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PABOYAA ITPOI'PAMMA

HaumenoBanue Xumus (yriryOonéHHBIN YpOBEHB)
npeaMera
YpoBeHs, Kiacc OcHoBHoOe o0111ee 00pazoBanue, 8-9 Ki1accel
KonnuectBo yacos 8 kiacc 9 kiacc
o

yueOHOMY IIaHy

- B HEZIEITIO 2y 2y
- BTOJ 68 u 68 4
[Iporpamma CocraBnena B cooTBeTcTBUH ¢ DenepanbHON paboueit

MIPOrpaMMOil OCHOBHOTO 00111ero 00pa3oBaHus Mo y4eOHOMY
npenmMety «Xumusy (mpeameTHas oonacts «EcTecTBeHHO-
Hay4YHBIE TTPEIMETHD)

YyeObHuk
lNabpuensa O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 8 kJ1.
IIpocsemenune
lNabpuensa O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 9 k1.
[Ipocsemenue
«PACCMOTPEHO»

Ha 3acenanuu Kadeapsl
€CTECTBEHHO-HAYYHOI'O [IUKJIA
PykoBogurens / M.B. 3unkoB/
IIporokos Nel ot 28 aBrycra 2023 .



HOACHUTEJBHASA 3AIINCKA

[IporpamMma Mo XUMHUHU OCHOBHOTO 001ero oOpazoBaHus (yriryOnEéHHBIN
YpOBEHb) COCTaBJ€Ha Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHONW MPOTpaMMbl OCHOBHOI'O 00mIero oOpa3oBaHMs,
npencraBieHHbix B PI'OC 00O, ¢ yuetoM QenepasibHOil pabouel mporpamMmbl
BOCIIUTAHUS.

[Iporpamma mo Xxumuu paspaboTaHa € UENbIO OKa3aHMUSI METOIUYECKOU
MOMOIIY YYUTENIO B CO3/IJaHUU pabodeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O LIENAX, OOl cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMHU y4eOHOTO
MpeAMETA, ONpEAEIIsieT 00s3aTeIbHOE MMPEAMETHOE COJIEP)KAHUE, €T0 CTPYKTYPY
Ho pazgenaM M TeMaM, paclpeleleHre [0 KiaccaM, PEKOMEHAYEMYIO
[OCJIEIOBATENbHOCTh HM3YYEHHMSI XHMHUHU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKA Y4eOHOro Tmporecca, BO3PACTHBIX
oco0eHHOCTe oOywatomuxcsi. B mporpammMe Mo XWMHHM — yYWUTBIBAIOTCS
BO3MOXXHOCTH y4e€OHOTO TMpeMeTa B pean3aiuy TpeOOBaHUHN K TIIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeIMETHBIM U NPEAMETHBIM pe3yjbTaTaM OOydeHHUsS U B
(OpMUPOBAHMN OCHOBHBIX BHUAOB Yy4€OHO-IIO3HABATENBbHON J1E€ATEIbHOCTU
00yy4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3ydyenne XuMHM Ha ypOBHE OCHOBHOrOo 00ImIero oOpa3oBaHuUs
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY, HEOOXOAUMYIO ISt
BbIPa0OTKM MHPOBO33PEHUECKUX OPHEHTHUPOB, Pa3BUTUS HHTEIIEKTYaJbHBIX
CIIOCOOHOCTEW M MHTEPECOB OOYYAIOIIMXCSA, Ha MPOJODKEHHE OOydeHHs] Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

3HaHWE XWMHU CIYXUT OCHOBOH IJisi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeCTaBiIeHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAKHYIO
POJIb UTPAIOT (POPMUPYEMBIE XMMHEH MTPEICTABICHUSI O MPEBPAIICHUIX SHEPTUU
Y BEIECTB B MPUPOAEC, O MyTSIX PEHICHUS TI00aNBbHBIX MPOOJIEM yCTONYUBOTO
pPa3BUTHS YEIOBEYECTBA — CBIPHEBOM, DHEPreTHYECKOM, MPOAOBOJILCTBEHHOU
npoodJiem, npo0JIeMbl HKOJIOTUUECKOMN 0€30MacHOCTH, npo0OJieM
3/IpaBOOXpPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3alii  BO3MOXXHOCTEH Uil  CaMOpa3BUTHS U
dbopMupoBaHUsS  KyJIbTYpbl JIMYHOCTH  OOydYarOIIUXcs, HUX O0O0med wu
(YHKIIMOHAJIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIOCOOHOCTEN
oOydaromuxcsi, HAaBBIKOB HUX CaMOCTOSITENbHOW y4eOHOW NeATeIbHOCTH,



OKCIIEPUMEHTAIBHBIX M HWCCIEAOBATCIIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MMOBCETHEBHOM )XU3HU, TaK U B TPOPECCUOHAIEHOMN JCSITEIBHOCTH;

3HAKOMHT CO CHEIU(HUKON HAyYHOTO MBINICHUS, 3aKJIaJbIBACT OCHOBBI
IpeACTaBICHUM O €IMHCTBE MPUPOJIBI U YEJIOBEKA, SBJISICTCS KIIFOUEBBIM 3TAIlOM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLTUXCS;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TPUPOJAE, K YEJIOBEKY, BHOCHT CBOM BKJIaJ B
IKOJIOTHYECKOE 00pa3oBaHHE 00yUarOITUXCS.

JlaHHbIe HaIpaBlIeHUs B 00yYEHUHU XUMHUH OOECIICUUBAIOTCS CHelU(PUKON
collepKaHUsl TIPEAMETa, KOTOPBIM SBISETCS TMEJAarOTHYSCKU aJalTHPOBAHHBIM
OTpPaXEHUEM OTIPE/ICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

Yraoy6n€HHpli  Kypc  XMMHM ~ OCHOBHOrO  00miero  oOpa3oBaHUs
OPUEHTHUPOBAaH Ha OCBOCHHE OOYYAIOIIUMMCS CHCTEMBbl IE€PBOHAYAIBHBIX
MOHITUA XWMHWH, OCHOB HEOPraHWYECKOM XUMHHM, OCHOBOIIOJArAIOIIUX
MpEeJCTaBICHUMN 001N XMMUU U OTACIBHBIX 3HAUYMMBIX MOHATHI OpraHuYeCcKou
XUMMH.

CrpykTtypa coaepkaHus IporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOr0 nojixojaa kK e¢ nzyuenuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUA O XHUMHYECKOM DJJIEMEHTE M BEIICCTBE M CHCTEMBI IIOHSATHH O
XUMUYECKON peakiuu. O0e 5TH CHUCTEMBl OPTraHW30BaHBI IO MPUHITUITY
MOCJICIOBATEILHOTO  Pa3BUTHSl  3HAHMM HA  OCHOBE  TEOPETHUYECKHUX
IpeACTaBICHUH Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOM TEOPHUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona [[.M1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

YYCHHS O CTPOCHHH aTOMa U XMMHYECKOU CBSI3H;

IpEeACTaBICHUM 00 JJICKTPOIUTHUYCCKOW JIUCCOIMAIIMM BEIIECTB B
pacTBopax;

0 XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBY TeopeTHyecKUX 3HAHHWU TOJIOKEHBI SMITUPUICCKU MOTYICHHBIC
daktel. TeopeTudeckue 3HAHWUS PaA3BUBAIOTCS IOCIEAOBATEIILHO OT OJHOTO
YPOBHS K JPYroMy U 00€CIIeYHUBAIOT 00YJAIOIIUMCS BO3MOXHOCTh OOBSICHATH U
IIPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M O0JACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4acMbIX BEIIECTB.

OcBoeHue cojaepaHUs TMPOTrpaMMbl IO XUMHU IPOUCXOJHUT C
WCIIOJIb30BAaHWEM 3HAHUW W3 paHee W3YUYEHHBIX YYEOHBIX TMPEIMETOB:
OKpYXalomui Mup, Ouonorusi, Gpusuka, MaremMaTrka, reorpadus, TEXHOJIOTHS,
HCTOPHSL.



[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHUS MO XUMHUH (yriyOnEHHBIN
YpOBEHb) OpPHEHTHpPOBaHA Ha COXpaHEHHE (PyHIAMEHTAIbHOTO XapakTepa
oOpazoBanusi, crnenuPukd ydeOHOTO TpeaMeTa U O00ecleueHUEe YCHEIIHOrO
oOydyeHHs Ha CIEAYIOIeM YpoBHE oOpa3oBaHus. B mporpamMme mno Xumuu
pean3yeTcs pa3BUBAIONIAsl U MPAKTHUECKas HAIIPABICHHOCTh 00YUYEeHUS XUMHH,
muddepeHnnanus o0ydyeHHs, BKIOYaomas MOpoQUIbHYI0 MOATOTOBKY
oOydJaromuxcsi U MOCIEIYIONIEe CaMOOIPEACICHHe B BHIOOpPE HAIpaBJICHUS
00yueHus B TPOPUILHBIX Kaccax.

VYriy6néHHoe u3ydeHHe XHMMHHM CIIOCOOCTBYET peaiu3alud  3ajad
npodecCHOHANPHOM  OpHUEHTAlMM M  HANpaBIIEHO HAa  MPEIOCTaBJICHUE
BO3MOXXHOCTH KaXJIOMY OOYyYaromieMmycsi IpOsSIBUTh CBOM MHTEIUICKTYaJIbHbIE U
TBOPYECKUE CIOCOOHOCTH MPU M3YYEHUU Yy4eOHOro MpeameTa, HeoOXOauMbIe
IUIS IPOJOJKEHHS 00pa30BaHus U ajbHEHIIEH TPyA0BOM 1€ TEIbHOCTH.

[Iporpamma mo xumuu (yriiyOJI€HHBIA YpPOBEHb) MpeIHa3HA4YEHA ISl
MCIIOJIb30BaHUs B 00pa30BaTEIbHBIX OPTaHU3AIMSIX, PEATU3YIOIINX MPOTPAMMBI
muddepeHpoBaHHOr0 (yriry0aE€HHOTOo, MPOGUIBLHOI0) U3YYCHUST OTACIIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

OobpazoBarenbHble (YHKIIUU XUMUHU, U3y4aeMOil Ha yriyOJ€HHOM YpOBHE,
peanu3yrTcs B poiiecce GopMUPOBaHUs 3HAHUN OCHOB XUMHUUECKON HAYKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, 00IACTH MPAKTUUYECKON 1eATETbHOCTH
YeJloBeKa U OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajada y4eOHOro
npeaMera COCTOMT B ()OPMHUPOBAHMM CHUCTEMbl XUMHUYECKHMX 3HAHUH —
BOXHEHIIMX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETHYECCKUX ITOJIOKCHHM,
JIOCTYIHBIX OOOOUICHUI MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKH, B
NpUOOIIEHNHM K HAay4YHBIM METOJaM TIO3HAHWSI TPH HW3YYCHUU BEIIECTB U
XUMHUYECKUX peakiuil, GOpMUPOBAHUU U Pa3BUTHH MO3HABATENbHBIX YMEHUI U
CHOCOOOB JIEATENPHOCTH M HUX MPUMEHEHWH B Y4eOHO-TIO3HABATENBbHOU U
y4eOHO-UCCIIEeI0BAaTEIbCKON JIESITENIbHOCTH, OCBOCHHUU NpPaBUil 0E€30MacHOTO
oOpareHusi ¢ BeIecTBaMy B TIOBCETHEBHOM JKHU3HH.

[enu n3ydeHns XUMHUY OTPaKAIOT HAMPABIECHHOCTh O0OYYSHUS Ha Pa3BUTHE
U CaMOpa3BUTHUE JINYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTa U OOIIEeH KyIbTYpBbI.

N3ydyeHne XMMHUM HaIllpaBJICHO HA JOCTHKEHHUE CIACAYIOUINX LIEICH:

¢opMUpOBaHNE WHTEUNIEKTYaIbHO pPAa3BUTON JUYHOCTH, TOTOBOH K
camMo00pa3oBaHuUI0, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

¢opMupOBaHHE CHCTEMbl XHMHYECKHMX 3HAaHMW Kak KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, KAK OCHOBBI JJI1 TOHUMaHUSI XUMHUYECKON
CTOPOHBI SIBJICHUN OKPY>KArOIIETO MUPa, OCBOCHHE SI3bIKA HAYKHU;



npuoOIIeHne OOydYaromuXxcsi K CaMOCTOSTENIbHOM I03HABaTEeIbHOU U
HCCIIEOBATENIbCKOM  JEATEIbHOCTH, K HAyYHBIM METOJaM  IO3HAHUA,
dbopMHpoBaHrEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dopmupoBaHue 00mEeH (PYHKIMOHAIBHOW M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATh M OICHWBATH SIBICHUS
OKPYKAIOIIET0 MUpPA, UCTOb3Ysl 3HAHUS M OTBIT, MOJYyYEHHBIC TIPU U3YYCHUHU
XUMUH, MPUMEHATh UX NPU PEIICHUU NpoOJeM B TOBCEAHEBHOM KHU3HU U
TPYJOBOI I€ITEIbHOCTH;

pa3BuUTHE y OOydYaloIMXCid HHTEpeca K HM3YYEHUI0O XUMUM U cdepam
NESTETPHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIPABICHHOCTH JAIBHEHUIIIETO 00yUeHUS;

OCO3HaHME IEHHOCTU XUMHUYECKUX 3HAHUN B )KM3HU YEJIOBEKA, TOBBIIICHUE
YPOBHSI AKOJIOTHYECKON KYJIbTYpbI, HEMPHUSTUE NEUCTBUM, MPUHOCAIIUX BpE
OKPYXaIOUIEH CPENIE U 3I0POBIO JIOAEH;

npuoOpeTeHrue OO0y4YaloIUMHCS ONbITA CaMONO3HAHUA, KIIIOUEBBIX
HAaBBIKOB (KJTIOYEBBIX KOMITCTECHIINN), HEOOXOAMMBIX IJIi Pa3IMYHBIX BHUIOB
NeSITETbHOCTH.

Ha yrny6nénnoe mzyuenue y4eOHOTO mpeaMera « XUMHUsD OTBOJUTCS 1O
136 yacoB B 8 u 9 kiaccax (4 yaca B HEJICNIO), TO €CTh 2 Yaca B HEJCHIO 3a CUET
oos3arenpHor yactu OOII OOO m 2 gaca 3a cuér ywactu OOII OOO,
dbopmupyemMoit yqacTHUKaMH 00pa3oBaTeIbHBIX OTHOIIEHUH. Beero 272 yaca 3a
JIBa rojia OOy4YCeHUSI.



COILEPKXAHUE OBYYEHUA
8 KUIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

XuMHsl — BaskHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOH ESITeIbHOCTH
yenoBeka. [Ipenmer xumun. Pons xuMuu B )KnU3HU desioBeka. KpaTtkue cBeneHus
00 MCTOpPUU BOBHUKHOBEHUS U Pa3BUTHS XUMUU. XUMUS B cUCTeMe HayK. Tena u
BemlecTBa. DPU3NYECKHME W XHUMHYECKHE CBOMCTBA BEIIECTB. ATrperaTHble
cocTosiHUs BewlecTB. [loHATHE O TEOpPETHYECKMX M AMIIMPUYECKUX METOAaX
MO3HAaHMUS B €CTECTBEHHBIX Haykax. [IpencTtaBiieHus 0 HaydYHOM ITO3HAHHWMU Ha
SMIUPUYECKOM  YpPOBHE: Ha0JII0/IeHKE, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJIeINpOBaHue, BbluKcieHue. llpencTtaBieHus O Hay4YHOM IIO3HAHMM Ha
TEOPETUYECKOM YPOBHE: Hay4yHbI€ (DaKThI, IpoOIeMa, TUIIOTE3a, TEOPHUs], 3aKOH.

A3pIk XuMuH. VICTOYHUKH XUMHYECKOH HH(pOpMaIH.

[TonsTre 0 MeTogax pabOThl C XUMUUECKUMH BeniecTBaMu. O0opyaoBaHue
IIKOJIbHOW XUMHUYecKol naboparopuu. IlpaBuia 6e3omacHOro oOpaiieHus c
BEIIECTBAMU U JaOOPaTOPHBIM 000PYI0BAHHEM.

Hucrele BeniecTBa U cMecu. [Ipuponnsie cmecu: BO3ayX, IPUPOAHBIN Ta3,
He(Thb, MPUPOJIHBIE BOBI, TOPHBIE TOPOABI U MUHEPAIIBI. [IOHSATHE O TOMOTEHHBIX
Y TeTEepPOreHHbIX cMecsix. CriocoObl pa3aeneHus cmeceid. OuncTKa BEIleCTB.

BemectBa u xumMuueckue peakuuu. ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
sneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThIe U CII0KHBIE BEILIECTBA.
Meramnel ¥ HeMeTauibl. BemecTtBa MOJIEKYJISIPHOIO U HEMOJIEKYJISPHOIO
CTPOEHHUS.

Xumudeckass (popmyna. BajneHTHOCT, aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BenecTB. OnpenesieHue BaICHTHOCTHU 3JIEMEHTOB IO
dbopmynam OWHApHBIX COCIUHEHMM | cocTaBieHue ¢GopMysn OUHAPHBIX
COCAMHEHU MO BAJEHTHOCTU 3JeMEHTOB. OTHOCHUTEIbHAs aTOMHAas Macca.
OtHOcuTENbHAs MOJIEKYJISIpHAsE Macca. MaccoBast oISl XUMUYECKOTO JIEMEHTA
B coenuHeHnd. HaxoxaeHnue mpocteitmeil popmyiibl BeniecTBa MO0 MacCOBBIM
JOJISIM JIEMEHTOB.

KomnuectBo BemecrBa. Monb. MomsipHas  macca.  BzauMocBssb
KOJINYECTBA, MACChl M YHWCIIa CTPYKTYPHBIX €IUHUIl BellecTBa. PacueTsl 1o
dbopmyliaM XHUMHYECKUX COCAMHEHUU. MossipHas Macca CMeCH BEIIECTB.
MonbHass [0 XUMHYECKOrO JJIEMEHTa B coeauHeHuu. Haxoxnenue
npocreiinei GopMyITbI BEIECTBA MO0 MOJIBHBIM JIOJISIM JIEMEHTOB.



Ou3nyeckue M XUMHUYECKHE SBICHHUS. XHUMHUYECKas peakius U ee
MPU3HAKKU. YCJIOBHUS MNPOTEKAHUS XUMHUYECKUX peakiuil. 3aKOH COXpaHEHUs
Macchl BEIIECTB. ATOMHO-MOJIEKYJsipHast Teopus. JKu3Hb U nedarenbHocTh M.B.
JlomoHOcOBa. XuMHMUYECKME YypaBHEHMSA. THUIIBI XUMHYECKUX  PpPEAKLHMI
(coemuHeHus, pa3IOKEHUS, 3aMEIIeHHs, oOMeHa). PacdeTsl Mo XWMHUYECKHM
YpaBHEHUSIM.

DKCIEpUMEHTAIbHOE H3YyYEHUE BEIIECTB W SIBJICHUN. 3HAKOMCTBO C
XUMHUYECKON TMOCYy/IoM, ¢ mpaBwiamMu pabOThl B J1abopaTopuu U IpUEeMaMu
oOpamieHusi ¢ JiabopaTopHbIM oOOopyaoBaHueM. M3ydeHue U omnucaHue
(GU3UYECKUX CBOWCTB OOpAa3IOB HEOPTAHMYECKHX BEIIECTB — METAUIOB M
HeMmetauioB. HaOmomenne Qusnyeckux (TU1aBiCHHE BOCKA, TasHUE JIbJa,
pacTUpaHue caxapa B CTyIKe, KUIIEHWE W KOHJEHCAIUs BOJbI) U XUMUYECKHUX
(ropenHue cBeuu, MPOKATUBAHUE MEIHOM TPOBOJIOKH, B3aUMOCHCTBUE COJIBI UITH
MeJia C COJSTHOM KHUCIOTOM) aBieHuil. O3HaKoMIIeHHE ¢ oOpa3liaMH BEUIECTB
kojqnuectBoM 1 Monb. HabGmiogeHue U omucaHue NPU3HAKOB MPOTEKAHUS
XUMUYECKHUX peaKkiuil (pa3ioKeHHne caxapa, B3auMOICHCTBUE CEPHOM KUCIOTHI C
XJIOpUAOM Oapus, TOJy4eHHe u pasioxkenue ruapokcuna meau (II) mpum
HarpeBaHUM, B3aUMOJICHCTBUE Kene3a ¢ pactBopoM coiu meau (11). M3yuenue
Coco0OB  pa3zelieHus cMeced (C TOMOIIbI0 MarHurta, (UIBTPOBAHUE,
BbIIIApUBAHUE, JUCTWIUISALUS, XpoMmarorpadus), TMPOBEACHUE  OYUCTKHU
noBapeHHoU coyid. Habioienne u onrcanue OnbITOB, WLTIOCTPUPYIOIINX 3aKOH
COXpPaHEHUS MaCCBHI.

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

IIpencraBnenus o razax. Boznyx — cmech razoB. CocTaB BO3ayxa. 3aKOH
ABorasipo. MonsipHbiii 00bEM Ta30B. OTHOCUTEIbHAs IJIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTEIHHOM MOJIEKYJISIPHOM MacChl ra3000pa3HOTO BEIIeCTBa
M0 WM3BECTHOM OTHOCHUTENIBbHOW TIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta30B MpPH
XUMUYECKUX PEAKIUSX.

Kucnopon — snemeHT u npocroe BemecTtBo. HaxoxneHue kuciopona B
npupone, GuU3MYEeCKMe U XUMHUYECKHE CBOMCTBA (peakluuu TOPEHUS W
okucienus). IIporeccol okucieHus B xuBou npuponae. Oxcuapbl. [Ipumenenue
kuciopoga. CrmocoObl  moNydyeHHs  KUCIopoja B jabopaTopud U
npoMbINUIEHHOCTH. [loHdaTHE O KaTtanuzatope. KpyroBopoT kwuciopoja B
npupojie. O30H — aJtoTporHas MoAudUKaIus Kuciopoaa. O30HOBBIN CJIOH, €ro
3Ha4YEHUE ISl )KUBBIX OPraHu3MoB. Pa3pylieHrne 030HOBOTO CJIOS.

TemnoBo#t d3hPexT XUMUYECKON peakiuu, TEPMOXUMHUUYECKUE YPAaBHEHHSI,
3K30- U dHAO0TepMUYECKUEe peakunu. Tommso. Mcnonb30Banue yris U METaHa B
KauecTBe TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonsTtue o mapHukoBoM s dekre.



Bopopon — smemeHT m mpocroe BemecTBo. Haxoxaenue Bomopoaa B
npupone, (u3MUECKHEe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOObI
nonyuyeHus. [lonstre o kucnorax u comsix. Mcnonp3o0BaHue BOAOPOAA B KAYECTBE
TOILINBA.

Bopna. ®usnueckne cporictBa Boabl. Boga kak pactBopurens. PacTBOpHI.
HachplieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
®dakTopbl, BIUSIONIME HA PACTBOPUMOCTH TBEPJIBIX U Ta3000pa3HBIX BEIIECTB.
CnocoObl  BBIpaXXEHUSI  KOHIIEHTpAllMM  PAcTBOPOB:  MaccoBas  JIOJI
PacTBOPEHHOIO BEILIECTBA, MOJISIPHAsI KOHUEHTpaUus. Poib pacTBOPOB B IpUpOIE
Y B KU3HH YEJIOBEKA.

Xumudeckue cBoicTBa Boabl. [loHste 00 ocHoBaHusx. [lomsTue 00
uHauKaTopax. KpyroBopoT BoAbl B IPHUPOJIE. 3arps3HEHUE MPUPOJIHBIX BOI.
OxpaHa ¥ OYHCTKA NPUPOJHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHenud. Oxcuapl. Knaccudukarus
OKCUJIOB: coJieoOpa3ytoiiue (OCHOBHbBIC, KHUCIOTHBIE, amM(pOTEpHbIE) U
HecosieoOpaszyronye. MexayHapoHas HOMEHKIATypa OKCUAOB. TpuBHANIbHbBIE
Ha3BaHUs OKCHIOB. DU3HUECKUE U XapaKTEPHbIE XUMHUECKHE CBOMCTBA OKCHUJIOB
(B3aumoieficTBUE C BOAOM, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMH OKCHIAMU ).
[lonydeHune OKCHIOB.

[lonaTHE O THAPOKCHAAX — OCHOBAHUSAX U KHUCIOPOIACOACPKAMNX
kucnotax. Kucnorel. Knaccudukarms kucioT. MexayHapoiHas HOMEHKIIATypa
Y TPUBHUAJbHbBIEC HA3BaHUS KUCIOT. PDU3NYECKHE U XUMUUYECKUE CBOMCTBA KUCTIOT
(B3auMoAeiCcTBHE C METANIaMH, C OKCHUJIAMH METAJJIOB, OCHOBAaHUSIMU H
comsamu). Psp aktuBHoctn metasioB H.H. bekeroBa. IlomydeHue KHCIIOT.
Kucnotsl B npupoze, npuMeHEHNE BaXKHEUIITUX KACIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: INEIOYHM M HEPACTBOPHUMBIC
OCHOBaHUA. MexayHapoaHass HOMEHKIATypa OCHOBaHWM. TpHBUAIIbHBIC
Ha3BaHMs ocHOBaHUU. lllenoyu, ux cBoicTBa (B3aMMOACHCTBHUE ¢ KUCIOTHBIMU
OKCHJaMH, KHUCIOTaMH U COJIIMH) M crocoObl moiyudeHus. HepactBopumbie
OCHOBaHHUS, MX CBOMCTBa (B3aMMOJCHCTBHE C KHUCJIOTaMH) U CIOCOOBI
nonyueHusi. AmdporepHocth. [lonarue o006 amdorepHbIX TuaApokcuaax (Ha
MpUMepe TUJPOKCUJIOB IMHKA W alIOMUHUS): XUMHUYECKHE CBOWCTBA
(B3auMOEHCTBHE C KUCIOTAMU Y IIEJI0YaMM) U MOJydeHHE.

Comn  (cpenHue, KuUCHble, OCHOBHBIC, JIBOWHBbIE). MexayHapoaHas
HOMEHKJIaTypa cosiell. TpuBHanbHble Ha3BaHUsA cojiek. @Pusnueckne U
XapaKTEpHbIE XMMUYECKHE CBOMCTBA Ha MpuMepe cpeaHux cogied. [lomydyenue
COJIEH.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.



DKCIEePUMEHTATBLHOE N3YUYECHHUE BEIIECTB U SIBJICHUM:

KOJIMYECTBEHHOE OIPEICIICHUE COAEPKAHUS KUCI0PO/Ia B BO3AYXE;

NoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/a;

HAOJIIOICHHE B3aUMOJICUCTBHUS BEIIECTB C KHUCJIOPOJOM M YCIIOBUU
BO3HUKHOBEHHUSI U MTPEKPALIECHUS TOPCHUS,

O3HAaKOMJIEHUE ¢ 00pa3aMHi OKCUOB U OMMCAHUE UX CBOWCTB;

MoJIy4eHHe, coOMpaHue, paclo3HaBaHUE W M3yYEHHE CBOMCTB BOAOPOJA
(ropenue);

B3auMo/iericTBrE Bogopoaa ¢ okcuaom meau (1),

HCCJICIOBAaHNE OCOOCHHOCTEW pACTBOPCHMSI BEIIECTB C  Pa3IMYHOU
PacTBOPUMOCTBHIO;

IIPUTOTOBJICHUE  PAaCTBOPOB C  ONPEACICHHOW  MAacCOBOM  JIOJIEH
PacCTBOPEHHOIO BEILIECTBA;

MIPUTOTOBIICHUE PACTBOPOB C OMPEAECICHHOW MOJISIPHOM KOHIICHTpalHen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAIUIAMU (HATPUEM U KAJIBITUEM);

OIIPEAEIICHUE PACTBOPOB KUCJIOT U LIEJIOYEN € IIOMOILBIO UHAUKATOPOB;

UCCIIeIOBaHNE 00pa3Il0B HEOPTAHUUECKHUX BEIIECTB PA3IMYHBIX KIACCOB;

n3yueHve B3aumojenictBus okcuna meau (II) ¢ pacTtBopom cepHoi
KHUCJIOTBI, KHCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaAIU3aluu;

IIOJIy4€HUE HEPACTBOPUMMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO MeTajulia
JOPYTUM U3 pacTBOpa COJIH;

B3aUMOJICMCTBUE TMAPOKCHUIA IMHKA C PACTBOPAMH KUCIIOT U LIEJIOYEH;

pEILICHUE DSKCIEPUMEHTAIbHBIX 3a7ady 1o TeMe «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCTUHECHUIN.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
yemeHToB /I. U. MenaeneeBa

Crpoenue aTOMOB. XuMuueckas CBS3b. OKuCIUTENBHO-
BOCCTAHOBHUTEIBHBIC PEAKIIUM.

[TepBbie MOMBITKU KiIacCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsiTHE O
rpynmnax (CeMencTBax) CXOTHBIX JIEMEHTOB: MIEJIOYHBIX U MIETOYHO3EMETbHBIX
MeTaJulax, TaJoreHax, MHePTHBIX (0JIarOpOAHBIX) Ta3aX. DJIEMEHTHI, KOTOPHIE
00pa3yroT aM(poTepHbIe OKCUIBI U THAPOKCHUJIBI.

[leppuogmueckuit  3akoH.  OtkpeiTe  I[lepuognueckoro  3akoHa.
[lepuonnueckas cucrema xumudeckux osaemeHtoB J[. WM. Mengeneesa.
Kopotkonepuoanas u jymHHONEpUoaHast Gopmbl Tadbmmibl «Ilepuoanueckas
cucrtema xumuueckux snemeHToB J[. 1. MenneneeBay. [lepuoast u rpymmsl (A-
u b-rpynmsi).



Crpoenue aromoB. CoctaB aroMHbIX siaep. M3oTonsl. PagroakTUBHOCTB.
DONEeKTPOHBL. DIEKTPOHHAsA OpOUTANIb. DHEPreTUYECKUE YPOBHU U TMOIYPOBHU
aroma: s-, pP-, d-opOutanu. DIEKTPOHHBIE KOHPHUTYpAUH M DICKTPOHHO-
rpaduueckue ¢Gopmyisibl aToMOB. DPUBNYECKUIT CMBICI MOPSAIKOBOTO HOMEPA,
HOMepa mepuoAa MU rpynnbl dieMeHta. CTpoeHHe HIIEKTPOHHBIX 000J0YEK
aToMOB IepBbIX 20 xuMuueckux 3iemMeHToB llepnommueckon cucremsr . U.
MeHnpneneeBa: pacupenesieHue JJIEKTPOHOB II0 3HEPreTHYECKUM  YPOBHSM,
HOIypOBHAM U opOuTansM. @usnyeckuit cmbica [lepuoaudeckoro 3aKoHa.

3aKOHOMEPHOCTH HM3MEHEHUs paJnyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IIO TIpyNIaM H NEPUOAAM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMUYECKUX DJIEMEHTOB
B IIEpUOJax M rpynmnax. XapakTepUCTHKAa XMMHMUYECKOIO DJIEMEHTa II0 €ro
nonoxeHuto B [lepuognueckon cucreme /. 1. Menneneesa.

3nauenue Ilepmogmueckoro 3akoHa u Ilepmogmyeckor CHUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIS Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
YYEHBIN U TPAKIaHNH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHUYECKasl CBS3b.
Buapl XMMMYECKOM CBs3M: KOBAJICHTHAs IIOJISIpHAs CBs3b, KOBAJICHTHAs
HETOJISIpHAs CBSI3b, MOHHASA CBS3b. MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOU U
MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (popMyiibl BemecTB. KaTHoHbI 1
AHUOHBI.

Kpucrannmueckue u amop¢Hble BelecTBa. THIbI KPUCTANIUYECKUX
PELIETOK: MOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OnNpeneieHUE CTENEHEW OKHUCIEHHS aTOMOB B
OMHapHBIX  coeAMHEHUSX. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
IIpoueccsl OKHMCIIEHHSI W BOCCTAHOBJIEHUS. OKHCIUTENM W BOCCTaHOBUTEIH.
CocraBneHue  ypaBHEHM  INPOCTBIX  OKHCIHMTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuMii M paccTaHOBKA B HHUX KOA(DPUIMEHTOB METOJOM 3JIEKTPOHHOIO
OanaHca.

DKCIEpUMEHTANBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HaKOMJIEHHE C 00pa3liaMy METAJJIOB U HEMETAIJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJEKYJ IPU MOMOIIM PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIT;

IPOBEJEHUE ONBITOB, WUIKOCTPUPYIOIIUX TMPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHUS, COSIUHEHU ).

MeknpeaMeTHbIE CBSI3H



Peanmm3zanns MexXnpeaMeTHBIX CBA3EH NPU W3YyYEHUM XUMHM B 8 Kjacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
HOHATHUH, TaK U MIOHATHN, IPUHATHIX B OTAEIBHBIX €CTECTBECHHBIX HayKaX.

OOmiue ecTeCTBEHHO-HAay4YHbIE MOHATHUSA: SIBJIECHUE (IIPOLECC), HAYUYHBIN
¢dakT, ruMoTe3a, TEOpHUSA, 3aKOH, aHaIM3, CHUHTE3, KiIacCHU(UKaIus,
NEePUOANYHOCTb, HAONIONCHUE, HKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE,
MOJIEIIb.

®dusuka: sBIECHUS NPUPOIbI, (PU3MUECKHUE SBJICHUS, BEIIECTBO, TEJO,
(u3nyeckue BENWYMHBI, €IUHUIBI U3MEpPEeHHs, O0BEM, Macca, arperaTrHble
COCTOSIHHE BEIIECTBA, ATOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJEKYJa,
CTPOEHUE Ira3oB, )KUJIKOCTEU U TBEPABIX (KPUCTATNINYECKHX ) TEN, DIIEKTPUIECKUI
3apsAJl, KOJIMYECTBO TEIIOTHI.

buonorus: Ouocdepa, porocuHTE3, MpPOILIECCH OOMEHA BEILIECTB.

I'eorpadus: armocdepa, ruapochepa, MHHEPATbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE UCKOMAEMbI€, TOIIUBO, BOAHBIE PECYPCHI.

TexHonorusi: TexHochepa, MPOU3BOJICTBO, XUMUUYECKHUE TEXHOJIOTHUH,
CBIPbE, KOHCTPYKIIMOHHBIE MaTEPUAJIBI.

9 KJIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[ToBTOpEeHue u yriydjieHHe 3HAaHUN OCHOBHBIX Pa3/ielioB Kypca 8 Kiacca.
Crpoenue aromoB. CBOICTBA aTOMOB XHUMHYECKHUX DJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIEC XapaKTEePUCTUKHU (pamuyc,
ANEKTPOOTPULIATENIBHOCTh,  3Heprus  uoHu3auuu). [locienoBarenbHOCTh
3aMOJHEHUS SJIEKTPOHHBIX OpOUTANIel aTOMOB MajbIX 1nepruoaoB. OcoOeHHOCTH
3aMOJHEHUsI  DJIEKTPOHHBIX ~ OpOWTalied  aTOMOB ~ OOJBIIMX — MEPHOJOB.
[lepponnyeckass cucremMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEACTABICHUU O
ctpoeHun artoma. CTEneHb OKHUCIEHUS U BaJICHTHOCThb. lIpencraBienHue o
MIEPUOANYECKON 3aBUCHMOCTH CBOICTB XUMHYECKHUX AJIEMEHTOB
(27IEKTPOOTPULIATENBHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  CBOICTBA,
KHCJIOTHO-OCHOBHBIE€ CBOMCTBA OKCHUJIOB U TUJIPOKCUJIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpIOM, JKHUIKOM M Ta3000pa3HOM
COCTOSIHUU. BHIbl XMMUYECKOW CBSI3M: MOHHAsS, KOBAJIEHTHAsl (HEMOJIApHas,
noJisipHasi); OOMEHHBIM M JIOHOPHO-aKLENTOPHBIM MeXaHU3M 00pa30oBaHUS
KOBAJICHTHOM CBSI3HU.

MexxMOoNeKyJIIpHbIE B3aUMOICUCTBUS (BOAOPOAHAS CBSA3b, CUIIbI BaH-1ep-
Baanbca). Tumbl KpUCTAIUIMYECKUX  PEIIETOK — aTOMHAas, HOHHAas,



METaJUIMYeCcKasi, MOJIEKYJIIpHas — U OCOOEHHOCTH HUX CTPOCHHS. 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT THUIIA KPHUCTAJUIMYECKOM PEIICTKA M BUAA XUMHUYECKOU
CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS XUMUYECKUX  PEaKIUU.
Knaccudukanus XuMrudecKuxX peakiuii Mo pa3IudHbIM Mpu3HakaM (TI0 9UCTy U
COCTaBy YYaCTBYIOIIUX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB, IO 00PaTUMOCTH, 110
YYaCTUIO KaTaJnu3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyromux BEEeCTB).

DJIEMEHThl XUMHUYECKOM TEPMOAWHAMHUKHA. OHEPreTHKa XHWMHYECKHUX
peakmmii. TernoBoi 3G heKT XUMUIECKON peakuu. JDK30- U IHAOTCPMUICCKUC
peakuu, TEPMOXUMHUUYECKUE YypaBHEHHMS. 3akoH l'ecca W €ro CcleICTBUS.
Bpruncnenus no TepMOXMMUYECKUM YPaBHEHUSIM.

[ToHsATHE O CKOPOCTH XMMHUYECKON pEaKkUHH. 3aKOH JEUCTBYIOIIMX Macc.
@aKTOpBI, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIINNA. DHEPTUS AKTUBALIVH.
[Tonsitue o katanusze. epmentsl. UTHrUOUTOPEI.

[TonsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue
0 XMMHUYECKOM paBHOBecuu, npuHuun Jle [larense. YcimoBus cMeleHus
XMMHUYECKOr0 paBHOBecHs. DaKTOPhI, BIAUSAIOLNIAE HA COCTOSHUE XUMHUYECKOTO
paBHOBecusA. IIporHo3upoBaHuME BO3MOKHOCTH NIPOTEKAHHMS XHWMHYECKUX
MIPEBPAIICHHI B Pa3IMYHBIX YCIOBUAX HA OCHOBE MPEACTABICHUN 00 N3yUEHHBIX
AJIEMEHTaX XUMUYECKOU KUHETUKU U TEPMOIMHAMHUKH.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peaKuuu. OKucIuTENBHO-
BOCCTAHOBHUTEJBHBIE CBOMCTBA XUMHUYECKHX JJEMEHTOB, 3aBUCUMOCTb OT
CTEIIEHU OKHCIICHMs. BaxHple okuciutenn U BoccraHoBuTenu. [lepmanranar
Kanmuga  (xapakrtepuctuka).  CocTaBleHHME  YpaBHEHMM  OKUCIUTENBHO-
BOCCTAHOBHUTEJIBHBIX PEAaKUUW C UCIOJIb30BAHUEM METOJA DJIECKTPOHHOIO
Oananca.

DJIEKTPOJIMTAYECKAsT NHCCOLManusa. XUMHAYECKUE PEAKLIMA B PacTBOPAX.
Teopuss 53IEeKTpONUTHUECKOW JaMccouuanuu. PacTBopeHne Kak —(PU3MKO-
xuMudecku mpouecc. [loHstme o rugparax W KpUCTALIOTHApATaXx.
DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. MeXaHU3M AUCCOLUALUN
BEIIECTB C PA3JIMYHBIM BHUJOM XHUMHUYECKOW CBs3u. CHIbHBIE U Clla0ble
anekTponuThl. CTENeHb AHMCCOLMAlMK, KOHCTaHTa auccouuanuu. HoHHOe
IIPOU3BEACHUE BOJIBI. Bonoponnsii IOKa3aTelb. Nnupukaropsl.
DJIEKTPOIUTUYECKAS JUCCOLMAIMS KUCJIOT, OCHOBAaHUM M COJICH.

Peaknuu wmoHHOro oOOMeHa. YCIOBHS TPOTEKAHHS PEAKIUH HOHHOTO
oOMeHa. MonekysipHbIe, TTOJIHBIE U COKPAIIEHHBIE MOHHBIC YPaBHEHUS PEaAKITUH.



CBoiicTBa KHUCIOT, OCHOBaHUW U COJIEM B CBETE€ TMpEICTABICHUNA 00
ANEKTPOIUTHYECKON qucconuannu. KauecTBeHHbIE peakiiui Ha HOHBI.

I'mpponus coneut. IoHHBIE ypaBHEHUS TUIPOJIM3a COJIEH. XapaKTeEP CPEAbI
B BOJHBIX PAcTBOpax COJEH.

DKCNEpUMEHTAIIBHOE HM3YYEHHE BEIIECTB W SIBJECHUM: O3HAKOMIJIEHUE C
MOJIEISIMUA KPUCTAJUTMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJJIOB U
HEeMeTaJUToB (TpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHSA);

UCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3JICHCTBUSI PA3IMYHBIX (DaKTOPOB,;

OTIBITHI, WJUTFOCTPUPYIONINE 00PATUMOCTh XUMHUYECKUX PEAKITHIA;

HCCJIEIOBAHKUE 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB, MPOLIECCA AUCCOLMALIMU
KHCJIOT, HIEJI0YEN U CONEH;

MPOBEJEHUE OIBITOB, WLIFOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEAKIIUi
HMOHHOT0 0OMeHa (00pa3oBaHKe OCajiKa, BhIACICHUE Ta3a, 00pa30BaHUE BOJIbI);

MPUMEHEHUE UHIMKATOPOB (JaKMyca, METUJIOpaHXa U (eHon(TaaenHa)
JUTSI OTIPECIICHUS XapaKTepa Cpebl B pacTBOpaxX KUCIIOT, OCHOBAHUM U COJIEH;

POBEAECHUE OMBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOpEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHNUS );

pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C IMOMOIIBI0O KauyeCTBEHHBIX
pEaKUMil Ha UOHBI,

pElIEHUE SKCIEPUMEHTAIBHBIX 3aJa4 Mo TemaMm: «OKUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'uaponus conei», «INEKTPONTUTHIYECKAS
JTUCCOLIAALIMS.

HeMmeTaibl 1 MX coeIMHEHUST

OO6mass xapakTepucTuka HeMeTaioB. OCOOEHHOCTH CTPOCHHUSI aTOMOB
XUMUYECKUX DHJIIEMEHTOB, MPOCThIX BEUIECTB, aWIOTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA HeMeTaioB. CpaBHUTENbHAS XapaKTEPUCTUKA
COEMHEHN HEMETAIIOB.

OO6mass xapaktepucTuka TajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHu okuciieHus. CTpoeHue U PU3NUeCKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3auMopeiicTBE € MeETaUlaMH, HEMeTaJUlaMH, BOJOH, IIeJI04aMu).
XnopoBoaopon. ConsiHasi KHUCIIOTa, XWMHUYECKHE CBOWMCTBa, TMOJIY4YEHHUE,
IpuMeHeHne. JlerncTBue XJjiopa ¥ XJIOPOBOAOPOAA HA OpPraHU3M 4YeEJIOBEKA.
Baxnenmme xyopuasl W WX HaxoxaeHue B npupone. Ilonsarue o
KHUCJIOPOACOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHU
okuciienus. CTpoeHue U GU3NUECKHUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa



U cepbl. ANIOTpomHbIE MOIU(MUKAIMK KHUCIOpOoJAa M cepbl. XHUMHUYECKUE
CBOMCTBA  cephl  (B3aUMOJICUCTBME C  HEMETalaMH, METaJllIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM kucioramu). CepoBoaopos,
cTpoeHue, (uU3MYECKHEe W  XUMHYECKHME  CBOHCTBa  (KUCIOTHBIE U
BOCCTaHOBUTEIbHBIE CBOMCTBA). OKCHUIIBI CEPBI KaK MPEICTaBUTENN KUCIOTHBIX
okcunoB. CepHuctas kuciota u ee coinu. CepHas KUCIOTa, (U3NYECKUE U
XUMUYECKUE CBOMCTBa (0OIIME Kak MpeJICTaBUTENs Klacca KHUCIOT U
cnenupuueckre). Conu cepHOM KHUCIOThI. XMMUYECKHE PEaKlUu, JIeKalue B
OCHOBE IIPOMBIIIIEHHOTO CII0c00a MOJTydeHUsl CEpHOM KUCIOTHI. [IpencraBnenus
0 XMMHUYECKOM TPOMU3BOJACTBE M CBA3AHHBIX C HUM mpodeccusix. [Ipumenenue
CEpHOI1 KUCIOTHI U cyib(aToB. KauecTBeHHBIC peakiu Ha Cynb(UT-, CyTbPUI-
U cyibdaT-aHuoHbl. HaxoxneHue cepbl M €€ COeIMHEHUH B NPUPOJIE.
XVMMHUYECKOE 3arpsi3HEHHE OKPYXAIoIIEH Cpelbl COCAVMHEHUSMHU  CEPbI
(KUCTIOTHBIE TOXKIH, 3arPA3HEHUE BO3/TyXa), CIOCOOBI €ro MPEAOTBPALIECHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHN OKUCIICHUS.

A30T, pacrpocTpaHeHue B IpUpoJe, GU3NIECKUE U XUMHUECKUE CBOMCTBA
(B3auMoielicTBHE C METaJIaMu, BOAOPOJOM, Kuciaopoaom). KpyroBopor azora B
npupoge. AMMHAK, €ro (pU3MYECKHe U XMMHYECKHE CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOMCTBa BOJHOIO pAacTBOpa), NPUMEHEHUE M TMOJIY4YEHUE B
naboparopud U NPOMBINUIEHHOCTH. MOH aMMOHMS, JOHOPHO-aKLENTOPHBIH
MeXaHu3M ero obpazoBaHus. Coiln aMMOHHUA, UX (PU3MUECKHE U XUMUYECKUE
CBOMCTBa (pa3jioKEHUE M B3aUMOJACHCTBHE CO WIEJIOYaMH), IPUMEHEHUE.
KauecTBennas peaxuust Ha nonsl ammoHnus. Oxcunbl azota (I, I, III, TV, V).
A3zotucrasg KucioTa. A30THas KUCJIOTa, €€ TOoJlydeHHe, (U3UYECKUue U
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
crnenu@uueckue), NpuMeHeHHe. XUMHUUYECKHE PEaKIUH, JIeKallle B OCHOBE
MOJIyYeHHUS] a30THOM KHUCIOTHl B TMPOMBINIJIEHHOCTH. HHUTpaThl M HUTPUTEHI.
KadecTBeHHbIE peaklMM Ha HUTpaT- W HUTPUT-AHUOHBI. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOIIEH Cpellbl COSUHEHUSIMU a30Ta (KUCJIOTHBIC JTOXKIH,
3arpsi3HEHHE BO3/yXa, [IOYBBI U BOJJOEMOB).

®ochop, ammorponHbie Momubukarmu ¢docdopa (O6enblii M KpacHBIN
docdop), puznueckre U XuMHUUECKUE CBOMCTBA (B3aMMOCHCTBHUE C METAJJIAMH,
KUCJIOPOJOM, TaJIor€HaMH, KOHIEHTPUPOBAHHBIMU a30THOM U  CEPHOU
kuciotamu). Oxcunsr pochopa (111, V), dochopras kucnora, dpusmdeckue u
XUMHUYECKHUE CBOMCTBA, mosyueHue. KauectBeHHas peakius Ha (ocdar-moHBI.
IIpencrabnenus o ramoreauaax gocdopa (111, V).



[lonsiTne o0 MuHEpambHBIX yaoOpeHUsix. A30THBIE, (ochopHbIe,
KOMILUIEKCHBIE YJI0OpeHusa. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Ccpeabl
coeIMHEHUAMU a3oTa u (ocdopa.

O6mas xapakrepucTtuka neMeHToB [VA-rpynmbsl. OcOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Yrnepon, ammorponnbie Moaudukanuu (rpadut, anmasz, (Qyiuepes,
rpadeH, HaHOTPYOKH), (PU3UUECKUE U XUMUUECKIE CBOMCTBA MPOCTHIX BEIIECTB
(B3auMoJIeHiCTBUE C METAJJIaMU, HEMETaJUIAMH, KOHIIEHTPUPOBAHHBIMHU a30THOM
u cepHoil kucinoramu). llonstue o0 ancopOuuu. Kpyroopor yriaepojga B
npupone. OKCHIIBI yIiiepoia, ux (u3nuecKrue U XMMUYEeCKUE CBOMCTBA, IeHCTBUE
Ha >KUBBIC OPTaHU3MBI, TIOJYyYEHHE U MPUMEHEHHE. DKOJOTHUECKHUE MPOOIEeMbI
aTMocepsl, cBsi3aHHbIE ¢ OKcHIoM yriaepoaa (IV). YronbHas kucnora u ee conu,
uX (usmueckue u XUMHUYECKHE CBOICTBa, IOJIy4Y€HHE U IPUMEHEHHE.
KapOonatel, ruapokapOoHatsl, ux cBoiicTBa. KauecTBeHHass peakius Ha
kapOoHaT-uoHbl. HMcnonb3oBaHue  KapOOHAaTOB B OBITY, MEIUIMHE,
MIPOMBIIUIEHHOCTHU U CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHUSX YIJIepoJa: YrieBOMOpoAbl (MeTaH, 3TaH, STWIEH, aleTUIEH),
ATaHOJI, MHUILEPHUH, YKCYCHas KucaoTa. [IpupoaHble HCTOYHUKH YTJIEBOJIOPOI0OB
(yroJib, IpuUpOHBINA ra3, HEPTH), IPOLYKTHI UX NMEpepabOTKH, UX POJIb B OBITY U
OPOMBIIUIEHHOCTH. [loHSTHE O OHOJOTMYECKHM BaXXKHBIX OPraHMYECKUX
BEIIECTBAX — XKHUpax, Oeyikax, yrieBojaXx — U UX POJM B JKU3HU YeEJOBEKa.
EnnHCTBO OpraHnyecKuX U HEOPraHUYECKUX COEIUHECHUM.

KpemHuii, ero ¢usznyeckne u XMMUYECKHUE CBOMCTBA (B3aMMOJCICTBUE C
METaJUIaMH, KUCIIOPOJOM, YIIIEPOIOM, TaJIOT€HAMH ), TIOJyYeHHE U TPUMEHEHUE.
Pons kpemnuss B mpupone u texuuke. Oxcua kpemuus (IV), kpemHueBas
KUCJIOTA, CUJIMKAThl: (U3HYECKHEe M XHMHMUYECKHE CBOWMCTBA, MOJIy4YEHHE U
MpUMEHEHUE B OBITY M MNPOMBIIIIEHHOCTH. BakHeilline CcTpouTebHbIe
MaTepualibl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, xene300eToH. I[IpoGiemsl
0€30MacHOr0 HCHOJb30BAHUSI CTPOMUTENIBHBIX MaTepUaioB B TOBCEAHEBHOM
KU3HH.

Bbop. Ocobennoctu crpoenus atoma. O01mue npeacTaBaeHus 0 GU3NIECKUX
Y XUMUYECKUX CBOMCTBax. bopHas kuciora.

DKCnepuMEeHTAIbHOE 3YUEHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX XJIOPUIOB (TaJIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIIMX (PU3NUECKUE U XUMUYECKUE CBOWCTBA
raJOreHOB U UX COCAUHCHUM;

VU3YYEHHUE CBOMCTB COJITHOM KUCJIOTHI;



MPOBEJICHUE KAYECTBEHHBIX PEaKIUii Ha XJIOPH]I-, OPOMHUI- U UOIU-HOHBI
¥ HaOJI0/IeHNE MPU3HAKOB UX MPOTEKAHMUS;

O3HAaKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOAHBIX COCTUHEHUN;

HaOmoleHre  mpoliecca  OOyriMBaHMsl — caxapa IoJ — JEHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI,

U3Y4YEHUE XUMUYECKUX CBOWCTB pa30aBICHHON CEPHON KHCIIOTHI;

IPOBE/ICHUE KAYECTBEHHBIX peakluid Ha Ccynbpui-, CyiabhuT- U cyibdat-
MOHBI U HAOJIIOICHUE MTPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHWE C (U3MYECKUMH CBOWCTBaMHM a3oTa, ¢dochopa U uX
COeMHEHM, 00pa3iiaMu a30THBIX U (HOCHOPHBIX yI0OpEHHUIA;

MOJIy4eHue, coOMpaHue, paclo3HABaHHE M W3YUYEHUE CBOWCTB aMMUaKa,
U3y4E€HUE CBOMCTB COJIEM aMMOHWUS,

IIPOBEICHUE KAYECTBEHHBIX PEAKI[MI HA HIOH aMMOHUS, HUTPUT-, HUTPAT- U
(ocdaT-MOHBI U U3yUYECHHE MPU3HAKOB UX MPOTEKAHUS;

M3yYCHHE B3aUMOACHCTBHUS KOHIICHTPUPOBAHHOM a30THOM KHCJIOTBI C
MeJ1bl0, CBOMCTB (hOCHOPHON KUCIOTHI U €€ COJIEH;

O3HAaKOMJIEHUE C MOJIEISIMU KPUCTAINIMYECKUX PEUIETOK anMasa, rpadura u
(pymnepena, ¢ mpoueccoM acopOoLMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

MOJIy4eHHue, COOMpaHKe, pacCliO3HABAHUE U U3YUEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

NPOBEJCHUE KAueCTBEHHBIX peaklUui Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3Yy4YECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YEHUE B3aMMHBIX IPEBPAILIEHUN KapOOHATOB U TUAPOKAPOOHATOB;

O3HaKOMJIEHHWE C o0Opa3liaMu MPUPOJHBIX KapOOHATOB M CUJIMKATOB, C
MPOAYKLIHMEN CHIIMKATHOW IPOMBIIUIEHHOCTH;

pelIeHre SKCIIEPUMEHTANIBHBIX 3a/1a4 N0 TeMe «BaxkHeie HeMeTalbl U
UX COETUHEHUSD).

MeTaJuibl U X COeIMHEHUS

O6mume cBoiictBa MetauioB. OOIIas XapakTepUCTUKA XHUMHYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX N0JIOKEHUS B [leproanueckoii cucteme
xuMuueckux 3nemeHToB 1. 1. MenaeneeBa u ctpoenust atToMoB. Metaiuibl A- u
b-rpynn. CrpoeHne mpocThIX BEHIECTB — METAUIOB. MeTajumueckas CBsi3b U
METa/NInYecKasi KpUCTaJUIMYeckas penieTka (MpUMUTUBHAsg KyOuueckas,
00BEMHO-TICHTPUPOBAHHAS KyOWYecKas, TpaHClCHTPUPOBAHHAS KyOuueckas,
reKcaroHajJibHas IUIOTHOYNAaKOBaHHAas). 3aBUCUMOCTb (DU3MUYECKHUX CBOMCTB
METaJUIOB OT CTPOEHUS KPUCTAUIOB. DJIEKTPOXMUMHYECKUN PsAJl HaIpPSKEHUN
MetauioB. OOmIMe XHUMHAYECKHE CBOHCTBA MeTawioB. OOmme crocoObl



MOTYYEHHS METAIIOB, METAJLUTYPIHsl. DJIEKTPOJIN3 PACILIABOB U PACTBOPOB COJICH
Kak OJWH U3 CIIOCOOOB MOJIy4eHUs: MeTAIIOB. [loHsATHE O KOPPO3UU METAJIIOB,
OCHOBHBIE€ CIOCOOBI 3alUThl WX OT Koppo3uu. CmiaBbl (CTallb, YYTYH,
TopantoMuHuid, Opon3za). [IpuMeHeHuHe MeTamioB W CIJIaBOB B OBITY U
MPOMBIIIIJICHHOCTH.

Memannwvt A-zpynn

[I{enouHbIe MEeTAIUIBL: MOJIOKEHUE B [Iepronueckoil cucTeMe XUMUYECKHUX
anemeHToB J[. 1. MeHneneeBa, CTpOCHHE UX aTOMOB, HAXOXKIEHUE B MPHUPOJE.
dusznyueckre M XUMHYECKHE CBOMCTBAa (HAa TMpUMEpe HaTpus H Kajus),
noixyuenre. OKCUJIBI U TUJIPOKCUJIBI HATpUs U Kauusl. [I[puMeHeHne meI0uYHbIX
METAJUIOB U UX COCAMHEHUN. bruonornueckas poyib HaTpUs U KAJIHS.

[I{ennoyHO3€MENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[Tepunoanueckoit cucreme xumuueckux 3memMeHToB 1. 1. Menaeneesa, ctpoeHue
WX aTOMOB, HaxOXJcHHE B Mnpupoje. Ou3nyeckue U XUMUYECKHUE CBOMCTBA
MarHusi ¥ Kaiblius. BaxkHeiilne coeIMHEHUs Kajdblds W MarHus (OKCH],
TUAPOKCHUJ, COJH), CBOMCTBA, mpuMeHeHue. JKecTKOCTh BOABI U CHOCOOBI €€
ycTpaHeHus. KpyroBopot kanblus B IPUPOE.

AmomuHuii: nosioxkeHue B llepuonnueckodl cucreMe XMMHUYECKUX
anemeHToB JI. 1. MenneneeBa, CTpOCHME aTOMa, HAXOXKJICHUE B IPUPOJE.
du3nyeckue MW XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa U TUAPOKCUIA amtoMUHUs. [[puMeHeHne atOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OO6mrast xapaktepucTuka MeTawioB b-rpynm (mMoOGOYHBIX MOATPYIH):
nonoxxenne B llepmommueckon cucreme xumuueckux odnemeHro J[. .
MenneneeBa, 0COOCHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpoBajia» JIEKTPOHA
Ha MPUMEpE CTPOCHMsI aTOMOB XpoMa, Melu, cepedpa. BaneHTHbIE coCTOSHUS
aToMOB d-3JIEMEHTOB, CTEIIEHU OKUCIICHUS aTOMOB B COSMHEHUSX. 3aBUCUMOCTh
KUCIIOTHO-OCHOBHBIX CBOMCTB OKCUAOB Y TMJIPOKCUIOB METAJUIOB OT 3HAYEHUS
CTETICHU OKHUCJICHUS JIEMEHTA B COCIMHEHUU (Ha TpUMEpe COSAMHEHUN Xpoma).
[TepBoHauanbHBIE MPEACTABIEHUS O KOMIUIEKCHBIX COCIMHEHUSIX.

Menp u cepebpo: CTpOSHHE aTOMOB, CTEIICHH OKuceHus. OOIue KpaTKue
MPEACTABICHUS] O (PU3MYECKHX M XMMUYECKHX CBOMCTBAxX MPOCTHIX BEIIECTB
(B3auMOEHCTBHE C KUCIOTAMHU-OKUCIUTEISIMH ), 00 UX OKCUJAX, TUIPOKCUIAX U
coJisix, ux npumeHnenud. [IpencrapneHust 00 aMMUaYHBIX KOMIUIEKCaX cepedpa u
Menu. KauecTBeHHBIE peaKIiud Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHHE aTOMa, CTETIeHb OKUCIICHUSI. XapaKTEPUCTHKA (DU3NIECKUX
M XMMHUYECKHX CBOWCTB, MpUMEHEHHEe, aM(oTepHbIE CBONCTBA OKCHAA U
rugpokcuaa. KauecTBeHHbIC PEaKIIMU HA KATUOHBI IIMHKA.



XKeneszo: ctpoeHue atoma, cTerneHu okucieHus. Haxoxaenue B mpupoje.
dusnyeckue U XMMHUYECKHE CBOMCTBa »Keie3a, MpuMeHeHue. buonorndeckas
poiib xene3a. Oxcunpl, Tuapokcuasl U conu sxene3a (II) u xeneza (II), ux
COCTaB, CBOMCTBA W mojyuyeHue. KadecTBeHHbIE peaklMi HAa KAaTHOHBI jKelie3a
(2+) u xenesa (3+). Uyryn u ctanb — cruiaBbl xkenesa. [[pon3BoacTBO 4yryHa u
CTalMH. OKOJOTMYECKHE MpOOJEMBbI, CBSI3aAHHBIE C METAUIYPIHUYECKUMHU
IPOU3BOJ/ICTBAMH.

DKCNepUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUM:

O3HAaKOMJIEHHE C O00pa3llaMu METaUIOB M CIUIABOB, MX (PU3NYECKUMHU
CBOIMCTBaMU;

MOJEIUPOBAHNE METALINYECKON KPUCTAJUIMYECKON PEIIETKH;

U3YUYEHHUE B3aWMOJICUCTBUS METAJUIOB C BOJIOW, C pacTBOpPAMH COJEH U
KHUCIIOT, UCCIIEIOBAaHUE MPOIECCOB AIEKTPOIN3a pacTBOpoB xyopuaa meau (I11) u
noaua Kalusi, KOppo3UuH METAJIOB;

M3yYeHHE OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHIOB KajbllUsl U HATPHUS C
BOJIOM, MX TUJIPOKCUJIOB — ¢ oKkcuioM yriepoaa (IV) u kucnoramu;

U3Y4YCHUE CBOMCTB KapOOHATOB M TUIAPOKAPOOHATOB KaJbIIMS, >KECTKOU
BOJIbI;

M3yUYEHHE TPOLIECCOB MOJYYEHHUS TUJIPOKCUJIOB KeJe3a, UX XUMUYECKHUX
CBOMCTB;

U3YYEHHUE TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUHUA HA HOHBI
(Marausi, KanbIlus, ATIOMUHUS, ITUHKA, Kenesa (2+) u xenesa (3+), meau (2+);

HaAOJIIOICHHE U OTIMCAHNUE OKPAIIMBAHUS TNIAMEHU MOHAMH HATPUS, KK U
KaJIbITUS;

rccieoBanne aMm()OTEPHBIX CBOMCTB TMIPOKCUIA aTFOMUHUS, THIPOKCHIA
xpoma (I11) u ruapokcuaa nuHKa;

pelIeHNEe SKCIEPUMEHTAIIbHBIX 337a4 10 TeMe «BakHelIme MeTaibl U UX
COCTMHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa 1 MaTepuansl B MOBCEIHEBHOM KM3HU 4elIOBEKA. BaxHeimme
BEIIECTBA U MaTEpUalIbl, 00JaCTH UX MpUMeHeHUs. bezonacHoe ucnoib30BaHme
BEIECTB M XMMUYECKHX peakiuil B ObITy. [lepBas momoIms mpu XUMUYECKUX
0’KOTax M OTPABJICHUSIX.

Hogble matepuansl v TeEXHOJIOTUHA. [[pUHIUIIBI «3€JIEHON XUMUN.

OCHOBBI IKOJIOTMYECKON TPaMOTHOCTU. XUMHS U 370pOBbE. 3HAUEHUE
M3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB U UX COCTUHECHUM TSl QYHKIIMOHUPOBAHUS
opranusma uyesopeka. [loasTue o 3m0poBoM 00pase KU3HU.



XUMHUYECKOE 3arpsi3HCHUE  OKpYXKaromed Ccpelpl. DKOJOTHYECKHUE
MpoOJiIeMbl, CBSI3AHHBIE C COCIUHEHUSIMU YIJIEPOJa, a30Ta, CEPhI, TIKEIBIX
meTtaioB. [Tonstue o I1IK. Posib XvuMuu B pelieHUU SKOJOTUUSCKUX TPOOIIEM.

DKCIEpUMEHTAIBbHOE HM3YYCHUE BEIIECTB WM SBJICHUN: O3HAKOMIJICHHUE C
oOpa3aMu MaTepuasoB (CTEKIIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE MAaTEpUAJIbI),
ONPENECICHUE KHUCIOTHOCTH NPUPOJHBIX BOJ, MOJEIUPOBAHUE IMpoLecca
00pa3oBaHUsI KUCIOTHOTO JOXKs, U3yUYEHHE €r0 BO3ACHCTBUS HA MaTEepHAaIbI.

IloBTOpeHne U 00001IeHHe 3HAHUIT OCHOBHBIX pa3iejioB KypcoB 8—9
KJIACCOB

[lepuonnueckut 3akoH u llepmoamueckas cucTeMa XHUMHUYECKUX
AJIEMEHTOB B CBETE NPEACTABICHUM O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB XMUMHUYECKUX BJIEMEHTOB M UX COCAUHEHHUH B IIEPUOJAX U
rpymnmax.

CrpoeHue BemniecTBa B TBEPAOM, KUJIKOM M Ta3000pa3HOM COCTOSIHUHU.
Bunel xmMHUeckoM CBSA3M. 3aBHCHMOCTH CBOMCTB BeHIeCTBA OT THIIA
KPHUCTAJUIMYECKOMN PEIIETKN U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus XUMUYECKUX pEaKIUi MO0 pa3IudyHbIM IPU3HAKaM.
[Iporao3upoBanre BO3MOXKHOCTH IPOTEKAHUSI XUMHUYECKUX ITPEBPALICHUN B
Pa3IMYHBIX YCIOBHSX HA OCHOBE MPEACTABICHUNA XUMHUYECKOW KUHETUKHA U
TEPMOIMHAMHUKH.

XUMHUYECKHE PeaKMU B pacTBopax. [ maponns conent. Peakiiuu okucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBAaHMH W COJIeH B CBETE NPEACTaBICHUM 00
AJIEKTPOJIMTUYECKON  JUCCOLMALMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaAKLUSX.

Mesxcnpeomemmnuwie ceasu

Peanu3zanust MexnpeaMeTHBIX CBS3€l MpU U3yYEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK U TMOHSATUM, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHATHUS: sIBJIEHUE (IpOlecC), HAYUHBIH
¢dakT, THIOTE3a, TEOpHsA, 3aKOH, aHalIW3, CHUHTE3, KiIaccudUKaIusl,
MEePUOIMYHOCTh, HAOJIO/ICHUE, DSKCIEPUMEHT, MOJICIMPOBAHNUE, W3MEpPEHHE,
MOJIEIb, TEXHOJIOT U, MATEPUAIIBI.

®dusuka: BEIIECTBO, TENO, (PU3NUECKHUE BEIUYUHBI, CIUHUIIBI U3MEPEHUS,
Macca, 0O0BEM, KOJMYECTBO TEIJIOTHI, aTOMBI M MOJICKYJIbI, arperaTHbie
COCTOSIHUE  BENIECTBA, CTPOEHHE  Ta30B, JKUIAKOCTEM U  TBEPIBIX
(KpUCTAITMYECKHX) TEJ, KpUCTANIMUECKash PEIIeTKa, AJIEKTPOH, SAPO aToma,
IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, KBAHTHI, PaIHOAKTUBHOCTD, ajb(da-,



Oeta- W  raMMa-W3dydeHUe, OJCKTPUUYCCKUA  3apsij,  IPOBOJIHHKH,
MTOJTYITPOBOTHUKH, JUDJICKTPUKH, COTHEUHBIN CIIEKTP, Pa3jioKeHrne OeJIoro cBeTa
B CIIEKTD.

buonorus: skocucrema, Ouocdepa, QoTtocuHTe3, mpoleccCh O0OMeHa
BEIIECTB, MUHEPAIbHBIC yAOOPEHHS, MHUKPOIIEMEHTBI, MaKpPOIJIEMEHTHI,
MATaTEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIC TOPOIBI,
M0JIe3HbIE MCKOIaeMble, TOILTMBO, BOJIHBIE PECYPCHI, TIaHEeTa 3eMJIsl.

TexHomorus:  CTpOWTENbHBIE  TEXHOJOTHH, CEIBCKOXO3SHCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOT U H.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMUSI TTPOTPAMMBI T10
XUMHU HA VYPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUS
(VTJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4eHHUS XMMHUU B €IMHCTBE y4eOHOU U
BOCITUTATEIHHON ACSATEIBHOCTH 00pa30BaTEIbHON OpraHU3aliKi B COOTBETCTBUU
C TPAagULUHUOHHBIMH POCCHMCKAMH  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSMH, TIPUHSITHIMUA B OOIIIECTBE MPABMIIAMH U HOPMaMHU
MOBEJEHUSI U CIOCOOCTBYIOT MPOLECCAaM CaMONO3HAHUSA, CaMOpPa3BUTHS U
colaau3au 00y4yarommuxcs.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXXKalOT TOTOBHOCTh  OOYYaroIIMXcs
PYKOBOJICTBOBATbCSl CUCTEMON NO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAaUUd U
pacIIMpEHneE OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

IPOSIBJICHHE LEHHOCTHOIO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYpHOMY,
HAy4YHOMY M HCTOPUYECKOMY HACJIEIUIO0, TOHUMAHUE 3HAYEHUS XMUMHYECKOU
HAYKH U TEXHOJIOTUH B KU3HU COBPEMEHHOI'O O0IIECTBA, B PA3BUTUU 3KOHOMHUKHU
Poccun u cBoero pernona;

2) rpamIaHCKOro BOCIIUTAHUS:

NPEACTaBICHUE O COLMAIBHBIX HOPMax M MPaBUIAX MENKIMYHOCTHBIX
OTHOILLIEHUI B KOJUIEKTUBE, IMPOSBIICHHE KOMMYHUKATUBHOM KYyJIbTYphl B
Pa3HOOOpa3HOW COBMECTHOM IE€SITEIbHOCTH;

CTpEMJICHHE K B3aMMONOHUMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOU
Y BHEY4E€OHOM AEsITENbHOCTH;

TOTOBHOCTB OLICHMBATh CBOE IMOBEJCHHUE M IOCTYNKU CBOMX TOBApPUUIEH C
NO3ULIMN HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIJIEICTBHIA
MOCTYTIKOB;

3) popmMupoBaHUS IEHHOCTH HAYYHOT O IO3HAHUSA:

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U HEOOXOAMMBIE
JUIsl TOHUMAaHHUSI CYyIIIHOCTA HAYYHOU KapTUHBI MUPA;

OCO3HaHHE [IEHHOCTH HAYYHOI'O TO3HAHMUSI JUIsl Pa3BUTHUS KaXKJIOTO YETIOBEKa
U TIPOU3BOAMTEINILHBIX CHJI OOIIECTBA B LIEJIOM, POJIM M MECTA HAYKU «XUMUSD» B
CUCTEME HAy4HbIX NPEJICTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS IMPUPOJIBI,
B3aUMOCBSI35IX YEJIOBEKA C MPUPOJHON U TEXHOJOTUUECKOU CPEAOM;



MO3HaBaTelibHasi MOTHUBAIMSL M HWHTEpEeC K OOYy4YeHUI0, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOPa30BAHUIO, K HCCIIEA0BATEILCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBJICHHUS W YPOBHS JalbHEHIIETo
o0yueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 >KW3HHU, OCO3HAHUE TMOCIEICTBUA U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS alKOroJisi, HApPKOTHUKOB,
KypeHUsI ), HeOOXO0IUMOCTH COOJTIOACHUS TTPaBHII O€30ITaCHOCTH TIPH 0OpaIeHUH
C XMMUYECKUMU BEIIECTBAMU B YU€OHBIX U )KU3HCHHBIX CUTYalIUsIX;

5) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpoOBaHUE IEHHOCTHOTO OTHOIIEHUSI K TPYJIOBOM JESITEILHOCTH KaK
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa U K HCCIEAOBATEIbCKOW NEATeTbHOCTH
KaK BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE UHTEpeca K nmpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHUCTIE K
npodeccusiM HayuyHOU cepbl, 0COZHAHUE BO3MOKHOCTH CaMOpealu3aluy B 3TN
cdepe;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

0CO3HaHHE HEOOXOAMMOCTH OTHOIICHUS K IPUPOJIC KAaK UICTOUHUKY KU3HHU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX TMOCIEACTBHI Jid
OKPYXKAIOIel Cpelbl; OCO3HAHWE TJI00AJTBHOTO XapakTepa HKOJIOTHYECKUX
po0JieM U MyTeil UX PelIeHUs; CTOCOOHOCTh MPUMEHSITh 3HAHMUS, MMOJTy4aeMbIe
MIPU U3YYECHUH XUMUH, JJIS PEILICHUs 3a]1a4, CBA3aHHBIX C OKPYKAIOLIEeH Cpeoi;
AKTUBHOE HENPHUITHE JICUCTBUW, IPUHOCAIIMX BPEI OKPYKAIOIIEH CpElE;
OCO3HaHME CBOEW POJU KakK TpaKJaHWHA U TMOTPEOUTENsT B  YCIOBHUSIX
B3aUMOCBSI3H TPUPOJAHOM, TEXHOJIOTMYECKON U COLIMATILHOU CPed; TOTOBHOCTh K
Y4acTHUIO B TPAKTUUECKOH JEATETbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl 00YUYaIOMIUXCS, OCBOUBIINX MPOTPAMMY TIO
XUMHH OCHOBHOT'O OOIIEro 00pa30BaHMs, BKIIFOYAIOT:

YCBOCHHUE MEXK U CITUTUTHHAPHBIX (MEXITPEIMETHBIX ) ITOHSITHH,
OTpaXKaIoIIUX MaTepHUabHOE CIMHCTBO MHUpa M MPOIECC M03HaHUS (BEIIECTBO,
CBOMCTBO, DHEPT U, ABJIICHHUE, HAYYHBIN (haKT, 3aKOHOMEPHOCTD, TUTIOTE3a, 3aKO0H,
Teopusi, HaOIIOCHUE, U3MEPEHHUE, UCCIICIOBAHUE, DKCIIEPUMEHT U JIPYTHUE);



OBJIAJICHHE YHUBEPCAIbHBIMHU YUYEOHBIMH JIEHCTBUSMU (IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU,  PETYJISTUBHBIMHU), BaXXHBIMA  JUIsl  MOBBIIICHUS
3¢ (PEeKTUBHOCTU OCBOEHUS COJIEpPKaHMS yd4eOHOro mpeamera, (HopMupoBaHUS
KOMIIETEHIIMA, a TaKXe [MPOEKTHO-UCCIIECIOBATEIILCKON  JIEATEIbHOCTH
oOy4Jaronuxcsi B Kypce XMMHUU;

CITOCOOHOCTH UX UCIOJIH30BaTh B Y4EOHOMH, MO3HABATEIILHOU U COI[UATTBLHOM
IPaKTHKE.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUS UCIOJIB30BaTh MPUEMbl JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUU: pACKPBIBATH CMBIC]I XUMHUYECKUX MOHATHH (BBIACIATH UX CYIIECTBECHHBIC
OpU3HAKM, yCTaHABIMBAaTh  B3aMMOCBS3b C  JIDYTUMH  TOHSATHSIMHU);
aHaJIM3UpoOBaTh, CpaBHHUBATh, 00001aTh, BBHIOMpPATh OCHOBAaHUA  JUIS
KJIacCu(pUKAlUM U CHUCTEMATU3AIllMM XUMUYECKUX BEIIECTB U XUMHUUYECKUX
peakiuii; ycTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMu
U3YUYEHUS]; CTPOUTD JOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, I€1yKTUBHbIEC, IO
aHAJIOTUM); TpeajiaraTh KPUTEPUH U BBISBIATH OOIIME 3aKOHOMEPHOCTH H
IPOTUBOPEYHS] B U3YyYAEMBIX IMPOILECCAX U SIBICHUSAX; MPOBOJUTH BBIBOJBI U
3aKJIFOUCHUS; YMEHUS PUMEHSTh B MPOLIECCE MMO3HAHUS MOHATHUS (MPEIMETHBIC
U METaNnpeIMETHBIC), CUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HUCIOJIb3yeMbIE B
XUMUH, MPeoOpa3oBbIBATH MOJCIbHBIC MPEICTABICHUS — XUMUYECKHM 3HaK
(cumBOII 25IeMEHTa), XUMUYecKasi (hopMyJia U ypaBHEHUE XUMUYECKON peaKInu
— TP PEIICHUH YYEOHBIX 3a/a4; C YYETOM 3THX MOJEIbHBIX MPEICTaBICHUIN
XapaKTepU30BaTh U3y4aeMble XUMUYECKHUE BEIIECTBA M XUMUYECKUE PEaAKIUU.

ba3oBbie muccienoBarenbcKkue geiicTBUA (METOAbI HAYYHOIO IO3HAHUA
BeIlleCTB M SIBJICHU):

YMEHUSI TPUMEHSITh METOJIbl HAYYHOTO MO3HAHUSI BEIIECTB W SIBJICHUI Ha
SMIIUPUYECKOM U TEOPETHUUECKOM YPOBHSAX B Y4YEOHOM IO3HABATENbHOU H
MPOEKTHO-UCCIIEIOBATENbCKOM JIESITEIbHOCTH;

YMEHHSI UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHUS W CAMOCTOSITEIPHO CTaBUTh BOMPOCHI, AHAIU3UPOBATH (PAKTHI,
BBISIBIISATE W (hOpMyJUpOBaTh MpoOJeMy, OmpenensTh Iedb U 3aJ]adH,
COOTBETCTBYIOIIME PEIICHUIO TPOOJeMbl; Tpeajarath ONUCATEIbHYIO WIH
O0OBSICHUTEILHYIO THUIIOTE3Y U OCYIIECTBIISATh €€ MPOBEPKY; YMEHHUS MPOBOIUTH
U3MEPEeHUsSI HEOOXOIWMBIX IMapaMeTPOB, BBIUMCICHUS, MOJCIUPOBAHUE,
HaOMIOACHUST U DKCIEPUMEHTHI (peajbHbIe M MBICICHHBIE), CaMOCTOSITEIIbHO



MIPOTHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATH OOOOIIECHUS W BBHIBOIBLI 10
pe3ynbTaTaM NpPOBEACHHOTO OIbITA, HCCIEAOBAaHUSA, COCTaBISATH OTYET O
poJieiaHHoM paboTe;

Pabora ¢ unpopmaumeii:

YMEHUS OPHCHTHPOBATHCS B PA3JMYHBIX HCTOYHUKAX WHOOpMAIUU
(HayYHO-TIOMYJISIpHAS JIMTEpAaTypa XHUMHYECKOTO COJACP)KAHUSA, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa); aHAIU3UPOBaTh MHMOPMAIMIO U KPUTUYECKH
OLICHMBATh €€ JOCTOBEPHOCTh M  HENPOTUBOPEUYUBOCTb, OTOUPATH W
UHTEPIPETUPOBATh MHGOPMAIIMIO, 3HAYUMYIO JJIA pelIeHUs y4yeOHOU 3aaauu;
YMEHUS IPUMEHSTh Pa3InIHbIC METOIBI U (POPMYITHUPOBATH 3aMPOCHI TIPH TIOUCKE
u orOope wuHpOpMaNUHA, HEOOXOTUMOUM JUIsl BBITIOJIHCHHSI y4YeOHBIX 3ajad;
UCIIOJIb30BaTh MH()OPMAITMOHHO KOMMYHHUKATUBHBIE TEXHOJIOTUU U PA3IUYHBIC
MIOMCKOBBIE CHCTEMBI; CaMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (opMy
npeacTaBieHuss uHGoOpManuu (CXeMbl, TpauKH, JguarpamMMbl, TaOJUIIbI,
PUCYHKHU U ApyTrHe (POpMBbI); YMEHHUS HCIIONH30BATh HAYYHBIN S3BIK B KAUECTBE
cpencTtBa pabOThl ¢ XUMUYECKONH HH(POPMAIUEH; TPUMEHATh MEKIIPEIMETHBIC
(pusnueckre n MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00OpEeBUATYPHI,
HOMEHKJIATypy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKUE
CpEeICTBA HATJISTHOCTH.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

1) ymenus oOmieHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MPEICTABIATH MOJYYEHHBIE PE3YJIbTATHI MO3HABATEILHON JIEATEILHOCTH B
YCTHBIX M THMCBMEHHBIX TEKCTaX; MyOJWYHO BBICTYNATh C Tpe3CHTAIUuEH
PE3YNbTATOB BBHIMIOJHEHUS XWMHYECKOTO JKCIEpUMEHTa (MCCIIeI0BaTeIbCKON
J1a00paTOPHOM MM MPAKTUUECKOMN pad0Thl, y4eOHOTO MPOEKTA); B XOJI€ JUajora
U (WIM) TUCKYCCHM 3aJlaBaTh BOIIPOCHI MO O0OCYKIaeMO TeMe M BBICKA3bIBATh
uaen, (GopmMymupoBaTh CBOM TMPEIJIOKEHUS OTHOCUTEIHHO BBITIOJHEHHUS
MPEITOKEHHOM 3a/1a4uH.

2) ymeHus y4eOHOro COTpyAHUYECTBa (FPyIoBas KOMMYHUKAIK):

y4acTBOBAaTh B TPYMIOBLIX (hopMax paOOThI: MIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM paboOThI, OMPEAENATh CBOIO POJIb, PACIPECIATh 3aJa4ll MEXITY
YJICHAMH TPYIIIbI; BBIMOIHATH CBOIO YacTh PalbOThI, KOOPAMHUPOBATH CBOU
NEUCTBUS C NEUCTBHSIMHU JIPYTUX YJICHOB KOMAHJIBI, ONPEICIATh KPUTCPHUH TIO
OIICHKE KayeCTBa BBITIOJIHCHHON PaOOThI; periaTh BO3HUKAIOIIME MPOOJIEMBI Ha
OCHOBE ydeTa OOIMX HHTEPECOB U COTJIACOBAHUS IO3WIIMK, Y4aCTBOBATH B



oOcyXaIeHrnr, 0OMEHEe MHEHHSIMH, «MO3TOBOM IITypMe» H APYrux (opmax
B3aUMOJIEUCTBUA.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBUSA

OBnazieHue yHUBEpPCAIbHBIMH Y4YEOHBIMU PETYISATUBHBIMHU JEHCTBUAMHU
BKJIFOYAET Pa3BUTHE CaMOOPTIaHU3alMU, CAMOKOHTPOJIS, CAMOKOPPEKLIUH, B TOM
qucIe:

YMEHUS pellaTh y4eOHbIE U HCCIIEIOBATEIbCKUE 33]JaUl: CAMOCTOSTEIBHO
BBIOMPATH CIIOCOO pelIeHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BApUAHTOB
peuieHus, BbIOMpaTh HauOoyiee MOAXOMAUIMI C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUERB), IJIAHUPOBATH CBOIO Pa0OTy MPHU PEIICHUH YYEOHOM
WM MCCIEIOBAaTEIbCKOM 3a/layd; Ha OCHOBE MOJYYEHHBIX pe3yJlIbTaTOB
(opMynupoBaTh 0000ILIEHUS U BBIBOJIbI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
IIPOLIECCOB; AHAIM3UPOBATH PE3YJIbTaThl: COOTHOCHTH CBOM JIEHCTBHUS C
IJIAHUPYEMBIMU PE3yJIbTaTaMU, OCYUIECTBISATH CAMOKOHTPOJb JIE€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JICSITEIIBHOCTh HA OCHOBE CAMOAHAJIM3a U CAMOOIIEHKHU.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE PE3YNIBTATBl OCBOCHMS MPOrPAMMBI IO XMMHH OCHOBHOIO
o0111ero 00pa3zoBaHus Ha YIIyOJEHHOM YPOBHE UMEIOT 00IIee COACPIKATEIHHOE
AIpO C MPEIMETHBIMHU pe3yJibTaTaMH 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXIY
co0O0H, 4TO MO3BOJIIET PEANTM30BBIBATh YIIIYyOJIEHHOE M3YYEHUE KaK B paMKax
OTHENBHBIX KJACCOB, TaK W B pPAMKax peaju3alld WHIWBHUIYaJIbHBIX
oOpa3oBaTeNbHBIX TPAEGKTOpPUH, B TOM YHUCJIE UCHOJb3ys  CETEBOE
B3auMojielicTBre opranu3anuu. [lo 3aBepuieHUMM peanu3alud MPOrpamMMbI
yIiyOJIEHHOTO YPOBHSI OOy4arollHecs: CMOTYT JIeTajbHEE OCBOUTH MaTepHall,
OBJIAJIETh PACIIMPEHHBIM KPYrOM NOHATUH M METOJOB, pelaTh 3ajadu Ooliee
BBICOKOT'O YPOBHSI CIIOKHOCTH.

[IpenMeTHbIE pe3yabTaThl BKJIIOYAIOT: OCBOEHUE 00YYaOIIMMHCS HAyUHbIX
3HaHW, YMEHUH M CIOCOOOB ACHCTBUHM, CeUM(PUUYECKUX IS MPEeIMETHON
005acTu «XUMHS»; OCHOBbI HAyYHOI'O MBIIUICHUS; BUABI JEATEILHOCTH IO
MOJIyYEHHUI0O HOBOTO 3HAHHWA, €ro HHTEpHpeTalu, IpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M pEANbHBIX >KU3HEHHBIX YCIIOBUSX;
00€ecreynBanT BO3MOKHOCTh YCHEHIHOTO OOy4Y€HHsS Ha CJIEAYIOIIEeM YpPOBHE
o0pa3oBaHUs.



K konmy oOyuenust ¢ 8 knacce y obOydaromerocs OymayT chopMupoBaHbBI
CIICyIOIIAe TPEIMETHBIC pPe3yiIbTaThl HM3yYeHUS XHMHW Ha YIIyOJICHHBIM
YPOBHE:

PACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IOHSTHWA: aTOM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, METAIUI, HEMETAIUI, AJUIOTPOIHUs, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOJHAs), BAJCHTHOCT,
OTHOCHUTEJIbHAA aTOMHAsi ¥ MOJICKYJISIpHAs Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasi JOJISI XMMHUYECKOIO DJIEMEHTa B COCJAVHCHHH,
MOJISIPHBIM  O0BEM, OTHOCHTEIbHAs IUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa,
OCHOBaHME, COJIb, aM(pOTEPHBIN OKCHJ, aM(POTEPHBIN THAPOKCH]I, XUMUUICCKAsI
peakius, Kkiaccu(UKalnMs — peakiui: peakluu COCIUHEHUS, PEaKIuu
Pa3JIOKEHUsI, peaKIIMU 3aMeIeHUs, peaKIui 00MeHa, PK30- M YHJI0TCPMUUCCKUE
peakIuu; TerioBor d(PpheKT peakuuu; Sapo aToMa, dIESKTPOHHBIN CI0M aToMa,
aTOMHas opOuTalb, paauyc aToMa, XUMUYECKasi CBSI3b, MOJISIPHAS U HETOJISIPHAsI
KOBAJICHTHAs CBSI3b, HIOHHAS CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MACCOBAst IO
BelllecTBa (MPOLEHTHAS KOHIEHTpAIKs) B pacTBOPE, MOJISIpHAsT KOHIEHTpALUS
BEIIECTBA B PACTBOPE; DIIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS,
OKHCJIMTEIN U BOCCTAHOBUTEIN, OKHUCIICHUE U BOCCTAHOBJICHHE, OKHUCIUTEILHO-
BOCCTAaHOBUTEJBHBIE PEaKIIMK, METOJI SJIEKTPOHHOTO OalaHca;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHATH ITU TTOHSITHUS MPU OMMMCAHUM BEIIIECTB U UX MTPEBPAIICHHUI;

UCIIOJIb30BaTh XHMMHYECKYIO CHMBOJIUKY JUISI COCTaBIICHHS (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OTPENICIISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTETICHb OKHUCJICHUS JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, MPUHAIICKHOCTD
BCIICCTB K ONpPEACICHHOMY KJIacCy COCAMHEHUH 110 (opMysiaM, BHUIBI
XUMHUYECKOU CBA3M (KOBAJIECHTHOM U MOHHOW) B HEOPTraHUYECKUX COCIUHEHUSX;

PACKpBIBATh CMBICJ 3aKOHOB COXPAHEHHUS MAacChl BEILECTB, MOCTOSTHCTBA
cocraBa, [lepuoanueckoro 3akona JI. . MeHnaeneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHA ABOTaJIpO U €ro CIEACTBUH, IPEICTABICHUH O HAYUYHBIX METOIaxX
MO3HAHMS, B TOM YHCJE SKCIEPUMEHTAIBHBIX M TEOPETHUYECKHX METOJax
MCCIIEIOBAHMS BEILIECTB M U3YUEHUSI XUMUUECKUX PEaKIINii;

JEMOHCTPUPOBATH TMOHMUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX MOJIOKeHUs B [lepuoanueckoi cucreme:

OMKCHIBATh M XapakTepu30BaTh Tabmuunyio ¢dopmy [lepuoamueckoii
CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3JINYaTh MOHATHUS «TJIaBHAs oArpynmna (A-



rpynna)» u «nodounas noarpynna (b-rpymma)y, «Masbie nepuoIbh» U «00IbIIne
MIEPUOBDY;

COOTHOCHUTH 0003HaYEHUs1, KOTOpbIe UMetoTcs B Tabnue «lleproauyeckas
cucteMa xumuyeckux odnemeHtoB JI. WM. MengeneeBay, ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
sqipa, 00IIee YHUCII0 AICKTPOHOB U PACIPEICTICHUE MX 10 JICKTPOHHBIM CIIOSIM);

OOBSACHATH CBSI3b TOJOXKEHHs djemMeHTa B Ilepumomnueckoil cucreme ¢
pacnpesiesieHueM 3JIEKTPOHOB IO AHEPreTUYECKUM YPOBHSIM, MOJYPOBHIM U
opOuTAIISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMUYECKUE Peakiuu (10 YUCIY U COCTABY YYaCTBYIOUIMX B PEAKIIMU BEIIECTB,
1o TerioBoMy b PexTy);

XapaKkTepu3oBaTh (OMHUCHIBATh) (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
MPOCTBIX M CJIOXHBIX BEHIECTB: KHUCJIOpPOAa, BOJOPOJA, BOABL, 0OOIIKE
XMMHUYECKUE CBOMCTBA OKCHUJZIOB, KHACIIOT, OCHOBAaHUW U COJIEN, T€HETUYECKYIO
CBSI3b MEXAY HHUMH, IMOJTBEpPKIas MNpUMEpPaMU MOJIEKYJSAPHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

ONMCHIBATH POJIb KUCIOPOAA, BOJOPO/Ia U BOJABI B IPUPOIHBIX IMPOLECCAX, B
KUBBIX OpraHU3Max, UX IPUMEHEHUE B PA3JIMYHBIX OTPACIISIX MPOMBIIIIEHHOCTH,
BO3MOKHOE MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSACHSATH M MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOEHUS, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHHUI B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIDHYIO MacCy CMECH, MOJBHYIO [OJK0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUHM, MACCOBYIO JIOJIO XUMHYECKOTO »JJjeMeHTa 1o dopmye
COCIMHEHUSI, HAXOAUTh MPOCTEUITyI0 (OPMYJTy BEIIECTBA MO MACCOBBIM WM
MOJIBHBIM JOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJISIPHYIO
KOHIICHTPAIMIO BEIIECTBA B PACTBOPE, MPOBOJUTH pPacueThl MO YpPaBHEHUSAM
XUMHYECKOU PEaAKINH;

PUMEHSTh OCHOBHBIE ONEPALlH MBICTUTEIBHON AEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0000IeHNe, CHCTEMaTHU3aIlui, KIacCH(pHUKAIUIO,
BBISIBJICHUE TTPUUMHHO-CJICICTBEHHBIX CBSI3€U — JJISl U3YyUEHUs] CBOMCTB BEILIECTB
U XMUMHUYECKMX pPEaKIMi, eCTECTBEHHO-HAyYHbIe METOAbl TIO3HAHUS —
HaOMIOZICHUE, W3MEpPEHUEe, MOJCIMPOBAaHUE, DJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN ) — IS OCBOCHUSI YIEOHOTO CO/ICPIKAHUS;



pPacKpbhIBaTh CYIIHOCTh TIPOIIECCOB OKUCICHHUS W BOCCTAHOBJICHHUS,
COCTaBJISITh YPaBHEHUS MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeToI0M 3JIEKTPOHHOTO OallaHca);

yCTaHABIUBATh CBS3M MEXKIY PEaTbHO HAOII0JaeMBIMH XHUMHYCCKUMHU
SIBJICHHUSIMU U TIPOIECCAMU, IIPOUCXOSIITUMHU B MAKPO- U MUKPOMUPE, OOBSICHATD
MPUYMHBl MHOTOOOpa3usi BEMIECTB, COOTHOCHUTh XWMHUYECKHE 3HAHHUSI CO
3HAHUSAMHU JPYTUX YICOHBIX MTPEIMETOB;

cobmoaaTe TpaBWwia Oe3omacHOM paboThl B jJabopaTopuu  IIpU
UCTIONIb30BaHUM XHMHUYECKOM TOCYIbl M OOOpYyIOBaHUS, a TaKXKe TpaBuia
oOparieHnsi ¢ BEMIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSIMH BBITIOJTHCHHUS
71a00pPATOPHBIX OMBITOB M MPAKTUYECKUX PA0OT IO MOIYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BEHIECTB (BOIOPO/Ia U KUCIOPOAa), TPUTOTOBICHUIO PACTBOPOB C
OTpEeJETICHHOM MacCOBOM JIOJ€dl PacTBOPEHHOTO BEIIECTBAa, PEIICHHUIO
AKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «OCHOBHBIE KIJIACChl HEOPTaHUYCCKUX
COCIUHCHUIY;

JEMOHCTPUPOBATh BIJIAJICHUNEC OCHOBAMH XHMHYECKOWM TPaMOTHOCTH,
BKJIIOYAIONIEH  ymMeHus  Oe3omacHOro  oOpallleHus C  BelllecTBamu,
UCIOJIb3yeMbIMU B TIOBCETHEBHOM JKU3HU, a TAKKE 3HAHUE MPABUJI TTOBEJICHUS B
IeJsIX cOepeKCHUS 3JOPOBhS U OKPY’KAIOIICH CPEIbI.

K xoniy oOyuenusi ¢ 9 knacce y oOywaromierocs OynyT chOpMUPOBaHBI
CJIENYIONIME TPEIMETHbIE PE3yJbTaThl H3YUYCHHUS XUMHH Ha YTIyOJIEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATUH: XHUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHUOH, 3JEKTPOOTPHUILATEIbHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKasl peaKkiys, TerIoBol A(p(PeKT peakuuu, Mob,
MOJISIPHBIN 00BEM, PacTBOP;

ANEKTPOJUTBI,  HEIEKTPOJUTBI,  AJIEKTPOJUTHYECKAs  JAUCCOLIMALMS,
peaklMy HOHHOro OOMEHa, TUAPOJIU3 cojed, oOpaTUMble U HEOOpaTHMBbIe
peaklMl,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKUUU,  OKHUCIIMTEIb,
BOCCTAHOBUTENb, OKHCJIEHHUE W BOCCTAHOBIICHHE, 3JIEKTPOJIM3, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XUMHUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYEcKas),
MEXMOJIEKYJIIPHbIE B3aMMOJEHCTBUS (BOJOpPOJHAsl CBA3b, CHIIbI BaH-gep-
Baanbca), = KOMIUIEKCHBIE  COEIMHEHMS,  KPUCTAJUIMUYECKHE  PEIIETKH
(npumuTHBHAS ~ KyOudeckas, O0OBEMHO-IIEHTPUPOBAaHHAsA  KyOuueckas,
rpaHelEHTPUPOBaHHAsA KyOW4ecKas, TeKcaroHajdbHas IUIOTHOyIaKOBaHHas),
KOpPpO3HUsl METAJUIOB, CIUIABBL, CKOPOCTh XHMHYECKOW peakIuH, KaTajlus,



XMMHUYECKOE PABHOBECHUE, BJIEMEHTHl XUMUYECKON TEPMOJAUHAMUKHN KaK OJHOU
13 TeopeTndecKux ocHOB xumuu; [1/1K;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
IPUMEHSTH 3TH NOHATHUS IPY ONMCAHUH BELIECTB U UX MPEBPALLICHUII;

WCIIOJIB30BaTh XUMUYECKYI0O CHMBOJIMKY IS COCTaBIICHUS (HOPMYI
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIU;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX  pa3IMYHOrO  COCTaBa, MPHUHAMICKHOCTh  BELIECTB K
OnpeeIeHHOMY KJIacCy COeAMHEHUI 1o ¢opmyram, BUIbI XUMHUYECKOU CBSI3H
(KOBAJICHTHOM, WOHHOM, METaUIMYECKOM) B HEOPraHUYECKUX COCTUHEHUSX,
3aps]l MOHA TI0 XUMHUYECKOH (popmysie, xapakTep cpeabl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAWHEHUW, TUIl KPUCTAJUIMYECKOM PELIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. M. MeHnneneeBa u
JNEMOHCTPUPOBATH €TI0 IOHUMAHUE:

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKUX OHJIEMEHTOB: pa3InyaTh MNOHATUA «A-rpynna» u «b-
IpyIIay, «Majble MEPUOb» U «OOJIBIITNE TEPUOIBIY;

OOBSICHATH CBSI3b MOJOXKEHUS 3jieMeHTa B llepumoanueckoit cucreme c
pacnpeneseHueM 3JIEKTPOHOB IO 3HEPTETUYECKHMM YPOBHSM, MOAYPOBHSAM U
opOuTAIISIM aTOMOB TMEPBBIX YETHIPEX MEPUOIOB;

BBIJICNIATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB DJIEMEHTOB M MX
COCMHEHUM (KUCIOTHO-OCHOBHBIX U  OKHCJIHMTEIIbHO-BOCCTAHOBUTEIHHBIX
CBOMCTB OKCHUJIOB M THAPOKCHIOB) B MpeJliesiax MalibIX MEPHOJIOB U TJIABHBIX
MOJArPYMI C YYETOM CTPOEHHS UX ATOMOB;

PACKpBIBATh CMBICH TEOPUH BJIECKTPOJIUTUYECKOM IUCCOLUMALMU, 3aKOHA
I'ecca m ero cnencrBuil, 3aKOHA JAEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH
W3MEHEHUSI CKOPOCTM XMMHUYECKOW PEaKIMU, HAMpPABICHUS CMELICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHBIX (PaKTOPOB;

KJ1acCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE PEaKIHH (10 YUCTY M COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
10 TerI0BoMY d(PPeKTy, 10 arperaTHOMY COCTOSIHUIO PEareHTOB, 0 N3MEHEHHIO
CTETNCHEeW OKHUCJICHUSI XMMUYECKUX AJIEMEHTOB, N0 0OPAaTUMOCTH, MO yYaCTHIO
KaTaJIn3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHNN, IOITBEPKIAAS TO ONIUCAHUE
MpUMepaMl  MOJIEKYJSIDHBIX WM HOHHBIX YPaBHEHUIl COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;



COCTAaBJISITh YPaBHEHHWSI: DJIEKTPOIUTHYCCKON JTUCCOIMAIIMN  KHUCIIOT,
LIEJI0YEW M COJIEH; IOJHBIE W COKPAIICHHBIE YPAaBHEHMS PEAaKLUUNW HOHHOTO
oOMEHa; peakIuii, MOJATBEPKAAIONIMX CYIIECTBOBAHUE T'C€HETHUYECKOW CBS3U
MEXIy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh TMPOIIECCOB THIPOJM3a COJIEH TIOCPEICTBOM
COCTABJICHHMSI KpPAaTKUX HWOHHBIX W MOJEKYJSIPHBIX YpPaBHCHHH pEaKIui,
CYIIHOCTh  OKHCJIHMTEIIbHO-BOCCTAHOBUTENBHBIX  pPEAKIUH  TOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ITUX PeaKluii;

Ipe/iCKa3bIBaTh XapaKTep CPebl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepu30BaTh (OMHUCHIBATh) (PU3MUECKHE W XUMHUYECKHE CBOWCTBA
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, TpaduT, amMas, KpeMHHH, O0op, a3or,
docdop, cepa, XJa0p, HATPUH, KaIWK, MarHUi, KaJblMi, aJIFIOMAHHUM, JKeJe30,
MeJIb, IIMHK, cepeOdpo) 1 00pa30BaHHBIX UMU CJIIOKHBIX BEIIECTB, B TOM YHCIIE UX
BOJIHBIX PacTBOPOB (aMMHaK, XJIOPOBOJOPOI, CEPOBOJAOPO, OKCHUJIBI yIiiepoja
(I1, IV), xpemuus (IV), azota (I, II, III, IV, V) u docdopa (111, V), cepsr (1V, VI),
CEepHHUCTas, cepHas, a3oTHas, (pocdopHas, yrojabHas, KpeMHHUEBasi KUCIIOTHI,
OKCHUJIBI M THUApOKcU bl MeTaiuioB [A—IlA-rpynmn, amtomunus, meau (I1), nuHka,
xenesa (11 u I11));

MOSICHATH COCTaB, OT/ACIBbHBIE CITOCOOBI TIOJYYCHHS U CBOHCTBA CIIOKHBIX
BEIIECTB (KUCIOPOCOAePIKAIIHIE KUCIOTHI XJI0pa, a30TUCTast, OOpHAs, YKCyCHAs
KHUCIIOTHI U MX coiiv, ramoreHu il kpemuus (IV) u docdopa (111 u V), okcun u
ruapokcun xpoma (I1I), mepmanranar xamus;

OMKCHIBATh POJb BAXHEHIIMX M3y4aeMbIX BEIIECTB B IMPUPOJIHBIX
MpoIieccax, BIUSHAE Ha )KUBBIC OPTAHU3MBI, IPUMEHEHHUE B PA3TMIHBIX OTPACIIIX
ODKOHOMUKH, HCIIOJIb30BAaHUE I CO3JaHUS COBPEMCHHBIX MAaTEPHAIOB U
TEXHOJIOTUH;

IPOBOJIUTH PEAKIINH, TOATBEPKIAIOINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM COJIEPIKAIIAecs B BOAHBIX pacTBOpax
WOHBIL: XJIOpUA-, OpoMua-, noaua-, cyibdar-, pocdar-, kapoboHaT-, CHIMKAT-,
cynbpuT-, cymbum-, HUTpAT- U HUTPUT-UOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHMSI, MarHUs, KaJIbIIMS, aTFOMUHMS, kene3a (2+) u sxenesa (3+), meau (2+),
IIMHKA;

OOBSCHATH M MPOTHO3UPOBATH CBOWCTBA BAXKHEHIITMX M3yd4aeMbIX BEIIECTB
B 3aBHCHMOCTH OT X COCTaBa U CTPOCHUS, IPUMEHEHHE BEIICCTB B 3aBUCUMOCTH
OT WX CBOWCTB, BO3MOXXHOCTh TMPOTECKAHUS XUMHUYECKUX TPEBPAIICHUN B
Pa3UYHBIX YCIIOBUSX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKOU
KHHETUKU U TEPMOJUHAMUKH;



BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTa Mo (popMysie COeAMHEHNUs, MaCCOBYIO
JI0JII0 BEIIECTBA B PAcTBOpPE, MOJBHYIO MO0 XUMHUYECKOTO JJIeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTpAallMI0 BEIECTBA B pPacTBOpPE, HAXOIUTh
mpocTelmyo  (GopMysy BemecTBa IO MAaCCOBBIM WM MOJIBHBIM  JIOJISIM
AJIEMEHTOB, TIPOBOAUTH PACUETHI IT0 YPABHEHUSAM XUMHUYECKUX PEAKIIHHA C yIETOM
HEeJ0CTaTKa OJTHOTO U3 PEareéHTOB, MPAKTUYECKOTO BBIX0/1a MPOIYKTa, 3HAUCHHUSI
TEII0BOro d(pekTa peakiuu, OnpeIesiTh COCTaB CMECEH;

cobmoaaTe TpaBWwia Oe3omacHOM paboTel B jJabopaTtopuu  IIpU
WCIIOJIb30BAaHUN XUMHUYECKOH IOCYIbI W OOOPYyIOBaHWS, a TaKXKe IpaBuia
oOpareHusi ¢ BEMIECTBAMH B COOTBETCTBHU C HHCTPYKIIUSIMH BBITIOJTHCHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOJYYEHHUIO U COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHaKka U YIJIGKUCIOrO Ta3a) U PEHICHHUIO
AKCIIEPUMCHTAILHBIX 33/Jad 10 TeMaM Kypca, MPEeACTaBIATh PE3yJIbTaThl
JKCIIEpUMEHTa B (opMe BBIBOJOB, J0Ka3aTeNbCTB, TrpaduKoB, TaOMMI] U
BBISIBIIATH SMITUPUICCKHEC 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OTIEPAIIMK MBICIIUTEIHLHON JeATEIbHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMATU3AIIMIO, BBISIBJICHUE NPUYUHHO-
CIICICTBCHHBIX CBS3CH) TPU M3YYCHHH CBOWCTB BEHIECTB M XHUMHUYECKUX
peaKkIuii, BIaJACTh €CTECTBEHHO-HAYYHBIMA METOIaMH TTO3HAHUA (HaOIr0IeHHE,
U3MEpEHUe, MOJICIMPOBaHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN);

IPUMCHITh TIpaBWja  Oe30macHoro  oOpallieHuss ¢  BEIIeCTBaMU,
UCIIOJIb3yeMbIMU B TIOBCEHEBHOM >KM3HM, IpaBUjia TOBEICHUS B IEJAX
cOepekeHus 370pOBbs U OKpYXKaroled MPUPOJHON Cpelibl, TOHUMAaTh BpEX
(OImacHOCTh) BO3MEWCTBHS HA JKUBBIC OPTaHU3MBI OIPEICICHHBIX BEIIECTB,
MOSICHAITh Ha MPUMEpaX CrOoCcOObl YMEHBIIICHUS 1 TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBUSI, 3HAUCHHE KUPOB, OCITKOB, YTIIEBOIOB JIJIsl OPraHU3Ma YeJIOBEKa,;

MCIIOJIb30BAaTh MOYYCHHBIE TIPEICTaBICHNs O cepax mpodhecCHOoHaTLHON
JEATETLHOCTH, CBSI3AHHBIX C HAyKOH W COBPEMEHHBIMH TEXHOJIOTHSMH, KaK
OCHOBY 15 MPO(hEeCCHOHAIBHOM OpUEHTAIIUHU U JJIsl OCO3HAHHOTO BHIOOpA XUMUU
KaK MpO(HUIBHOTO MpeaMeTa MpU MPOJ0JDKEHUN 00YUYEHUSI Ha YPOBHE CPETHETO
oO1ero o6pazoBanus;

y4acTBOBAaTh BO BHEYPOUHOU MPOCKTHO-MCCIICIOBATEILCKOMN TSI TEIILHOCTH
XUMUYCCKON M XHMHKO-3KOJIOTHYECKOW HAIPaBJICHHOCTH, MPHUOOPECTH OIBIT
MPOBENCHHUS  YYCOHBIX HCCICJOBAHUN B  YCJIOBHUSX  0Opa30BaTEIBHBIX
OpraHU3aINiA, a TAK)KE OpraHu3aIyil (IIEHTPOB) TOMOJHUTEILHOTO 00pa30BaHMUS
JETEN.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

N HaumenoBanue KoimuecTBo yacos
(]

pa3iesioB U TeM KonTtpoJbHbie
n/n Bcero

NporpaMmel padoThI

Paznen 1. HepBOHa‘{aJIbHI)Ie XUMHUYECCKHEC TTIOHATUSA

XUMHS — BayKHas
00J1aCTh €CTECTBO3HAHUSA

1.1 . 10
Y MPaKTUYECKOU

ACATCIIbHOCTH YCJIOBCKA

Be cCTBA U XUMHNUCCKHUC
12 B 28 1
peakun

Hroro no pasneny 38

Pazjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bosnyx. IlonsaTue o

2.1 razax. Kucnopon. 19 1
Oxcuasl

99 Bonopon. Ilonstue o 8
KHCJIOTaX U COJISAX

53 Bona. PactBopsl. 18 1

[ToussTHE 00 OCHOBAHUSIX

IpakTuyeckue
padoThI

2

1

1

1

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 16 1 1
COCIMHEHUN
Wroro mo paszneny 61

Pasneu 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMenToB /. U. MenjaesneeBa. CTpoenne aToMoOB.
XumMnuyeckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepunonnueckuii 3aKoH 1
[Tepunonnueckas cucrema

3.1 XHUMHYECKHX DJIEMEHTOB 18
J. . MeHaeneena.
Crpoenue aToma

XHUMHYecKas CBSI3b.

3. OKHCIUTENBHO- 16 1
BOCCTAaHOBHUTEIIbHBIE
peakuu
Uroro no pazneny 34
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO

YACOB I10 I[IPOTPAMME 136 5 6



9 KVIACC

N HaumenoBanue KosaunuyectBo yacos
(]

pa3iesioB U TeM KounTtpoJubHbie
n/n Bcero

MPOrpamMmbl padoThI

Pasjen 1. BemecTBo U XuMu4eckasi peakius

[ToBTOpEHME U
11 yriayOieHue 3HaHuu o 8
BEIIECTBE

OCHOBHBIE

3aKOHOMCPHOCTH
MMPOTCKAHNA XUMHUYCCKUX

1.2 14 1

peaxkiun

DNEeKTPOTUTHIECKAS
JUCCOLIAITHS.
XUMUYECKUE PEeaKIINH B
pacTBopax

13 14 1

Hroro no pasneny 36
Pa3znea 2. Hemeraabl 4 UX cCOeAMHEHUS
OO01mas xapakTepucTHKa

2.1 XUMHUYECKHUX DIIEMEHTOB 8
VIIA-rpynnsl. I'anorenst

IpakTuyeckue
padoThI

1

2

1

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



OO01as xapakTepuCTHKA
99 XUMHUYECKHX I—)HGMCHTO]'B‘ 10
VIA-rpynmnsl. Cepa u eé

COCAUMHCHU

OO01as xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB

2.3 12
VA-rpynnsl. A30T,

dbocdop 1 UX COeTMHCHUS

OO61mas xapakTepucTHKa
XUMUYECKHUX AJIEMEHTOB

2.4 IVA-rpynnet. Yraepon u 13
KPEMHHUI, UX
coeauHenus. bop

Hroro no pasneny 43

Pazgen 3. MeTauibl M UX COeTUHEHUA

OO01ue cBONCTBA
3.1 10
METAJUIOB

Bakneiime MeTajuibl 1
3.2 22
WX COCTUHEHUSA

Hroro mo pasneny 32

Paznen 4. Xumus 1 oKpysKamomas cpeaa



BemecrBa u marepuainsl B
41 JKU3HU YEJIOBEKA.
' OCHOBBI 3KOJIOTMYECKOM

IPaMOTHOCTH

Uroro no pazneny

Paznen 5. O0o01menue 3Hanui

IToBTOpEHME M
00001IeHIE 3HAHWIA
OCHOBHBIX Pa3/ieoB
KypcoB 8—9 kiiaccoB

5.1

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

10 2

10
10

136 4 11






HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC

Ne

n/ Tema ypoka
n

[Ipeamer xumun. Pons xumuu B
JKU3HU YEJIOBEKA

[TonsiTe 06 ucropun
BO3HHMKHOBEHUS U Pa3BUTHS
XUMHUH. XMMUS B CUCTEME HaYK

Tena u BemecTBa. Puznueckue u
XUMHUYECKUE CBOUCTBA BEIIIECTB

dusznueckre U XUMHUYECKIE
SABJICHUA

ITonsiTHE O TEOPETUUECKUX
METO/aX ITO3HAHUS B
€CTECTBEHHBIX HayKaX.

M cTouHMKH XMMUYECKON
uHpOpMaLuu

KoauuecTBO 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11
12

13

IIpencrasienys 0 HAy4YHOM
MO3HAHUU HA SMIIUPUYECKOM
ypOBHE: HaOIIOICHUE,
U3MEepEeHHe, IKCIIEPUMEHT,
MonenupoBanue. [lonstue o
MeToJ1aX paboThl C XUMUYECKUMU
BeniectBamu. O0opyoBaHNE
IKOJIbHOW XUMHYECKON
naboparopuu

[TpakTuueckast padota Ne 1 mo
teme "IIpaBuia paGoTsl B
n1abopaTopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
obopynoBanueM"

YucThle BEIECTBA U CMECH

CnocoOslI pa3aeneHus cMmeceit

[TpaxTrueckast padota Ne 2 o
teme "Pa3znenenue cmeceit (Ha
IIpUMEpPE OYUCTKH ITOBAPEHHOMN
conn)"

ATOMBI 1 MOJIEKYJTBI

XHUMHUYECKHE IIEMEHTBI

HpOCTBIe " CJIIOKHBIC BEIICCTBA



14

15

16

17

18

19

20

21

BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

Xumuueckasi hopMyiia.
BanenTHoCTh aTOMOB
XMMHYECKHX DIIEMEHTOB

3aKOH ITOCTOSIHCTBA COCTaBa
BCIICCTB

Ornpezenienre BAJIGHTHOCTH
aToOMOB 10 (hopmyramM OGUHAPHBIX
COE€IMHEHUN

OrHOCHUTEIbHAA aTOMHAs Macca.
OTtHocuTeIbHASI MOJIEKYJISIPHAS
Macca

BrraucneHus OTHOCHUTEIbHOM
MOJIEKYJISIPHOM MACChl BEUIECTB,
MOJISIPHOM MacCChl, MAaCChI
BEIIIECTB M KOJIUYECCTBA BEIICCTBA

MaccoBas 107151 XUMAYECKOTO
9JICMCHTa B COCIMHCHHUU

Brruncienust MaccoBOM 10U
XUMHYECKOT'0 DJIEMEHTA 110
dbopmysie CoeTMHEHHS



22

23

24

25

26

27

28

29

30

Haxoxnenue npocreuien
(dbopMyIIBI BEIIECTBA TIO
MacCOBBIM JI0JISIM 3JIEMEHTOB

Boeruucnenus npocreiei
¢dbopMyIibl BelecTBa MO
MacCOBBIM HJIK MOJIBHBIM JIOJISIM
9JIEMEHTOB

KomunuectBo Beriectsa. MoJib

BzaumocBs3b KOJIN4YCCTBA, MaCChbl
" YucCila CTPYKTYPHBIX €AUHULL
BCIICCTBA

MOJ'IHpHaSI MacCa CMCCH BCIICCTB

MoasHas J0JI XUMHYCCKOT'O
9JICMCHTa B COCITMHCHHUHN

Haxoxnenue npocreiiiieit
(dbopMyITbI BelleCTBa IO MOJIBHBIM
JIOJISIM 3JIEMEHTOB

XUMUYECKUE SBICHHS.
XuMUUecKast peakius u €
MIPU3HAKU

3akoH COXPAaHCHUS MACChI
BCIICCTB



31

32
33

34

35

36

37

ATOMHO-MOJIEKYJISIpHAs: TEOPHUS.
Kuznb u gesrenrHOCTE M. B.
JlomoHOCOBA

XUMHUYECKUE YpaBHEHUS
THUIbI XUMHYECKUX PEAKIIUI

PacuéTel o xuMnyeckum
YPaBHEHUSAM KOJIMYECTBA U MACChl
MCXOJHBIX BEUIECTB WJIH
MPOAYKTOB PEAKIUU

Boryncienus no ypaBHEHUAM
XUMHUYECKON PEaKIINU:
KOJIMYECTBA BEILECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAaCCE PEArceHTOB UIH
IIPOJTYKTOB PEAKLIUH

Brruucnenus no ypaBHEHUIM
XUMUYECKOU PEAKLIUU:
KOJIMYECTBA BELIECTBA, MACChI 110
U3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAaCCE PEAareHTOB UIU
IIPOJIYKTOB PEAKLIUH

O000111eHHE U CUCTEMATU3ALMS
3HAHUH



38

39

40

41

42

43

44

45

Kontponbnas padora Ne 1 o
TeMme "BelliecTBa 1 XUMHUYECKUE
peaxuun"

Bo3ayx — cmech razos. [lonsarue
0 rasax.

3akoH ABoraapo. MonsipHbIi
00BEM razos

Brrunciaenus 00n€ma, KoJIu4yecTBa
BEII[ECTBA ra3a M0 U3BECTHOMY
€ro KOJIMYECTBY BEIIECTBA,
00BEMY

OTHOCHUTENbHASA IIOTHOCTh I'a30B

BrrancineHns oTHOCHTENBLHOMN
IIJIOTHOCTHU T'a30B

OrnpezenieHne OTHOCUTEIbHON
MOJIEKYJIIPHOI MacChl
ra3o00pa3HOro BeulecTBa mno
U3BECTHOM OTHOCHTEIHLHOU
INIOTHOCTH

BrraucineHus OTHOCUTEIbHOM
MOJIEKYJIIPHOM MaccChl rasa 1o
N3BECTHOM OTHOCHTEIHLHOU
IUIOTHOCTH



46

47

48

49

50

51

52

53

54

OO0bEMHBIE OTHOILIEHUS Ta30B MIPU
XUMHUYECKUX PEaKIUsIx

Beruucinenus 006EMOB ra3oB 1o
YPaBHEHUIO XUMUYECKOW pEAKLIUU

KI/ICJ'IOpOI[ — DJIEMCHT U IIPOCTOC
BCIICCTBO

Oxkcuasl

Crioco0b! nostyyeHus KUcaopoza
B J1a0opaTopuu U
IMPOMBIIIJICHHOCTH

[TpakTiueckast pabota Ne 3 o
teme "[lonydenue u cobupanue
KHUCIIOPO/Ia, U3YUYEHUE €T
CBOMCTB"

Kpyrosoport kuciopona B
Ipupoe

O30H — ayoTponHas
MoaudUKaIKs KUCIopoaa

TennoBoii 3¢ ekt XuMudeckoi
peaKIMu, TePMOXUMUYECKHE
YpaBHEHHS, DK30- U
SH/IOTEPMHUUECKUE PEAKITHH



55

56

57

58

59

60

61

Tommso. Mcnions3oBanue yris u
MeTaHa B KaueCTBE TOILJIMBA.
3arpsi3HeHue Bo3ayXa.

Bbruuciienus mo ypaBHEHUsIM
XUMHAYECKON PEaKIUn:
KOJINYECTBA BEIIECTBA, 00bEMA,
MacCHhI IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB W MPOAYKTOB
peakuuu

Kontponbnas padora Ne 2 o
teme "Boznyx. Kucnopog.
Oxkcuasr"

BO,I[OpOI[ — JJICMCHT U ITPOCTOC
BCIICCTBO

CnocoObl nomy4eHus BOAOpoJia B
nabopaTopuu U
HIPOMBIIIJICHHOCTH

[TpakTtuyeckas padora Ne 4 o
teme "[lonyuenue u cobupanue
BOJIOPOJ1a, U3YUYEHUE €T
CBOMCTB"

Hcnons3oBaHue BOAOpOJa B
Ka4CCTBC TOIIJIMBaA



62

63

64

65

66

67

68
69

70

[ToHsITHE O KUCIIOTAX U COJISAX.
CocraB KUCIOT M COJIER

Brruncienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a 1o U3BECTHOMY
€ro KOJIMYECTBY BEIICCTBA HITU
00BEMY

Brruncnenns o066MOB ra3os 1o
YPaBHEHUIO XUMUYECKOW pEeaKUH

Bbluncnenus no ypaBHEHUSIM
XUMHYECKON peaKInu:
KOJIMYECTBA BEIIECTBA, 00BEMA,
MAaccChl O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WK MPOTYKTOB
peakiuu

dusznyeckre CBOMCTBA BOJDI.
Bona B mpupoze

AHan3 ¥ CUHTE3 — METO/IbI
W3Yy4YEHUSI COCTaBa BOJIbI

XuMHYecKHe CBOMCTBA BOIBI

CocrtaB OCHOBaHUM

PactBops1. PactBopuMocTh
BEUICCTB B BOJE



71

72

73

74

75

Hacplennsie 1 HeHACHIIIEHHBIE,
KOHIICHTPUPOBAHHBIE U
pa30aBiIEHHbBIE PACTBOPHI

CniocoObI BbIpaskeHUs
KOHILIEHTPALlU PaCTBOPOB:
MaccoBas 0Ji1 paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAS
KOHIICHTpaIUs

[Tpaktuyeckas padora Ne 5 o
teme "[IpuroroBnenue pacTBOpoB
C onpeAeIEHHOM MacCOBOM JoJiei
PacTBOPEHHOTO

BewectBa. [lpurorosnenue
PacTBOPOB C ONPEAETEHHON
MOJISIPHOM KOHILIEHTpaLuen
pacTBop&HHOrO BemecTra'

Briuuciennus ¢ uCcroiab30BaHUEM
HOHATHUS «MacCOoBas JOJIS
BEILIECTBA B PACTBOPE»

Brrunciaenus ¢ MCnojb30BaHUEM
MOHATHA «MOJIAPpHAA
KOHIICHTpAanu-d paCTBOpéHHOFO
BE€IICCTBa»



76

77

78

79

80

81

82

Ponb pacTBOpOB B Iipupoe u
JKU3HU YenoBeka. KpyroBopor
BOJbI B IpUpOJIE

3arpsi3HeHue NPUPOIHBIX BO/I.
OxpaHa ¥ 0YHCTKa MPUPOIHBIX
BOJI.

Breraumcienns ¢ ucmojib30BaHuEM
rpauKOB paCTBOPUMOCTH ISt
pacy€ToB pacTBOPUMOCTH
BEIIIECTB

BriuucieHus ¢ UCroiab30BaHUEM
HOHSITHUSA «MaccoBas 10
BEILIECTBA B PACTBOPE»

Brlunciienns ¢ ucnoap30BaHUEM
MOHATUS «MOJISIpHAs
KOHLEHTPAUHs PaCTBOPEHHOTO
BEILIECTBA)

Brruncnenus ¢ UCnoyib30BaHuEM
rpauKOB paCTBOPUMOCTH JIJIst
pacué€ToB pacCTBOPUMOCTH
BEIIIECTB

O000111eHHE U CUCTEMATU3ALMS
3HAHUH



83

84

85

86

87

88
89

90

91

92

Kontponbnas padora Ne 3 o
teme "Bogopoa. Boaa. PacTtBopsi.
OcHoBanus"

OKCI/II[BII COCTaB,
KJIaCCI/I(bI/IKaI_[I/Iﬂ, TPUBHUAJILHBIC
Ha3BaHUs

HonyquHe 1 XUMHYECKHUEC
CBOMCTBA OKCHJIOB

[TonsTHE O THAPOKCUAAX —
OCHOBAHUSX U
KUCJIOPOACOAEPKAIMNX KUCTOTaX

dusnueckue U XUMUYECKUE
CBOMCTBA KUCJIOT

[Tomyuenue KuCIOT
Knaccudukanus ocHoBaHUH

[L€noun, UxX CBOMCTBA U CITIOCOOBI
MOJyYEHUS

HepactBopuMbie OCHOBaHMS, UX
CBOICTBA U CLIOCOOBI OTYUEHUS

[TonsiTue 06 ampoTepHbIX
TUAPOKCUAX: XUMUYECKUE
CBOICTBA U MOJIyYEHHUE.
IIpuMeHeHne BaKHEUIINX
OCHOBaHUU



93

94

95

96

97

Comu: cocTaB, KiIacCUupUKaIus,
TPUBUAIBHBIC HA3BAHUS

DuU3NYECKUE U XUMUYECKUE
cBoiicTBa conell. [lonyuenue
coJeit

I'enernueckas CBS3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COeTUHEHUN

[TpakTuueckas paborta No 6.
Perenue sxcriepuMeHTaIbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIACChI HEOPTAaHUYECKUX
COCIMHEHUIN»

Brrancnenus mo ypaBHEHUSIM
XUMHUYECKON peaKIIiu:
KOJMYECTBA BEIIECTBA, 00BbEMA,
MacCCHhI IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB W MTPOAYKTOB
peaxiuu



98

99

100

101

102

103

104

Brprunciienust Maccel IpoIyKTa
peakLMy 110 U3BECTHOM Macce
OJIHOT'O U3 UCXOJHBIX BELIECTB,
B35ITOTO B BUJIE PacTBOpA,
COJZIEpXKAIIEro ONpPeaeIEHHYIO
MacCOBYIO JOJII0 paCTBOPEHHOTO
BEILECTBA

Kontponbnas padora Ne 4 o
TeMe "OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHCHUI"

HepBHe IIOIIBITKH
KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX
JJICMCHTOB

ITonsiTHE O TpyMITaX CXOIHBIX
DIIEMEHTOB

DNEeMEHTHI, KOTOpbIE 00pa3yIoT
aMmdoTepHbIe OKCUIBI 1
THJIPOKCHUIBI

Ilepnonnueckuit 3aK0H.
Otxkpeitue Ilepunoanueckoro
3aKOHa

Koporkonepuoanas u
JUIMHHOTIEpUOAHAs (POPMBI
[Tepuoanyueckoit cuCTeMbl



105

106

107

108

109

110

111

112

113

XUMHYECKHX 3JaeMeHToB JI.H.
MenpaeneeBa

[Tepuoas! u rpymIIbl

OCHOBHBIC CBCACHUA O CTPOCHHUU
aTOMOB

CocraB aTOMHBIX s11ep

HM3oTomnkl Kak Pa3sHOBHUAHOCTHU
aTOMOB XMMHYCCKOI'O DJICMCHTA

DJIEKTPOHBI
DneKTpoHHas OpOUTalb

DHepreTuyeckue ypoBHU U
MOJlypOBHU aToma; s-, p-, d-
opOuTanu

DJEeKTpOHHbIE KOHPUTYypaluy U
3IIEKTPOHHO-TpaduuecKue
(bopMyIbI aTOMOB

CtpoeHue 3JIeKTPOHHBIX
000J104eK aTOMOB nepBbIX 20
XUMUYECKHUX AJIEMEHTOB
ITepuoauueckoit cucremst [1.1.
Menpeneena



3aKOHOMEPHOCTH U3MEHEHUS
paanyca aTOMOB XUMHUYECKHX
114  »>JeMEHTOB, METAUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB I10
rpynmnam u nepuojam

3MeHeHne cBOUCTB COeNMHEHNI
115 XuMHYECKUX 3IIEMEHTOB B
Nepuoiax u rpymmnax

XapakTepucTuKa XUMHYECKOTO
11  TCMEHTa IO ero NONOXEHHIO B
Ilepnonnueckon cucreme [1.1.

MenneneeBa

3nauenue [lepuonnyeckoro
117 3akoHa ¥ llepuoanueckoi

CHUCTEMBI XUMHNYCCKHUX OJICMCHTOB
JJI pa3BUTUA HAYKH U ITPAKTUKU

118 DIEeKTPOOTPULIATETLHOCTh

XUMHUYCCKUX 3JICMCHTOB

119  KoBaseHTHas MOJSAPHAS CBS3h

120  KoBaneHTHas HemoysgpHas CBS3b

121  UoHHAas cBI3b



122

123

124

125

126

127

128

129

DJIEKTPOHHBIC U CTPYKTYPHBIC
(dbopMyIIbI BemecTB

Kpucramnmaeckue u amopHbie
BEIIIECTBA

TuIbl KPUCTAITNYECKUX PEIIETOK
U UX XapaKTePUCTUKU

[TprunHbl MHOTOOOpa3us
BEIIECTB, 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT COCTaBa U CTPOCHUS

CreneHb OKHCIICHUS

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU

XHUMHYECKUE DIEMEHTHI —
OKHCJINTCIN U BOCCTAaHOBHUTCIIN

CocraBneHnue ypaBHeHUI
OKHCITUTEIHHO-
BOCCTaAaHOBUTCIBbHBIX pCaKHHﬁ,
METO/1 SJIEKTPOHHOTO OalaHca



130

131

132

133

134
135
136

Borurcnenus mo ypaBHEHUSIM
XUMHUYECKOW PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00BEMa,
MAaccChl IO U3BECTHOMY
KOJIMYECTBY BEIECTBA, 00bEMY,
Macce peareHTOB WK MPOAYKTOB
peaxkuu

Brruncienus npocreneit
MOJICKYJISIPHOM (HhOPMYJTBI
BEIIIECTBA 10 N3BECTHBIM
MacCCOBBIM JIOJISIM 3JIEMEHTOB
O0o001IeHEe U CHCTeMAaTH3 AN
3HAHUM

Kontponbnas padora Ne 5 mo
Tteme "CTpoeHue aToma.
Xumudeckas CBs3b"

PesepBHbIi ypoK
PesepBHBIi ypok

PesepBHbIi ypoK

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136



9 KVIACC

No KoauuyecTBo 4acoB DJIeKTPOHHbBIE
A Jlata uudposbIe
n/ Tema ypoka KoHTpoJibHbIC IIpakTuyeckune
Bcero U3YYEeHUsS oOpa3oBaTejibHbIE
I padoThI padoThI
pecypcsl

CtpoeHue aToMOB 1

[TocnenoBarenbHOCTh

3aIOTHCHUS AJICKTPOHHBIX 1

opbuTaneit aToMOB MaJbIX

MIEPHOJIOB

Oco0OeHHOCTH 3aITOTHCHUS

AJIEKTPOHHBIX OpOuTaNen 1

aTOMOB OOJIBIIINX

TIEPHOJIOB

CremneHb OKUCIICHUS U 1

BaJICHTHOCTh

Bunn xumMuueckoil cBs3u 1

OOMEeHHBIH U IOHOPHO-

aKLENTOPHBIA MEXaHU3M

00pa3oBaHMs KOBaJIEHTHOM 1

CBA3U. MexXMOeKyIspHbIe
B3aUMOJCICTBUSA



10

11

THunbl KPUCTAIIINYECKUX
penéToK, 0COOCHHOCTH
CTPOCHUS
KPUCTAJNINYECKUX PEIIETOK

3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUNA
KPUCTALIMYECKON PEMIETKA
Y BHUJIa XUMUYECKOH CBS3U

Knaccudukanus
XUMHAYECKHX PEaKIUH MO
Pa3IMYHBIM MPU3HAKAM

DHepreTuka XUMHYECKUX
peakuuii. TeroBoit

a3 PexT XuMuIecKoit
peakimn

3axoH ['ecca u ero
CJIECTBUSI



12

13

14

15

16

Brruuciienus o
TEPMOXUMHIECCKOMY
YPaBHEHHIO PEAKIINU:
TETUIOBOTO 3 deKTa
XUMHAYECKON PEaKIiy 1o
KOJINYECTBY BEUICCTBA,
Macce Ui 00bEMY
MPOPEarupoBaBIICTO UITH
o0pa3oBaBIIETOCS
BEIIIECTBA

ITonsTHE O CKOpOCTH
XUMHUYECKON PEaKInu. 1
3aKOH JIEUCTBYIOIIHUX Mace

DHeprusi akTUBAIIH.
IlousiTue o KaTanuse. 1
®epmeHThl. UTHIHOUTOPBHI.

@dakTopsbl, BAUSIOIINE HA
CKOPOCTb XUMUYECKOU 1
peakuuu

TlonsTe 0 XUMHYECKOM
paBHOBecHH, puHLHI Jle 1
[Tarenne



17

18

19

20

@DaxTopHl, BIUSIOLINE HA
COCTOSIHME XUMHUYECKOIO
paBHOBECHS.
[IpornosupoBanue

BO3MOKHOCTH ITPOTEKaHUS
XUMUYECKUX IIPEBPALLECHUN

B PA3JIMYHBIX YCIIOBUAX

OKuCIUTENHHO-
BOCCTaHOBUTEJIbHbBIC
peakuuu

Baxxnble okucauTenu u
BOCCTaHOBUTEJIH.
[Tepmanranar kanus

CBoiicTBa mpOCTHIX
BEIIECTB — METAJIJIOB U
HEMETaJJIOB, KUCIIOT U
COJIEl — B CBETE
IpeicTaBIeHH 00
OKHCITUTEIHHO-
BOCCTAaHOBUTCJIIBHBIX
peaxmsIx



21

22

23

24

25

26

27

[TpakTrueckas padora Ne 1.
Pewenne
AKCIIEPUMEHTAJILHBIX 3aa4
1o TeMe «OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE
peaKIm

KonTponbnas padora Ne 1
1o TeMe «OCHOBHBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKHUX
peaxuii»

PacTBOpenue xak ¢puznko-
XMMHYECKHI MPOLECC

DNEKTPOIUTHI U
HERJIEKTPOJIUTHI

Teopus
BJIEKTPOIUTHYECKON
U CCOLUAIIN

HNonHoe npoussenenue
BOJIbl. BomopoaubIii
oKa3aTeirb

DNeKTpoNIuTHYECKast
JIMCCOIMAINS KUCIIOT,
OCHOBaHUH U COJIEN



28

29

30

31

32

33

34

Peakmun nonnoro ooMeHa

CBoMCTBa KHCIOT,
OCHOBAaHHUI U COJICH B CBETE
MpeCTaBICHUNA 00
AIEKTPOJIUTUYECKON
JACCOLHAIIN

KauecTBennsle peakuuy Ha
HOHBI

[IpakTuueckas padora No 2.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33724
o TeMe
«INEKTPOIUTUYECKAS
JTUCCOLTAIUS»

I'mpponwus conen

HoHHble ypaBHEHUS
TUIPOJIN3a COJei

[IpakTnueckas padora Ne 3.
Pemenne
IKCTIIEPUMEHTAIIbHBIX 337124
o teme «['maponus
coJen»



35

36

37

38

39

40

Beruucnenus macchbl
MPOAYKTa PEAKUU I10
W3BECTHOM Macce OJHOTO
13 UCXOJHBIX BEILECTB,
B35TOTO B BUJIE PaCTBODPA,
coJiepaKallero
OITPEJICIIEHHYIO
KOHIEHTPALUIO
PacTBOPEHHOTO BEIIECTBA

KonTponbuas padorta Ne 2
0 TeME
"DJIeKTPOTUTHYECKAS
JTUCCOITHAITHS.
XUMHUYECKUE PEAKIIUU B
pactBopax"

OO1m1ast XxapakTepUCTHKA
HEMETAJIJIOB

OO6mrast XxapakTepucTrKa
rajJoreHOB

XHWMHYECKHE CBOMCTBA
raJloreHoB. XUMHUYECKUE
CBOMCTBA XJIOpa

Xnopooaopon. ComnsiHast
KHCJI0Ta



41

42

43

44

45

46

[IpakTuyeckas padora Ne 4
o teMe "[lonyuenue
COJISTHOM KHMCJIOTBHI,
u3yyeHue e€ cBoucTB"

Ilonstue o
KHUCJIOPOJICOACPIKALTUX
KHCJIOTaX XJIopa U uxX
COJIAX

Beruucnenus no
YpaBHEHHUSM XUMHYECKUX
peaKkuuii, €Ciid OJUH UX
peareHTOB J1aH B U30BITKE

Baxxueiiime coequHeHns
XJIOpa U UX HaXOXJIEeHUE B
pupoJie

OO6m1ast XxapakTepucTrKa
aneMeHToB VIA-rpynmsl

Crpoenue u cBoiicTBa
MPOCTOTO BEIIECTBA CEPHI.
AnnorpomnHsie
MOAU(GUKAIIUN CEPBI



47

48

49

50

51

52

53

CepoBoopo/1, CTpOEHHUE,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

Okcuppl cepbl

CepHucras Kucinora u eé
COJIH.

CepHaﬂ KHCJIOTa U €€ COJIN

[IpombinieHHOE
IIOJIyYEHUE CEPHOU
KHCJIOTBI

Haxoxnenue cepsl u eé
COEMHEHHI B IPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brruncnienus Maccel
MPOJIYKTa PEaKIMH 110
W3BECTHON MacCOBOM
(00BéMHOI) orte (%) ero
BBIX0J1a OT TEOPETUUECKHU
BO3MOKHOT'O



54

55

56

57

58

59

60

Beruucnenus maccoBoit
(o06bémHuOI) Mo (%)
BBIXOJIa MPOJIYKTa PEaKIuu
10 U3BECTHOW Macce
(00BEMY) HCXOTHOTO
BEILIECTBA U MPOJAYKTA
peaku

OO01as xapakTepucTHKa
3JIEMEHTOB VA - rpymnsl

A30T, pacpocTpaHeHUE B
npupoje, hpuzndeckue u
XUMHUYECKHE CBOKMCTBA

AmMHaK, ero pusndeckue
U XMMHYECKHE CBOMCTBA

Coim aMMOHUA

ITpakTruyeckas padora Ne 5
o teme "[lonyyenue
aMMHaKa, U3y4eHHUe ero
CBOMCTB"

Oxkcwuaet azota (I, 11, 111,
IV, V)



61

62

63

64

65

66

67

A3oTHcTas Kuciora.
A30oTHas KHCIoTa

[IpomebInieHHOE
MOJIy4YeHHUE a30THON
KHUCJIOTBI

HuTpatbl 1 HUTPUTEIL.
XUMUYECKOe 3arpsi3HeHne
OKpY>KaroIen cpebl
COCIMHEHUSIMH a30Ta

docdop, annoTponHbie
Moaudukauu docdopa

Oxcunbl hocdopa (111, V)
u pochopHas KUCI0Ta

[TonsATHE O MUHEPAIBHBIX
ynoOpeHusx. 3arps3HeHue
IIPUPOJIHBIX BOJOEMOB
COCIMHEHMAMU a30Ta U
dbocdopa

Yraepon, ero
AJUIOTPOITHBIE
Moau(UKAIKY U CBOMCTBA



68

69

70

71

72

Oxcunpl yriepona, ux
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOMCTBA. DKOJIOTUYECKHUE
MpOOJIEMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)

[TpakTueckue padboThl Ne
6 no Teme "llonyuenue
okcupa yraepona (IV) u
M3y4YEeHUe ero CBOMCTB"

YroapHasg KUCIIOTa U €€
CoIx

HepBOHaan'II)HI)Ie IIOHATUA
00 OpraHMyYecKux
BEIIIECTBAX KaK O
COEIMHEHUSX yriepoaa

[IpupoiHBIE HICTOYHUKHU
YII€BOAOPOAOB U UX POJIb
B OBITY U
MIPOMBIIIIIEHHOCTH



73

74

75

76

77

[TousiTHe 0 OMOJIOrMYECKH
BaXKHBIX OPraHUYCCKHUX
BEIIECTBaX — KHUPax,
Oenkax M yrieBoaax

Kpewmuuii, ero pusmueckue
Y XUMHYECKHE CBOMCTBA

Oxkcua kpemuus (IV),
KpPEMHHEBasi KHCIIOTA,
CHJTUKATBI

bop. bopHas kucnora

[IpakTuueckas padora No7.
Pemenue
JKCIIEPUMEHTAJIBHBIX 33124
o Teme «BaxxHeie
HEMETaJlJIBI ¥ UX
COCITUHCHHUS)



78

79

80

81

Brrauciienust maccel
(oOBéMa; H.y.) IPOJIYKTa
peaKIyu 1o JaHHOW Macce
(00BEMY) HCXOTHOTO
BEIIIECTBA, COJIEPIKAILETO
ONPEACIEHHYIO MACCOBYIO
JIOJIEO TIPUMeECE

KonTponbnas padorta Ne 3
o Teme «Baxneiimie
HEMETaJUIbl U UX
COCHUHCHHS.

OO01as xapakTepucTHKa
XHMHYECKUX DJIEMEHTOB —
METAJJIOB HA OCHOBaHUU UX
nojoxxenus B [ICXD JI.U.
MenneneeBa

Mertannsl A- u b-rpynn



82

83

84

85

86

87

Mertammnueckas CBSI3b U
MeTaJlIn4decKast
KpUCTAJUTMYECKas PelIéTKa.
3aBUCUMOCTD (PU3UYECKUX
CBOMCTB METAJVIOB OT
CTPOCHHUS KPUCTAILJIOB

OO01Ime XUMAYECKUE
CBOMCTBA METALJIOB

OO011e Croco0bl
MOJTyYCHHUS] METAJIIIOB,
Metaryprusi. CriaBbl

DNEeKTPOoJIN3 PACIIaBOB U
pacTBOPOB COJIEH KaK OJIMH
U3 coco0O0B MOTYYSHHUS
METaJIOB

Breraucnenus 1o
YPaBHEHUSAM 3JIEKTPOJIN3a
pacIuIaBoOB U PaCTBOPOB
BEIIIECTB

ITonsTHE 0 KOppO3UU
METAJJIOB



88

89

90

91

92

93

94

95

Breraucnenus cocraBa
CMecCeil ¢ UCII0JIb30BaHUEM
peH_IeHI/ISI CUCTEM
YpaBHEHUH

Paznuunble THUIBI
BBIYMCIICHUH 11O
YPaBHEHUSIM XUMHYECKHUX
peakuuii

Meramnsl A-rpymni.
[{enouHbIE METAIIIBI

HaxosxneHnue B nmpupoje.
CBolicTBa IIETOYHBIX
METAIIOB

OKCI/II[I)I U TUAPOKCUBI
HaTpus U KaJIudg

I[lenoyHO3EMEIBHEIE
METaJIIbI

Baxxnenmue coeqmHeHNs
KalbIUsl, CBONCTBA,
IIPUMEHEHNE

XKéctkocTb BOABI U
CHOCOOBI €€ yCTpaHeHus



[TpakTuyeckas pabora Ne 8
96 o Teme "YKECTKOCTb BOJIBI
U METOJbl €€ ycTpaHeHus"

97 AroMuHUR

AmMpoTepHbIe CBOICTBa
98 OKCHJIa ¥ THIPOKCHIA
ATFOMUHUS

OO01as xapakTepucTHKa
99 MeTauioB b-rpynm
(MOGOYHBIX NOATPYIII)

IlepBoHauasbHbIE
IIPEJCTAaBICHUS O
100

KOMIIJIEKCHBIX
COCANHECHUAX

101  Menp u cepebpo
[IpencraBnenus 06

102 aMMHaYHBIX KOMILIEKCaxX
cepeOpa u meau

103 Hunak

AmpoTepHbIe cBOMCTBA
104 OKCHJIa ¥ THIPOKCHIA
LIUHKA

105 Keneso



106

107

108

109

110

111

Oxcupl, TMIPOKCHUIBI U
conu xenesa (I1) u xxenesa
(rm

UyryH u cTajgb — CIUIaBbI
xKenesza

[TpakTrueckas padota Ne 9.
Pemenne
SKCIEPUMEHTAIBHBIX 3a]1a4
no tTeMe «Baxxuerine
METaJUIbI U UX
COCIMHEHMS

Boeruucnenus cocraBa
cMecel ¢ UCIOJIb30BaHUEM
pelIeHus: CUCTEM
YpaBHEHUU

Pazanunbie TUITBI
BBIUMCIICHUH T10
YpaBHEHUSIM XUMUYECKHUX
peakuui

Kontponbnas padota Ne 4
no TeMe «Baxxuelinme
METaJUIBI U UX
COCIUHECHU



112

113

114

115

116

bezomacHoe
HCIIOJIb30BaHUE BEIISCTB U
XMMHYECKUX PEAKIUH B
ObITY

HoBbie maTepuaisl u
TexHoJioruu. [IpuHuumbI
«3eJIEHOU XUMUN»

Xumus u 300POBLEC

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlEH Cpeibl.
[TonsTHE 0 penenpHO
JONyCTUMOM
KOHIICHTPALlUU BEILIECTB

(ITAK)

OKOJIOTHYECKHE
MPOOJIEMBI, CBSI3aHHBIE C
COCIMHEHHSIMH YTIIepoa,
a30Ta, Cepbl, TSHKEIBIX
MeTaioB.Pojib XxuMun B
PEIICHUN YKOJIOTUIECKUX
npobem



117

118

119

120

[Tepuonnueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKHX JIEMEHTOB B
CBETE TEOPUU CTPOCHUS
aToma

3aKOHOMEPHOCTH B
HW3MEHEHUU CBOMCTB
XAMHUYECKHX DJIEMEHTOB U
HUX COEIUHEHNN B
Meproax u rpymmax

CrtpoeHue BemiecTra B
TBEPAOM, KUIKOM U
ra3000pa3HOM COCTOSIHUH.
Busl xumudeckoil cBs3u

Knaccudukanms
XUMHUYECKHUX PEAKLU 110
Pa3JINYHBIM NPU3HAKAM



121

122

123

124

125

IIporuo3zupoBanue
BO3MOKHOCTH ITPOTEKaHUS
XUMUYECKUX IIPEBPALLECHUN
B Pa3/IMYHBIX YCIOBUAX Ha
OCHOBE IIPEJCTaBJICHUN
XUMHYECKON KHHETUKU U
TEPMOJUHAMUKHU.

XUMHUYECKUE PEAKIIUU B
pactBopax. ['maposnus
conen

CBoliCcTBa KHCIIOT,
OCHOBAHUI U COJICH B CBETE
Ipe/icTaBIeHH 00
BJIEKTPOIUTHYECKON
JMCCOLMaIun

OKHUCIIUTEBLHO-
BOCCTAHOBUTEIHHEIE
peakuuu. DIEKTPOIU3.

[TpakTuueckas padora No
10. Pemrenne
AKCIEPUMEHTAIBHBIX 33724
o TeMe «XUMHYECKIe
peaKIum»



[TpakTuyeckas padora No
11. Pemenne
IKCIIEPUMEHTAIBHBIX 33124

126 1o Teme «MeTasuibl,
HEMETaJUTbl U UX
COETMHEHUS

127  PesepBHBIH ypoK

128  PesepBHbIii ypok

129  PesepBHBIH ypoK

130  Pe3sepBHbIii ypok

131  PesepBHBIH ypoK

132  PesepBHBIii ypok

133 Pe3sepBHbIii ypok

134  PesepBHBIH ypoK

135  Pe3sepBHblil ypok

136  PesepBHBIi ypoK

OBUIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

R e = = e T T S S

136

11






YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






