITOJHEHHIO JJA00PATOPHBIX XUMHYIECKHX OIIBITOB MO KOHTPOJIEM
nesiarora.

Hcrionb30BaTh IpH BHIIOJHEHHH YIeOHBIX 3aJaHUI U B IIPOLIECCE NCCIIEA0BATEIbCKON
JIeSITENBHOCTH
HAaYYHO-TIIOIYJIAPHYIO JINTEPaTypy XUMHUECKOTO COJEPKAHUsL, CIPAaBOYHbIE
MaTepuaibl, pecypchl IHTepHeTa moa pykoBOACTBOM MEZarora.

BeicTpanBath pa3BEépHyTHIE MICHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha HH(OpMaIHio
13 yaeOHHKa U CIIPAaBOYHBIX MAaTEPHANIOB, IPAMOTHO HUCIIOIb30BATh N3yIEHHBII
TIOHATUHHBIN anmapaT Kypca XMMHHU

Pa3znen 2. BaxkHeiimue npeacTaBuTen Heopranudeckux semrects (30 1)
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Tema 3. Bo3ayx. Kucaopon.
ITonsTHe 06 OKCHAX

(59)

Bo3nyx — cMech razo. Coctas Bo3ayxa.

Kucnoponx — 35ieMeHT 1 IpocToe Bellie-

cTBO. O30H — *annoTpomnHas MoAUGHUKALHS KHCIopoaa.*
Haxoxenue kucioposa B mpupose, Gpusndeckne 1 XAMHYECKHIE
CBOIfcTBa (peaKIMy OKHUCIICHUS, TOpPEHNUe). Y CII0BHS BOSHHKHOBEHUS
U IpeKparieHus roperus. [lonstre 06 okcuaax.

*CHocoOBI ITOJIy4YeHHsT KHCJIOPOAa B J1abopaTopuu U
npomsiuteHHoCTH. * [Ipnmenenue kucnopona. Kpyrosopor
KHUCIIOpOJia B IPHPOJIE.

*TernoBoit 3)(heKT XUMUUECKOH peaKkuy, IOHATHE O
TEPMOXUMHYECKOM YPAaBHCHHUH, 9K30*- 1 SHIOTEPMHYECKUX
peaKuusx.

*TonnmmBo (He(Th, yroib U METaH). 3arpsi3HeHNEe BO3IyXa, CIIOCOOBI
€ro NperoTBpanieHus. Y CHIICHHE TapHUKOBOTO 3 deKTa,
paspylIeHHe 030HOBOTO ciosL. *

JleMoHCcTpanuu

Bzaumopeiicteue docdopa, cepsl U xele3a ¢ KUCIOPOAOM
(BO3MO’XKHO HCIIOJIb30BaHUE BHICOOIIBITOB).

OrnpernesieHne CollepyKaHus KUCIOPOia B BO3LyXeE.
OnBITHI, IEMOHCTPUPYIOLINE YCIOBHS BOSHUKHOBEHHS U
HpeKpanieHus TOPSHUsL.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI
JlaGopaTopHbIii OMBIT:

O3HaKoMIIeHHE ¢ 00pa3liaMi OKCHJIOB.
IMpakTnueckas paboTa:

Ne 4. TlonydeHne KUCTIOPOAA, H3YIEHHUE €TO CBOHCTB.

Boruucaenust
— MOJIEKYJISIPHOM Macchl KUCIIOPO/1a M 030Ha Ha OCHOBaHHUHU
aTOMHOM MacChl XMMHYECKOTO 3JIEMEHTA
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PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHITHUS IPU OMUCAaHUT
CBOICTB BELIECTB U UX MPEBPAILEHHUI! C UCTIOIb30BAHUEM OIOPHBIX CIIOB U KIIHUIIE.

XapakTepu3oBaThb (OMUCHIBATh)C ONOPOLL HA NAAH, CXeMY, KPAMKYIO 3aNuch
COCTaB BO31yXa, GU3HUECKHE 1 XUMHIECKHE CBOUCTBA KUCIIOPO/A, CIIOCOOBI €0
TIOJTy4YeHUs], IPUMEHEHUE ¥ 3HAUCHUE B IIPUPOJIC U JKU3HHU YeIOBEKa.

Cpasnugams peakyuu 20peHuUs U MeONEHHO20 OKUCIeHUsA C TIPEIBAPUTEIILHBIM
00CyXICHHEM ITapaMeTPOB CPaBHEHMS.

Cob6upath mpuOOpPHI AJIsI HONTyIeHHs KHCIOpOoaa (BEITECHEHHEM BOJIBI M BO3TyXa).

Pacro3HaBaTh OMBITHBIM ITyTEM KHUCIOPOJ 110 KOHTPOJIEM IIE1arora.

Hcnonb30BaTh XMMHYECKYI0 CUMBOJIMKY AU COCTABICHHS (JOPMYJI BEIIECTB,
MOJIEKYJIAPHBIX yPaBHEHHH XUMHUUECKUX PEAKIUH C yJacTHEM KHCIOPOa.

OOBACHATH CYITHOCTD KOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsA3HEHHEM BO3IyXa.

CrretoBath IpaBmiIaM 0e301acHOi paboTHI B 1a00paTOPHH IIPH UCIIOIB30BAHIN
XUMHYECKOH MOCY Il M 000PYIOBaHMS MO KOHTPOJIEM IIe/Iarora, a TaKkKe IpaBHiIaM
00palleHNs C TOPIOYMMH BEIIECTBAMH B OBITY.

[TnaHpOBaTh M OCYIIECTBIATH HA MIPAKTHKE XUMUUECKUE IKCIICPHMEHTHI, IPOBOIUTh
HaOJII0/IeHNs, IeNaTh BBIBOABI IO PE3yabTaTaM SKCIICPUMEHTA 0] PYKOBOACTBOM
Tnesarora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIme.

Hcnionp30BatTh MpH BEIMOTHEHNH YI€OHBIX 3aJaHUH U B IIpoIIecce
HCCIIE0BATEIbCKON IEATENPHOCTH HayYHO-TIOMYJIIPHYIO JINTEPaTypy XUMUIECKOTO
coziepKaHMs, CIIPaBOYHBIE MaTepHalIbl, pecypchl VIHTepHeTa 1o pyKOBOACTBOM
Mearora.

BricTpanBaTh pa3BEpHYThIC IMCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha MH(OPMAIHIO U3
y4eOHHKa ¥ CIIPAaBOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IIaH, IPaMOTHO HCIIONB30BATh
WU3YyYEHHBIN TOHATHUHHBIN anmapar Kypca XuMHU



Tema 4. Bonopon.
IToHsATHE 0 KHCJIOTAX M COJIAX

(59)

Tema 5. KommuecTBeHHbIE
OTHOIIEHHUSI B XHUMHH
(49)

Bonopon — anemenT u mpoctoe BemecTBo. Haxoxnenue B
npupoze, Gu3nUeckre 1 XMMHYECKUE CBOMCTBA (Ha IpUMepe
B3aHMOJICHCTBUS C HEMETAIaMH U OKCHUIaMU METaNJIOB),
pUMEHEHHe, *CrocoObl MOTy4eHus. *

TlonsiTue 0 KUCTOTAX U CONAX.

JlemoHCcTpanuu

Tonyuenue, cobupanue u pacrio3HaBaHHE BOJOPOJA.
T'openue Bonopona.

Bsaumopeiictere Bogopoaa ¢ okcuaom memu(ll).

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlaGopaTOpHEIi OMBIT:

BsauMozeiicTBrE KUCIIOT C METaIIAMU.
IIpaktuueckas padora:

Ne 5. Ilomydenue BOOOPOZA, U3y4EHHE €TO CBOMCTB.

Bobruuciaenust
— MOJIEKYJISIPHOM MacChl BEIIECTBA HA OCHOBAaHUM aTOMHOM MaccChl
XUMHUYECKUX DJIEMEHTOB

KonunuecTBo Bemecrsa. Mousb. MosnsipHast Mmacca. 3akoH ABOTazpo.
MonspHslit 00bEM Ta30B. Pacu€Thl M0 XUMHYECKUM YPaBHCHHUSAM.

JlemoHcTpanus
OO0pasipl BEMECTB KOJIMIECTBOM | MOJIb.

Boruncienus

— 00b€Ma, KOJIMUECTBA BEIECTBA ra3a 110 ero U3BECTHOMY
KOJIMYECTBY BEHIECTBA W 00BEMY;

— 00BEMOB T'a30B 110 YPAaBHEHHUIO PEAKIIUU HAa OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI Ira30B
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PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHITHUS IPU OMUCAaHUT
CBOICTB BEIIECTB U MX IPEBPALLICHUI.

XapakTepu3oBaTh (ONUCHIBATh) (pU3NUEeCKUe U XUMUUYECKHE CBOICTBA BOJOPOIa,
CIIOCOOBI €ro MoMydeHHs, IPUMEHEHHE C ONIOPOil Ha IIaH, KPaTKYIO 3alHCh, CXEMY.

Cob6upats puodop Iyt HOTyIeHHs BOZOPOA C MCHOIb30BaHHEM BH3YaJIbHON OTIOPHI

Hcronp30BaTh XUMHIECKYIO CHMBOJIMKY JJISI COCTaBICHUS ()OPMYIT BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKHUX PEaKIUi C yIacTHEM BOJOPO/a C OIIOPOi
Ha QJITOPHUTM.

CrnenoBaTh IpaBuiIaM 0e30MacHOM pabOTHI B 1a00PaTOPHU IPH UCTIOJIE30BAHUH
XMMHYECKOH MOCYAbl ¥ 000pyJOBaHUS MO KOHTPOJIEM Iearora., a Takxke
MpaBUiIaM 0OpaIeHUs C TOPIOYUMH BEIIECTBAMH B OBITY

IInaHupoBaTh U OCYIIECTBIATh HA MPAKTHKE XUMUYECKUE SKCTIEPUMEHTBHI, POBOIUTH
HaOJIFOJICHNS, 1eTIaTh BEIBOJIBI IO Pe3ysIbTaTaM SKCIIEPHIMEHTA MO PYKOBOACTBOM
rieziarora ¢ o0Cy>kIeHHeM IL1aHa padoThl, C UCIIONIB30BaHUEM KIIUIIIE.

YdacTBOBaTE B COBMECTHOH paboTe B rpyIIIe.

[TnaHupOBaTh M OCYIIECTBIATh HA MPAKTHKE XUMUIECKUE SKCIIEPUMEHTHI, IPOBOIUTH
HaOJIFOICHN, 1eTIaTh BEIBOBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpymie

PackpbIBaTh CMBICI U3y4aeMbIX OHATHI U IPUMEHATh 3TH MOHATHSA, a TAKXKe
U3y4CHHBIE 3aKOHBI M TCOPUU JUI PELICHUs pacdETHBIX 33/1a4 C IIOMOILBIO N1earora.

BbIuncnaTh MOJSIPHYIO MacCy BEILECTB; KOJIMYECTBO BELIECTBA, 00BEM rasza, Maccy
BEIIECTBA C OIOPOi Ha oOpaser, Ha GopMyIbI;

[IpoBoauUTE pacy€Thl MO ypaBHEHUAM XUMHUYECKUX PEAKIMI C OIIOpoi Ha oOpaserl,
ITOPUTM y4eOHBIX AEHCTBUI: KOJIHYECTBA, 00bEMA, MACCHI BEIIECTBA 110
H3BECTHOMY KOJIMIECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH.

BeicTpanBath pa3BEépHyThIe IUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha UH-

(dopmarmio U3 y4eOHHKa U CIIPAaBOYHBIX MaTEpHAaOB, IPaMOTHO HCIIOJIb30BaTh
W3y4eHHBI! OHATUIMHBIN annapar Kypca XUMHHU ¢ TIOMOLIBIO ITeAarora.



Tema 6. Bona. PactBopbl.
IonsiTue 06 ocHOBaHUsIX
(59)

Bona, ee cocras, ctpoenue, Mmonekyibl. dusnueckue cBONCTBA
BOJIBL. *AHAJIN3 U CHHTE3 — METOJBI U3Y4EHHs COCTaBa BOIBL. *
XuMH4ecKre CBOMCTBA BOJBI

(paziokeHHe, peakuuy ¢ HaTpUeM, OKCHAOM KalbLUs, OKCUIOM
cephl IV .

CocraB ocHoBaHui. [loHsATHE 00 HHANKATOPAX.

*Bona kak pactBopuTenb. * PacTBopsl. *PacTBOPUMOCTE BELIECTB B
BojEe. *

*HachlImeHHble U HeHAChIIIeHHbIe pacTBOPEL* MaccoBast 1ot
BEII[ECTBA B PACTBOPE.

*PoJb pacTBOPOB B IIPHUPOJIE U B )KU3HM YenoBeka. Kpyrosopor
BOJIBI B IpHpoje.* 3arps3HeHne npupoaHbIx Boa. OXpaHa U O9HCTKA
HPUPOJHBIX BO.

JdemMoHcTpauun

DJEeKTpOIn3 BOJBI; CHHTE3 BOJIBI; B3aHMO/ICHCTBHE BOJIBI C
Metaitamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpPUAJIOB).

PacTBopeHMe BEIIECTB ¢ pa3IMyHOil PacCTBOPHUMOCTEIO.
HccnenoBanue pacTBOPOB KUCIIOT U LIETOYEH C IOMOIIBIO
WHIUKaTOPOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

IIpaktudeckas padora:

Ne 6. [IpuroToBiieHHE paCTBOPOB € ONPEACIEHHOI MacCOBOH JToJel
PacTBOPEHHOIO BENIECTBA.

Bobruncienus
— C UCHOJIb30BaHMEM ITOHATHUS «MAcCOBasi OIS BEIIECTBA B
pactBope»
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PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHITHUS IPU OMUCAaHUT
CBOICTB BEIIECTB U UX MPEBPALIEHUN C TIOMOIIBIO IIEarora.

XapakTepu3oBaTh PU3NIECKUE U XUMUYIECKUE CBOMCTBA BOJIBL, €€ POJIb KaK
pacTBOpUTENs B MPUPOAHBIX MPOIIECCaX ¢ OMOPO Ha IJIaH U CXEMY.

CoCTaBIIATh ypaBHEHUS XMMUYECKUX PEaKIUH C yuaCTUEM BOJIbI C OIIOPOi Ha cXxeMy.

OOBSCHATE CYIIHOCTB SKOJIOTUYECKUX TIPOOIIEM, CBI3aHHBIX C 3arpsI3HEHHEM
TIPUPOJTHEIX BOJI, CIIOCOOBI OYMCTKH BOABI OT IIPUMECEH, MEepHI 110 OXpaHe BOJ OT
3arpsA3HEHUs I0CIIe IPEJBAPUTENBHOIO CTPYKTYPUPOBaHUS MaTepHaa.

ITnaHupoBaTh M OCYIIECTBIIATH HA MMPAKTHKE XUMUUECKUE HKCIIEPHMEHTBI, MPOBOIUTH
HaOJoieH s, JieNaTh BbI-

BOJIBI I10 PE3yNbTaTaM 3KCIEPUMEHTA 110J] KOHTPOJIEM MIE/1arora, ¢ HCIoJIb30BaHUEM
KIIMIIIE.

CrenoBath npaBmiaM 6e30macHON paboTHI B TaGOPaTOPUH IIPH MCHOJIE30BaHUN
XUMHYECKOH MOCYAbl M 000pyJOBaHUS 110 KOHTPOJIEM Hearora.

IIpoBOAUTE BHIYUCICHUS C IPUMEHEHHEM MOHATHUS «MacCOBasi 10JIs BEIIECTBA B
pacTBoOpe» ¢ ONMOPOH Ha (hOPMYIIBL.

Hcnonp30BaTh NpH BEIOTHEHNH yueOHBIX 3alaHUH U B IIponecce
HCCIIEI0BATENbCKON JIEITEIbHOCTU HAyIHO-MOMYISAPHYIO IUTEPATYPy XUMHUUECKOTO
COZIEPXKAHUsI, CIIPABOYHbBIE MAaTePHUATIbI, pecypchl MIHTepHEeTa O pyKOBOACTBOM
nejiarora.

BeicTpanBath pa3BEpHYTHIC IICHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OpMaIHIo
13 yueOHHKa M CIIPAaBOYHBIX MaTePHANIOB, IPAaMOTHO HUCIIOJIb30BaTh N3y4EeHHBIH
MOHATUHMHBIN anmnapar Kypca XUMUH [OCNE IPEeIBapUTEIBHOTO CTPYKTYPHUPOBAHUS
MarepHuana



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHuYecKux
coeAMHEeHM

(11 4)

Kraccuguxanus HeOpraHM4ecKuX COeIUHEHHMIL.

Okcuppl: cocTas, Knaccupukanus (OCHOBHbIC, KHCIIOTHBIE,
*aMm@oTepHbIe, HecoleoOpa3yrolre Ha IpuMepe okcuaa yriepona Il
1 oKcuaa asota Il, HomeHknatypa. [lonydenue™ okcuaos
(B3aMmopgeicTBMe C BOAOM, KNCAOTaMM, LLLENOYAMM).

OcHOBaHUS: COCTaB, KIIacCU(HUKAIHS (IIETOYHN ¥ HEPACTBOPHMBIE
OCHOBAaHWUs), HOMEHKIIATypa.

Kucnotsr: cocraB, kimaccudukarys, HOMEHKIATypa, (U3NIECKre 1
XMMHYECKHE CBOMCTBA (B3aMMOIEHCTBUE C OCHOBHBIMHU OKCHIAMU
COJISIMU Ha TIPUMEPE COJISTHOM M CEPHOU KUCTIOT), *CIocoObl
Hoxy4yeHus. * PsiJi akTHBHOCTH METaIJIOB.

Counu (cpeHue): HOMEHKIIATYpa, *CHOCOObI MOTydYeHus *,
B3aMMOJICHCTBHE COJIeH ¢ MeTaJulaMH, KUCIIOTaMH, IeJI0YaMH 1
COJIIMH.

T'eHeTHyeckast CBsI3b MEXIy KJIacCaMH HEOPTaHHYECKUX
coenuHeHuil. ['enernueckue pspl. [lonsatie 06 aM(poTepHBIX
THIPOKCHIAaX Ha IpHMepe [IMHKA U aJIOMHHUS. XUMHYECKUe
CBOMCTBA - B3aUMOJEHCTBHE C KUCIOTaMU U Lienouamu. Pasnoxxenue
NP HarpeBaHHU.

JdeMoHcTpauumn

O0pasnbl HEOPTaHWIECKUX BEIECTB PA3IMYHBIX KJIACCOB.
BsauMoieiicTBrEe pacTBOpa cepHOil KUCnoThl ¢ okcuaoM meau(ll).
Peaxuus nefitpanuzanuu.

BeiTecHenne 0JHOTO MeTaIa APyruM U3 PACTBOPA COJIHL.

JlaGopaTopHble U MPaKTHYeCKHe PadoThl

JlaGopaTopHbIC OTBITHI:

B3anmozelcTBre KHCIOT ¢ METAJIIaMH.

TTomyyeHue HepaCTBOPUMBIX OCHOBAHHH.

B3aumopeiicTBre HepaCTBOPUMBIX OCHOBAHHUH € KUCIOTaMH.
Paznoxenune rugpoxcuna menu(ll) mpu HarpeBanum.
IIpaktudeckas pabora:

Ne 7. Perienne sxcriepuMeHTaIBHBIX 3aa4 10 TeMe «OCHOBHEIE
KJTaCChl HEOPTAaHUIECKHUX COCTHHEHUID».

Boruncienus
— I10 YPaBHEHUSIM XUMHUUECKUX PEaKIIUH

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
UX 110 MEXYHapOIHOH U TPUBHAIBFHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COEIUHEHHUIN M0J] pYKOBOJCTBOM IEJarora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJ1aCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOTIb30BAHHEM
cxeMbl «I'eHeTuYecKasi B3aUMOCBS3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKHUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUM peakuii, WIUTIOCTPUPYIOLIUX XUMUUECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3YUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KAUECTBE 3PUTEIHHOM OMOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEI[ECTBA II0 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM IPOAYKTOB PEaKIUH MO
ITOPUTMY.

[InanupoBaHue U OCYILIECTBICHUE HA IPAKTUKE XUMUYECKOI0 IKCIIEPUMEHTA U
HaOJII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKON IESTENbHOCTH HAyYHO-TIONMYJIIPHON JINTEPaTyphl XUMUYECKOTO
COZIepXKaHMs, CIPaBOYHbIC MaTepHallbl, pecypchl MIHTepHeTa, ocylecTBIeHHE BEIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTHIX MTUCBbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM ITaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucreMa XumMmuueckux 3jiemenToB /1. U. MenaeneeBa.
CtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKNCINTETLHO-BOCCTAHOBUTEILHbIE peakmun (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ileproanyeckasi cucrema
XHMHYEeCKHX 3JIeMEHTOB

. U. MenneaeeBa. CTpoeHnue
aroma (7 1)

TlepBble NOMBITKY KIaCCU(PUKALMH XUMUYECKUX JJIEMEHTOB.
TlonsiTue 0 rpynmax CXOJHBIX HJIEMEHTOB (IIEIOYHbIE U
IIEJIOYHO3EMETbHBIE METAJLTBI, FAJIOT€Hbl, HHEPTHBIE Ta3bl).
*3JIeMeHTBI, KOTOpPBIE 00pa3yIoT

am(poTepHbIe OKCHIBI ¥ THAPOKCHIBL. *

Iepronnuecknii 3axoH u [leproanaeckas cucreMa XMMHYECKIX
anementos JI. . Menneneesa. Ilepuosl, rpynmsl, HOATPYIIBL.
Ouznueckuii CMBICH OPSAAKOBOTO HOMEpA dJIeMEHTa, HOMEPOB
nepuoja U rpymIsl.

Crpoenue atroMoB. CocTaB aTOMHBIX siziep. *M30TOMNBL * DIEKTPOHBL.
CTpoeHue 3IeKTPOHHBIX 000J109eK aTOMOB HEPBBIX 20 XMMUYECKUX
aneMmeHToB [lepuoauueckoii cucremst /1. . Menneneesa.
XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA II0 €0 MOJIOKEHHUIO B
Ilepuonuueckoii cucreme /1. M. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MAJIBIX IIEPUOTOB
U TJIaBHBIX TOATPYIII B 3aBUCUMOCTH OT @TOMHOTO (IIOPSAKOBOTO)
HOMepa. *

*3nauenue [lepnoandeckoro 3akona u [leprnoamueckoil cucTemMbl
XMMUYECKHUX JJIEMEHTOB JUISl PA3BUTHS HAyKU U MIPAKTHKH.
. 1. MenneneeB — y4EHBIi, IeAaror 1 rpaxaaHuH.

JdeMoHcTpauumn

Kopotkoneproanas u anuaHONEpuonaHas Gpopmsl [leproandeckoit
CHCTEMBI XUMHYECKHX dieMeHTOB [1. 1. Menneneera.
O3zHakoMIIeHHE ¢ 00pa3aMi METAIOB M HEMETAILJIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

JlaGopaTopHblit OMBIT:

B3anmozelicTBue ruipokcuia IMHKA ¢ PaCTBOPaMH KUCJIOT U
menoyein
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PackpbIBaTh CMBICI IEPHOANYIECKOTO 3aKOHA IO/ PYKOBOJICTBOM II€Iarora.

[TonuMartsk cyiiecTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX
3JIEMEHTOB (M3MEHEHUE PaliyCOB aTOMOB H 3JICKTPOOTPHLIATEIBHOCTH) U HX
COCMHEHUH OT MOJI0KEHHUS B IEPHOANIECKON CHCTEME M CTPOCHUS aToMa ¢
HCTIONIF30BaHUEM CXEM U TaOJIHII.

YcTaHaBIuBaTh CBsI3b MEX/Y IOJIOKEHHEM JIEMEHTA B IEPUOAUYECKOM ccTeMe U
CTPOCHHUEM €ro aToMa (COCTaB U 3aps] Apa, 00IIee YNCII0o IEKTPOHOB 1
pacmpereneHye ux Mo 3IeKTPOHHBIM CJI0SIM) IT0 00pasiy.

[IporHo3upoBate XapakTep U3MEHEHUSI CBOMCTB JIEMEHTOB U UX COSAMHEHUH 110
rpynnam u nepuogam [leproandeckoii ccTEMBI ¢ TOMOIIBIO TIEarora.
XapakTepu30BaTh XMMUYECKHE HJIEMEHTHI MEPBBIX TPEX MEPUOIOB, KATH, KAJIBIH
1o ux nonoxenuto B Ilepuonnueckoii cucreme Jl. 1. Menneneea.

CrenoBath npaBmiaM 6e30macHON paboTHI B 1TaGOPaTOPUH IIPH MCHOJIB30BAaHUI
XUMHYECKOH MOCYAbl M 000pyJOBaHUS 110 KOHTPOJIEM Hearora.

BeicTpanBath pa3BEpHYTHIC TICHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OpMaIHIo
13 yueOHMKa M CIIPAaBOYHBIX MaTepPHAJIOB, IPAMOTHO HCIIOJIb30BATh N3yYEeHHBIN
MOHATHIHBIN anmapar Kypca XUMHUH MOCIe CTPYKTYPUPOBAHUS MaTepuaa ¢
HCTIONBb30BAHUEM KIIHIIE.

Hcnonp30BaTe npH BEITOTHEHNH y4eOHBIX 3aJaHUI TEKCTH y4eOHMKA TIOCIIE
CTPYKTYypPHPOBaHHS MaTepuala, cupaBoyHbsie Marepuaisl ([lepuonudeckyro cucremy
XUMHUYeCKuX 3neMeHToB [I. Y. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHHIA ¥ COJICH B BOJIC, SJICKTPOXUMHUYUCCKHUN PsiJT HATIPSHKCHHI METAIIIIOB).

Hcrionb30BaTh IpH BHIIOJHEHHH YIeOHBIX 3aJaHUI U B IIPOLIECCE NCCIIEA0BATEIbCKON
JIeSITEIbHOCTH Hay4HO-TIONYJIAPHYIO JIUTEPaTypy XMMUYECKOTO COAEpKaHuUs,
CIpaBOYHbIE MaTepHUallbl, pecypchl IHTepHeTa I0J| pyKOBOACTBOM Iefarora



Tema 9. XumMuueckasi CBSI3b.
OKHCINTENbHO-
BOCCTAHOBHMTE/IbHbIE PEAKIIUU

(84)

9 KJIACC

*DJIeKTPOOTPHULIATEIBHOCTh * AaTOMOB XMMUYECKUX 3JIEMEHTOB.
Xumuueckasi CBs3b (MOHHAsA, KOBAJICHTHAS TIOJIIPHAS 1 KOBAJICHTHAS
HETIOJIApHAs).

CreneHb OKUCITICHUS.

OxucnutensHO-BoccTaHoBHTENBHBIE peaknuu (OBP). [Ipomecch
OKHCJIEHUSI U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

JemoHcTpanuu
OKHCIIATETEHO-BOCCTAHOBHUTEIIBHBIC pCaKuuru: rop€Hue, peakiuun
Ppas3yioKEHus, COCANHECHUSA

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICIT U3Y4aeMBIX TIOHATHUH 110 PyKOBOJCTBOM II€arora.

OmnpenenaTb BUA XUMHYECKOH CBA3U B COSIMHEHHH C UCIIOJIb30BAHUEM CXEM.

OmnpenenaTh CTENeHb OKUCICHUS. XUMUYECKOTO 3JIEMEHTa 110 (opMyJie ero
COCZIMHEHHUS C UCTIOJIb30BAHUEM aJITOPHTMA.

OmnpenensiTs AIEMEeHT (BEIIeCTBO) — OKUCIHTENb ¥ JJIEMEHT (BEIECTBO) —
BOCCTaHOBHTEIIb.

OOBACHATH CYITHOCTH NPOIIECCOB OKUCIICHHS Y BOCCTAaHOBIICHUS.

CocCTaBIATh EKTPOHHBIH OanaHc ¢ yIETOM YHCIIa OTAAHHBIX ¥ MPUHSTHIX
JNIEKTPOHOB.

CoCTaBiIATh ypaBHEHHE OKHCIUTEIFHO-BOCCTAHOBUTEIILHON PEAKIUH 110 alTOPUTMY
pazbopa OKHCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIIUH.

Hcnonb30BaTh NP BHIOJHCHUH YYEOHBIX 3a1aHUH TEKCThI y4eOHHUKa ociIe

CTPYKTYpHUPOBaHUs MaTepHaa, ClipaBOYHbIC MaTepUabl (IEPHOAUIECKYIO CHCTEMY
XUMHUecKuX 3nemMeHToB J. Y. Menneneepa, TabIuily pacTBOPUMOCTH KHCIIOT,
OCHOBaHUI1 U COJIeH B BOJIC, NIEKTPOXUMUYECKUNA Psi/i HATIPSDHKEHUI METAJUIOB).

IIpumMepHbIe TEMBI,
pacKpbIBaOUIUe TaHHBIA
pa3zes NporpaMmsl,

1 KOJIM4eCTBO YaCOB,
OTBOJAMMOE HA X U3yYeHHe

OcHoOBHOe coiep:kaHue

OcHoBHBIE BH/IBI 1eATETHbHOCTH
odyuaoumxcs

Paznen 1. BemecTBo u xumMu4eckue peakmuu (17 1)
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IToBTOpEHHE U yriydJieHune
3HAHUI OCHOBHBIX Pa3/ie/ioB
Kypca 8 kiaacca

(59)

Ilepnonuueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHYECKHX
anementoB JI. 1. MenzeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHHN CBOMCTB XUMUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUO/IOB,
KaJlusl, KaJabLUsl U UX

COEIMHECHUH B COOTBETCTBUU C IOJ0KEHHEM JIEMEHTOB B
MIEPUOUUECKOH CUCTEME U CTPOCHUEM UX aTOMOB.

Knaccnduxarys 1 HOMEHKIIaTypa HEOPraHHIECKHUX BENIeCTB (MEXKTyHa-
poxHast ¥ TPUBHAIIbHAS ). X UMUYECKHE CBOHCTBA BEIIECTB, OTHOCSIIUXCS
K Pa3INYHbIM KJIacCaM HEOPTaHUYECKHUX COEJUHEHUH, NX TeHeTHYEeCKast
CBSI3b HEOPTAaHUYECKUX BEIIECTB.

CTpoeHue BelecTBa: BUIbI XUMUYECKOH CBSI3U U THIIBI
KPUCTANIUYECKUX PEIETOK. *3aBHCUMOCTb CBOMCTB BEIECTB OT HX
cTpoeHus. *

JleMoHCcTpanuu

1. Mozaenu KpUCTAUIMUECKUX PEIIETOK HEOPTaHUUECKUX BEIECTB.

2. KopotkonepuoaHas v qiuHHONIepruoaHas ¢popmsl [leproxnueckoit
crucTeMbl XuMu4deckux 3meMeHnToB J1. 1. Menneneesa

XapakTepu3oBaTh XUMHUUECKUE SJIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KAITH U
KaJpLus 1o ux nojoxenuto B [lepuoanueckoii cucreme Jl. M. Menneneesa ¢
ONOPOM Ha aIrOPUTM.

KrnaccuduimpoBats 1 Ha3pIBaTh HEOPTAHUUECKUE BELIECTBA U3YUEHHBIX KJIACCOB C
OIIOPOH Ha CXeMy, TaOJIHIly pPaCTBOPHMOCTH.

OmnuceIBaTh 00IIE XMMIYECKUE CBOICTBA BENIECTB PA3INIHEIX KIIACCOB,
MOJTBEPKIATh CBOICTBA IPUMEpPaMU MOJIEKYJIIPHBIX YPaBHEHUH XUMUUECKUX
peaxuuii ¢ oopoi Ha CXeMmy.

OmnpenensTs BUI XUMHUECKOH CBA3M M TUI KPUCTAINYECKOH PEIETKY BeIecTBa
C OIIOPOM Ha cXeMy.

IIporuo3upoBath CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOSHUSI IOCIIE
MIpeIBapUTENILHOTO pa3dopa.

BeicTpauBath pa3BEpHYThIC MUCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuIo 13 yaeOHUKa ¥ CIIPABOYHBIX MaTepHAIOB, TPAMOTHO
HCIIO0JIb30BaTh U3yUCHHBII MOHATHIHBIN annapaT Kypca XUMHUH.

Hcronp30BaTh IpY BEIIOJHEHHH YUeOHbBIX 3aJaHUI U B ITpoLecce
HCCIIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATypy
XMMHYECKOTO COAEpKaHUsI, CIIPaBOYHBIE MaTepHAIIbl, pecypcsl MIHTepHeTa mox
PYKOBOJCTBOM II€JIarora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKHX
peaxkumii

(49)

Knaccnguxarnus XuMIYecKHX peaKknuii o pa3IMYHbIM ITpU3HaKaM (110
YHCITy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, *I10 TEINIOBOMY

3¢ deKTy, 10 I3MEHEHHUIO CTETICHEH OKNCICHUSI XHMUYECKHUX dJIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO KaTanu3aropa). ™

*DK30- M SHAOTEPMHUIECKHE PEAKIIH, TEPMOXHUMUUECKUE YPABHEHUSL.
ITonsiTHE O CKOPOCTH XMMHUYECKOW peakuuu. [IoHATHE O TOMOT€HHBIX U
TeTEePOTEeHHBIX peakuusx. [loHsaTne 06 06paTHMBIX

M HEOOPaTHMBIX XMMHUECKUX peaksix. [IoHATHE 0 XUMHIECKOM
paBHOBecuu. DaKTOPHI, BAUSIOLINE HA CKOPOCTh XUMHUECKON peakluu U
MOJIO’KEHNE XUMHUUECKOTO PaBHOBECHS. *
OKHCITUTENEHO-BOCCTAaHOBHUTENBHBIE PEAKIMHU (3JIEKTPOHHBIH OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM pPeaKIin).

JleMoHCcTpanuu

1. 3aBHCHIMOCTB CKOPOCTH XUMHYECKOH PEAKIHH OT PA3THIHBIX
(hakTOpOB.

2. Bo3zeiicTBre KaTanmm3aTopa Ha CKOPOCTh XUMHYECKOM PEaKIUH.
3. [Ipumepsl HEOOPATHMBIX U OOPATUMBIX PEAKIIHA.

4. CMenieHre paBHOBECHS XUMHUYECKOH PEaKIIUH.

Bobiuucienus
— KOJIMYECTBa BEIecTBa, 00bEMa U MacChl PeareHTOB MM IPOAYKTOB
10 YPaBHEHUSAM XUMUYECKUX PeaKIui
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PackpbIBaTh CMBICI U3y4aeMBbIX OHATHI U IPUMEHATh 3TH MOHATHA IIpU
OIUCAHUY CBOUCTB BEIECTB U UX NPEBPAICHUIL.

KiraccnduimpoBars XUMHYECKUE PEAKIUH IO Pa3IMYHBIM ITPHU3HAKAM.

YcraHaBIUBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIuH OT Pa3IHIHBIX
(haxTOpOB 1OJ] PYKOBOACTBOM yIHTEIIS.

[Iporao3upoBaTh BO3MOXKHOCTH IMPOTEKAHNS XUMHIECKHX [IPEBPALICHUN B
PAa3IHYHBIX YCIOBUSX MOCHIE MIPEABAPUTEIHHON pabOTHI.

Onpenensats OKUCIUTENb U BoccTaHoBuTeNb B OBP.

CoCTaBIIATh 3IEKTPOHHBIN OanaHC peakuy.

[Tpou3BOAUTE BHIYUCICHUS 10 XUMUYECKUM YPABHEHUSM 0 AJITOPUTMY.

BeicTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
nHpopMaImio 13 ydeOHNKa U CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO
HCIIONIb30BaTh U3YUEHHBIH NOHATUHHBIN anmapar Kypca XUMUH 110cIie
TIPeABapUTEIILHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcronp30BaTh IpH BRIIONHEHHH YI€OHBIX 3aJaHUH U B IIpoLecce

HCCIIEI0BATENbCKOHN JeATeIbHOCTH HayIHO-TIOIYISIPHYIO JINTEPATYpPy
XMMHUYECKOT'0 COZIepKaHuUs, CIIPaBOYHbIe MaTepuasl, pecypchl HTepHeTa nocne
KOHCYJIbTALIUU C N1€AaroroM.




Tema 2. DiIeKTpoOIUTHYECKAS
auccounanus. XuMH4yecKue
peakuMu B pacTBopax

(89)

Teopust >IEKTPOTUTHYECKON TUCCOLHALNH. DICKTPOIUTHI U
HE3/IeKTpoIuThl. KaTHOHBI, aHHOHBI. *MeXaHU3M JUCCOIHAINN
BEILIECTB C Pa3INYHBIMH BUAAMH XUMHUIECKOH cBA3U. CTemneHb
nucconranui.* CUiIbHbBIE U clla0ble HJIEKTPOIUTHL.

Peaxunu nonHOr0 0OMEHa, YCIOBHS UX IpoTeKaHus. FloHHbIe
YpaBHEHUS peaKInii.

XuMHYecKre CBOMCTBA KUCIIOT, OCHOBaHUH U COJIEH B CBETE
TIpeICTaBICHUH 00 3JIeKTponuTHIecKoit aucconmarmu. Cpena pacTBopa.
IlonsAtue o rugponuse conen.

KauecTBeHHBIE peakIUU Ha KATHOHBI

Y QHUOHBI : XJIOPUA-, OPOMUI, HO3U]I-, CYNIb(]aT-, KapOOHAT-, CHIIHKAT-
(docdar- aHHOHBI, THAPOKCHA-HOHBI KaTHOHBI AaMMOHHS, MarHus,
KaJbIWs, ATIOMHUHHS, XKeJe3a 2+, 3+ , IIHKa, IPUCYTCTBYIOLIHE B
BOJHBIX PAacCTBOpPAX..

JleMoHCcTpanuu

9J'ICKTpI/I‘-IeCKa$I IPOBOJUMOCTE PaCTBOPOB BEIICCTB; ABMKECHUE NOHOB B

3NEKTPUICCKOM TIOJIE.
OMBITHI, WLTIOCTPUPYIONIUE PU3HAKH MPOTEKAHMS PEAKIIUI HOHHOTO
oOMeHa.

OmBITHI 1O OIPE/ICNICHUIO CPEIbl B PACTBOPAX coJleil (XIIopraa HaTpHs,
KapOOHaTa HATpHs, XJIOPUJIA [INHKA).

JlabopaTopHble H MPaKTHYECKHe

padoTsl

JlaGopaTopHblii OMBIT:

Ne8Peakinu HOHHOTO OOMEHa B PaCTBOPaX 3JIEKTPOJIMTOB: cyibdara
menu(Il)

1 ménoyn, kapOboHaTa HATPUS U COJSTHOW KHCIIOTHI, PEaKIus
HENUTpaIU3aMU MEXy THAPOKCHUIOM KaJIUsl U COJISTHOW KMCIOTOM.
Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

IIpaktudeckas pabora:
No 1. Pemrenue skcrepuMeHTANIBHBIX 33/1a4 110 TEME.

Bobruncienus
— 10 YPaBHEHHUSIM XUMHUYECKHX PEaKIuil

PackphbIBaTh CMBICT H3Y4aeMBbIX TIOHATHH, a TAKKe CMBICIT TEOPHU
3JEKTPOJIUTUUECKON JUCCOLMALIMU C ONIOPOM HA CXEMBI.

OOBACHATH IPHYUHBI HJIEKTPOTIPOBOI-

HOCTH BOJHBIX PACTBOPOB C MOMOII[BIO IEJarora.

CocTaBiATh ypaBHEHUS AUCCONMALNH KHCIIOT, IET0YeH U COJICH, OTHbIe
1 COKpanIéHHbIE HOHHbBIE YPAaBHEHHSI XUMHUUECKUX PEaKIMi HOHHOTO oOMeHa.

[TnaHnpOBaTE M OCYIIECTBIAITH Ha IIPAKTHKE XUMUIECKHE SKCIICPUMEHTHI,
TIPOBOIUTH HAOIIOAEHHMS, JIeIaTh BBIBOAKI II0 pe3yJIbTaTaM SKCIIEpUMEHTa MOCIIe
MpeaBapUTENbHON paboTHI.

CrnenoBaTh IpaBuiiaM 0€30MacHOM pabOTHI B 1a00PAaTOPHU IPH UCTIOJIB30BAHUHI
XMMHYECKOH MOCYAbI ¥ 000pyJ0BaHUS MO KOHTPOJIEM Iearora.

ITpon3BOAUTH BEIYUCIEHUS IO XUMHUYECKUM yPaBHEHHSAM.

BeicTpanBath pa3BEépHyTHIC INCHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOif Ha
nHpopManuIo 13 yaeOHUKa ¥ CIIPABOYHBIX MaTepHAIOB, TPAMOTHO
HCTIOJIb30BaTh N3yYEHHBIN MOHATUITHBIN anmapar Kypca XHMHH [0CIIe
MIPeABapUTEIILHOTO CTPYKTYPUPOBaHHs MaTepraa.

Hcronp30BaTh IpH BHIIONHEHHH YIeOHBIX 3aJaHUI U B IIpoLecce
HCCIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATYpy
XMMHYECKOTO COJepKaHusI, CIIPaBOYHBIE MaTepHaIIbl, pecypcsl MIHTepHeTa mocie
KOHCYJBTAIUH C TIEAarOroM.

Pa3znen 2. Hemerasuibl U uxX coeanHenus (24 1)
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Tema 3. Oomas
XapaKTepUCTHKA XHMHYECKHX
3j1eMeHTOB VIIA-rpynnbl.
T"anorensl

(49

OO0m1as XxapakTepuCcTUKa raoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB
3THX 3JIEMEHTOB, XapaKTEePHBIE ISl HUX CTENEeHH okucieHus. CTpoeHue
U (pu3HUecKue CBOMCTBA MPOCTHIX BELIECTB — TaJlOTEHOB. XUMUUECKUE
CBOWCTBA Ha mpUMepe XJIopa (B3aUMOJCHCTBHE C METaJIaMH,
HeMeTaJIaMH (BOJOPOAOM H KHCIOPOIOM), *IIieouaMu ™).
Xnoposogopon. ConsHast KHCIIOTa, XUMHUYECKHE CBOMCTBA,
*norydeHue™®, nmpuMeHeHne. KauecTBeHHBIC peakIIMy Ha TaTOTeHU -
noHsl. *JleficTBHe XJIOpa M XJIOPOBOIOPO/Ia HA OPTaHU3M YeloBeKa. *
Baxneiimme XJI0puabl ¥ UX HAX0XKIEHHUE B IPHPOJIE.

JdeMoHcTpauumn
Buneomarepuansl: TanoreHsl U X COCTUHEHHS.
O0pasibl XJIOPHIIOB.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI
JlaGopaTopHBbIii OMBIT:

PacnioznaBanue XJ0pua-nuOHOB.

IIpakTrueckas padora:

Ne 2. TTomydeHne CoNsTHON KUCTIOTHI, U3y4eHUE €€ CBOICTB.

Boruncienus
10 YpaBHEHUSIM XUMHUYECKUX pEaKIuil.

OOBsICHATE 00IIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB HEMETAJLIOB M X
COEAMHEHMH B IIpeieNax MalbIX IEPUOIOB U INIaBHBIX NoArpynn [lepuoaudeckoit
CHCTEMBI XMMHYECKHUX JIEMEHTOB C y4ETOM CTPOEHHUS UX aTOMOB C
HCIIOJIB30BAHUEM CXEMBL.

XapaxTepn3oBaTh (pU3NUSCKUE U XUMHIECKHE CBOWCTBA MIPOCTHIX BEIIECTB
raJoreHOB (Ha IIPUMEpE XJIOPa) U CIOXKHEIX BENECTB (XJIOPOBOAOPOAA, XJIOpHIa
HaTpHs), CIOCOOBI MX MOTy4YEeHNs, IPUMEHEHUE ¥ 3HAYCHNUE B IPUPOJIE U KHU3HI
YeJ0BeKa I0CiIe CTPYKTYPUPOBAaHMS MaTeprala.

OmnpenensTh raToOreHUI-MOHBI B PACTBOPE C UCTIOIb30BAHIEM TaOIUIIBI
"XapakTepHble peakii Ha aHHOHBI".

ITnanupoBaTh U OCYIIECTBIATh HA MPAKTHKE XUMUUECKHE SKCIIEPUMEHTHI,
MIPOBOAUTH HAOIIOJEHHUS, IETIaTh BHIBOBI IO Pe3yNbTaTaM SKCIIEpUMEHTa Iocie
TIpeIBApUTENHHOM pabOTEL

Tema 4. O0man
XapaKTepUCTHKA XHMHYECKHX
anemenToB VIA-rpynnsi. Cepa
u eé coeqmuenus (5 4)

Oomast xapakTepuctuka sneMenToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE I HUX CTETICHH
oxucnenust. CTpoeHne 1 GU3MIECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CePHI.

AmIoTponHsle MOAN(HUKAIIMN KHCIOPOJA U Cephl. XIMIUUECKUE
cBoifcTBa cephl. BzanmozpeiicTBre ¢ HeMeTaIaMu - BOAOPOAOM H
KHCJIOPOJIOM, METaJlJIaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEpHOI
kucnoramu. CepoBoiopol, CTpOeHHe, HH3NUECKIe
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OOBACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 371eMeHTOB VIA-
TPYIIBI K UX COSAUHEHUI
¢ Y4€TOM CTPOEHHUS HX aTOMOB C OTIOpOii Ha cxeMy "M3MeHeHne paanycoB B
moarpymmax".

XapakTepu3oBaTh pU3NIECKUE
U1 XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA CePhl M €€ COSAMHEHUH
(cepoBOI0PO/A, OKCHIIOB CEPBI, CEPHOU KUCIOTHI, CYIb(ATOB), CIOCOOBI HX




1 XUMHUYECKHE CBOMCTBA (KUCIOTHBIC U BOCCTAHOBUTEIbHBIC). OKCHIBI
Cepbl Kak MPEACTaBUTENN KHCIOTHBIX OKcHIoB. CepHast KHCIIOTa,
(busryYecKie 1 XMMUYECKHEe CBOUCTBA (00IIHe KaK MPeICcTaBUTes

KJlacca KUCIOT U *crneruduyeckue™®), mpumeneHne. CepHUCTast KUCIOTA.

*XUMHYeCKUe peaKIuH, JIeKallie B OCHOBE IIPOMBIIUIEHHOTO CIIoco0a
TIOJTYYeHUS CEPHOM KUCIIOTHI. ATIIapaThl ¥ MPOTEKAIOINE B HUX
TIporeccs (Ha IpuMepe IPON3BOACTBA CEPHOM KHUCIOTHI). *

Comnu cepHOI KHCIIOTHI, KaueCTBEHHAs! peaKIHs Ha Cyab(aT-HoH.
Haxosxnenue ceprl u e€ coequHeHni B pupoae. *XnuMuaeckoe
3arpsI3HEHUE OKPY’KAoLIeH Cpe/ibl COETUHEHUSIMU CePhI (KUCTIOTHBIE
JIOXKIU, 3arpsAI3HEHNE BO3IyXa U BOJIOEMOB), CIOCOOBI €r0
TIpeoTBpaIeHus. *

JdemMoHcTpauun

Komnexkuuu (Buneomarepuansl): cepa U €€ COeIUHEHUS.
OOyrnuBaHue caxapa HOJ AeHCTBHEM KOHIIGHTPHPOBAHHOH CepHON
KHCIIOTBI.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

JlaGopaTopHbIC OTBITHI:

OOHapyKeHHEe CyIb(haT-HOHOB.

BsanmoneiicTBre pa30aBIeHHON CEPHOI KUCIOTHI ¢ IUHKOM.
Boruncienus

TI0 YPaBHEHUSIM XUMHYECKUX PEaKIHit

MOTy4YeHUsI, TPUMEHEHUE U 3HAUCHUE B IPUPOJIE U KU3HHU YeI0BeKa C OIOpoi Ha
CXeMy M IUIaH.

Omnpenensats HaMU4Ue cyab(paT-HOHOB B pacTBOpE.

OOBSACHATH CYLTHOCTD KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C TepepadOTKON
COCJIMHEHHUH Cephl MOCIIe CTPYKTYPUPOBAHMS MaTepHaa.

ITnaHupoBaTh N OCYIIECTBIATH HA MPAKTHKE XUMUIECKUE SKCIIEPUMEHTHI,
TIPOBOANTE HAOJIOIEHHUS, IeTIaTh BEIBOBI IO Pe3ysbTaTaM SKCIIepHMEHTA.

CrenoBath npaBmiaM 6e30macHoN paboTHI B 1TaGOPaTOPUH IPH MCHOJIB30BAaHAN
XMMHYECKOH MOCy bl ¥ 000pyJOBaHUS MO PyKOBOACTBOM II€Aarora.

ITpon3BOAUTH BBIYUCIEHUS M0 XMMHYECKIM YPaBHEHHSM I10 aJTOPUTMY.

Hcnonb30BaTh NpH BBIONHEHHH YU€OHBIX 3aJaHUH TEKCThl yIeOHHUKa,
crpaBoyHble MaTepuaisl (Ilepuoandeckyro CHCTEMY XMMHUUECKUX 3JIEMEHTOB
. Y. MenneneeBa, TaGIIUIly pacTBOPIMOCTH KHCIJIOT, OCHOBAaHUH M COJICH
B BOJI€, MJICKTPOXUMHUUECKUI PSIJ] HANIPSHKEHUH METAJIIOB).

Hcnonb30BaTh pY BEITIOJHEHNH YUeOHBIX 3aaHUI U B IpOIiecce
HCCIIEI0BATENIBCKOM IEATEIbHOCTH HAYYHO-TIOIYJISIPHYIO JINTEPATypy
XHMHYECKOTO COJIEPKAHMS, CIPABOYHBIE MaTepHaIbl, pecypcsl VIHTepHeTa mocie
KOHCYJBTAIMH C MEaroroM
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Tema 5. O6mas
XapaKTepUCTHKA XHMHYECKHX
3JIeMeHTOB VA-rpyninbl. A30T,
¢ocdop u ux coenHeHus
(79)

OOmast xapakTepucTuKa 3J1eMeHToB VA-rpynisl. OcoGeHHOCTH
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbIC JUIS HUX CTETICHH
OKHCIICHUS.

A30T, pacnpocTpaHeHHe B IpUpoie, pusndeckue 1 XUMHYECKHUE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMHaKk, ero Gpundeckrue U XMMHYECKHe CBOMCTBA, MOTydeHUE H
npumeHenue. Coll aMMOHHS, X (M3WYECKHE N XUMUYECKHE CBOMCTBA,
npumeHenne. KauecTBeHHas peaknusi Ha MOHBI aMMOHWSL.

A30THAs KHCIIOTa, €€ pU3NIecKne U XMMHUIecKne CBOicTBa (00Imue KaKk
MpenCcTaBUTeIsI KJacca KUCIOT U *crnenuduueckue*). *Azotucras
KUcnoTa. VIcrosib30BaHHE HUTPATOB U COJIEH aMMOHMS B Ka4€CTBE
MHUHEPAIbHBIX YI0OpeHui. *

XHUMHYECKOE 3arps3HEHHE OKPYKAIOLIEH CpeJibl COSMHEHUAMH a30Ta
(KMCIIOTHBIE TOXKITH, 3arpsi3HEHIE BO31yXa, IOYBHI U BOIOEMOB).
Docdop, *amutorponHsie Mogudukanuu pocopa*, hpusHIecKre u
XHUMUYECKUE CBOMCTBA.

Oxcun dochopa(V) u hochopHas kucnora, GU3NICCKHEC U XUMUICSCKUE
CBOHCTBa, *nomyueHne.* *KauecTBeHHas peakuus Ha Gpocdar-HOHBL *
*Hcmonp3oBanue hocdaToB B KauecTBE MUHEPATBHBIX YIOOpEeHU. *
3arpsi3HeHHe IPUPOIHBIX BOZOEMOB (ochaTamu.

JdemMoHcTpauun
Komnexuuu: gpocdop u ux coequneHus.
B3aumopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI

JlaGopaTopHbIC OTBITHI:

1. BzaumopeiictBue coseit aMMOHUS C MIET0YBIO.

2. O3HaKoMJIeHHE ¢ 00pa3amMy a30THBIX H (OCHOPHBIX yI0OpEHHH.
IMpakTnueckas paboTa:

Ne 10. IMomyyeHune ammuaxa, U3y4eHHUe ero CBOMCTB.

Bobruncienus
0 ypaBHEHUSIM XUMHUECKHX PEaKIUi

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B I3MEHEHHH CBOWCTB JIEMEHTOB VA-
TPYIIbI U UX COEIUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3UUECKUE U XUMHIECKHE CBOMCTBA MIPOCTHIX BELIECTB a30Ta U
¢docthopa 1 ux coequHEHNH (aMMHaKa, COJICH aMMOHHS, a30THOM KUCIIOTHI,
HUTpaTOB, okcuna ¢pocdopa(V) u bhocdopHoit kuciaoTel, Gpocharos), crocodb! nx
TIOJTy4eHUs], IPIMEHEHUE ¥ 3HAUCHUE B IPUPOJIE U JKM3HHU YeI0BeKa C
HCTIONIb30BaHUEM CXEMBL.

OmnpenensTs HOHBI aMMOHHS U (hocdaT-HOHBI B PACTBOPE C UCIIOIB30BaHUEM
Tabymne! "XapakTepHble peakI[My Ha KATHOHBI M aHUOHBI".

OOBACHATH CYIIHOCTh SKOJIOTHUECKUX NPOOIIEM, CBA3aHHBIX C HAX0XKICHHEM
coenuHeHu# a3oTa u ¢ocdopa B OKpyKalolIeH cpere.

I1naHupoBaTh M OCYIIECTBIATH HA MMPAKTHKE XUMUUECKHE SKCIIEPHMEHTHI,
MIPOBOAUTH HAOMIOAEHHUS, JieNaTh BBIBOIBI IO pe3yIbTaTaM SKCIIEPUMEHTA.

CrenoBath npaBmiaM 6e30macHol paboTHI B 1TaGOPaTOPUH IIPH MCHOJIB30BAHUI
XUMHYECKOH MOCYAbl M 000pyJOBaHUSL.

[Tpon3BOaUTH BEIMUCICHUS IO XUMIYECKUM yPaBHEHHSM.

Hcronb30BaTh NpH BHIOIHEHNH YI€OHBIX 3aJaHUH TEKCTH y4eOHHKa,
CIIPaBOYHBIE MaTepHaibl (IIEPUOANIECKYIO CHCTEMY XMMUYECKUX 3JIEMEHTOB
. U. Menneneesa, TabiHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIeii B
BOJIC, YIEKTPOXUMUYECKUH DSl HAIPSHKCHUI METAJIIOB).

Hcronp30BaTh IpH BHIIONHEHHH YIeOHBIX 3aJaHUI U B IIpoLecce

HCCIIeI0BATENbCKON JeATeIbHOCTH HayTHO-TIOIY SIPHYIO IUTEPATypy
XUMUYECKOTO COJIepKaHMs, CIIpaBOYHbIE MaTepHalbl, pecypchl HTepHeTa nocie
KOHCYJIbTALIUU C I1€AaroromM

Tema 6. O0mas xapakrepuc-
THKA XHMHYECKHAX 3JIEMCHTOB
IVA-rpynmsI.

Yriepoa U KpeMHHIi M HX

Yriepon, aJuloTpoNHbIE MOAU(HKanUK rpaduT, aaMas.
BzaumopeiicTBue ¢ MeTanIaMu, HeMeTaJlllaMH, KOHLIEHTPUPOBAaHHBIMU
A30THOM M CEepHOM KHCIOTaMH, PACIPOCTPaHEHUE B IPUPOAE,
¢dusnyeckre 1 XuMruieckre cBoiictea. Ancopouus. Kpyrosopor

OOBACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 371eMeHTOB [VA-
TPYIIIBI X UX COETUHEHUH C YUE€TOM CTPOEHHUS X aTOMOB.

XapakTepu30BaTh (pU3NUECKUE U XUMHIECKHE CBOMCTBA MPOCTHIX BELICCTB
yIiIepoAa M KPeMHUsI U MX COeUHEHHH (OKCHIIOB YIIIepoia, YroJIbHOM KUCIOTHL,
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CoeIMHeHus
(81)

yriepo/ia B MpUpoIe.
Oxcuapl yriaeposa, ux Gu3nueckne U XUMHICCKHE CBOWCTBA, UX
JeHiCTBUE Ha )KUBBIC OPTAHU3MBI, TOJIYYCHHE U TPUMEHEHHE.
*Dxonoruueckue mpobiaeMsl, cBA3aHHbBIE ¢ OKcHIoM yriepona(1V);
TUIIOTE3a TII00aTBHOTO OTEIUICHUSI KITMMaTa; TapHUKOBBIN 3 dekT. *
YronpHas KACIOTa U €€ COMH, NX (U3MYECKUAE U XUMUUCCKHE CBOMCTBA,
MoJTydeHUe U nprMeHeHne. KadecTBeHHast peakiust Ha KapOOHAT-HOHEI.
*[1epBOHAYABHBIC IOHATUS 00 OPTaHMICCKUX BEIIECTBAX KaK O
COEIMHEHHUSIX YTiIepoaa: 0COOCHHOCTH COCTaBa U cTpoenus. [loHsTre o
OHOJIOTHUECKN BaYKHBIX BEIIECTBAX: KUPaX, OeNKax, yrieBoaax.
MarepranbHOe eTUHCTBO OPraHUYECKUX M HEOPTaHUUECKUX
COCTUHeHUH. *

*KpeMHwuid, ero GU3NUECKre 1 XUMUYCCKHIE CBONCTBA (HA MpUMeEpe
B3aUMOJICHCTBHS C META/NIAMU M HEMETAJUIAMH ), TOTyICHUE U
MPUMCHCHHE B 3JICKTPOHHKE. *

*CoenuHeHMs KpeMHUs B ipupoe. OOmiue npecTaBIcHus 00 OKCHIC
kpemHuA(IV) 1 kpemHEEBOH KHca0Te. CHITMKATHL, MX HCIOJIb30BAaHHE B
ObITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaxkHelne CTpOUTeTbHbIE
MaTepHalbl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, JKelIe300eTOH.
TIpoGieMbl 6€30MACHOTO UCIIONB30BAHHS CTPOUTETILHBIX MATEPHAIOB B
TOBCETHEBHOM KHU3HU. *

JdemMoHcTpauumn

Mogenu KpUCTAINIECKHX PEIETOK anMasa, rpaduTa, MOJIEKyIIbl
¢dymepena.

AncopOuus pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM.
IIpoTtuBoras.

Bupeomarepuansl: cunukaTHast HPOMBIIUICHHOCTb.

Mozenu MoseKyJl OpraHi4ecKUX BEeIeCTB.

JlaGopaTopHble H MpPaKTHYECKHE PAGOTHI

JlaGopaTopHBIii OTBIT:

KauecTBenHast peaknust Ha kKapOOHAT-HOH.

IMpakTnueckne paboThI:

Ne 11. Tlomy4yeHue yriIeKUCIIOro ra3a U U3y4eHHUe ero CBOMCTB.
KauecTBeHHas peakiyisi Ha KapOOHAT-HOH.

Ne 12. Pemenue sKcriepuMEeHTANIBHBIX 3a1a4 1o TeMe «HemeTamiby.

Boruncienus
10 YPaBHEHUSAM XUMHUYECKUX PEAKIMH, eCIM OJUH U3 PeareHToB JaH B
BHUJIC BOJHOTO PacTBOPA C M3BECTHOM MacCOBOM JOJIEH.

KkapOOHATOB, OKCHJIAa KPEMHUS, KDEMHHEBOI KHCIIOTHI, CHIIMKATOB), CIOCOOBI HX

IOJIy4€HUs], IPUMEHCHHUE U 3HAUCHHE B IIPUPOJIE M JKM3HH YeIIOBEKa.
Omnpenensats KapOOHAT- U CUIINKAT-

HOHBI B PacTBOpE.

OOBACHATH CYITHOCTh SKOJOTHUECKUX IIPOOIIEM, CBI3aHHBIX C HAX0XKICHHEM
YTJICKHCIIOTO Ta3a B OKPYKaIoIeH cpene.

WmocTprpoBaTh B3aHMOCBSI3b HEOPTaHMIECKUX COSTUHEHHH yTriieposa u
OPTaHNYECKUX BEIIECTB 110l PYKOBOJICTBOM YUHUTEIIS.

ITnaHnpoBaTh U OCYILIECTBIATH HA MPAKTUKE XUMHYECKHE SKCIIEPUMEHTBI,
MIPOBOJUTH HAOMIOEHNS, JIEJIaTh BBIBOJIBI TI0 PE3y/bTaTaM 3KCIIEPUMEHTA TI0CIIe
MIpeABAPUTEIILHON pabOTHI.

CrnenoBaTh IpaBuiiaM 0e30MacHOM pabOTHI B 1a00OPaTOPHH IPH UCIIOJIB30BAHUHI
XUMHYECKOH MOCYIbl M 000pyJOBaHNSL.

Hcronp30BaTh NpH BEIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTHI y4eOHHUKa,
cripaBo4HbIe Matepuaisl ([lepnoandeckyro cHCTEMyY XMMHUYECKUX HJIEMEHTOB
. U. Menneneesa, TabIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U CONCH B
BO/IE, HNIEKTPOXHUMHYCCKUI P/l HAMPSDKEHUH METAJIIOB) MOCIIe KOHCYJIBTALUH C
TIEJIarOTOM.

Hcnonb30BaTh MPU BBITIOJIHEHHH YYEOHBIX 331aHUH U B IIPOIIECCe
HCCIIEJOBATENBCKON IEATENPHOCTH HAyYHO-TIOMYIISIPHYIO JIUTEPATypy
XHMHYECKOTO COJIepIKaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl IHTepHeTa mocie
KOHCYJIBTAINH C TIEAaroroM.

Paznen 3. Metasibl 1 UX coeqnHenns (20 1)

Tema 7. O61mme cBoiicTBa
METAJLIIOB
(49)

OOmast xapaKTepUCTHKa XUMUIECKHIX JIEMEHTOB — METalIOB Ha
OCHOBAaHHUH X MOJOXKeHUs B [leproandeckoii cucreMe XUMUIECKAX
snementos Jl. . MenzeneeBa u ctpoeHust aToMoB. CTpoeHHE METaJlIOB.
Mertajuinueckas cBA3b U METAJUIMYECKast KPUCTAJUINYECKas peIéTKa.

PackpbIBaTh CMBICI H3Y9aeMBIX TIOHATHH ¥ IPUMEHSITH 3TH HOHSITHUS TIPH
OITMCAHNY CBOICTB BEIIECTB U UX MPEBPAICHHUH.

OOBSCHATH 00IINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB IEMEHTOB-METAILIOB
U UX COCIMHEHUH C y4ETOM CTPOEHHSI X aTOMOB.
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DEKTPOXUMHUYECKUN PsiJ] HAIPSDKEHUH MeTaluioB. Pusndeckue u
XHUMUYECKHE CBOWCTBA MeTaioB. *O0mmue crocoOb! MOMydeHus
MeTasuioB. [IoHsTHE O KOPPO3UH METAIIIOB U OCHOBHBIE CIIOCOOBI
3aIUTHI OT KOoppo3uu. CIutaBsl (CTallb, YyTYH, AIOPATIOMUHUMA, OpOH3a),
UX IPUMEHEHHE B OBITY M IPOMBIIUIEHHOCTH. *

JleMoHcTpanuu

O3HakOMIICHHE ¢ 00pa3laMy METAJIOB M CIUIABOB, HX GU3NICCKUMHU
CBOMCTBaMH.

Mopenu KpUCTaJUIMYECKUX PEIIETOK METAILIOB.

Buneomarepuansl: KOppo3usi METaJLIOB.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI

JlaGopaTopHbIE OTBITHI:

O3zHakoMIleHHEe ¢ 00pa3laMu CIIaBOB METAJLIOB.

3aBUCUMOCTh CKOPOCTH PEAKIIMU METalIa C KHCIOTON OT HPHPOMBI
MeTana.

Boluuciaenust
— I10 YPaBHEHUSIM XUMHUYECKUX PEaKUi, €CIH OJIUH U3 PeareHTOB
COJIEP>KUT NMPUMECH

XapakTepu30BaTh CTPOCHHE METaJLIOB, 00IIe PU3MIECKUe 1 XUMHYECKUE
CBOMCTBA METAJJIOB.

XapakTepu30BaTh 001IHe CIIOCOOB! OIYYSHUS METAJUIOB MTOCTE
CTPYKTYpHPOBaHUs MaTepHaa.

CrenoBath npaBmiiaM 6e30macHON paboTHI B 1TaGOPaTOPUH TIPH MCHOJIB30BAaHUI
XUMHYECKOH MOCYIbl M 000pyJOBaHNSL.

ITpou3BOAUTE BHIYUCICHUS 10 XUMUYECKUM YPaBHCHUSIM.

Hcronp30BaTh IpH BHIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTH y4eOHHUKa,
crpaBoyHble MaTepuais! (Ilepuoandeckyro CHCTEMY XUMUUECKUX 3IIEMEHTOB
. . Menzneneesa, TabiuIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUII U couieil B
BOJIC, YNIEKTPOXUMUYECKUH DSl HAIPSHKEHUI METaJIOB).

Hcrnonb30BaTh NpH BHIIONHEHHH YU4eOHBIX 3aJaHUI U B IIpoLiecce
HCCIIEI0BATENILCKOMN IESTEIbHOCTU HayYHO-NIOIYIIIPHYIO JINTEPATypy
XMMHUUYECKOTI0 COAEpKaHMUs, CIIPaBOYHbIE MaTepUallbl, pecypcsl IHTepHeTa nocie
NIpeIBAPUTENBHON KOHCYIBTAllUU C [IEJaroroM
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Tema 8. Baxkneiinue MeTaLIbl
M MX COeJIMHEHUN
(16 1)

[{enounsie meramsl. [lonoxenue B [lepuonnyeckoit cucreme
xumuueckux sneMmenTos JI. . MenneneeBa, cTpoeHHE aTOMOB.
Haxoxnenue B npupoze.

duznyeckre 1 XMMHUYECKHE CBOMCTBA (Ha IPpUMepE HATPUS U Kausl).
OKCHIBI M THIPOKCHBI HATpuUs U Kanus. [IpuMeHeHne menoyHbIx
METAaJUIOB U MX COCIHMHCHH.

[emoyHO3eMENbHBIC METAIIIBI MATHUI U KAITBIIHN, CTPOCHUE aTOMOB.
ITonoxenue B [lepuoauueckoil cucteme xumMuyeckux snemeHTos 1. U.
MenneneeBa. Haxoxaenue B npupoe. Gusnueckue 1 XUMIYECKHE
cBOMCTBa. BaxkHelmue coequHEHNUs KanbLusl (OKCUA, TUAPOKCHU, COJTH).
*)XEcTrocTh BOABI U CIIOCOORI €€ ycTpaHeHus . *

Amromunanii. [Tonoxxenue B [lepuoauyeckoi cucreMe XUMHYECKUX
anemenToB /1. . Menneneesa, crpoenue aroma. HaxoxxaeHnue B
npupoje. Pusnueckre 1 XUMHUYECKHE CBOHCTBA. AM(OTEpHBIC CBOWCTBA
OKCHJIa U THIPOKCHJIA.

XKeneso: cocras, cBoiicTBa u nosyyenue. [lonoxxenue B [lepuonnyeckoit
cucreMe XxuMudeckux anemMenToB J[. 1. MenzeneeBa, ctpoeHue aroma.
Haxoxnenue B npupoae. duznueckue U XUMUYECKUE CBOMCTBA.
Oxcunel, ruApoKCHIBI U comn xene3a(ll)

u xenesa(Ill).

JdemMoHcTpauun

B3aumopeiictBue HaTpus ¢ BOAOH.

OkpallrBaHue IMJIaMeHU HOHAMHU HATPHsI U KaJIusl.
OkpallMBaHue MJIaMEHU HOHAMU KaJIbLUSI.
BsanmoeiicTBie oKkcHIa KalblHs C BOLOM.
Buneomarepuaisr: ropeHne jxene3a B KHCIOPOIE U XJIOpe.

JlaGopaTopHble U MpaKkTHYeCKHe PadOThI
JlaGopaTopHbIC OTBITHI:

O3zHakoMIIeHHE ¢ 00pa3aMu ATFOMUHHS U €0 CIUIABOB.
AM@oTepHBIE CBOWMCTBA THAPOKCH/IA aTFOMUHHS.
KauecTBeHHBIE peakny Ha HOHBI JKee3a.
IIpakTudeckme paboOTHL:

Ne 13. PenieHue sKCIIepUMEHTANBHBIX 33734 10 TeMe «MeTaniby.

Boruncienus
10 YpaBHEHUSIM XUMHUYECKUX PEaKIUil.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB 2JIEMEHTOB-METAIIIOB B
TPYNNax U UX COENUHEHUN C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3HIECKUE U XUMIUECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB ¥ UX COCAMHEHUN (OKCHIOB, THAPOKCHIOB, COJICH) C OTIOPOM Ha CXeMY,
CrIocoOBI MX MONTyYEHNUs, IPUMEHEHNE 1 3HAUCHHUE B IPUPOJIE U XKU3HU YeTOBeKa.

Pacrnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUi HOHBI METAUIOB (MarHus,
KaJIbIHsl, JTFOMUHIS, [IWHKA, Kene3a (2+), xkenesa (3+), meau (2+) ¢
HCIIOJIBE30BaHUEM TaOIHIB "XapaKkTepHble peaknyi Ha KaTHOHEL".

ITnaHupoBaTh N OCYIIECTBIATH HA MPAKTHKE XUMUIECKUE SKCIIEPUMEHTHI,
MIPOBOAUTE HAOIIOJEHHUS, IENIaTh BHIBOBI IO Pe3yNIbTaTaM SKCIIEPHMEHTA.

CrenoBath npaBuiIaM 0e30MacHON paboTHI B Ta0OPATOPHH MPU HCIOIB30BAHUI
XUMHYECKOH MOCYIbI 1 000PYI0BaHHSI.

ITpon3BOAUTH BEIYUCIEHUS IO XUMHYECKUM yPAaBHEHHAM.

BeicTpanBath pa3BEpHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha
nHpopManuIo 13 yueOHUKa ¥ CIIPAaBOYHBIX MaTepHAIOB, TPAMOTHO
HCTIOJIb30BaTh N3yYEHHBIN MOHATHITHBIN anmapar Kypca XHMHU.

Vcrionp30BaTh pY BEINIOIHEHUH Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATYpPy
XMMHYECKOTO COAEpKaHusl, CIIPaBOYHBIE MaTepHaIIbl, pecypcsl MIHTepHeTa mocie
MIPeABapUTENILHON KOHCYIBTAINH C TI€aroroM

Pasnen 4. Xumus 1 okpy:kaomas ¢

pexa (3 u)

Tema 9. BemiecTBa n
MaTepUaJIbl B JKU3HU YeJ0BeKa

G

*Hosble MaTe€pualibl U TEXHOJIOTHUH. BemecTtBa u MaTe€puajibl B
TOBCEIHEBHOH KU3HH YeIIOBeKa. XUMUSI K 300POBBE. Bbe3onacHoe
HCIIOJIB30BAHUEC BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ B 6BITy.

XapakTepu30BaTh POJIb XUMHHU B PA3IMYHBIX cepax AeATeIbHOCTH JIFOICH,
OCHOBHBIE BEIIECTBA U MaTE€pHaJIbl, IPUMEHICMBIE B )KU3HH COBPEMEHHOTO
4EeJI0BEKA.

IIpupoHbIe HCTOYHHKH YTIIEBOAOPOAOB (YTOJIb, IPUPOIHEIN Ta3,

OOBSICHATE ycCi10BusA 0€30I1aCHOr0 HUCIOIL30BaAHMS BCHICCTB 1 XUMHWYCCKUX
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He(Th), IPOIYKTHI UX NepepabOTKH, HX POJIb B OBITY H peakIyii B OBITY.

MPOMBIIUIEHHOCTH. AHanu3upoBaTh U KPUTUIECKH OL[EHUBATh HH)OPMAILUIO O BIUSTHUU

OCHOBBI 3KOJIOTHYECKOH TPAMOTHOCTH. XHUMHUUECKOE 3arps3HEHUE MIPOMBIIIIEHHOCTH, CETbCKOTO X034HCTBA, TPAHCTIOPTA U JIP. HA COCTOSTHUE
OKpY>Karollei cpeasl (MPpeAebHO JOMyCTUMAas KOHIIGHTPALIHS OKpY’Karomlel cpebl.

Bemects — ITJIK). VMeTb OKa3bIBaTh NMEPBYIO IOMOIIb MIPH XUMUYECKUX 0XKOTaX U OTPABICHUSAX.
Ponb XUMHH B peIICHNH 3KOJIIOTHIECKHX IPoOiIeM. * [MpuaNMaTh yyactue B 00CYKICHUH IIPOOIEM XUMHIECKOH U KOOI HIECKOM

HaIpaBJICHHOCTH, BEICKa3bIBATh COOCTBEHHYIO MO3UIIMIO 10 IIpoOiIeMe 1
TIpeIaraTb BO3MOXKHBIE IIYTH €€ peIIeHus ¢ OTIopoil Ha HH(pOPMAIHIO U3
y4eOHHKA U CIIpaBOYHBIE MaTepHaIIbl, pecypcsl VHTepHeTa.

IIpu pazpaboTke pabodeil mporpaMMbl B TEMaTHUECKOM IUIAHUPOBAHWU TOJDKHBI OBITH YYTEHBI BO3MOJKHOCTH HCIIOJIB30BAHMS DIIEKTPOHHBIX (IH(POBBIX) 00pa3oBaTEIbHBIX
PECYpCoB, SBISIOMMXCS Y9eOHO-METOUISCKIMI MaTepHanaMy (MyJIbTUMEANHHBIE IPOTPaMMBl, SJICKTPOHHBIC YICOHUKH M 3aJaYHUKH, 3JICKTPOHHBIC OMOIMOTEKH, BUPTYalbHbIC
NabopaToOpHH, WTPOBBIE MPOrPAMMBI, KOJUICKIHH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCHOJB3YeMBIMH Ul OOYYCHHsS W BOCIUTAHHS Pa3IMYHBIX TPYNN IOJb30BaTelNCH,
NPEICTaBICHHBIMU B BJICKTPOHHOM (LM(POBOM) BUIE M pealM3yOIIMMHK AunakTudeckue Bo3moxkHoctH UKT, comepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHUH.

2-ii BApMAHT
TEMATHYECKOE IINTAHUPOBAHHME

Bropoil BapuaHT NpPUMEPHOrO0 TEMAaTUYECKOIO IUIAHUPOBAHUS MCIONb3yeTcs, eciau oOydaromuecs ¢ 3IIP momywaror
o0Opa3oBaHMe B OTIEIBHOM KJlacce. B 1aHHOM BapuaHTe NpeaaraeTes:

- U3y4YEHHE MaTepuana KpylnHbIMU OJI0KaMu;

- onepeskaroniee 00yueHue;

- BO3MO>XHOCTb IPUMEHEHMSI 3HAHUN B Pa3IMYHbBIX YCIOBUAX (IIEPEHOC 3HAHUMN 10 aHAJIOTUU OT OOIIMX CBOMCTB Pa3IMYHbIX
KJIACCOB BEILLIECTB K OOIIMM M crielu(UIECKUM CBOWCTBAM KOHKPETHBIX BELIECTB), YTO YBEIMUYMBAET JIOJIIO CAMOCTOSATEIbHOCTH
oOyyaroluxcst Mpu U3y4YeHUH HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3y4Y€HUS  BEIIECTB —  CBOMCTBAa  BEIIECTB  OMNpPENESIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENIBHOCTBI0, XUMUUECKON CBA3BIO U CTPYKTYPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX DPEILETOK.
(Temsr: cTpoeHue aTomMa, CTPOCHHE BEIIECTBA, BAXKHEUILINE MTPEICTABUTEIH POCTHIX U CJIOKHBIX BEIIECTB, XUMHUUECKHUE PEAKIINHN).

M3MeHeHne TUIaHUPOBAHNUS 110 Pa3AeiiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKOM XMMHUHU OCYHIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHU BbIACIAETCA Ha
IpuMeHeHue 3HaHui B 9 kiacce. 13 9 knacca B 8- mepeHocsATcs TemMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuun',
"DIEKTPOIIUTHYECKAsA TUCCOUHALNSA. XMMUUECKHE PEAKIIUU B PACTBOpax;
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamie»y niepen «Hemetammammy, T.K. obydaroruecs: ¢ 3[1P 6ombie 3HAKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs ¥ OKpysKaroias cpeaa’ paCKpbIBaeTCsA Ha KOHKPETHBIX ITpUMEpPax B pazaenax "Metamibsl 1 ux coequHenus ", "HemeTtamisl
IV-VII rpynm u ux coenuHeHus";

- 00beIMHEHUE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTINYHiL; TeMa «Kucinopoay
u Tema «Bonopoa»);

- BbIIeNieHue oTnebHBIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX»). BrigeneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJIA KiacCU(UKALMK, HOMEHKIATypa, OOIIME CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBIECHHE (POPMYI] MO
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTuKyM» B KOHIIE TEPBOTO U BTOPOIO TOJI0OB OOYUEHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 roga oOy4deHust)

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha IPaKTHIECKUE
paboTh! paboThI

Paznen «IlepBoHavyasibHble XMMUYECKHE MOHATHSY, 144

1. Xwumws — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTEeCTBO3HAHMUS M MPAKTHUECKOH oOpamieHus ¢ HUM»
TIeSITETBHOCTH YeJIOBEKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKUE PEAKIIUH. 7 - 1 [pakTuueckas padora Ne3 «[IpuzHaku mpoTeKaHHUsi XUMHUYECKUX PEAKIIHii»

3. KonmyecTBeHHBIE OTHOIICHNS B 3 1 - KontponpsHas padora Nel «[lepBoHavanbHble XHMHUYECKIE TIOHATHS, XUMAIECKUE
XUMHHU (hopMyIEI U ypaBHEHUS 3arpsI3HEHHON TOBAPEHHOU COJIM»

Paznen «llepuoanyeckuii 3aKOH U MepHoMUecKas cucrema Xxumuueckux snementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMHUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE pEeaKuny, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CCTEMa XUMHUYCCKHUX IIEMCHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J[.U. Menzaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelmue npecTaBUTeI HEOPraHHIEeCKUX BeLeCcTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopom»

7. Bopa. PactBopsl. 5 1 IMpaxTnaeckas pabota Ne6 «[IpUroToBiIeHHE PaCTBOPOB C ONPEACICHHON
MAacCOBOH JI0JIe PaCTBOPEHHOTO BEIIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas paborta NeS «OcHOBHBIE KJIacCHl HEOPIAHMYECKUX COCANHEHHI

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Ha3zBanwus pabot

Paznen «IloBTopeHue 1 yriiy0ieHHe 3HaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX Pa3/IeNoB Kypca 8 Kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIlK B pacTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTrieckas TUCCOIUAIIN

Pazgen «MeTamisl 1 X coequHeHus», 20u

1. O6ume cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244
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3.00mas xapaKTepuCTHKa 4 - -
XUMHYECKHX 35eMeHToB Vla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa 5 - -
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa 7 - 1 [pakTrueckas pabora Nel0 «[lomydeHre aMmMuaKa U n3ydeHHEe ero CBOHCTBY
XMMHUYECKHX JIeMeHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COEIMHEHHSI.

6.001mas xapaKTepuCTHKa 8 1 2 [pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
XUMHYECKHX dyieMeHToB |Va IpakTrnueckas pabora Nel2 «Pemenne sKkCIIepIMEHTAIBHBIX 3a/1ad 110 TeMe

rpynnsl. YTaepoJ, KpeMHHH U UX «Hemetamier IV-VII rpynn 1 ux coenuHEHUINM

COEIUHEHMS. KontpospHas padora Ne7 «Hemetambn

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE 10 - -
MOHSATHUS 00 OPTaHUYECKHUX
BEIECTBAX

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumusy, 44

13. Xumus 1 okpyx)aromas cpeaa. 1 - -

14. O6GobuIeHre MaTepuaa 1o 3 1 - KontponpHas padora Ne9 «MroroBas padora 3a Kypc HEOPraHHIECKOH XHUMHI)
Kypcy «Heopranudeckass XUMHUsI»

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

IIpumMepHbIe TEMBI,
pacKpbIBaOUIUe JTaHHBIA
pa3nes NporpaMmel, OcHOBHOe coep:kaHue

H KOJIN4eCTBO YaCOB,
O0TBOIMMOE HA X U3YUYeHHe

OcHOBHbBIE BU/IbI 1eATEIbHOCTH
00y4arouXxcs

Pasgen 1.IlepBoHavyaabHbIe XUMAYeCKHE MTOHATHSA(14 1)
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Tema 1. XuMusi — BakHast
00J1aCTh €CTECTBO3HAHUA U
NMPAKTHYECKOH 1eSITETbHOCTH
YeJI0BeKAa

(49)

*XuUMHs B cCTeMe HayK. PoJb XMMUU B J)KU3HH YellOBEKa. *
Tena u BemecrBa. duznueckue cBoiicTBa BeulecTs. IIpaBuna
0e30macHOr0 OOpalieHus ¢ BEIECTBAMH W JIA0OPaTOPHBIM

obopynoBanmeM. UYwmcthle BemectBa W cMecd. CrocoObl

paznenenus cMecedd. *[1oHATHE 0 METOaX ITO3HAHUS B XUMHU. *
JemoncTpanuu

1. JIaboparopHoe 0060pyrOBaHHE.

2. Pa3nuyHbIe BUIBI XUMHIECKOH TOCYBI. 3. OOpa3ibl
BEIIECTB.

4. CriocoOr! pasaeneHus cMecei (GunpTpoBanue,
BBIMIAPUBAHNE, NUCTHILLLHA, XpOMaTorpadus).
JlaGopaTopHble U NIPaKTHYeCKHE PadOTHI

JlaGopaTopHbIe OTBITHL:

Omnmcanue GU3NIECKUX CBOICTB BEIIECTB.

Paznenenne cMecH ¢ MOMOIIBIO MarHUTA.

[pakTryeckne paboOTHL:

Ne 1. JIabopaTopHOe 000pyAOBaHUE U IPUEMBI OOPAICHHS C
HUM

Ne 2. OuncTka 3arpsA3HEHHON IOBAPEHHON COMU

PackpbIBaTh CMBICI U3y4aeMbIX NOHATHIA C IOMOLIBIO [IE1arora.

PackpbIBaTh poib XMMHUM B IIPUPOJIE U )KU3HH YEIIOBEKA, €€ CBA3b C JPYrMMU HayKaMU.

Paznuuath 4uCThIE BELECTBA U CMECH; OJHOPOHBIE U HEOAHOPOHBIE CMECH;

Pa3nuuate Qusnueckue U XUMUIECKHE SIBJICHHS C OTIOPOil Ha ONpeaeIeHHs.

OmnpenensTs NPU3HAKN XUMHIECKUX PEaKIUi U yCIOBHS X MPOTEKAHHS.

CrenoBaTh IpaBuiIaM MOJNb30BaHHUSA XUMHUUECKOH TTOCY/ 101 U Tab0paTOpHBIM 000PYAOBaHHUEM, @ TAKKE
IpaBHIaM OOpaIEHUs ¢ XMMHYECKAMU BEIECTBAMU B COOTBETCTBUH C HHCTPYKIHAMH IO
BBINOJTHEHUIO MPAKTUIECKUX PadOT IO/ KOHTPOJIEM I1e/1arora.

IImannpoBaTh ¥ MPOBOIUTH XUMHUYECKUH 3KCIEPUMEHT 10 H3YUESHHUIO U ONMUCAHHIO (PU3NIECKIX
CBOICTB BEIECTB, CIIOCOOOB pa3/ieeHNsI CMecel BEIeCTB IO/ pPyKOBOACTBOM II€larora ¢
00CyXIeHHEeM IITaHa PaboTHI.

Hcrnonb30BaTh NpH BBIMONHEHHH YUeOHBIX 3aJaHUH U B IPOLIECCE UCCIEI0BATENBCKON IEATENBHOCTH
HAaYYHO-TIOMYJSIPHYIO JIATEPATyPy XUMHIECKOTO COAEPKaHUs, CIIPAaBOYHBIE MATEPHAIIBI, PECYPCHI
WHTepHeTa Mo pyKOBOJICTBOM IEIArora.

BericTpanBath pa3BépHyThIC MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMAIMIO U3 ydeOHUKA U
CIPaBOYHBIX MaTEpPHUajOB, IPaMOTHO MCIIOIb30BaTh U3yUCHHBIN IOHATUIHBIN annapaT Kypca XUMUH

Tema 2. BemecTBa
M XHUMHYeCKHEe PeaKIuu

(74)

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE DIIEMEHTHI. 3HaKU
(CUMBOJIBI) XUMHYECKHX 3JIEMEHTOB. OTHOCHUTEIIbHAS aTOMHAs
macca. [Ipocteie ©  clOXKHBIE  BemecTBa.  ATOMHO-
MOJIEKYJIIPHOE YUCHHE.

Xumuueckas popmyna. BaJeHTHOCTh aTOMOB XUMHYECKUAX
BellecTs. *

J0J1d

OJICMCHTOB. *3aKoH NMOCTOAHCTBA  COCTaBa

OTHOCHUTENbHAS MOJICKYJIApHass Macca. Maccosas

XUMHUYCCKOI'O 3JICMCHTA B COC/IMHCHUH.
dusnyueckre 1 XUMHUECKUE SIBIICHUS. X UMAYECKast peakuusd

u eé MPpU3HaKH. YpaBHeHm{ XUMHYCCKUX peakunﬁ. 3akoH

COXpaHCHHA MacCCbl BEIICCTB Turbel XUMHYECKHX peakunﬁ

(coenuHeHue, pa3IoKeHHe, 3aMeleHne, 0OMEH).
*M. B. JIoMOHOCOB — Y4EHBI-9HINKIOTEIHCT. *

JeMoHCcTpanuu

dusnueckue sBICHUS (pacTUpaHHUe caxapa B CTyIKe, KUIIEHHE
Y KOHJISHCALIUs BOJIBI U T. [1.).

Xumpdeckre BIeHHs (TOpPEHNE CBEUH, Pa3IoKeHNE caxapa,
B3aNMOJICHCTBUE CEPHON KHUCIIOTHI C XJIOPHIOM Oapws,
pazioxenue ruapokcuaa meau(ll), B3anmoneiicteue xenesa ¢
cepoif, B3anMoieiicTBHe xkenes3a ¢ pactBopom comn meau(1l)).
OTMBIT, MIITIOCTPUPYIOMINI 3aKOH COXPaHEHUS MacCHl.

[TpuMeHATh eCTECTBEHHO-HAaYYHBIE METOBI IIO3HAHMS (B TOM YHCIIe HaOJI0JeHIe, MOJIeIINPOBaHHE,
9KCIIEPHIMEHT) U OCHOBHBIE OIIEPALlH MBICIIUTEIIFHOM AESTENFHOCTH (CpaBHEHHE, KiIacCH(UKAIHS)
JUISL N3y9EHHs] BEIIECTB M XUMUYECKHX PEaKIii C OIIOpOi Ha alrOPUTM MM CXEMBL.

PackpsIBaTh CMBICT H3y4aeMbIX HOHITHH 1 3aKOHOB M IIPUMEHSTD 3TH HOHITHUS IPH OIHCAaHUH
CBOMCTB BEIIECTB U UX MPEBPALEHUH C ONOPO Ha IJIaH U KIIFOUYEBBIE CIIOBA.

Pa3maats u3ndeckie 1 XUMIIECKUEe SIBIICHHS, OOBACHSATH NX CYITHOCTD C TOYKU 3PEHHS aTOMHO-
MOJIEKYJSIPHOTO y9€HUsI C ONOPOii Ha OTIpe/IeTIeHNs U CXEMBI.

OmnpenensiTh NPU3HAKH XUMHYECKUX PEAKIUil, YCIOBHUS UX MPOTEKaHUSI.

OOBSCHATH CYIIHOCTh (PU3NUECKUX M XUMHYECKHX SIBICHUI C TOYKH 3pEHHSI aTOMHO-MOJIEKYJISIPHOTO
YUYEHUsI C UCTIOJIb30BaHNEM BU3yaIbHOM OMOPEL.

KitaccuduipoBats XMMHYECKHE peaknuy (110 YHUCIY U COCTaBY PEarupyromx U 00pa3yomuxcs
BEIIECTB) C OTIOPOI HA CXEMBI.

CoctaBmsaTs popMyIIbl OHHAPHBIX BEIIECTB IO BAJIGHTHOCTH M ONIPEAENIATH BaJICHTHOCTH MO (opMyiamMm
BEIIECTB C OMOPOH Ha aJTOPUTM YIE€OHBIX ICHCTBUIMA.

PaccTaBisaTh KO3((UITHEHTH B yPaBHEHUSIX XUMHUYECKUX PEAKIUi ¢ ONOPOH HA alNrOpUTM y4eOHBIX
JeUCTBUH.

CrietoBath IpaByiIaM IOJIb30BaHUS] XUMIUYECKO# ITOCYI01 U 1ab0paTOpHEIM 000pYIOBaHHEM, a TAKXKe
InpaBuJIaM 06paLueH1/m C BeIIECTBAaMH B COOTBETCTBUU C MHCTPYKLHUAMMU 110 BBITOJTHEHUIO
na6opaTopH1>1x XUMHUYCCKHUX OILITOB IO KOHTPOJIEM I€arora.

Vcrionp30BaTh MpH BEIMOIHEHUH YI€OHBIX 3a/IJaHUH U B IIPOIIECCE HCCIEI0BATEIHCKON
JeATeTbHOCTH HayTHO-TIOMYJISIPHYIO JIUTEPaTypy XUMHIECKOTO COAEP KAHUS, CIIPAaBOYHEIE
MaTepuraibl, pecypchsl IHTepHeTa noa pykoBOACTBOM HEarora.

BeicTpanBath pa3BEpHYTHIE MICHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OpPMAIHIO U3 yIeOHUKA U

CIIPpaBOYHBIX MaTCpHUaJIOB, I'PaMOTHO MCIIOJIb30BATh I/ISy‘leHHblf/i MTOHATHHHBIN anmnapar Kypca XuMnuu
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JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
JlaGopaTopHbIE OIBITHI:

ITpumeps! GpU3NHYEcKUX sBICHUH (TUIABICHNUE BOCKA, TasHUC
JIbJA).

[Ipumepr! XuMHYECKUX SABICHUH (POKaIMBaHHE METHON
MIPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KHCIOTOH).

Mopnenu aTOMOB ¥ MOJIEKYJI.

[Ipaktuueckas padora Ne3. [IpusHaku mpoTekaHust
XUMHUYECKUX PEAKLIMHN.

Borunciaennst

— OTHOCHUTENILHOW MOJIEKYJISIPHOM Macchl BEIIECTB;

— MAacCOBO¥ IO XUMHYECKOTO 3JIEMEHTa 1Mo hopmyIie
COETMHEHUS

Tema 3. KosiuuecTBeHHbIE
OTHOLUEHHsI B XuMuH (34)

KommuectBo BemectBa. Mombs. MomsipHast Mmacca.  3akoH
ABoranpo. MomsapHslii 00bEM ra3oB. PacdeTsl Mo XUMHYECKOH
¢dopmyne. PacyeTsl MaccoBOH J0MM XMMUYECKOTO 3JIEMEHTa B
COEJIMHEHNH, KOJIMYECTBA BEIECTBA, MOJIIPHOM Macchl. Pacuérsl
10 XUMUYECKUM yPaBHEHHSIM.

JemoncTpanusi:

- 00pasIbl BENECTB KOINYECTBOM OMH MOJTb

Beruncnenus:

-pacder 1o GopMyIe ¥ TI0 XUMHIECKOMY yPaBHEHHIO

PackpbiBaTh CMBICT U3Y4aeMbIX HOHATHII M HPUMEHATH 3TH IOHATHS, a TAKKEe H3yYCHHBIC 3aKOHBI U
TEOPHH IS PELICHUS PACYETHBIX 33/1a4 ¢ TOMOIIBIO IIeIarora.

BBIMUCIIAT MOJPHYIO Maccy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy BEIECTBa C
oropoii Ha oOpaselr, Ha GOPMYJIBI;

ITpoBoauTh pacy€Thl O YpaBHEHUSIM XMMUYECKHUX PEaKIUi ¢ Oropoii Ha o0paser, alrOPpUTM yIeOHBIX
JeiicTBUi: Kom4ecTBa, 00bEMa, MAacChl BELIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce
pEareHTOB WM IPOAYKTOB PEaKIIUH.

BeicTpanBath pa3BEpHYTHIE MHCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa MH(POPMAIHIO U3 y4eOHUKA U
CIIPABOYHBIX MaTEPHAJIOB, IPAMOTHO HCIIOJIb30BATh U3YUCHHBIH OHATUHHBIH anmapar Kypca XUMUH ¢
TIOMOII[BIO MIEArora.

Paznen 3. [lepuoguuecknii 3axon u [lepuonnueckast cucrema xumnueckux 3jiementoB . . Menaeneena.
Ctpoenne aToMOB. XUMH4YecKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuu (15 1)

Tema 4. CTpoeHue aToma.
IMepuoauyeckuii 3aKoH 1
Ilepuoguueckas cucrema
XHMHYECKHX 3JIEMEHTOB
. 1. Menpaeneesa. (7 1)

TlepBblie MOMBITKY KIIaCCH(UKAINH XUMIIECKUX JIEMEHTOB.
[onsiTe o rpynmax CXOAHBIX 3JIEMEHTOB (IIETOYHBIE U
IIEIOYHO3EMENTbHBIC METAaJUTBl, TaJOTCHBI, WHEPTHHIE Tas3bl).
*JeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHBIE OKCHABI H
THIPOKCHIBL. *

Ilepuoanueckuit 3aKO0H.

HepI/IOI[I/I‘{eCKaH CHUCTCMaA

XHMHYECKHX 3JIEMEHTOB . . Menneneera.

(hopmbI
ITepuopnyeckoif  CHCTEMBbl XHMHYECKHX 3JeMeHTOB /I

Kopotkoneproanas u * INTUHHOTIEpHOTHAS ¥

W. Menpneneesa. [lepuoast u rpymnmbl. PU3NYECKUN CMBICI
MIOPSIKOBOTO HOMEPA, HOMEPOB IIEPHO/IA U TPYIIIIEI YJIEMEHTA.

PackpbIBaTh CMBICI IEPHOANIECKOTO 3aKOHA TI0/T PYKOBOJICTBOM IIEIarora.

IToHMMaTh CyIIeCTBOBaHKE MIEPHOTUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB
(M3MeHeHne paguycoB aTOMOB U JIEKTPOOTPHUIIATEIBHOCTH) ¥ X COSMHEHU OT MOJIOKESHUS B
HEePHOJUYECKON CUCTEME U CTPOSHHS aTOMa C UCTIOIb30BAHMEM CXEM U TaOJIHII.

VYcraHaBIMBaTh CBS3b MEXK/Y ITOJ0KESHUEM JIEMEHTa B IEPHOIUUECKON CHCTEME M CTPOCHHEM €ro
aToMa (cocTaB | 3apsif sIpa, oOIIee Yicio 3JeKTPOHOB U pacipeaeieHie UX 110 3JIeKTPOHHBIM
CIIOSIM) TIO 00pasiy.

[IporHO3HUpOBaTh XapakTep N3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COSIWHEHUH 10 TPyIaM U
nieprogam [leproandeckoi CHCTEMEI ¢ TIOMOIIBIO TTeAarora.

XapakTepu30BaTh XMMHUYECKUE IIEMEHTHI MIEPBBIX TPEX MEPUOJIOB, KK, KAIBIHS MO X
nosnoxenuto B [leprnoaugeckoii cucreme /. 1. Menneneesa.

CrenoBaTh npaBuiaM 6e3omacHoi paboThI B TaGOPaTOPUH IPH UCIIOIB30BAHUN XUMHUYECKOU MOCYIbI
1 000pyI0BaHUsI [0J] KOHTPOJIEM eJarora.
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Crpoenue atomoB. CocraB atoMmHBIX sgep. *M3oromsl*
OnexktpoHbl. CTpoeHHE O3JIEKTPOHHBIX 000J0YEK AaToOMOB
nepBbIx 20 XUMHYECKUX 3eMeHToB Ileproaudeckoil cucteMsl
J. V1. MenpneneeBa. XapakTepuCTUKa XUMHUUECKOTO 3JEMEHTa
no ero nonoxeHuto B Ilepumoguueckoit cucreme /. M.
Menpaeneesa.

*3aKOHOMEPHOCTH W3MEHEHUS pazuyca aTOMOB
XMMHYECKHX 3JIEMEHTOB, METAJUTMUECKUX U HEMETAIINYECKHX
CBOWCTB 10 IpymniaM U nepuoaam. 3Hadenue [lepuogmyeckoro
3akoHa U [leproanueckoll CHCTEMBI XMUMHYECKHX 3JIE€MEHTOB
271 pa3BUTHUS Hayku U nipaktuku. 1. . MenneneeB — yu€Hblit

U TpaXXIaHHH.*

JdeMoncTpauuu

KopoTkoneproanas u JUIMHHONEPHOIHAS (POPMBI
[Teproauueckoil CUCTEMBI XUMHUECKUX JIEMEHTOB

J. . Menneneesa.

O3zHakoMIIeHHE ¢ 00pa3laMi METAJUIOB M HEMETAILJIOB.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI
JlaGopaTopHblii OMBIT:

BBaI/IMOZ[eﬁCTBI/Ie TUAPOKCHUA IUHKA C paCTBOpaMu KUCJIOT

BeicTpauBath pa3BEpHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOI Ha HH(OPMAIIHIO U3 yueOHHKA U
CNIPAaBOYHBIX MAaTEPHANOB, IPAMOTHO HCIHOJIb30BaTh H3yUCHHBIH MOHATHHHBIN anmapar Kypca XUMUH
NocJie CTPYKTYPHPOBAHUS MaTepHana ¢ HCIOIb30BaHUEM KITHIIE.

Hcnonb30BaTh IpH BBIONHEHHH YUeOHBIX 3aJaHUH TEKCThl y4eOHUKA MOCTIE CTPYKTYPHPOBAHHS
MaTtepHaia, cripaBodHble MaTepruais! ([leproaudaeckyio cucteMy XUMHYECKHX dieMeHToB []. 1.
Menpeneea, TaOJIHIy paCTBOPUMOCTH KUCIIOT, OCHOBAHHUH M COJICH B BOJIE, 3TIEKTPOXUMHIECKHIH
PSI HAIPsDKEHUH METaJIIOoB).

Vcrionp30BaTh MpH BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE UCCIEN0BATEIbCKON
JeATeTIbHOCTH HAy4YHO-TIONMY/IAPHYIO JINTEPATypy XMMHUUECKOTO COAEPIKaHUs, CIIPaBOYHBIE
MaTepHaibl, pecypchl IHTepHeTa moJ pyKOBOACTBOM Ieqarora

U 1Iesoyei
Tema 5. CTpoeHHe BelIecTB. Xummueckas — cBsa3b.  KoBanmentHas  (momspHas | PAcKpBIBAaTh CMBICI H3Y4aeMBIX OHATHII [I0X PYKOBOJCTBOM IICAArora.
XumMuyeckasi CBsi3b. HETOJNAPHAA)  CBA3b.  *DNEKTPOOTPUIATENBHOCTE ATOMOB Onpenensats BUJ XUMAYECKOW CBSI3U B COSAMHEHNH C UCTIOIB30BAHUEM CXEM.
OKHCIUTETBHO- « " OnpenensaTth CTeneHb OKUCICHUS XUMUIECKOTO 3JIEMEHTA MO (OPMYJIe €r0 COCTUHEHHS C
XUMUYECKAX  DJIEMEHTOB. Honnas CBSI3b. Turmet

BOCCTAHOBUTC/IbHBIC PEaKIIUU
(84)

KPHUCTAININIECKHUX PEIIETOK. *
Crenenp oxucieHus. OKHCIHTEIbHO-BOCCTAHOBUTEIBHEIE
OKHCJICHHSI ¥  BOCCTaHOBJIEHHSI.

peakuun.  I[Ipoueccs

OKHUCIHUTETN U BOCCTAHOBHUTEIH.

JdeMoncTpauuun
OKHCINTENFHO-BOCCTAHOBUTENBHbIE PEAKINN: TOPEHHE,
peaxuuy pa3ioKeHUs, COeJUHEHHS

UCII0JIb30BAHUEM AJITOPUTMA.
OmnpenensTh 3MEMEHT (BELIECTBO) — OKHUCIHUTEND U AJIEMEHT (BEIECTBO) — BOCCTAHOBHUTEb.
OOBSACHATH CYIIHOCTh NMPOIIECCOB OKUCIICHHS ¥ BOCCTAaHOBJICHUS.

CoCTaBIATH HNEKTPOHHBIHN OanaHC ¢ yIETOM YHCIIa OTAAHHBIX M MPUHSATHIX SIEKTPOHOB.
CocTaBIATh ypaBHEHNE OKUCIUTENHHO-BOCCTAHOBUTENBHOI PEaKIINH MO alrOpUTMY pazdopa

OKHCITHTEITbHO-BOCCTAHOBUTEIBEHOM PEaKIINL.

Hcrionp30BaTh IpH BRIOHEHHH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKA TOCTIe CTPYKTYPHPOBAHUS

MarepHaa, CpaBOYHbIC MaTepHANbI (TIEPHOIUIECKYIO CHCTEMY XUMUYECKUX dJ1eMeHTOB JI. 1.
MeHeneea, TabIHIly PACTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH B BOJIE, DJICKTPOXHUMHUYCCKHUI PsIT

HaIpsDKeHUH METaJIoB)

Pa3znen 2. Baxueiilnue npeacTaBUTe M HEOPraHUYecKux Bemrects (35 1)

Tema 6. Kucsiopoa. Bogopon.

Boznyx — cmech razo. CoctaB Bo3nayxa. Kucmopon —

PaCKpBIBaTL CMBICJT U3y1aCMBbIX MMOHATUH 1 NPUMEHATH 3TH IIOHATHUA IIPU OITUCAHUHU CBOICTB BEIIECTB
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(144)

3NIeMeHT U npocToe BemecTBo. O30H. HaxoxaeHne kucnoponaa
B mpupozne, (QU3MYECKHe W XUMHYECKHE CBOMCTBa. Peakuuu
TOPEHHMsT MPOCTBIX U CIOXKHBIX BemlecTB. *TemaoBoit addext
XUMHYECKON peakuuu.* DK30- U 3HAOTEPMUYECKUE PEaKIu,
*TepMoxumudeckue ypaBHeHus.* Ilomstue 00 oxcumax.
CrocoObl  MONy4eHUs KuUciopoga B J1abOpaTopud U
MIPOMBIIIEHHOCTH. TIPHMEHEHHE KHCIOpoJa. KPYroBOPOT
KHCIIOpoJa B mpupoe. TOMIHBO: yronb U MeTaH. 3arpsa3HeHUe
BO3/lyXa, YCWJICHHE IapHUKOBOro »>(dekTa, paspylieHue
030HOBOTO CIIOSI.

Bonopon — snemenT u npocroe BemectBo. Haxoxnenue
BOJIOpOJIa B IpHUpOAe, HU3NIECKIE H XUMHYECCKHE CBOMCTBA (Ha
IpuMepe B3auMOAEHCTBHS C HEMeTalllaMH M OKCHIAMH
METaJIOB), IPUMEHeHue, *crmocoObl nomydenus.* [lonsatue o
kucnoTax Kucinots! u conu.

JdeMoncTpauuu

BsaumopeiictBue pocdopa, cepsl U xee3a ¢ KUCIOPOIOM
(BO3MOYHO UCIIOJIb30BaHUE BUICOOIIBITOB).

OmnpeneneHne coaepKaHus KUCIOPoia B BO3AyXe.
OMBITH, JEMOHCTPUPYIOIINE YCIOBHSI BOSHUKHOBEHUS U
MIPeKpaNIeHUs TOPCHUSL.

JlabopaTopHble U MPaKTHYECKHE PadOTHI

JlaGopaTopHblIit OMBIT:

O3HaKoMIIEHHE ¢ 00pa3aMi OKCHIIOB.

[IpakTudeckas padora:

Ne 4. TlonmydeHne KUCIOpOIa, U3yIEHUE €T0 CBOWCTB.
[Ipaktuueckas padorta NeS. [TomydeHre Bogopoaa 1 u3ydeHne

€ro CBOMCTB.
Boruunciaenns

— MOHeKyHHpHOﬁ MacCcChbl KUCJIOpO/Jia U 030Ha HA OCHOBaHUH
aTOMHOM MacChl XMMHUECKOTO 3JIeMEHTa

1 MX TPEBPAIIECHNH € HUCTIOIB30BAaHUEM OIIOPHBIX CJIOB U KIIHIIIE.

XapakTepu3oBaTh (OMHUCHIBATh)C ONOPOL HA NAAH, CXeMY, KPAMKYIO 3aNuch
COCTaB BO31yXa, GU3HMUECKHE U XUMUIECKHE CBOMCTBA KHCIOPOa, CIIOCOOBI €ro MOTydeHH s,
MIPUMEHEHHE 1 3HaYECHHE B IPUPOJIC U XKU3HH YeJIOBEKa.

CpaBHHBATh pEaKIMX TOPEHHS ¥ MEIJICHHOTO OKHCIICHUS C IIPeIBapUTEIILHEIM 00CYKICHHEM
1apaMeTpOB CPaBHEHMUS.

Cob6upath mpuOOpPHI 4TSI HOTyIeHHs KHCIOpOoaa (BEITECHEHHEM BOJIBI M BO3TyXa).

PacrniozHaBaTh ONBITHBIM IIYTEM KUCIOPOA O] KOHTPOJIEM MIE€Aarora.

Hcnonb30BaTh XMMHYECKYIO0 CUMBOJIMKY AJI COCTaBICHHS (pOPMYIT BEIIECTB, MOJICKYJISPHBIX
YpaBHEHUI XUMHUECKUX PEAKIUI C yYaCTHUEM KHUCIOPOAA.

OOBACHATH CYIIHOCT SKOJIOTUUECKUX NMPOOIEM, CBA3aHHBIX C 3arPsI3HEHUEM BO3IyXa.

CrenoBath npaBuiIaM 0e30MacHON paboThI B Ta0OPATOPUH IPH HCHOIB30BAHUH XUMHYECKON MOCYIBI U
000pynOBaHMS O KOHTPOJIEM I1€1arora, a TakKe IpaBuiiaM 0OpallleHHs ¢ TOPIOYMMH BelleCTBaMH
B OBITY.

[TnaHupOBaTh M OCYIIECTBISTH Ha MIPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, ITPOBOIUTEH HAOIIOACHHS,
JiesIaTh BBIBOJIBI T10 pe3yJIbTaTaM 3KCIIEPUMEHTA I10]] pyKOBOJCTBOM Ilejarora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIme.
Hcnonp30oBathk IpH BEIMOTHEHUH y4eOHBIX 3aaHUH U B IPOIIECCE UCCIEA0BATEIBCKOM
JeATeIbHOCTH HAy9IHO-TIOMY/IAPHYIO JINTEPATypy XMMUIECKOTO COEPIKaHUs, CIIPAaBOTHBIE
MaTepHaibl, pecypcsl HTepHeTa 0 pyKOBOACTBOM IMEJarora.

BricTpanBaTh pa3BEpHYThIC IMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH(OpMaIHIO U3 yueOHNKA 1
CIIPaBOYHBIX MaTe-
pHAJIOB C OIIOPOH Ha IIaH, IPAMOTHO UCIOJIb30BATh N3YUCHHBIHM OHATUIIHBIN anmapaTr Kypca XUMUU

Tema 7. Bona. PacTBopbil.
IlonsiTHe 00 OCHOBAHHUSIX

(59)

Boma. Ee cocraB. Crpoenme. Monekynsl. *®usnueckne
cBoiictBa Bompl. Boma kak pactBopHTenb.*  PacTBOpHI
*TlonsiTe 0 pPacTBOPHMOCTH BemiecTB B Boje. Ilomsarme o
HACHIIIEHHBIX ¥ HEHACHIIIEHHBIX pacTBOpax.® MaccoBas HOJs
BEIecTBa B pacTBope. Pacuer maccoBoil monmm BemiecTa B
pacTtBOpe (IIPOIIeHTHAsT KOHIIEHTPALHS).

PackpbIBaTh CMBICI U3y4aeMbIX NOHATHH U IPUMEHATH 3TH NOHATHA IIPU OIMCAHUU CBOICTB BEILECTB
U MX [IPEBPALCHUH ¢ IOMOIIBIO IIeJarora.

XapaxTepn3oBaTh (GU3NUECKUE U XUMHIECKHE CBOMCTBA BOJIBI, €€ POIIb KaK paCTBOPUTEIS B
MIPUPOIHBIX MIPOLECCAX C ONOPOH Ha IIAH U CXEMY.

CoCTaBNIATh YpPaBHEHUS] XMUMUYECKUX PEAKIMH C yyaCcTHEM BOJIBI C OIIOPOH Ha cXeMy.

OOBSCHATH CYIIHOCT 9KOJOTHUECKUX MPOOJIEM, CBI3aHHBIX C 3arpsi3HEHUEM IIPUPOIHBIX BO,
CIIocoOBI OUUCTKH BOJIBI OT MPUMECe, MEpHI [0 OXpaHe BOJ| OT 3arps3HEHHS T0Cie
MPEABAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepHaia.
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*XuMHYecKHe CBOHCTBA BOABI (Pa3IOXKEHHE, PEaKIUH C
HaTpUEM, OKCHIOM KaibIusd, okcuaoMm cepsllV Ilonarue o0
OCHOBaHUAX. Poib pacTBOPOB B IPUPOJIE U B AKHU3HU YEJIOBEKA.
KpyroBopoT Bozs! B mpupoe.* 3arps3HeHne IPUPOIHBIX BOJ.
OxpaHa 1 OYHCTKa IPUPOJHBIX BOJ.

JemoncTpanuu

DeKTpoNu3 BOJBL; CUHTE3 BOJIBL; B3aUMO/IEIICTBUE BOJIBI C
metayutamu (Na, Ca) (BO3MOXKHO HCIIONIb30BaHUE
BU/ICOMATEPHAIIOB).

PacTBopenue BeuecTs ¢ pa3Iu4yHON pacCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIIOT U IIEN0YEN € TOMOIIBIO
HMH/IUKaTOPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

Tpaxmuyeckas paboma:

Ne 6. [IpuroToBneHue pacTBOPOB ¢ OIPeAEIEHHON MaccOBOM
JIoJIel pacTBOPEHHOTO BEILECTBA.

IImannpoBaTh M OCYIIECTBIATH HA MPAKTUKE XUMUIECKHE SKCIIEPUMEHTHI, IIPOBOANTH HAOIIOICHS,
JIeTIaTh BBI-

BOJIBI 10 PE3yNIbTaTaM SKCIEPUMEHTA I10]] KOHTPOJIEM IIeJIarora, ¢ HCI0Ib30BaHNEeM KIIHIIIE.

CrenoBaTh IpaBriIaM 0e30MacHO padoThI B TaOOPAaTOPHUH IIPH HCIIOJIL30BAaHUH XUMHYECKOH OCY B
1 000pyIOBaHUS I10]] KOHTPOJIEM Heaarora.

ITpOBOAUTH BBIYHMCIICHUS C IPUMEHEHUEM MOHATHS «MaccoBasi OIS BELIECTBA B PACTBOPE» C OIOPOii
Ha GopMyIbL.

Hcnonp30BaTh NPH BHIIOJHEHNY Y4eOHBIX 3a1aHUI U B TIPOLIECCE UCCIICIOBATEIBCKON NEATEIBHOCTH
HaYYHO-TIONYJISIPHYIO JIUTEPATypy XUMHIECKOTO COJIep KaHHsI, CIPAaBOYHBIE MATEPHAIIBI, PECYPCHI
WnrepHera 1o pyKOBOICTBOM Hearora.

BricTpanBath pa3BépHYTHIE INCHMEHHBIE X YCTHBIE OTBETHI C OOPOH HAa HH(OPMAIHIO U3 yIeOHUKA
1 CIIPAaBOYHBIX MaTe€pUaOB, IPAaMOTHO HUCIIOIH30BaTh N3yYEeHHBIH MOHATHIHEIN anmapar Kypca
XHMUH TI0CNIE NPEABAPHTEIBHOTO CTPYKTYPUPOBAHHUS MaTepHana.

Tema 8. DuiekTpoInTHYECKAS
aucconuanusa. XuMuyeckmne
Peakuuu B pacTBOpax

(59)

Teopust
DNEeKTPOIUTHYECKAS

JNEKTPOTUTUICCKON IMCCOIHAIUH.

gucconuanus.  ONeKTPONUTHl U
HE3NMeKTPOUTHL. KaTHOoHBI, aHNOHBI. *MeXaH!3M JUCCOIHauT
BEIECTB C PA3TMIHBIMH BUAAMH XUMHIECKOH cBs3u. [lonsTne
ocreneHu aucconnanuu.* CHIIbHBIC U CI1a0ble AIEKTPOIUTEL.
Peakiun nonHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIUi
HOHHOTO 0OMeHa 70 KoHIa. [loHbIe 1 COKpaIEHHbIe HOHHBIE
peakuuii. XuUMHYeCKHE CBOWCTBa

YpaBHEHHUS KHUCJIOT,

OCHOBaHHMH H COJed B CBeTe MpEACTaBICHHH 00
NMEKTPONUTHIECKON rcconranyy. KauecTBeHHBIE peaKIiy Ha
KaTHOHBl WM AaHUOHBL: HOHBI XJIOPHA-, OpOMHI-, HOIHI-,
cynbdar-, kapOoHaT-, CUIHKAT-, hocdaT- aHHOHBI, THAPOKCH-
HOHBI, KAaTHOHBl aMMOHMS, MAarHWs, KaJbIWsS, ATIOMUHHSA,
xene3a (2+) u (3+), mequ (2+), UUHKA, MPUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpAX.

JlemoHcTpanuu

OnexTpudecKas IPOBOIUMOCTH PACTBOPOB BEIIECTB;
JIBIDKEHHE HOHOB B AJIEKTPHIECKOM ITOTIE.

OnbITHI, WITIOCTPUPYIOIINE IPU3HAKU IPOTEKAHMUS PeaKLUi

HOHHOTr0 OOMEHa.

PackpsIBaTh CMBICT H3y4aeMbIX HOHITHUH, @ TAKXKE CMBICT TEOPUH SIEKTPOIUTHIECCKOH IUCCONUALIUH
C OIIOPOM Ha CXEMBI.

OOBSACHATH IPHYUHBI HJIEKTPOIIPOBOI-

HOCTH BOJHBIX PACTBOPOB C TIOMOIIBIO ITE/Iarora.
CocCTaBIsATh ypaBHEHHS AUCCOLMUAIMN KHCIIOT, LIENoYel U CoJiel, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUsI XUMHYECKHUX PEAKIMil HOHHOTO OOMeHa.

[TnaHupOBaTh M OCYIIECTBIATH Ha NIPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, TPOBOANTD HAOIIOICHHS,
JIeTaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MPeABAPUTEIFHOH PabOTHI.

CrnenoBaTh mpaBuiIaM 0e30TacCHOM PabOTHI B Ta00OPAaTOPHU TPH UCTIOJIE30BAHUH XUMHUYECKOHN TTOCYIBI
1 000pyIOBaHMS 1TO]] KOHTPOJIEM Iearora.

ITpon3BOAUTH BEMUCIECHUS 0 XUMIYECKAM yPABHEHHSM.

BeicTpanBath pa3BEpHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIIHIO U3 YIeOHHUKa U
CIIPaBOYHBIX MAaTEPHANOB, IPaMOTHO MCHOJIb30BaTh H3YUCHHBIH MOHATHIHBINA anmapart Kypca XUMUH
HOCJIE TIPEIBAPUTEIBHOTO CTPYKTYPHUPOBAHHUS MaTepHala.

Hcrnonb30BaTh NpH BHIIOIHEHHH YUeOHBIX 3aJaHHH U B TPOLIECCE UCCIIEA0BATEIBCKON eI TEIbHOCTH
HaYYHO-TIOMYISIPHYIO JIATEPATyPy XUMHIECKOTO COJCPKaHUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
WurepHeTa nocie KOHCYIBTAINH C TIearoroM
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JlaGopaTopHble M IPAKTHYECKUE

padoThI

JlaGopaTopHBIi ONBIT:

Peaxnun HoOHHOTO 0OMEHa B pacTBOpPax JIEKTPOIUTOB:
cynbdara Menu(Il) u ménoun, kapboHata HATPUS U COISTHON
KHCIIOTBI, PEaKIis HeUTPpaTH3alui MeX Ty THAPOKCUIOM
KaJIMs ¥ COJIAHOM KHUCIIOTOM.

Boruuciaenus

— I10 YpaBHEHHSIM XHMHYIECKHX PEaKIUH

Tema 9. OcHOBHbBIE KJIACChI
HeOpraHn4ecKux
coeUHeHHH

(11 9)

Knaccuduxanus HeopraHU4ecKux COeANHEHUH.

OKcHIIBL: COCTaB, Kiaccupukanys (*oCHOBHBIE, KHCIIOTHBIE,
amQoTepHBIe, HecoeoOpas3yIolue Ha IPAIMEpe OKCHIA
yriepopa Il u okenaa asora I1*), Homenknarypa *Ilomygenne™®
1 XMMHUYECKHE CBOMCTBA OKCHIOB (B3aMMOCHCTBUE C BOAOH,
KHCJIOTaMH, IISJIOYaMH ).

OCHOBaHUS: COCTaB, KiIacCUPHUKANUS (IIET0UN 1
HEepacTBOPUMBIEC OCHOBAHUS ), HOMEHKJIATYpa, (GH3HIECKHE U
XMMHYECKHE CBOWCTBA (B3aMMOJIEHCTBIE C OKCHIaMHU
HEMETaJIOB, KHCIOTaMH, COJISIMH), *CIIOCOOBI moydeHus. *
Kucnotsr: cocras, kiaccudukarys, HOMEHKIATypa,
(bm3HYIecKre ¥ XMMUYECKUe CBOICTBA (B3aUMOIEHCTBHE C
MeTaJlIaMH, OCHOBHBIMU OKCHUAAMH, OCHOBAHUSIMH, COIAIMH Ha
MpUMepe CONSTHOM U CEPHOI KUCIIOT), *cnoco0BI moTydeHus . *
Psix akTHUBHOCTH METaJIIOB.

Coumn (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MTOTYYCHUS,
B3aMOJICHCTBHUE COJICH C MeTaJIaM1, KHCIIOTaMH, IeJI049aMU
U COJISIMHL.

I'enernyeckast CBsI3b MKy KJIacCaMU HEOPTaHUIECKHX
coenmHenuil. ['enerndeckue psbl. [lonstie 06 *ampoTepHBIX
THAPOKCHAAX (Ha MpUMepe UHKA 1 aFOMUHNS ). XUMUIECKHE
CBOWCTBA B3aUMOJACHCTBHE C KUCJIOTAaMH U LIEI0YaMH,
pasnoXeHHe Mpu HarpeBaHUH. ¥

JdeMoHcTpauuu

O0pas1pl HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB.
B3aumogeiicTBue pacTBopa CepHON KUCIOTHI C OKCHIOM
meau(ll).

Peakuus HelTpanu3anuu.

BrITecHeHME 0THOTO METaJlIa IPYTUM U3 pacTBOpPa COJIH.

JlabopaTopHble U MPaKTHYECKHE PAdOTHI
JlaGopaTopHbIe OTIBITHI:

B3aumopeiicTBre KUCIOT C METAIIIAMH.
[NonyueHne HEPaCTBOPHMBIX OCHOBAHHI.
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OrnpeiesieHHe OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHI 110 MIabIoHYy.
CocTaBieHHe CXeM CTPOCHHS OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCAMHEHUH HAa OCHOBE
OIIpE/ICIICHUS.

CocrapieHue (popMysI OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTMHEHHI U Ha3bIBaHHUE HX T10
MEXIYHapOIHOH M TPUBHAIBHO HOMCHKIJIATYPE C UCIIOJIB30BAHUEM OIPEACIICHHS M TaOJIHIIbI
PacTBOPUMOCTH.

KnaccudunupoBanue n3y4aeMbIX BEIIECTB 110 COCTABY U CE0UCMBAM C OTIOPOH Ha OIPECICHUS,
CXEeMBI ¥ TaOJIHIly PAaCTBOPHMOCTH.

CocraBieHne TaOIUIbI TEHETHYECKUX PSIJIOB M CXeMBI «[ eHeTnuecKast B3anMOCBsI3b OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COSIMHEHHID MO/ PYKOBOACTBOM II€arora.

TIporHo3upoBaHue CBONHCTB BELIECTB HA OCHOBE OOLIMX XMMHUYECKUX CBOMCTB M3y4EHHBIX KJIAaCCOB,
TPYII BELIECTB, K KOTOPBIM OHH OTHOCSTCS C HCIIOJIb30BaHUEM cXeMbl «I eHeTHYecKasi B3aHMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHHIN MO/ PYKOBOACTBOM MEAArora.

CocraBieHHe MOJIEKYISIPHBIX YPaBHEHUH peakluii, WILTIOCTPHPYIOINX XUMHYECKIE CBOHCTBA
U3YUCHHBIX KJIACCOB U CNOCOObI NOyYeHUs BEIIECTB U3YUCHHBIX KJIACCOB, IPYIIII, a TAKKE
MOATBEPIKAAIONINX FEHETHYECKYO B3aUMOCBSI3b MEXy HUMH, C OTIOPOH Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEILHOMN OIOPHI.

CocrapieHne MOJEKYJISIPHBIX yPaBHEHHUH peakinii 0 cXeMaM ¢ MpeBapUTeIbHBIM 00CYKICHHEM
BBIOOpA PEArUPYIOIINX BEIIECTB.

BrruncrieHue o ypaBHeHHAM XUMHYECKHX PEaKInil KOIH4ecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB HJIH MPOAYKTOB PEAKIIUH 110 aJrOPUTMY.

[TnaHupoBaHue U OCYLIECTBICHHE HA TIPAKTHKE XUMUYECKOTO AKCIIEPUMEHTA 1 HAOIIOICHUS IO
PYKOBOJICTBOM YYHTEJISL.

®dopMypoBaHUE BBIBOIOB IO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIb30BAaHUEM OIIOPHBIX CJIOB.
®opMynupoBaHHe ¢ MOMOLIBIO NEAarora U BhIMOJIHEHUE IPaBHII 0€301acHoil paboThl B 1a00paTopuu
HPH KCIOJIb30BaHUK XMMHYECKOH MOCY Bl U 000pYI0BaHHUS.

Hcnonb30BaHue NPH BHINOJIHEHWH YUeOHBIX 3aJaHHI U B IIPOLIECCE UCCIIEIOBATENBCKON e TEIbHOCTH
HayYHO-TIOMYJISIPHO JINTEPaTypbl XUMUYECKOTO CO/IepIKaHUs, CIIPABOYHBIE MaTEPHAIbI, PECYPCHI
HHTepHeTa, OCYIIECTBICHNHE BHIOOPA MO/ PYKOBOACTBOM HACTAaBHHKA.

BricTpanBaHue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha HH(OpPMAIIHIO U3
y‘{GGHI/IKa U CIIPAaBOYHBIX MaTE€PUAJIOB, 'PAMOTHOEC HUCIIOJIb30BAHUE U3YUCHHOI'O MOHSATHIHOTO
arrapara Kypca XuMHH € UCIIOJIb30BaHUEM I1JIaHa, OIIOPHBIX CJIOB, aJITOPUTMA.




BzaumoselicTBie HEpaCTBOPHMBIX OCHOBAHHH C KHCIOTAMU.
Paznoxenne runpoxcuna meau(ll) npu narpesanun.
[pakTrueckas paborta:

Ne 7. Perenne sKcIiepiMeHTANBHBIX 3a/1ad 110 TEMe
«OCHOBHBIE KIIACCHI HEOPTAaHNIECKHUX COCTMHEHUI.

Bolunciennst
— 10 YpaBHEHUSIM XUMUYECKHUX PEaKIuit

Pazpneu 3. BemecTBo 1 XHMHYECKHe peakuuu, 44

Tema 10. Xumuueckue
peaxkuuu. OCHOBHBIE
3aKOHOMEPHOCTH XUMHYECKHX
peaxumii (44)

*[loHsITHE O CKOPOCTH XMMHUYECKOH peakiuu. DakTopsl,
BIIMSIONIME HA CKOPOCTh XUMHUecKoi peakuuu. [loHsTHe 0
TOMOTEHHBIX ¥ TETepOreHHBIX peaknusax. IloHsaTne 00
0o0paTUMBIX ¥ HEOOPaTUMBIX XHMHYECKHX PEaKIUsX.
Ionsite o CwmemieHne

XAMHUYCCKOM PaBHOBECHH.

XMMHYECKOTO paBHOBecusl. DakTOpbl, BIHAIOIIHE Ha
CKOPOCTh XUMUYECKOH PEaKIMU U TOJI0KEHHE XUMUIECKOTO
paBHOBecus. Knaccupukanmss XUMHYECKHX pEaKIUHd II0

Ppa3HBIM OCHOBAaHUSAM. *

PackpbIBaTh CMBICT H3y4aeMbIX HOHITUH U IPUMEHATH 3TU MOHATHUS IIPU ONMCAHUU CBOMCTB BEILECTB U
HX NPEBpALICHUH.
KrnaccuduiupoBaTs XUMHYECKHE PEAKIUH O PA3IHIHBIM IIPU3HAKAM.

Y cTaHaBIMBAaTh 3aBUCHMOCTH CKOPOCTU XHMHUYECKON PEaKIMU OT Pa3INIHBIX (paKTOpoB MOx

PYKOBOJCTBOM yUHTEINS.

HpOFHOS}I/IpOBaTB BO3MOKHOCTH IIPOTCKAHUS XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUSAX MOCIIC

TIpeiBapUTEIILHON pabOTHI.

DnpenensTh OKUCIUTENb U BoccTaHoBHUTENb B OBP.

CocTaBnsTh NMEKTPOHHBIIN OalaHC PEeaKIHH.

[Ipon3BOANTH BEIYUCICHUS 10 XUMUYECKHM YPABHEHHAM 10 aJTOPUTMY.

BBICTpanBaTh pa3BEPHYTHIC MUCHEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha HHPOPMAIHIO U3 YIeOHUKA H

CIIPaBOYHBIX MaTEpPHAJIOB, TPAMOTHO HCIOIB30BaTh H3YUCHHBII NOHATHHHBINA anmapar Kypca XUMUH
TI0CJIe TIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHHS MaTepraa.

Vcrionp30BaTh PY BEITIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE MCCIIEI0BATENBCKON e TETbHOCTH
HaYYHO-TIOMYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COJCPIKaHUsI, CIIPAaBOYHBIE MAaTePHAIIBI, PECYPCHI
WuTtepHeTa nocie KOHCYJIBTAINH C ITEIaroroM.

PaCKpLIBaTB CMBICJT U3YyYaCMBbIX HOHS{TPIfI, a TaKXXE CMBICII TCOPUU 3J'leKTp0.]'[PITPI'-IeCKOI>i JUcconuranum ¢

OINOpOH Ha CXEMBI.

DOBACHATS IPHUUHBI ITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEArora.

CocTaBIsiTh ypaBHEHU JUCCOLNAINHI KHCIIOT, MIENOYeH U COJe, TIONHBIE U COKPAaNIEHHBIC HOHHEIE
YpaBHEHHUS] XUMHYECKHAX PEAKIUI HOHHOTO OOMEHa.

r[J'[aHI/IpOBaTL 1 OCYUIECTBJIATH Ha MPAKTUKE XUMUYECKUE OKCIIEPUMEHTHI, ITPOBOAUTDH Ha6J'IIOI[eHI/I${,

J€JIaTh BBIBOJBLI 11O PE3YyJIbTaTaM SKCIIEPUMEHTA I1OCJIE HpeHBapHTCHLHOﬁ paGOTBI.

CrnenoBatk npasmiiaM 0e30macHoil paboThI B 1aOOPAaTOPHH MPH HCIOJIB30BAaHUM XUMUYECKOH MOCYIbI 1

OGOpyZ[OBaHI/IH IO KOHTPOJIEM I€aarora.

[IpOM3BOANTE BBIYMCIICHHS 10 XUMUYECKAM YPaBHEHHUSIM.
BrIcTpanBaTh Pa3BEPHYTHIEC MHCEMEHHbIE M YCTHBIE OTBETHI C ONTOPOH Ha HHPOPMANHUIO U3 yIeOHHNKA 1

CIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO UCIIOIb30BaTh U3yYCHHBIN IOHATUIHBIN annapaT Kypca XMMUU
ocJje NpeIBApUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHana.

HMcnonb30BaTh IpH BHITIOJIHEHUH YUeOHBIX 3aJJaHU{ U B IIPOLIECCE UCCIIE0BATENbCKOM A TeIbHOCTH
HAY4HO-TIOMYJIAPHYIO JIUTEPATyPy XUMHUUIECKOTO COJEPIKaHHs, CIIPABOUHBIE MaTepHaIbl, PECYpChI
HHTepHeTa nocie KOHCYIbTAllUH C MEJarorom
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9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

IIpumepHbIe TeMBbl,
PacKpbIBalOIUe JAHHbIH
pasjies1 NporpamMmsi,

U KOJINY€CTBO YACOB,
OTBOJMMOE HA HX H3y4YeHHe

OcHOBHOe coiep:kaHHe

OcHOBHBIE BU/IBI 1eATeJILHOCTH
obyvaromuxcst

Paszen 1. BemectBo u xumuueckue peaxuuu (10q)
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IloBTOpeHue u yriayoaenue
3HAHUI OCHOBHBIX Pa3JeioB
Kypca 8 kiacca

(10 9)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAIUINIECKHUX PEMETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS. *

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JemoHcTpanuu

1. Mopeny KpUCTAINIMYECKUX PEIIETOK HEOPTaHUIECKHX
BEILIECTB.

2. KopotkoneproaHas U JNIMHHONEPUOAHAS (HOPMBI
[Teproauueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB

JI. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakunu nOHHOTO 0OMeHa»
IMpakTnueckas pabora Ne 9 «KauecTBeHHBIE peaKIIMU HA HOHBI
B pactBope".

KontponbsHast pabota Ne6 «DeKTpoIUTHIESCKAS TUCCOIIAATIIHSY

XapakTepu30BaTh XUMUYECKUE HJIEMEHTBI IEPBBIX TPEX MEPUOJIOB, KaIUs U KaJbIMA 10 X
nonoxenuto B [lepuoauueckoil cucreme JI. 1I. Menzeneesa ¢ onopoii Ha alrOpUTM.

KnaccnpunupoBats 1 Ha3pIBaTh HEOPTAaHNIECKHE BEIIECTBA H3YIECHHBIX KJIACCOB C ONOPOI Ha CXeMy,
Ta0JINIly PaCTBOPHMOCTH.

OmnuchIBaTh 0OIIHE XUMIUECKUE CBOICTBA BELIECTB PA3IMYHBIX KIIACCOB, MOATBEPKAATh CBOMCTBA
TIpUMEpPaMH MOJIEKYJIIPHBIX YPaBHEHUI XMMHUECKUX PEAKIUM C ONOPOH Ha CXeMy.

OnpenensaTs BUJ XUMUYECKON CBSI3U U THIT KPUCTAUTMYECKOM PEIETKU BELIECTBA C OMOPOI HA CXEMY.

IIporuo3upoBaTh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HX CTPOCHHS OCIIE TPEIBAPUTETBHOTO
pasbopa.

BeicTpauBath pa3BEépHYyThIC NUCHMEHHBIC U YCTHBIE OTBETHI C OLIOPOH Ha
nHpOpMaIHIo U3 yIeOHUKA M CIIPAaBOYHBIX MaTepHAIOB, TPAMOTHO HCIIOJIB30BATh H3YUCHHBIH
TIOHATUHMHBIN anmnapar Kypca XUMHH.

Hcnonp30Bath Ipy BEITOTHEHUH yI€OHBIX 3aIaHUH U B TIPOIIECCE HCCIIE0BATENILCKON ASSTEIFHOCTH
HAaYYHO-TIOMYISIPHYIO JIATEPATyPy XUMHUIECKOTO COAECPKaHUsI, CIIPAaBOYHBIE MATEPHAIBI, PECYPCHI
WHTepHeTa noA pyKOBOJICTBOM IEIArora.

PackpsIBaTh CMBICT TEOPHH 3TEKTPOIUTHIECCKOH Aucconnanuy. OOBsICHAT IPHINHBI

3JIEKTPONPOBOAHOCTH BOJHBIX PAaCTBOPOB;
CoCTaBJIATh YpaBHEHHS THCCOLHAIIMH KHCIIOT U IIEI0YeH, MOJHBIC U COKPALICHHBIC XUMHYECKUC
YpaBHEHHUS] XHMHYECKHX PEaKI[Hil HOHHOrOo 0OMeHa.

Paznen 3. Hemerajlibl

H UX coenuHenns (24 9)

Tema 3. O6mas
XapaKTepHCTHKA XUMHYECKHX
3nemenToB VIIA-rpynnsi.
I'asorenn!

(49)

O0mas XxapakTepUCTHKa ranoreHoB. OCOOEHHOCTH CTPOSHHS
ATOMOB 3THX JJIEMEHTOB, XapaKTePHBIE Il HUX CTEIICHU
okucieHus. CTpoeHne u GU3NIECKHE CBOICTBA MPOCTHIX
BEIL[ECTB — 'aJJOreHOB. XMMHYECKHE CBOWCTBA Ha pUMepe
xJiopa (B3aUMOJICHCTBHE C METAINIAMH, HEMETaJJIaMHU -
BOJIOPOJIOM U KHUCIOPOAOM, *mmenodamu™). XIopoBOIOPOI.
CousiHas KUCI0Ta, XMMHYECKUE CBOHCTBA, *ronmydeHue™,
npuMeHeHne. KadecTBeHHbIE peaKiiy Ha TaJIOreHH/ -HOHBL.
*JleficTBHE XJI0pa M XJIOPOBOJIOPO/Ia Ha OPraHU3M yeJIoBeKa. ¥
BakHelue XJIOpUabl U UX HaX0XKICHUE B IPUPOJIC.

OOBACHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB HEMETAIIOB M MX COEAMHEHNH B TIpeienax
MaJIbIX TIEPHO/IOB U TTIABHBIX MOATPyMII [leproaudeckoii CHCTeMbI XUMHIECKHX IEMEHTOB C yIETOM
CTPOEHNSI UX aTOMOB C UCIHOJIb30BAHNEM CXEMBL.

XapaxTepu3oBaTh (pU3NUECKUE U XUMHIECKHE CBOMCTBA MPOCTHIX BEIIECTB raJIOreHOB (Ha IpuMepe
XJIOpa) U CJIOXKHBIX BELIECTB (XJIOPOBOJIOPOA, XJIOPUAA HATPUS), CIIOCOOBI UX MOJIyYEeHUS,
IIPUMEHEHHE U 3HaUeHHE B IPUPOJIE U KU3HH YeJIOBeKa [0ciIe CTPYKTYpUPOBaHH MaTepuaa.

OnpenensaTh raloreHuA-UOHBI B pacTBOPE € MCHOJIb30BaHUEM TaOIHIb! "' XapaKkTepHble peakluy Ha
aHHUOHBI".

[TnanupoBaTh 1 OCYIIECTBIATH HA MPAKTHKE XUMHUIECKUE SKCIICPHUMEHTEI, IPOBOAUTH HAOTIOACHNS,
JIeNaTh BBIBOABI 110 Pe3yIbTaTaM KCIEPUMEHTA IT0CIIe TIPEABAPUTEILHOH paboTHL.

CreroBath IpaBmIaM 0€301acHoi paboThI B 1a00paTOPHH PH UCTIONB30BAHIN XUMUIECKOH TOCYIBI
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JemoHncTpanuu

Buneomarepuansl: TajoreHsl U X COCTUHEHHUS.
OO0pasIpl XJIIOPHUJIOB.

JlaGopaTopHble M IPaKTHYECKHE PA0OTHI
JlaGopaTopHsblii OmBIT:

Pacnio3znaBanue XJI0pua-UOHOB.

000pyIOBaHs MO PYKOBOACTBOM HEarora.

BeicTpanBath pa3BEpHYTHIC INCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIHIO U3 yIeOHHKA 1
CIPaBOYHBIX MaTEpPHUaIOB, IPAMOTHO MCIIOIb30BaTh U3yUCHHBIN IOHATUIHBIN annapaT Kypca
XUMUH.

Hcnonb30BaTh MpH BBIMONHEHHH YU4eOHBIX 3aJaHHH U B IPOLIECCE UCCIEA0BATENBCKON AEATEIBHOCTH
HAaYYHO-TIOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJEPKaHUs, CIIPAaBOUHBIE MAaTEPHAIIbI, PECYPCHI
Murepuera

Tema 4. Oomas
XapaKTePHCTHKA XUMHYECKIX
3jeMeHTOB VIA-rpynnsl. Cepa
u eé coequnenus (5 1)

O0mas XxapakTepuCcTUKa 3JeMeHTOB VIA-rpymnmsl.
OCOOEHHOCTH CTPOEHHS AaTOMOB THX 3JIEMEHTOB,
XapaKTepHBIE Ul HUX CTEeNeH! okuciieHns. CTpoeHne n
(3HIecKre CBOHCTBA MPOCTHIX BEIIECTB — KHCIOPOA U
Cephl.

AnnotponHbsie MOARGUKAINN KHCIOPOAA U CEPHL.
Xumuueckne cBoicTBa cepbl. CepoBOIOPOA, CTPOCHHUE,
(u3nUeCcKHe M XUMUYECKIE CBOUCTBA (KHCIOTHBIE U
BOCCTaHOBHTENbHBIC). OKCHIBI CEPBI KAK MPEICTABUTETN
KHCIIOTHBIX OKCHIIOB. CepHasi KHCI0Ta, QU3HIeCKHe

U XMMHYECKHe CBOIcTBa (00IIMe KaK MpeICTaBUTENs Klacca
KUCIIOT U cnenuduyaeckue), mpumeHenue. CepHUCTas KHCIOTA.
*XMMHYeCKHe PeaKIH, JeXallue B OCHOBE IPOMBIIIIICHHOTO
cnoco0a Moay4eHus cepHOi KUCIoThL.* Conu cepHOit
KHCIIOTHI, Ka4eCTBEHHAS PEaKIHs Ha CyIb(aT-HOH.
Haxoxnenue cepbl ¥ €€ COeIMHEHUI B IPUPOJIE.
*XIMUYecKoe 3arps3HeHNE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMH Cepbl (KUCIIOTHBIE TOXK/IH, 3arpsi3HeHHE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MpeIoTBPaIIeHHs. *

JeMoHCcTpanuu

Komnexuun (BuaeoMarepuabl): cepa U e€ COeANHEHHSI.
OOyrnuBaHue caxapa Noj AeHCTBHEM KOHIIEHTPUPOBAHHOM
CEpHOM KUCIIOTHI.

JlabopaTopHble M MPaKTHYEeCKHe PadOTHI

JlaGopaTopHbIE OTIBITHL:

OO0HapyxeHHe CyIb(}aT-HOHOB.

BsaumopeiicTBre pa30aBIeHHON CEPHOM KUCIOTHI C IMHKOM.
Boruncinenus

10 YPaBHEHUSIM XUMHUYECKUX PEaKLIni;

OOBACHATH 001IIe 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3J1eMeHTOB VIA-rpynmnsl 1 ux
COEIMHEHUI
¢ Y4€TOM CTPOCHUS UX aTOMOB C OIOpoii Ha cxeMy "3MeHeHHe paarycoB B oArpynmax".
Xapaxtepu3oBath (Gpu3nIecKue
1 XMMHYECKHE CBOICTBA IIPOCTOTO BEIIECTBA CEPHI U €€ COeANHEHHUH (CEepOBOIOPOIa, OKCHIOB
Cepbl, CEPHOHN KHUCIIOTHI, CYNIb(ATOB), CIIOCOOBI UX MOIyYCHUs], IPIMEHEHNE U 3HaYE€HHE B IPHPOJE
1 JKH3HU 4eJIOBeKa C OIIOPOH Ha CXeMy U IUIaH.

Omnpenensats HAIM4KE CyIb(paT-HOHOB B pacTBOpE.

OOBSACHATH CYITHOCTD KOJIOTHYECKUX MPOOJIEM, CBI3aHHBIX C EPEepadOTKON COSTUHEHHH Cephl IOCIe
CTPYKTYPHPOBAHUS MaTepHaa.

[TnaHupoBaTh 1 OCYIIECTBIATh HA MPAKTHKE XUMHUIECKUE SKCIIEPHUMEHTHI, IPOBOIUTH HAOIIOACHNS,
JIeNaTh BBIBOABI 110 Pe3yJbTaTaM IKCIEPUMEHTA.

CremoBath IpaBmiIaM 6e30macHol paboThI B JTaAGOPAaTOPUH IIPH UCHOJIE30BAHUN XUMHUIECKOH MOCY b
1 000pyOBaHMUS 1O PYKOBOJCTBOM IEarora.

TIpon3BOaUTH BEIMHUCIICHUS IO XUMHUYECKAM YPABHEHUSIM 10 AITOPHTMY.

Hcnonp30Bats pu BEITOTHEHUH yIEOHBIX 3aJaHUH TEKCTHI y4eOHMKA, CIIPABOYHBIC MaTepHAaIbI
(ITepromndeckyro cCHCTEMY XUMHUYeCKUX 37eMeHToB [I. 1. MenneneeBa, TabmuIly pacTBOPIMOCTH
KHUCIIOT, OCHOBAHHUH U COJICit B BOJIE, DIICKTPOXMUMHUUCCKUH DSl HAMTPSDKCHUH METAJIIOB).

Hcnonb30BaTh MpY BBITIOJIHEHUH yueo-

HBIX 33JIaHUH U B IIPOLIECCE MCCIIEIOBATEIBCKOM IEITeNbHOCTH HAyYHO-TIOMYISIPHYIO JIMTEPaTypy

XUMHYECKOTO COJIepKaHus, CIPaBOYHBIE MaTepHalibl, pecypcsl ViHTepHeTa

HOCJIe KOHCYIBTAIMH C MEaroroM

Tema 5. O0mas
XapaKTepHCTHKA XHMHYECKHX
3JIeMeHTOB VA-rpyninbl. A30T,

OO01m1ast XapakTepUCTHKA JIEMEHTOB V A-TPyIIIIbL.
OCOOCHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBIE ISl HUX CTEIICHU OKUCIICHHSI.

OOBSCHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOWCTB IEMEHTOB VA-TPYIITBI M MX COCANHEHHI
C Y4€TOM CTPOEHUS UX aTOMOB.
XapakTepnu3oBaTh PU3NIECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEMIECTB a30Ta 1 hocdopa u ux
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¢ocdop u ux coenuHeHust

(7 9)

A30T, pacripocTpaHeHHe B IPHPOJIe, GH3HIESCKHE H
XHMHYECKHe CBOWCTBA (B3aMMOJICHCTBYE C MeTaJUIaMU 1
HEeMeTaJTaMH - KUCIIOPOJIOM U BoopoxoM). Kpyrosopor
a3oTa B IIPHPOJE.

AMMHaK, ero pU3NUECKUEe 1 XUMUYECKHE CBOICTBA
(oxucneHre, OCHOBHBIE CBOMCTBA BOJHOTO PAcTBOPA),
*noxyuenne™ u npumeHenue. Conu aMMOHUS, UX pu3ndecKkue
Y XUMHYECKUE CBOMCTBA (pa3io)keHHe, B3aUMOCHCTBHIE CO
menoyamMu), mpuMeHeHne. KauecTBeHHas peakuust Ha HOHBI
aMMOHWSL.

A30THas KHCIIOTa, €€ Gu3nueckne n XMMIYeCcKue CBOicTBa
(oOmmue KaK mpefCTaBUTENs KJIacca KUCIOT 1
cnenuguyueckue). A30TucTas kuciora. Mcrnons3zoBanue
HHUTPATOB U COJIEH aMMOHUSI B KaUeCTBE MUHEPATbHBIX
yHOOpeHUiA.

*XMMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CpeIb
COEIMHEHMSIMH a30Ta (KUCIIOTHBIE OXKIH, 3arpsI3HEHHE
BO3JyXa, HOYBHI 1 BOJOEMOB). *
®dochop, *amnotponusie Mmoaudpukanuu Gocdopa*,
(dm3HYIecKre ¥ XMMUYECKUe CBOICTBA (B3aUMOIEHCTBHE C
MeTaJllaMH, HEMETaJlJIaMH, *KOHIICHTPUPOBAaHHOW a30THOH U
CepHOM KUCIOTaMu). *

Oxcun pocdopa(V) u pochopnas kucnora, huzndeckue u
XMMHYECKHE CBOMCTBA, momydenue. KauecTBenHast peakuus Ha
¢docdar-noHsL.

Hcnons3oBanue GocdhaToB B KauecTBE MUHEPATHHBIX
yao0peHuii. 3arpsi3sHeHHe IPUPOIHBIX BOZ0EMOB (ocdaTamu.
JdeMoHcTpauuu

Komnekuu: docdop u ux coenuHeHus.
B3aumozeiicTBue KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C
MEJIBIO.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlaGopaTopHbIE OTIBITHL:

1. BzanmopeiicTBre comeif aMMOHWUS C MIETOYBIO.

2. O3HakoMIIeHHE ¢ 00pa3amMu a30THBIX U ochopHBIX
yA00OpEHHIA.

[paktuueckas paboTa:

Ne 10. ITorydeHue aMmmuaka, U3y4eHHE €r0 CBOUCTB.

Buvtuucnenusn
— M0 YPaBHEHMSAM XUMHUYECKUX PEeaKIUi

COeIIMHEHNH (aMMuaKa, cojied aMMOHHS, Q30THOH KHUCIIOTHI, HUTPATOB, okcuna docdopa(V) u
(docdopHOit KHCIOTHI, PochaToB), CIIOCOOB! HX TOTYUIEHHs, IPUMEHEHHE U 3HaYEeHHE B IIPHPOJIE
1 JKH3HU YeJIOBEKa C MCI0JIb30BAHHEM CXEMBI.

OmnpenensTs HOHBI aMMOHHS U (hocdaT-HOHBI B PACTBOPE C UCIIOIB30BaHUEM TaOIHIIH! "X apaKkTepHbIe
peaxnyy Ha KaTHOHBI U aHHOHBI'.

OOBACHATH CYIIHOCT SKOJIOTHYECKHX NPOOJIEM, CBA3aHHBIX C HAXOXKICHHEM COCAMHCHUN a30Ta 1
¢docthopa B oxpyxaromieit cperne.

[TnaHUpPOBATh U OCYIIECTBIATH HA MPAKTUKE XMMHYECKUE SKCIICPUMEHTHI, IPOBOAUTH HAOIIOACHNUS,
JIeTIaTh BBIBOJBI IO pe3yJIbTaTaM SKCIIEPUMEHTA.

CremoBaTh IpaBriIaM 0e30MacHON padoThI B TaOOPAaTOPHUH IIPH HCIIOJIB30BAaHUH XUMHYECKOH OCY B
1 000pyHOBaHHSI.

TIpon3BoUTE BEIMHCIICHUS IO XUMIYECKUM yPaBHEHHSIM.

Vcronp30BaTh NPH BHIIOJIHEHUH YUeOHBIX 3aJaHUIl TEKCTHI Y4eOHHKa, CIIPABOYHBIC MaTEePUAIbI
(TIeproMUEeCKyIO CHCTEMY XUMHUYECKHX 31eMeHToB JI. Y. MenzeneeBa, TabJIiily pacCTBOPUMOCTH
KHCIIOT, OCHOBAaHHH H COJIEH B BOJIE, SIEKTPOXUMUYECKUH P/l HAMIPSDKCHUI METaJUIOB).

Vcnons30BaTh NPH BHINOJHEHUH YU4eOHBIX 3aJaHMil U B IPOLIECCE UCCIIEIOBATENBCKON IEATENBHOCTH
HaYYHO-TIOMYJISIPHYIO JIATEPATyPy XUMHUYECKOTO COJCPIKaHUsI, CIIPaBOYHBIE MAaTePHAIIBI, PECYPCHI
VHTepHeTa nocie KOHCYJIBTAIMH € MeIaroroM
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Tema 6. O01mas xapakTepuc-
THKA XHMHYeCKHX )JIEMEHTOB
IVA-rpynnsr.

Yraepoa u KpeMHHIi M HX
coeJHeHNsI

(89)

VYriepon, amutotponHeie Moxudukanun (rpadut, anmMas),
pacnpocTpaHeHue B IPUpPoJie, pU3nIecKrue U XUMHIECKHUe
cBoiicTBa. Ancopbmmsi. KpyroBopot yriepona B mpupoze.
Oxcuasl yriaeposa, ux Gpusndeckne n XMMHYeCKUe CBOCTBa
(B3auMoOEeHCTBUE C METAIIaMU, HEMETAJIIaMH,
**KOHLIEHTPUPOBAHHOM a30THON M CEpHOM KHCIOTaMM)*, X
JIeiicTBUE Ha KUBbBIE OPraHU3MBI, *IoTydeHue™

Y IpUMEHeHue. *DKonorudeckue mpoodIeMsl, CBI3aHHbIE C
oxcuzioM yrirepona(IV); runoresa riio6anbHOTO NOTEIUICHUS
KJIMMara; MapHUKOBBIN 3 dekT. *

VYronpHas KUCIOTa U €€ COH, X (PH3UIECKHE M XUMUICSCKUE
CBOJCTBa, nosyuenue M npuMeHeHne. KauecTBeHHAs peaKIus
Ha KapOoHaT-noHHL. *Mcrnonp30BaHue KapOOHATOB B OBITY,
MeIUIIHE, IPOMBIIUICHHOCTH, CEIbCKOM X03sicTBe. *
Kpemnuii, ero ¢puzndeckuie 1 XUMUYECKUE CBOWCTBA (Ha
IIpUMepe B3aUMOJICHCTBHUS ¢ METAIIIaMH ¥ HEMETaJIaMH),
*[10JTy4eHHe U IPUMEHEHUE B JJIEKTPOHHKE. *

*CoenuHeHHs KpeMHUs B ipupoje. O0mmue npencraBieHust 00
okcuae kpeMHUs(IV) u kpemHneBo# kucinote. CHIIMKATBI, HX
HCIIOJIb30BaHME B OBITY, MEIUIIMHE, IIPOMBIIIICHHOCTH. Bax-
HEWIINe CTPOUTEIbHBIC MaTepHalbl: KepaMuKa, CTEKIIO,
LIEMEHT, OeTOH, ene300eToH. [Ipobnembr 6e30nacHOro
HCTIONB30BAHUS CTPOUTENBHBIX MaTEPHAIIOB B TOBCEHEBHOM
Ku3HH.*  JleMOHCTpaHK

Mopenu KprCTaJUIMIECKUX PEmETOK anmasa, rpaduTa,
MOJIEKYITBI (hyIuIepeHa.

Ancop6uus pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM.
[IpoTtusoras.

Buneomarepuansl: CUIMKaTHAs IPOMBIIUICHHOCTb.

Mopenu MojIeKyJl OpraHM4ecKux BelecTs. JlaGopaTopHbie n
npakTuyeckue pa6orsi Jlaboparopusrit onbiT: KauecTBeHHas
peaxuus Ha kapOoHaT-noH. [IpakTHdeckue paboOTHI:

Ne 11. TTomydeHue yTIIEKHCIIOTO Ta3a U U3yYEHUE €TO CBOMCTB.
Ne 12. PenieHue sKCTIepUMEHTANBHBIX 33129 IO TEME
«Hemetaby».

Bbruuciaenusi 00 ypaBHEHHSIM XUMUYECKUX PEaKLHH
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OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 31eMeHTOB [V A-Tpymmsl 1 nx
COCIIMHEHUH C Y4ETOM CTPOCHHS HX aTOMOB.

XapaxTepu3oBaTh (GU3NUECKHE U XUMHUIECKHE CBOMCTBA IPOCTHIX BELIECTB YIIepoaa M KPeMHHS U UX
COCIIMHEeHNH (OKCHIOB YIIIepOAa, YroNbHOM KUCIOTHL, KapOOHATOB, OKCHA KPEMHHSI, KDEMHHUEBOH
KHCIIOTBI, CUIIMKAaTOB), CIIOCOOBI MX TOJTy4eHHUsI, IPUMEHEHHE U 3HAaYCHHE B IPUPOIE U )KU3HU
YyeJIoBeKa.

Onpenensats KapOOHAT- U CUIINKAT-

HOHBI B PaCTBOPE.

OOBACHATH CYIIHOCTB SKOJIOTUYECKUX TIPO0IIeM, CBI3aHHBIX C HAXOX/ICHHEM YTJICKHCIIOTO Ta3a B
OKpy>Karolieii cpene.

TlmaHupoBaTh M OCYIIECTBIIATH HA NIPAKTUKE XUMHIECKHE SKCIIEPHMEHTEI,

[IpoBoauTs HaGIIONEHNS, IeTaTh BEIBOBI IO Pe3yJIbTaTaM SKCIIepHMEHTa I0CiIe peBapUTEeIIBHOI
paboTsL.

CrnenoBaTh mpaBuiIaM 0e30IMacHOM PabOTHI B Ta00OPATOPHU MPH UCTIOJIB30BAHUH XUMHUYECKOHN TTOCYIBI
1 000pyIOBaHUS.

Hcnonp30Bats pu BEITOTHEHUH yIEOHBIX 3aJaHUI TEKCTHI yUeOHHKA, CIIPABOYHBIE MaTEePUAIIbI
(ITepuopnueckyro cucteMy XuMuuecknx 3aeMenToB J1. 1. Menneneesa, TabnuIy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH M COJIEH B BOJIE, SJIEKTPOXUMHIECKHH PsiJl HATIPSDKCHUH METalIoB) HOCIe
KOHCYJIBTAINH C TIEAaroroM.

Hcronb30BaTh IpY BEINOIHEHNH YI€OHBIX 3aJaHUH U B IIPOLIECCE UCCIEA0BATEIBCKON IEITEIbHOCTH
HAaYYHO-TIOMYJISIPHYIO JIATEPATyPy XUMHIECKOTO COAEPKaHUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
MNurepuera




Paznen 2. Mera/uibl M ux coequnenus (20 1)

Tema 7. O061mme cBoiicTBa
METAJLJIOB
(49)

O01mas XxapakTepucTHKa XUMHIECKUX JIEMEHTOB — METaJLIOB
Ha OCHOBAaHUHM WX MOJNOXKeHHs B [leproxnueckoii cucreme
xumuueckux eMeHToB 1. . MenneneeBa u cTpoeHust
aTomoB. CTpoeHHe MeTamioB. MeTamndeckast CBsI3b U
MeTaJUIHuecKasi KpHCTAIUIecKast peImeéTka.
DNIEKTPOXUMHUUECKHUH P HANPSHKEHUH METaIIOB.
®duznyeckne 1 XMMIYECKUE CBOIICTBA METaIOB
(B3amMojieefiCTBIE C KUCTIOPOJIOM, BOJOH, KHCIOTaMH).
*O01He crioco0bl OTyIeH s MeTalIoB. *

*TToHsATHE O KOPPO3UH METAIIIOB U OCHOBHEIE CITOCOOBI
3alIuThl OT KOppo3uu. CIUIaBe (CTallb, YyTYH, AIOPATFOMUHUMA,
OpoH3a), UX IPUMCHEHHE B OBITY M MPOMBIIUICHHOCTH. *

JdeMoncTpauuu

O3zHakoMIIeHHE ¢ 00pa3laMi METAIIOB U CIUIABOB, MX
(pU3UYECKIMHU CBOMCTBAMHU.

Mopnenu KpUCTaNIMYeCKUX peléToK METaIOB.
Buneomarepuainsl: KOppO3HsS METAILIOB.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI
JlaGopaTopHbIe OTBITHIL:

O3HakoMIIEHHE ¢ 00pa3liaMH CILUIaBOB METAJLIOB.
3aBUCUMOCTb CKOPOCTH PEaKIMU MeTalula ¢ KUCIOTOH OT
MIPUPOABI MeTaIA.

Borunciennst
M0 ypaBHEHHUAM XUMHUYECKUAX PEAKIIUI.

PackpbIBaTh CMBICI U3y4aeMbIX NOHATHH U IPUMEHATh 3TH NOHATHS IIPU OIMCAaHUU CBOMCTB BEILIECTB
U MX NIPEBPALICHUI.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB 3IEMEHTOB-METAILIOB U UX COCIMHEHHH C
y4€TOM CTPOEHHSI UX aTOMOB.

XapakTepu3oBaTh CTPOEHHE METAILIOB, 00mue GU3UIECKHe U XUMUIECKHE CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 00Imue Croco0b! MOTYUSHHUs] METAJLIOB TTOCTIE CTPYKTYPUPOBAaHHS MaTepHaa.

CremoBaTh IpaBriIaM 0e30macHOi padoThI B TaOOPAaTOPHUH IIPH MCIIOJIL30BAaHUH XUMHYECKOH OCY B
1 000pyIOBaHHSI.

IIpou3BoUTH BBIYKCIICHHS 10 XUMUYECKUM YPaBHCHUAM.

Hcnionp30Bats Ipy BEITOITHEHNUH YIEOHBIX 3a/IaHUH TEKCTHl ydeOHHKA, CIIPABOYHEIE MaTEePHaJIbI
(ITepromndeckyro cuCTEMY XUMUYECKUX 37eMeHToB [I. . MeHneneeBa, TabnuIly pacTBOPIMOCTH
KHCIIOT, OCHOBAaHHUH H COJIEH B BOJIE, SIEKTPOXUMUYIECKUH P/l HAMIPSDKCHUN METaJUIOB).

Hcnonp30Bats Ipyu BEITOTHEHUH yIEOHBIX 3aIaHUH U B TIPOIIECCE UCCIIEI0BATENbCKOM A TENbHOCTH
HAaYYHO-TIOMYJISIPHYIO JIATEPATyPy XUMHIECKOTO COAEPKaHUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
HuTepHeTa nocie npenBapuTeIbHON KOHCYJIBTALUY € I€aroroM

Tema 8. Baxkneiinmume MeTaLIbl
M MX COeIMHEHUS
(16 u)

Hlenounsie metamisl. [Tonoxenue B Ilepuoandeckoit cucteme

xumuuyeckux seMeHToB J1. . MenzaeneeBa, cTpoeHHe aTOMOB.

Haxoxnenue B mpupoye.

Odusnueckre n XUMIUECKHE CBOHCTBA (HA IPHMEPE HATPUS K
kaymst). OKCHIIBI ¥ THIPOKCHIBI HaTpus u Kanus. [Ipumenenne
IIETOYHBIX METAJIOB M X COCTMHEHHU.

[lenoyHO3eMenbHbIE METAIIBI MATHUHN U KaJIbIUH, CTPOEHHE
aromoB. [lonoxenue B [lepuonuueckoit cucteMe XMMHYECKUX
anemeHToB J{. 1. MenneneeBa. HaxoxaeHue B npupose.
dusnyeckre U XUMHUECKHE CBOMCTBA. BaxkHeitme
COCIMHEHHS KaNbIHst (OKCHJI, THAPOKCHI, coyn). *JKEcTkocTh
BOJIBI M CLIOCOOBI €€ ycTpaHeHus. *

Amomunuil. [lonoxxenue B [lepuoanueckoii cucreme
xumuueckux aneMmenToB Jl. . MenneneeBa, crpoeHue aroma.
Haxoxnenue B npupone. Puznyeckue 1 XUMUYECKHE

OOBCHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 2JIEMEHTOB-METAJIIOB B IPYIIIAX U UX
COEJIMHEHUH C y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu30BaTh (pU3MYECKHEe U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB U UX COSMHEHHI
(OKCHIOB, THIPOKCHIIOB, COJIEH) C OMIOPOI Ha CXEMY, CIIOCOOBI UX ITOTYYEHHUs, IPIMEHEHHE 1
3HAYCHHE B IPUPOJIE U JKM3HU YEIIOBEKa.

Pacro3HaBaTh ¢ IOMOIIBIO KAYECTBEHHBIX PEAKIMil MOHbI METaJIOB (MarHHs, aTFOMHHHS, [IMHKA,
JKeJie3a, MeIM) C UCTIONIb30BaHUEM TaOIHIIB! "X apaKTepHble PEaKIui Ha KaTHOHBI'.

[TnaHupoBaTh 1 OCYIIECTBIATh HA MPAKTHKE XUMUYECKUE SKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHNS,
JI€IaTh BbIBOJBI I10 PE3YyJIbTaTaM dKCIICPUMEHTA.

CrenoBath npaBuiIaM 6e30MacHON paboThI B 1aOOPAaTOPHHU MPU UCIOJIB30BAaHUN XUMUYECKOH MOCYAbI U
00opynoBaHusI.

l_lpomBozme BBIYUCIICHUS 110 XUMUYECKHUM YPABHECHUSAM.

BricTpanBath pa3BEPHYTHIC MMCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha HHGOPMALHIO U3 y4eOHHKa U
CIIPAaBOYHBIX MATEPHAJIOB, IPAMOTHO HCIOJIb30BATh M3y4YEHHbIH MOHSATHIHHBIN anmapaT Kypca
XAMUH.
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cBolicTBa. AM(DOTEpHBIEC CBOICTBA OKCHUJIA M TUAPOKCHIA.
XKeneso. [Tomoxxenne B [lepuoamaeckoil cucTeMe XUMHUUECKIX
anemenToB JI. . Menneneesa, crpoenue aroma. Haxoxxaenue
B mipupojie. Pu3nueckue U XuMImIeckue cBoiicTBa. OKCUIIBL,
rHIpoKcH bl B comu sxenesa(ll)

n xene3a(Ill): cocras, cBo¥icTBa U noyyenue.

JdeMoncTpauuu

B3aumopeiictBue HaTpus ¢ BOAOM.

OxpaniBaHie IIaMEHH HOHAMH HATPHSI U KaJIHsL.
OkpalvBaHue MmiaMeHd HOHaMU KaJlbLIUsL.
BsanmoeiicTBre OKCHIa KaJIBIHAS C BOJOM.
Buneomarepuansl: ropeHHe Kene3a B KUCIOPOJE U XJIOpe.

JlaGopaTopHble U NpaKTHYeCKHe padoThI
JlaGopaTopHbIC OTBITHIL:

O3HakoMIIeHHE ¢ 00pa3liaMyl aTIOMHHHS U €T0 CIUIABOB.
AmMpoTepHbIE CBOICTBA THIPOKCHIA ATFOMUHHS.
KauecTBeHHBIE peaKIUH Ha HOHBI XKeJe3a.

JKécTkocTb BOABI U METO/IbI €€ YCTpaHEHMUS.
[Ipaktuueckue paboThI:

Ne 10. Penrenue skcriepuMeHTaIBHBIX 33/1a4 110 TeMe
«Mertansl».

Borunciennst
10 YpaBHEHUSIM XUMHUECKUX PEaKIUi

Vcnionp30BaTh pH BEITIOIHEHNH YIeOHBIX 3aJaHUH U B IIPOIIECCE HCCIIEI0BATEILCKOH IS TEIFHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
Huteprera

Paznen 3. [lepBoHavanbpHBIE XUMHYECKUE TOHATHS 00 OpraHMYecKuX BemecTBax, 104

Tema 9. [lepBoHavanbHEIE
XUMHYECKHE TIOHATHS 00
OpTraHNYECKUX BEIIECTBaX

O6mme mpencraBieHuss 00 OCOOCHHOCTSIX COCTaBa H
CTPOCHHS OpraHUYEeCKUX COCZIMHEHUH yriepona.
ITepBoHavanbHbIC MOHATHA 00 OPraHUYECKHX BEIIECTBAX Kak
0 COCIMHEHMSX yriiepona (METaH, dTaH, STHICH, AlCTUIICH,
9TaHON, TJWLEpPWH, YKCycHas Kkuciora). *Mx cocraB u
XUMHUYecKoe cTpoeHue. Kilaccudukaiys — OpraHHYecKHX
BemiecTB.* TIoHATHE O OHONOTMYECKH BaKHBIX BEIECTBAX:
Kupax, OeiKax, yrieBoaaXx — M HX POJH B )KH3HH YEJIOBEKa.
*MaTtepHanbHOe eIMHCTBO OPraHMYECKUX U HEOPraHWYECKHX

COEIUHEHUN. *

ITprpoIHbIe HCTOYHHUKH YTIIEBOIOPOOB (Yroiib, IPUPOAHBIN
ra3, HedTh), MPOIYKTHI UX MEPepabOTKH, HX POJIb B OBITY U
HPOMBIIUICHHOCTH.

OOBACHATH MPUINHBI MHOTO00PAa3Hs BEIIECTB, HIUTIOCTPUPOBATh B3aHMOCBS3b HEOPTaHUIECKHX
COEIMHEHU yriepoaa 1 OpraHUueCKUX BEIIECTB 0] PYKOBOACTBOM YUHUTEINS.

OOBSCHATE yCIIOBHS 0€30IaCHOTO MCHOIB30BaHUS BEIIECTB M XUMUUECKUX PEaKLUi B OBITY.

XapaxkTepn3oBaTh pOJIb XUMHUH B PA3JIMYHBIX Chepax AesITebHOCTH JII0/Iei, OCHOBHBIE BEIIECTBA U
MaTepUalibl, IpUMEHsIeMble B )KU3HU COBPEMEHHOT'0 YeJIOBeKa.
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Pa3nen 4. O606meHne Matepuana o kypcy «Heopranudeckas xumusan(4 1)

Tema 10. Xumus U OKpyxaromas
cpena, 1u

HoBrsle MaTepuabl 1 TeXHOJIOTHH. BemecTBa 1 MaTepuasl B
MIOBCEJHEBHOH KU3HU YenoBeKa. XUMUS U 3J0POBbE.
Bbe3zonacHoe ucnonb30BaHue BELIECTB U XUMUUECKUX PEaKLUi
B OBITY.

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XUMHYECKOE
3arpsi3HEHNE OKpYKarolel cpeabl (IPeAenbHO JOIMyCTHMAs
koHueHTpanus Beuiects — [1JIK).

Ponb xumMuu B pellieHHH 3KOJI0THYECKUX MpodieM

O06o00mIeHHe MaTepraa 1mo Kypcy
«Heopranuueckas Xxumusi», 34

O06o6menue u cuctemarusanys 1o kypey «Heopranuueckas
XUMHS»

XapaxkTepnu30BaTh pOJIb XMMHUH B Pa3JIMYHEIX chepax AesTebHOCTH JII0/iei, OCHOBHBIE BEIECTBA U
MaTepHabl, IPUMEHSAEMbIE B )KU3HU COBPEMEHHOI'O YEJIOBEKA.

. OOBACHATH ycIIoBHs 6E30IIACHOTO MCII0JIB30BAHHUS BEIIECTB U XUMUUECKUX PEAKINH B OBITY

AHanM3upoBaTh U KPUTHIECKH OIEHMBATh MH(OPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJILCKOTO
XO3SI1ICTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE OKPY KaIOIIEH Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb MIPH XUMHYIECKHUX 0XKOTaX M OTPaBICHHUAX.

[TpuHUMaTh ydacTue B 00CYKICHUU MPOOIEM XUMHYIECKOH U SKOJIOTUUECKOH HalpaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIMIO 10 IPOOIeMe U MpeIaraTb BO3MOXKHBIE ITyTH €€ peIIeHUsIC
OIIOpO¥ Ha MH(pOPMALUIO U3 y4eOHNKA U CIIpAaBOYHbBIE MaTepHallbl, pecypcsl MHTepHeTa

[Tpu paspabotke padouell MporpamMMbl B TEMAaTHYECKOM IUIAHMPOBAHHMHU JIOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HMCIOJIB30BAHUS AJIEKTPOHHBIX (LIM(POBBIX) 00pa3oBaTENbHBIX
pecypcoB, SBISIOUIMXCS Y4eOHO-METOJANYECKUMU MaTepraiaMu (MyJIbTHMEANHHbBIE MPOTPaMMBbI, AJIEKTPOHHbIE YYEOHUKH M 3aIa4HUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJbHbIC
71ab0paToOpHUu, MIPOBBIE MPOrPaMMBbl, KOJUIEKIHMH IU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), WCIOIB3YEMBIMH Ul OOY4YEeHUWs] M BOCIMTAHUS DPa3IMYHBIX TPYMI MOJb30BaTeleH,
MPE/ICTABJICHHBIME B DJIEKTPOHHOM (LU(GPOBOM) BHJE M pealu3yromMMu auaaktudeckue Bo3MoxkHocTh UKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENBLCTBY 00

00pa3oBaHuH.
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