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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO oOmIero oOpa3oBaHHs (YrIyOJEHHBIN
YPOBEHb) COCTABJICHA Ha OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBbl OCHOBHOTO OOIIETO 00pa30BaHMUs, TPEICTABICHHBIX
B ®I'OC OOO, ¢ yuerom ¢enepanbHOi pabodeil mporpaMMbl BOCITUTaHUS.

[IporpaMma 1o xumMuM pa3paboTaHa C LENbIO OKa3aHUS METOAMYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmMbl IO Y4eOHOMY TIPEIMETY .

[Iporpamma 1o xumuu 1aéT TpeACTaBICHUE O IENAX, OOIIel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNIbHOE MPEMETHOE COJIepKaHue, ero CTPYKTYpY IO
pazzmenaM M TeMaM, pachpefeleHue 1o  KjaccaM, pPEKOMEHIyeMYIO
MOCTICIOBATEIPHOCTh ~ M3YYCHHS] XHUMHH C  YY9€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4eOHOTO  TpoIecca, BO3PACTHBIX
ocobOeHHOCTE oOywatomuxcs. B mporpamMMe 10 XUMUU — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4€0OHOTO MpeaMeTa B pealu3alid TpeOOBaHWH K TUIAaHUPYEMBIM
JUYHOCTHBIM, METamNpeAMETHBIM W TpPEIMETHBIM pe3yibTaTaM OOyYeHHUS WU B
dbopMUPOBaHNN OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIHHOW  JESTEIBHOCTH
00y4JaroImerocs 1Mo 0CBOSHUIO Y4eOHOTO COACP KaHUS.

N3yyenue XuMHUM HA ypPOBHE OCHOBHOro o00miero oOpa3oBaHMs
OPUEHTHPOBAHO Ha OOIIEKYIbTYPHYIO TTOJTOTOBKY, HEOOXOIUMYTO /ISl BEIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHSI MHTEIUIEKTyalIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOy4YaloIIMXCsl, Ha MPOAODKEHHWE OOYy4YEeHHS Ha YPOBHE CpEIHETrO
oO1rero oopazoBaHus.

3HaHWE XWMHH CIYXXUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIIerocsi, ero MpeACTaBICHUN O MaTEepPUaIbHOM €IUHCTBE MHpPA, BAXHYIO
pOJIb UTpatoT POpMUpPYEMbIE XUMUEH MPEICTAaBICHHS O TPEBPAIICHUAX SHEPTUU U
BEIIECTB B NPHUPOJAE, O MyTAX pEIIeHUs TI00aIbHBIX MPOOJIEM YCTONYMBOTO
pa3BUTHSI UYENOBEUECTBA — CHIPbEBOM, JHEPTeTUYECKOW, MPOIOBOIHCTBCHHON
npo0eM, MpoOIEMbI SKOJIOTHUECKOW 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dbopMupoBaHUsS  KYJbTYphl  JIMYHOCTH  OOyYalIMXcs, HUX o0med u
(byHKIIMOHATIHHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH
OoOy4Jaromuxcs, HABBIKOB HX CaMOCTOSTEIIbHOW y4eOHOW  JIeATEeNbHOCTH,
OKCMIEPUMEHTATBHBIX W HCCIENIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITEITFHOCTH;



3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
MIPEJICTABIICHUIA O €IMHCTBE TIPUPOJIBI M YCIIOBEKA, SBJISICTCS KIIFOUYEBBIM ATArlOM B
(GhOpMHPOBAHUN €CTECTBECHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPO/JIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHeuMBArOTCSA CreUU(PUKON
CONlepKaHMUsS TPEIMeTa, KOTOPBIM SIBISETCS TEAarorMYecK ananTHPOBAaHHBIM
OTPaXECHUEM OTPEJICTICHHOTO dTalla Pa3BUTHS XUMUHU.

VYriyOnéHHbIN Kype XMMUU OCHOBHOT'O 00IIero 00pa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbI TIEPBOHAYATILHBIX MOHATHH XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHU, OCHOBOTIOJIATAIONINX MPEACTABICHUNA OO XUMHUHU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CrpykTypa coaepaHus MporpaMMbl MO0 XUMUU C(opMUpOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CopepikaHuEe CKIIAJIBIBAETCS W3 CHUCTEMBI
MOHATUI O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI TOHITHI O XUMUYIECKOM
peakuuu. OGe 3TH CHUCTEMbl OPraHW30BaHbl MO MPUHIIMITY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPEACTABICHHUI pa3HOr0 YPOBHS:

aTOMHO-MOJICKYJIIPHOW TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

ITepnoanueckoro 3akoHa JI.M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHSI O CTPOCHUU aTOMa U XUMUYECKON CBS3H;

MIPEICTaBICHUN 00 JEKTPOIUTUYECKON AUCCOLIUAIINU BEILIECTB B pacTBOPAXx;

0 XUMUYECKON KHHETHUKE ¥ TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUW TOJOKEHBI ASMIUPUYCCKU TTOTYyUEHHBIC
dakTtel. TeopeTndyeckre 3HaHUS Pa3BUBAIOTCS TOCIEOBATENBHO OT OJTHOTO YPOBHS
K JpyroMy u o00ecrneuyuBaroT OOy4aroluMcs BO3MOXKHOCTb OOBSCHATH H
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH TMPAKTHYECKOTO MPUMCHCHHSI
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepaHus MPOTPAaMMBbl 1O  XMUMHH  TPOUCXOJUT €
UCIIOJIb30BAaHUEM 3HAHUW M3 paHee U3YYEHHBIX YYEOHBIX MPEIMETOB:
OKpYy’Karouud mup, Ouonorus, ¢usuka, MaremMaTuka, reorpadusi, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocHOBHOTO 001ero oOpa3oBaHus MO XUMHUHU (yriayOnEHHBIM
YpPOBEHb) OpPHUEHTUPOBAHA Ha COXpaHEHHE (PYHIAMEHTaJIbLHOTO Xapakrepa
oOpa3zoBaHus, crnenuuku ydyeOHOro MpeaMera U O0O0ECNeUYEeHUE YCIEIIHOTO
oOydeHHsI Ha CIEQYyIOIIeM ypoBHE oOpa3oBaHusi. B mporpamMMe 1O XHUMHH
peanm3yeTcsl pa3BUBAIONIAS M MPAKTHUECKash HANPABICHHOCTh OOYUYEHUS XUMUH,
muddepennpanuss  00yueHMs,  BKJIIOYAIOMas  NOPOQUIBHYIO  MOJITOTOBKY



oOyyarolmuxcs M TOCIEAYIOUIee CaMOOIpEAEIeHUE B BBIOOpPE HANpaBICHUS
oOy4eHus B IpOQUIbHBIX KJIaccax.

Yrny6néHHoe W3ydeHHWE XHMMHHM CIHOCOOCTBYET — peanu3aluu  3ajad
poheCcCHOHATBLHONM OPUEHTAIIMH U HAIIPABJICHO HA MPEIOCTaBICHUE BO3MOXKHOCTH
KOKJIOMY OOyYarolmeMycsi TpOSBUTh CBOM HMHTEIUICKTyalbHbIE W TBOPUYECKHE
CIOCOOHOCTM TpPH HU3YYEHUH Y4YeOHOro mpeaMera, HEoOXOIuMble IS
MPOJIOIKEHUS 00pa30BaHUs U JaIbHEHIIIEH TPYI0BOU JEATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIA ypOBEHB) MpETHA3HAYCHA IS
HCIIOJIb30BaHUSI B 00pA30BATENbHBIX OPraHU3aIMAgX, PEATU3YIOMINX MPOTrPaAMMBI
nuddepentiupoBanHoro (yriayo6aéHHOro, mpoUIBLHOTO) H3YYEHHs] OTACIIBHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O O0OILEr0 00pa30BaHUs.

OObpazoBaTenbHble QYHKIIMM XUMHH, W3y4aeMOM Ha yriayOJIEHHOM YypOBHE,
peanm3yroTcsl B mpoliecce GopMUpOBaHUS 3HAHUI OCHOB XMMHYECKOW HAYKH Kak
00J1aCTM COBPEMEHHOTO €CTECTBO3HAHUS, 00JIACTU NPAKTUYECKON NEeATEeIbHOCTH
YeloBeKa M OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOHM KyJbTyphl. 3amada y4eOHOTO
MpeIMETa COCTOUT B (POPMUPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUN — BAKHEUIITUX
(bakToB, MOHSATUH, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUH, TOCTYITHBIX 0000IIIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, S3blka HAYKH, B MPUOOIIEHUH K HAYYHBIM
METO/JaM TO3HaHUS TP M3YYCHHHM BEIICCTB W XHUMHYECKUX PEaKIui,
(GbOpMHPOBAHWY U PA3BUTHH TO3HABATEIHHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TPUMEHEHHWH B Yy4eOHO-TIO3HABATEIBHOM U y4eOHO-HCCIIENOBATEIHCKOM
JeSTENbHOCTH, OCBOCHHUU TpaBWJI Oe30macHOro oOpalieHus ¢ BEIIeCTBaMHU B
MMOBCEHEBHOM KU3HHU.

[{enn n3ydeHNs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ HHTEIJICKTA U 00IIEH KyIbTYPHI.

N3yyeHnue XUMHUM HAMPABIEHO HA TIOCTH)KEHHUE CIIECTYIONINX LEeTeH:

dbopMHpOBaHWE HHTEIUICKTyaIbHO PAa3BUTOM  JIMYHOCTH, TOTOBOW K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

dbopMHpOBaHHE  CHUCTEMbl XMMHYECKHMX 3HAHMM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JJII TIOHUMAHHS XHMHYECKOM
CTOPOHBI SBJIICHUN OKPY’KAIOIIETO MUPA, OCBOCHUE SI3bIKA HAYKU;

MpUOOIIEHNE OO0YyYaroluXcsl K CaMOCTOSITCIbHOM II03HABATEIBHON M
UCCJIEIOBATENILCKOM  JICSITENIbHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHus,
dbopMHpOBaHUE MOTHUBAIIUU 1 PA3BUTHE CIIOCOOHOCTEH K M3YUEHUIO XUMUU;

dbopmupoBanre  oO0mell  (QYHKIIMOHANTFHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh UM OICHUBATH SIBIICHUS
OKPYAIOILLIEr0 MHpPA, MCIHOJb3ys 3HAHUS U OMNbIT, MOJYyYEHHbIE NPHU H3yUYECHUU



XUMHUH, TPUMEHSTh HMX MpPH PEUICHUU TpoOJeM B TMOBCEIHEBHOM >KU3HH H
TPYJIOBOH IESITEIbHOCTH;

pa3BuTHE Yy OOy4YarOIIMXCSd HHTEpeca K U3YYEHUI0O XUMUU U cdepam
JESITENIbHOCTH, CBSI3aHHBIM C XHMHEH, MOTHBalUs K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILEr0 MPOUIsl U HAIIPABJIEHHOCTH JaJIbHEHIIIET0 00yUYeHMS,;

OCO3HAaHHE LEHHOCTH XUMUYECKUX 3HAHUM B JKM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI DKOJOTHYECKOM KyJNbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCSIIIMX BpE.
OKPYXaIOWIEN CpeJIe U 3J0POBBIO JIIOJIEH;

npuodpeTeHre 00y4arolIUMHUCS OTbITa CAMONO3HAHUSA, KIIOUYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJISl PA3IMYHbBIX BUIOB J€ATEIbHOCTH.

Ha yriny6nénnoe usydyeHue yuyeOHoro npeamera « Xumus» otBoautes mo 102
yaca B 8 U 9 kmaccax (3 yaca B HeJEN0), TO €CTh 2 Yaca B HEJENI0 3a CYET
obszatenbHON yacT OOIT OO0 u 1 yac 3a cuét yactu OOIT OO0, popmupyemont
y4acTHHKaMU o0Opa3oBarelibHbIX oOTHOIIeHui. Bcero 204 wyaca 3a aBa roja
oOy4eHus.



COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaILHbIE XUMHUYECKUE TOHATHS

Xumusi — BaxkHasi 00JaCTh €CTECTBO3HAHUS U TMPAKTUYECKON NEATETLHOCTH
yenoBeka. [Ipeamer xumun. Ponb xumuu B ku3HU uyenoBeka. Kparkue cBeneHus
00 UCTOpPUU BO3ZHUKHOBEHHUS U PA3BUTHA XMMHH. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. Dusznueckne W XMMUYECKHE CBOMCTBA BEIIECTB. ATrperaTHbIe
cocTostHusl BemiecTB. [loHATHE O TEOpEeTHYECKUX U HSMIMPUYECKUX METoAaX
MO3HAHUSI B €CTECTBEHHBIX HayKaX. lIpeicTaBieHHs O Hay4yHOM IO3HAaHUU Ha
AMIIMPUYECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICIMPOBAHUE,
BbIuKciieHue. I[IpencraBieHns 0 HAyYHOM MO3HAHUU Ha TEOPETUYECKOM YPOBHE:
Hay4dHbIe (aKThl, IpOOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3p1k XuMuH. VIcTOYHMKH XUMHYECKON HH(pOpMaIiu.

[Tonarue o merogax pabOThl ¢ XMMUYECKUMHU BeliecTBamu. OOopyaoBaHue
IIKOJBLHOM XuUMH4YecKOoM Jnabopatopuu. IIpaBuna Oe3omacHoro oOpamieHust ¢
BEII[ECTBAMHU U JaOOPATOPHBIM 000pYIOBaHUEM.

Yucteie BemiecTBa U cMmecd. lIpupoaHbie cMecu: BO3QyX, NPUPOIHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABI U MUHEpasbl. [IOHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsX. CnocoOsl pa3aenenus cmeceil. OuncTka BEeIIeCTB.

BemectBa M XUMHUYECKHME peaKUUH. ATOMBI U MOJEKYJIbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JEMEHTOB. IIpocThle M CIIOXKHBIE BEIIECTBA.
Merannel u HeMeTtayuibl. BenjectBa MOJEKYJISPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckas ¢dopmyrna. BalneHTHOCTH aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BelecTB. OnpeaeneHne BAJICHTHOCTH 3JIEMEHTOB 10
dbopmynam OMHApHBIX COEAMHEHUHM U cocTaBiieHHe QopMysn OHHApPHBIX
COCIMHEHUH IO BAJEHTHOCTH 3JIeMeHTOB. OTHOCHUTENIbHAs AaTOMHAs Macca.
OTHOCUTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOr0 AJIEMEHTa B
coenuHenud. Haxoxxenue npocteiiiieit popMyIibl BelecTBa MO0 MacCOBBIM JIOJISIM
AJIIEMEHTOB.

KomnuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIM4€ECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuersl 1o ¢opMynam
XUMUYECKUX COoeINHEHUuN. MomsipHas macca cMecu BelecTB. MonbHasg 107
XUMHUYECKOTO 3JIEeMEHTa B coeauHeHuH. HaxokaeHue mnpocreiiieid Ghopmyibl
BEILECTBA 10 MOJIbHBIM JIOJSIM 3JIEMEHTOB.

du3nUecKre U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEaKiusl U €€ MPU3HAKHU.
VYcnoBus IpoTeKaHUs XUMHUUYECKUX PEAKUIU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB.
ATOMHO-MOJNEKyJsipHasg Tteopusa. KuzHb u aesrenbHocTh M.B. JloMoHOCOBa.



XuMHuuecKre ypaBHeHUs. TUIBI XUMHUECKUX peaKInil (COeTUHEHUS, Pa3JI0KEHUS,
3aMelleHus, ooMeHa). PacueTsl mo XuMU4ECKUM ypaBHEHHSIM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB M SBJICHWM. 3HAKOMCTBO C
XUMHYECKON TOCynoi, ¢ mpaBwiamMu pabOThl B JA0OpaTOpuM M TMpUEMaMH
oOpamienusi ¢ JjaboparopHbiM oOopynoBanueM. IM3ydeHue wu omucaHue
(bu3HYecKuX CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEIIECTB — METAUIOB U
HeMmeTtayioB. HaGOmionenue ¢usmyeckux (TUiaBieHUWE BOCKa, TasHUE JIbJa,
pacTUpaHHE caxapa B CTYIIKE, KUIEHUE M KOHJICHCALMS BOJbI) U XUMHUYECKUX
(ropeHue cBeuM, NpOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEUCTBUE COMABI WIH
MeJa C COJSHOM KuciaoToi) siBaeHuil. O3HakoMiieHHe ¢ oOpa3llaMH BeIleCTB
KoiauuyectBoM | Monb. HaOmronenue u  onucaHue MNPU3HAKOB MIPOTEKAHUS
XUMUYECKUX peakluil (pa3yioxKeHUue caxapa, B3auMOJEHCTBUE CEPHOM KUCIOTHI C
xJopuzoM Oapusi, MOIydyeHHE U pasznoxeHue ruapokcuaa wmeau (1) npu
HarpeBaHUM, B3auMOJEHUCTBHUE >Keje3a ¢ pacTtBopoM coiu meau (II). Usyuenue
Ccroco0OB  pazfeneHuss cmeced (C  TNOMOLIBI0 MarHuta, (UIbTpOBaHUE,
BbIMIApMBaHUE, AUCTUIUIALNA, XpoMaTorpadus), MPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. HabnroeHne u onucaHue OMNBbITOB, WUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS
MAacCBhl.

BaskHelinmue npeAcTaBUTE/IM HEOPTAaHMYECKUX BelleCTB

[IpencraBnennst o ra3zax. Bozmyx — cmech ra3zoB. CoctaB Bo3ayxa. 3aKOH
ABoragpo. MouspHblii  00bEM ra3oB. OTHOCUTENbHas IUIOTHOCTh Ta30B.
OnpeneneHne OTHOCUTEILHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBa IO
W3BECTHOW OTHOCUTEIBHOM MIOTHOCTU. OOBEMHBIE OTHOIICHHS Ta30B MpH
XUMHUYECKUX PEAKIIMSIX.

Kucnopox — sneMeHT M mpocroe BemecTBo. HaxoxkaeHue kuciaopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
IIponecchl okucnenus B xuBoul npupoae. Oxcunbl. lIpumeHenune kucmopona.
Crioco0b!I moy4eHus Kuciaopoaa B 1aboparopuu u npombiinuieHHocTH. [loHsTHE O
karanu3arope. KpyroBopor kwucimopoga B mnpupomge. O30H — amioTpomHas
Moaudukanus Kuciaopoaa. (O30HOBBIM CJOW, €ro 3HA4YeHHE HJs IKUBBIX
OpraHu3MoB. PaspylieHre 030HOBOTO CHOs.

TeroBoit 3(heKT XUMUYECKON pEaKIuu, TEPMOXHUMHUYECKUE YpPAaBHEHHSI,
9K30- M 3HIOTEpMHYECKUE peakuuu. Tormnmso. VMcnonp3oBaHue yrias U MeTaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3nyxa. [lonsitue o mapHukoBoM s dexre.

Bomopon — anemeHT u 1mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupone, (GU3MUECKHe U XHUMHUYECKHUE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nostyueHus. [loHaTre o kucioTax u coyisix. Mcnoap30BaHue BOJOPOAA B Ka4eCTBE
TOIJIMBA.



Bonma. ®usnueckue cBoucTtBa BoAbl. Bonma kak pactBopurtenb. PacTBOpSL.
HaceblllieHHbIE W HEHACBIIICHHBIE PacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
®dakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObI BBIpaKEHHSI KOHIIEHTPAIIUU PACTBOPOB: MAacCOBas J0JIsI PAaCTBOPEHHOTO
BEIIECTBA, MOJIApPHAs KOHILEHTpauus. Poib pacTBOPOB B NPUPOAE U B KU3HU
YEJI0BEKA.

Xumuyeckue cBoiictBa Bojbl. lloHsitue 00 ocHoBaHusix. lloHsiTue 006
uHauKaTopax. KpyroBopoT BoAbl B MOpUPOJE. 3arpsi3HEHUE MPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBbIE, KHUCJIOTHbIe, aM(oTepHble) U
HecosieoOpasyromue. MexayHapoaHas HOMEHKJIaTypa OKCHIOB. TpuBHAIBHBIE
Ha3BaHUsA OKCUAOB. DU3NUECKHUE U XAPAKTEPHBIE XUMHUUYECKHE CBOMCTBA OKCUIOB
(B3aUMOJEHCTBUE C BOJOM, C KUCIOTAMU U OCHOBAHUSIMH, C JPYTUMHU OKCUAAMM).
ITomy4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCHAAX — OCHOBAHMSAX M KUCIOPOJCOICPKAMMNX KHACIOTAX.
Kucnotel. Krnaccuduxamus kucmor. MexayHapoaHas HOMEHKIAaTypa W
TPUBHAIbHBIE HA3BAHUS KHUCJIOT. PU3MYECKHE U XMMHUYECKHUE CBOWCTBA KHUCIIOT
(B3auMoOIeICTBHE C METalaMH, C OKCHJaMH METaUIOB, OCHOBAHUSIMU U COJISIMHM).
Psan aktuBHocTH MetaiutoB H.H. bekeroma. Ilonmyuenme xwucnor. Kucnorsl B
MIPUPOAE, IPUMEHEHHUE BAXKHENIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexIyHapoIHasi HOMEHKJIATypa OCHOBaHUH. TpuBHaIbHBIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aUMOACHCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KHUCIIOTaMHU U COJIIMHM) M CHOCOOBI monyuyeHus. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJICHCTBHUE C KUCIOTAMHU) U CIIOCOOBI MOTy4YeHuss. AM(POTEPHOCTD.
[Tonarue 006 amdOTEepHBIX TUIAPOKCHUIAX (HAa MPUMEPE TUIPOKCUIIOB IUHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTaMH U IIEI0YaMHu)
Y MIOJIyYEHHUE.

Comu  (cpegHue, Kucible, OCHOBHbIC, JBOIHBIC). MexayHapoaHas
HOMEHKJIaTypa cosed. TpuBuaibHble Ha3BaHHUS coJied. Dusnueckue u
XapaKTEPHbIE XWMUYECKUE CBOWCTBA HA MpUMEpe cpeaHux coien. llomyuenue
COJIEH.

['eHeTHMUECKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHU.

DKCIEPUMEHTAIBHOE U3yYEHHUE BEILECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEAECICHHUE COAECPKAHUS KHUCIOPOJA B BO3IYXE;

NoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HaOJIOZICHUE B3aMMOJCHCTBUSL BEUIECTB C KHUCJIOPOJIOM M YCJIOBHM
BO3HUKHOBEHUS U IPEKPAILCHUSA TOPEHUS;



O3HAKOMJICHHUE C 00pa3aMy OKCHUIOB M ONUCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHME W M3YyUYEHHUE CBOMCTB BOJOpOAA
(ropenue);

B3auMOICHCTBUE Bojopoa ¢ okcuaom meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMsI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO
BEIIECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OIPEICICHHONM MOJIIPHOM KOHUEHTpauueu
PacTBOPEHHOIO BELIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIaMU (HATPUEM U KaJIbIIUEM);

ONPENIEIICHUE PACTBOPOB KUCJIOT M IIEJI0YEHN C TOMOIIBIO HHINKATOPOB;

HCCIIeIOBaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydyeHue B3aumoeicTBus okcuaa menu (Il) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJJIAMH, PEAKIIUH HEUTpaIu3aluu;

MOJy4YEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJHOTO MeETalia
JPYTUM U3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMM KUCIIOT U IIEJIOYEN;

pELICHUE HSKCIEPUMEHTAIbHBIX 3a1ad 10 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKHUX COCIMHEHUI.

Ilepnoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yneMmeHToB /I. 1. MeHnaeneeBa

Crpoenne atomoB. XumMnueckasi CBA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKunu.

[lepBble TOMBITKM KIACCU(DUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIETOYHO3EMENbHbIX
MeTajulax, TaJloreéHaX, MHEPTHBIX (OJaropoJHbIX) ra3zax. OJIEMEHTbI, KOTOpbIE
o0pa3yroT aM(poTepHbIE OKCHUJIBI ¥ TUAPOKCHIBI.

Ilepuonnueckuit 3aKOH. OTkpbITHE IIepronnueckoro 3aKOHa.
Ilepuonnueckas cucremMa xumuuyeckux odnemeHtoB [l WM. Menneneesa.
KopoTkonepuognas u jiuHHOonepuoaHass ¢opmbl Tabmuibl «llepronuueckas
cucteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynmnsl (A- u
Bb-rpymnmsi).

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otomnbl. PagnoakTUBHOCTS.
OneKTpoHbl. DJIEKTPOHHAs OpOUTanb. DHEPreTUUYECKUE YPOBHH M TOJYPOBHH
atoma: s-, p-, d-opOurtamu. DIEKTpPOHHBIE KOHPUTYpalMd H AJICKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DU3MYECKHI CMBICT MOPSIKOBOTO HOMEpA,
HOMEpA MepHroJia U rpymnbl 3aeMeHTa. CTpOeHUEe AIEKTPOHHBIX 000710YEK aTOMOB
nepBbix 20 xuMudeckux 3aeMeHToB [lepuoandeckon cucremsl 1. 1. Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 J3HEPreTHUYECKMM YPOBHSM, IOAYPOBHSM U
opoutansm. Guzndeckuit cmpici [lepuoanueckoro 3aKoHa.

3aKOHOMEpPHOCTH H3MEHEHUS paJnyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB [0 TpylnmaM U NEPUOAaM.
N3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOMCTB COCAMHEHUN XMMHUYECKUX JJIIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTUKa XHMHUYECKOrO JJEMEHTa MO €ro
nonokennto B [lepnonnueckoii cucreme /1. I. Menneneena.

3nauenue [lepuoauueckoro 3akona u [lepuoanueckoi cUCTEMbl XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. JI. M. MenneneeB — ydeHbll U
IpaKJIaHMH.

DIEKTPOOTPULATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMHUYECKasl CBA3b.
Buapl XMMHYECKOM CBSI3WM: KOBAJIEHTHAs MOJISIpHAs CBSI3b, KOBAJCHTHAs
HEMOJIApHAs CBsI3b, MOHHAs CBsA3b. MeXaHM3Mbl O0pa30BaHUS KOBAJECHTHON W
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHbIe (popmyibl BemiecTB. KaTuoHbl u
AHUOHBI.

Kpucrammueckne wu amopdHble BemecTBa. THIBI  KPUCTATMYECKUX
PELIETOK: NOHHAs, aTOMHAs1, MOJICKYJISIPHAsA U UX XAPAKTEPUCTUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEN OKUCICHHUS aTOMOB B
OMHApHBIX  coeauHeHusAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccbl OKHUCIEHHMST W BOCCTAHOBJIEHHS. OKHUCIUTENIN U BOCCTAHOBHUTEIU.
CocraBiieHHE YPAaBHEHUI POCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA U
paccTaHOBKa B HUX KO3 (UIIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIIEPUMEHTAIBHOE U3yYEHHUE BEILIECTB U SIBJICHUN:

O3HAKOMJICHHUE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB,

MOJICIIMPOBAHUE CTPOCHUSA MOJIEKYJl IIPU IIOMOIIM PUCYHKOB, MOJCIIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJCHNUE  OIBITOB, WJUIFOCTPUPYIOUIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKECHHUS], COSJUHEHU).

MexknpeaMeTHbIe CBA3U

Peanusanus MeXNpeIMETHBIX CBSI3€d IMPU U3YYEHHH XUMHUHM B 8 Kjacce
OCYUIECTBJISIETCS 4Y€pe3 MCIOJIb30BaHME Kak OOLIUMX €eCTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U MMOHIATUH, IPUHATHIX B OTACIbHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SABJICHUE (TPOIIECC), HAYUHBIN (aKT,
TUNoTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KJIACCHU(pUKALMS, MNEPUOJAUYHOCTD,
Ha0JII0ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusnka: SBICHUS TNPUPONBI, (U3UYECKUE SBICHHUSA, BEIIECTBO, TEJO,
dbu3nyueckue BEIMYMHBI, €JAMHMIIBI HW3MEpEHus, O0O0bEM, Macca, arperaTHbIe
COCTOSIHUE BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJAa,



CTPOCHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, DIIEKTPHUECKU
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoLecchl 0OMEHa BEILECTB.

['eorpadus: armochepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOIHI,
NI0JIE3HBIE HCKOIIAeMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

Texnonorus: texnocdepa, MPOU3BOJACTBO, XUMHUUECKHE TEXHOJOTHH, CBHIPhE,
KOHCTPYKIIMOHHBIC MaTEPUAIIbI.

9 KUIIACC

BemecTBo U XMMHYecKasi peaKus

[loBTOpeHue u yriyOieHHe 3HaHWI OCHOBHBIX pa3desioB Kypca 8§ Kiacca.
Crpoenne aromoB. (CBOWCTBA aTOMOB XMMHYECKHX  JJIEMEHTOB, UX
KOJIMYECTBEHHbBIE U Ka4yeCTBEHHbIE XapaKTEPUCTUKHU (pamuyc,
ANEKTPOOTPULIATENBHOCT, SHEPTHs MOHU3AIUN). [TocnenoBaTenbHOCTh
3aMOJHEHUS] JIEKTPOHHBIX OpOMTalie aTOMOB MaJibiX NepuogoB. OcoOEeHHOCTH
3al0JHEHUS]  JJEKTPOHHBIX  OpOMTasied  aroMOB  OOJIBIIMX  HEPHOJOB.
[lepponnueckass cucTeMa XUMHUYECKHMX JJIEMEHTOB B CBETE MPEICTABICHUN O
ctpoeHnur aroma. CTEneHb OKHCIEHUS M BaJeHTHOCTh. lIpencraBieHue o
MIEPUOANYECKOMN 3aBUCHUMOCTH CBOICTB XUMUYECKUX AJIEMEHTOB
(371EeKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCIIOTHO-OCHOBHBIE CBOKCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenne BemiecTBa. BemectBa B TBEpAOM, XHUIAKOM U Tra3000pa3zHOM
COCTOSIHUU. BHIbI XMMHMYECKOW CBSI3UM: HWOHHAs, KOBAJEHTHas (HEMoJspHas,
NOJIApHAasA); OOMEHHBII W JIOHOPHO-aKUENTOPHBIA MEXaHW3M O0Opa30BaHUS
KOBAJICHTHOU CBSI3H.

MexMmoneKysipHble B3auMOACHCTBUS (BOJAOpOJHAsA CBs3b, CUibl BaH-nep-
Baanbca). Tunbl KpUCTAITMYECKUX PEUIETOK — aTOMHAsl, MOHHAs!, MEeTaJuITMYecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOICTB BELLIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUA XUMUUYECKOU CBSI3U.

OCHOBHbIE  3aKOHOMEPHOCTH  NPOTEKAaHUAd  XHUMHUYECKHX  PEaKLHUU.
Knaccudukanus XuMUYECKUX peakuui MO pa3IMyHbIM MpU3HAKaM (10 YHUCTy U
COCTaBy YYaCTBYIOIIMX B pPEAKUUU BEUIECTB, MO TEIIOBOMY 3(P(eKTy, IO
U3MEHEHUIO CTETEeHEH OKHUCICHHS] XMMHUYECKHUX 3JIEMEHTOB, [0 0O0paTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyromux BEIeCTB).

DOneMEeHThl ~XUMUYECKOHM TEpMOAMHAMUKH. OHEpPreTUKa XHUMHYECKUX
peakiuii. TemnoBol 3¢h(PexkT XUMUYECKOW peakiuu. DK30- U SHIOTEPMUUYECKUE
peakuuy, TEPMOXHMHUYECKHE YpaBHEHHs. 3akoH ['ecca u ero cueacTBus.
BrluncneHnust o TEpMOXUMHUYECKUM YPAaBHEHUSIM.



[loHATHE O CKOPOCTM XHMHYECKOM pEaKUWU. 3aKOH JEHCTBYIOIIUX Macc.
DaKTOpbI, BIUAIONIME HA CKOPOCTh XUMHYECKOW pEakiuu. DHEpPrus aKTUBALUU.
[Tonsitue o karanuze. epmenThl. UHTHOUTOPHI.

[Tonsitue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakiusix. [Torstue o
XMMUYECKOM paBHoBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMUYECKOr0 paBHOBecHs. (DAKTOpPBI, BIUAKOLNIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IpOorHO3MpOBaHME  BO3MOXKHOCTHM  MPOTEKAHHUS ~ XUMHYECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSX Ha OCHOBE MPEICTaBICHUN 00 M3yUeHHBIX
AIEMEHTAaX XMMUYECKON KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIC CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTh OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTEIM W BOCCTaHOBUTENW. llepmaHranar kanus
(xapaktepuctuka). CocTaBlieHHE YPAaBHEHUI OKHUCIHMTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakiuii ¢ UCIIOIb30BAHUEM METO/a AJIEKTPOHHOTro OajaHca.

DJIEKTPOIUTHYECKAs AUCCOLMANMs. XHUMHUYECKUE pEAaKIMU B PacTBOpaX.
Teopuss  AMEKTPOTUTHYECKON  amcconmanuu. PacTBopeHue Kak — (U3HKO-
xuMuueckuil npouecc. [lonsiTue o rugparax U KpucTamioruaparax. JIEKTPOJIUTHI
U HedNeKTponuThl. KaThoHbl, aHMOHBL. MeXaHW3M [OHCCOLMAIMU BEIIECTB C
pa3IUYHBIM BHUJIOM XUMHUYECKOW CBsi3U. CuUIbHBIE U CJa0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTa gucconuanuu. MIoHHOe MpOu3BEIEHUE BO/IBI.
Bopopoaubiii  mokaszatenb. WMHAMKATOpPBL. DJIEKTPOIUTHYECKAs JAUCCOIMAIIUS
KHUCJIOT, OCHOBaHUM U COJIEH.

Peakiiun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa.
MonexynsipHbie, MOJHBIE U COKpAIlICHHbIE HOHHBIE YpaBHEHUs peakuuid. CBoNCTBa
KHUCIIOT, OCHOBAHHMM W COJI€l B CBETE MPEACTaBICHUN 00 3IIEKTPOIUTHYECCKOM
auccounanuu. KauecTBeHHbIE peakliMi Ha MOHBI.

I'mpponu3 conei. oHHBIE ypaBHEHUS THIPOIU3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PaCTBOpPax COJIEH.

OKCIEPUMEHTAIbHOE H3YYEHUE BEIIECTB U SIBIICHHUI: O3HAKOMIJIEHUE C
MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTauioB (Tpadura U anmasa), CIOKHBIX BEIECTB (XJIOpHIa HATPHS);

HCCIIEIOBAaHHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT BO3AECHUCTBUS
pa3nu4HbBIX (HAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUYECKHUX PEaKIUi;

WCCIIEIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, IIpolecca AUCCOLMALAN
KHCJIOT, IIEJI0YEH U COJICH;

MIPOBEJCHNUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKKA MPOTEKAHUS peaKUui
MOHHOTO 0OMeHa (00pa3oBaHue OcajiKa, BbIJICJICHUE ra3a, 00pa3oBaHUE BOJbI);



MPUMEHEHUE UHANKATOPOB (JIaKMyca, METHJIOpaHka U (eHondTanenHa) s
OTIpEJICJICHHSI XapaKTepa Cpejibl B paCTBOpPaX KUCIOT, OCHOBAHHM U CONEH;

MNPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPBl  OKUCIUTENIbHO-
BOCCTAHOBUTENBHBIX peakiuil (rOpeHue, peakiiuu pa3noKeHus, COeJUHEHNUS);

pacrio3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOILIBI Kauye€CTBEHHBIX
pEeaKIuii Ha UOHBI;

pEelIeHHEe HKCIEPUMEHTAJIbHBIX 3aa4 1o TemaM: «OKHUCIHUTEIbHO-
BOCCTAHOBUTENbHBIE peakuun», «l'maponus coneity, «DneKTpoauTUyeckas
JUCCOLIMALTUS.

HemeTaJibl 4 MX COeIMHEHUS

OO6mas xapakTepucTuka HeMmeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMUYECKUX DBJIEMEHTOB, MPOCTHIX BELIECTB, ayoTpornus. OKUCIUTETBHO-
BOCCTAHOBUTEbHBIE CBOWCTBA HEMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHUI HEMETAILIOB.

OO6mas xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha I[pUMEPE  XJIOpa
(B3aUMOJEHCTBUE €  MeETaulaMH, HEMeTaylaMd, BOJAOW,  UIEJ0YaMHu).
XnopoBoaopon. CongHas KHUCIOTa, XUMUYECKHE CBOICTBa, IOJY4YEHHUE,
npuMmeHeHue. JlelicTBue XJiopa M XJOPOBOAOPOJAa HA OPraHU3M YEJIOBEKa.
Baxnenmme xjgopuapl MW MX HaxoxiAeHWe B mpupone. llonstue o
KHUCJIOPOJICOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU
okucnenusi. CTpoeHne u pU3NUIecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U
cepbl. AJUTOTPOIHBIE MOJIU(DHUKAIIMK KHUCIOPOJa U CEpbl. XUMUYECKHUE CBOWCTBA
cepbl (B3aMMOJICICTBUE C HEMETaUlaMH, METajUlaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW KkucioTamu). CepoBOAOpOA, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOWMCTBA (KUCJIOTHBIE MU BOCCTAHOBUTEIIbHBIE CBOMCTBA). OKCHIIBI
Cepbl KaK MpPEICTABUTEIN KHUCIOTHBIX OKCHJIOB. CepHUCTas KUCIOTa U €€ COJH.
Cepnast kucnoTta, (Qu3Myeckue W XUMHYECKHME CBOiicTBa (oOmMe Kak
NpeACTaBUTEN Kiacca KUCAOT U crneuuduueckue). Coiid CEpHOM KHUCIOTHI.
XUMHUYECKHUE PEAKIIHH, JSKAIME B OCHOBE MPOMBIITUICHHOTO CITOCO0a TOTyYCHHSI
cepHOil KucnoThl. [IpencraBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusax. [IpuMeHenne cepHoi KUCIOTHI U cyib(daroB. KayecTBeHHBIE
peakiuu Ha cyiabdut-, cynbbua- u cynbhar-annonbl. HaxoxxaeHue cepwel U ee
COCOMHEHUN B mnpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAOUIEH Cpenbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE BO3]yXa), CHOCOOBI €ro
MPEAOTBPALICHUS.



OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHHUS.

A30T, pacnupocTpaHeHre B mpupoje, (U3MYeCcKHe U XUMHUYECKUE CBOMCTBA
(B3auMOCICTBHE C METajulaMu, BOJOPOAOM, KHCiIopoaoM). KpyroBopoT a3ora B
npupoge. AMMHAK, €ro (U3MYECKHE M XHUMHYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOWMCTBAa BOJIHOIO pacTBOpa), MPUMEHEHHWE U TMOJy4YEHUE B
7a00paTopud U MPOMBIIUICHHOCTH. MOH aMMOHMS, JOHOPHO-aKIIENTOPHBIN
MexaHu3M ero oOpazoBanusa. Comu aMMOHUS, MX (U3HYECKHE W XUMHUYECKHE
CBOMCTBa (pa3yioKEHUE U B3aUMOJEHCTBUE CO IIEJIOYaMH), MPUMEHEHUE.
KauectBennas peakuust Ha umoHbl amMmoHusA. Oxcuawl azora (I, II, III, 1V, V).
A3otucras kuciora. A30THas KUCIIOTa, €€ NMOJIy4eHue, PU3NYeCKHe U XUMHYECKHE
cBoiicTBa (0OmuMe Kak TMpeACTaBUTENS KIacca KHUCIOT W Crenu(uiecKue),
MpUMEHEHUE. XUMUYECKHE PEAKIUH, JIekKAlIMe B OCHOBE IMOJIYYEHHS a30THOM
KHUCJIOTHI B MPOMBIIIEHHOCTH. HuTpatsl u HuTpuThl. KauecTBeHHble peakiuuu Ha
HUTpaT- U HUTPUT-AaHUOHBL. XUMHUUYECKOE 3arps3HEHUE OKpPYKAIOUIEH CpeJbl
COCIMHEHUSAMM a30Ta (KUCIOTHBIE JIOXKIW, 3arpsi3HEHUE BO3/yXa, IOYBBI U
BOJIOEMOB).

®docdop, amwmorpornHsie Moaudukanuu Gochopa (Oenbli U KpacHBIN
dbocdop), puznueckne U XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE C METaJUIaMH,
KHCJIOPOJIOM, rajlor€HaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U CEpHOM KUCIOTaMHu).
Oxcunpel ochopa (I, V), dochopnas kucnora, Guznyeckrue M XUMHUYECKHE
cBoiicTBa, nonydyenue. KauectBennas peakiust Ha ¢ocdar-uonsl. [Ipencrapnenus
o ranoreauaax gocdopa (111, V).

[lonsiTue 0  MHMHEpadbHBIX  yAOOpeHHsX. A30THBIE, (ocopHEIE,
KOMIUJIEKCHbIE yI0OpeHusi. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelibl
COoeIMHEHUAMH a30oTa U (ocdopa.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHHUS.

VYrnepon, amnorponnsie Moaudukanuu (rpadur, anmas, QysiepeH, rpadeH,
HAHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOWMCTBA TIPOCTHIX BEIIECTB
(B3aMMOICICTBHUE C METAJNIAMH, HEMETANIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
ceproit kucioramu). [lorstue 06 amcopbumu. KpyroBopot yriepoma B mpupoze.
Oxcuppl yriaepoja, ux (Gu3nuecKrue 1 XMMUYECKHE CBOMCTBA, ICWCTBHE HA JKUBBIC
OpraHu3Mbl, MOJIYYEHUE U MPUMEHEHHE. DKOJIOrH4YecKkue npoodiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VYrompHas kuciora u ee Coiu, HUX
bu3nYecKkue W XMMHUYECKHE CBOWCTBA, MONMy4YeHHUE W mpuMeHeHue. KapOoHartsl,
rUApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35UCTBE.



[lepBOoHaUaNBbHBIE TTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yIaepojia: yriieBoJopoAbl (MeTaH, dTaH, THJIEH, alleTHIICH), 3TaHOJ, TJIUIIEPHH,
YKCYCHasi KuciioTa. [IpupoiHble UCTOYHUKH YIJIEBOJAOPOAOB (Yyrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPaOOTKH, UX POJb B OBITY W TMPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJIOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBAX — JKUpax, OeJKax,
YIJIEBOJAX — M HMX pPOJM B JKU3HU YEJIOBEKAa. ENMHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTUHEHUIM.

KpemHnii, ero ¢usmveckne W XMMHYECKHE CBOWCTBA (B3aWMOJCHCTBUE C
MeTaJlIaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJOreHaMu), MOJyYeHuEe W MpPUMEHEHUE.
Ponb kpemuus B npupoze u texuuke. Oxcua kpemuus (IV), kpemMHUeBast KUCIOTA,
CUJIMKATHI: (DU3UYECKHE U XUMUYECKUE CBOMCTBA, MOJyYE€HHE U MPUMEHEHUE B
OBITY W TMPOMBINIJICHHOCTH. Ba)KHEHITME CTPOUTENbHBIE MaTepuaibl; KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 6e30macHOTro MCMHOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCEAHEBHON KU3HMU.

Bbop. Ocobennoctu ctpoenus aroma. O0mue npeactaBiaeHuss 0 GU3NUIECKUX
Y XUMHUYECKUX CBOMCTBax. bopHas kuciora.

DKCIEPUMEHTAIBHOE U3yYEHUE BEILIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3laMu MPUPOJHBIX XJIOPHUIOB (TaIOT€HHUIOB);

MIPOBEJICHUE OIBITOB, OTPAXKAIOIIUX (PU3UUYECKUE U XUMHYECKUE CBOMCTBA
raJIor€HOB U UX COEAUMHEHUN;

W3YYECHUE CBOMCTB COJISTHOM KHUCJIOTHI;

MPOBE/ICHUE KAUE€CTBEHHBIX PEaKIMil HAa XJIOPUA-, OpOMUA- U UOJIUI-UOHBI U
HaOJII0/ICHUE MPU3HAKOB UX MPOTEKAHUS,

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ MPUPOIHBIX COCTUHCHUI;

HaONIOZICHWE ~ Tpoliecca  OOyIJIMBaHUsI — caxapa  HOJI  JICHCTBHEM
KOHLICHTPUPOBAHHOUN CEPHOU KUCIOTBHI;

U3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIOTHI;

MIPOBEICHUE KAYECTBEHHBIX PEaKkIuid Ha Cynbpua-, cynbpur- u cynbdar-
MOHBI U HAOJIIOICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (PU3MYECKUMHU CBoOMcTBaMu a3ota, ¢dochopa u HX
COEJIMHEHU, 00pa3laMu a30THBIX U POCPOPHBIX yA0OpEHHI];

MoJIy4eHue, coOMpaHue, paclio3HaBaHWE W W3YYCHHE CBOWCTB aMMHAKa,
W3yYECHHUE CBOMCTB COJIE aMMOHHS;

MIPOBEJICHNE KAYECTBEHHBIX PEAKIMI HA MOH aMMOHUS, HUTPUT-, HUTpAT- U
dbocdar-uoHbI U U3yUECHHE MPU3HAKOB UX MPOTECKAHUS;

M3y4YE€HUE B3aUMOJICHCTBHS KOHUCHTPUPOBAHHOW a30THOU KUCIOTHI C MENIBIO,
CBOMCTB (hoCHOPHON KUCIOTHI U €€ COJICH;



03HAKOMJICHHE C MOJCISAMU KPUCTAIIMYECKUX PEIIeTOK ajiMasa, rpadura u
dymiepena, ¢ MPoIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTUBOrasa;

MOJIyYCHHUE, COOMpPAaHKE, PACIO3HABAHNE W M3yUYCHHUE CBOWCTB YTJIEKHCIIOTO
rasa;

MPOBEJICHNE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U
M3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS,

M3y4YCHHUE B3aMMHBIX TPEBPAIEHN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ OOpa3laMH IPUPOJHBIX KapOOHATOB W CHJIMKATOB, C
MPOAYKIMEN CUIIMKATHON TPOMBIIIEHHOCTH;

pEILICHUE PKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe « BakHeHIne HeMeTaJUIbl U UX
COCUHCHUS.

MeTauibl 1 UX COeAMHEHHS

O6mme cBoiictBa MeTamoB. OOmas XapakTepUCTHKA XUMHYECKHUX
3JIEMEHTOB — METAJJIOB HAa OCHOBAaHWHU HX MMOJ0XeHUs B llepruoanueckoi cucreme
xumuueckux snemeHToB /1. 1. Menneneesa u ctpoenust atomoB. Metasisl A- u b-
rpynn. CTpoeHue MNpOCTBHIX BEHIECTB — METAUIOB. MeTtajuinueckas CBs3b U
MeTaJTMYEeCKasl KpUCTaUInUecKas pelierka (MpUuMHUTHBHAS KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEHTPUPOBAHHAS KyOuueckas,
reKCaroHajibHas IUIOTHOYNMAKOBaHHAs). 3aBUCUMOCTh (DU3MYECKUX CBOWCTB
METAJUIOB OT CTPOCHMUSI KPHUCTALIOB. ODJICKTPOXUMHUUECKHN PsAJl HaANPsSOKEHUN
MeTaiioB. OOImKe XuMUYECKHUEe CBOMCTBA MeTaIIOB. OOIIME CIOCOOBI MOTYyUYCHUS
METAJJIOB, METAJUTYPrusl. DJNEKTPOIU3 PACIUIaBOB U PACTBOPOB COJIEW KaK OJUH U3
CIIOCOOOB TONy4eHHsT MeTauioB. [loHATHE O KOpPpPO3WM METaUIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTajib, YyT'YH, IIOPATIOMUHHM,
OpoH3a). [IpuMeHeHne METalIOB U CIUIABOB B OBITY U MPOMBIIIICHHOCTH.

Memannwvt A-epynn

[Ilemounble MeTaiUIbl: MOJIOKEHHE B [lepnoaudeckoil CUCTEME XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpO€HHME UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (HA IpUMeEpe HATPHS U Kajaus), MOJydeHHE.
OKcuibl ¥ TUAPOKCUABI HATPUs U Kanus. [[puMeHeHre MEI0YHbIX METANIOB U UX
coequHeHu. buonornueckas poyib HaTpUA U KAJIHS.

[[lenoyHno3eMenbpHble METAJUIBl MAarHuil W KajblUM: TIOJOKEHHUE B
ITepuonuueckoit cucreMe xumuueckux syneMeHToB /. . MeHnueneeBa, ctpoeHne
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUe U XUMUYECKHUE CBOMCTBA MATHUS
U Kalbliua. BaxHeWimne coeIMHEHMS KalbIusg W MarHus (OKCHJ, TUAPOKCH],
COJI), CBOMCTBa, NMpUMeHeHHe. JKeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHHS.
KpyroBopot kanbluys B IpUpPOJIE.



AmoMuHUIA: TIoJioxkeHue B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpoeHUE aToma, HaxOXIEHHUE B Ipupoae. Pusnyeckue U
XUMHUYECKUE CBOMCTBA alntOMUHUA. AM(]OTEpHBIE CBOMCTBA OKCHUIIA U THIIPOKCUAA
amomuHus. [[puMeHeHne antOMUHNS U €ro CIIJIaBOB.

Memannwt b-2pynn

OO6miass  xapakTepucTUKa MeTaIoB b-rpynn  (mOOOYHBIX  MOATPYIIN):
nonokenne B llepromnueckoil cucreme XumMudeckux dimemeHrtoB JI. M.
MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB. SIBIIEHUE «IIPOBaja» AJIEKTPOHA Ha
npUMepe CTPOEHHsI aTOMOB XpoMa, Meliu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-371eMeHTOB, CTENEHW OKHUCICHHS aTOMOB B COEJIMHEHHSIX. 3aBUCUMOCTb
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHJIOB METAJLUIOB OT 3HAYCHMS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHUHU (Ha MPUMEpPE COENMHEHHI XpoMma).
IlepBoHayanbHbIE NPEACTABICHUS O KOMIIJIEKCHBIX COCUHECHUSIX.

Menps u cepebpo: CTpOoeHHE aTOMOB, CTeNEeHU OoKkucieHus. OOIue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XMMHYECKUX CBOMCTBAaX IPOCTHIX BEIIECTB
(B3aUMOJICHCTBUE C KUCIOTAMHU-OKUCIUTENSAMHU), 00 MX OKCHUIAX, TUAPOKCUAAX U
coJisix, ux mpumeHeHuu. [IpeacraBieHus 06 aMMHUAaYHBIX KOMIUIEKCaX cepedpa u
Meau. KauecTBeHHbIE peakiny Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIEHUs. XapaKTepUCTHUKa (PU3UUECKUX U
XUMHYECKUX CBOWCTB, IPUMEHEHHUE, aM(POTEPHBIE CBOWCTBA OKCUIA U THIPOKCH/IA.
KauecTBeHHbBIE peakny Ha KATUOHBI IMHKA.

Kenes3o: cTpoeHne atoma, CTENEHU OKHCIEHHMSA. HaxoxneHue B NpuUpoJe.
Pu3nUeCcKre U XMMHYECKHAE CBOMCTBA Keje3a, IpUMEeHEeHUe. bruosornyeckas posb
)kene3a. Okcuapl, ruapokcuabl U conu skenesa (II) m xenesa (II), ux cocras,
CBOICTBa M ToiydeHue. KadecTBEHHbIE peaklMd Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u crajb — cIuiaBbl kese3a. [I[pon3BoJICTBO UyTryHa M CTaH.
DKoJoruyeckue npooaeMbl, CBSI3aHHBIE C METALTYPrU4eCKUMU TPOU3BOACTBAMM.

DKCHEpPUMEHTAIBHOE N3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIECHHE C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pU3ndecKkuMu
CBOMCTBaMU;

MOJENUPOBAHNE METAUINYECKON KPUCTAIUIMYECKON PEIIETKY;

M3y4YECHUE B3aMMOJICMCTBUS METAJUIOB C BOAOW, C pPAacTBOpaMHu COJIEW U
KHCJIOT, UCCJIEI0OBAaHUE IMPOLIECCOB ANEKTPONIU3a pacTBOpoB xjopuaa meau (1) u
noauaa Kajnus, KOppO3UH METAIIOB;

U3y4yeHue OCOOECHHOCTEH B3aMMOJCHCTBUS OKCHAOB Kajblig M HATpUs C
BOJIOM, UX TUJPOKCUIOB — C OKcuaoM yriepoaa (IV) u kucinoramu;

U3Yy4YEHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIUS, KECTKON BOBL;

M3YUYEHHE TIPOLIECCOB IMOIYYEHHS] THAPOKCUAOB MKEJIE3a, UX XHUMHUYECKHX
CBOMCTB;



M3YUYEHHE MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIbLIMs, aJJIOMUHMS, LIMHKA, jkene3a (2-+) u xenesa (3+), menu (2+);

HaOJII0JICHUE U OMMCAHKWE OKPAIIMBAaHUS IJIAMEHU MOHAMU HATPUS, KIS U
KaJIbLHS;

uccienoBanue aMm()OTEpPHBIX CBOMCTB THUAPOKCHIA ATIOMUHUSA, TUIPOKCHUAA
xpoma (III) u rugpokcuaa 1UHKa;

pEILICHUE SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaXHEeWIlne MeTauibl U UX
COEUHECHUSD.

XuMHS M OKpPYKAOLIAA cpeaa

BemecTtBa 1 Marepuanbl B IMOBCEIHEBHOM >KW3HHU 4YelOBEKA. BakHelimume
BEILIECTBA U MaTepuaibl, 00JacTU UX NMpUMEHEHHUsA. be3omacHoe uCnoiab30BaHUE
BCIIECTB U XUMUYECKHX peaknuid B ObITy. IlepBas momomis Mpu XHUMHYECKUX
0’KOrax U OTPABJICHUSX.

HoBble Matepuaiibl U TEXHOJIOTUU. [ [pUHINIIBI «3€TIEHON XUMHUW.

OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XHMHUS U 310pPOBbE. 3HAYEHUE
MU3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCIUHCHHMH ISl (PYyHKITMOHUPOBAHMSI
opranusMa 4esnoBeka. [lonsTre o 310poBoM 00pase KU3HH.

XHUMHUECKOE 3arpsi3HEHUE OKpYKaloLeh cpeibl. DKOJIOTHYECKHEe MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEpOa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XuMuu B pelieHUH SKOJIOTHISCKHUX ITPOOIICM.

OKCIEpUMEHTAIbHOE H3YYEHUE BEIIECTB U SIBIICHHUI: O3HAKOMIJIEHUE C
oOpa3liaMy MaTepHalIoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHBbIE MaTepHalbl),
ONpPEAECICHUE KHUCIOTHOCTA TPUPOAHBIX BOJ, MOJACIMPOBAHHE IMpolEecca
o0Opa30BaHUs KUCIOTHOTO JOX/IS, H3y4YCHHUE €0 BO3JICHCTBUS HA MAaTEPHUAIIBI.

IloBTOpeHue U 00001IeHHE 3HAHMHA OCHOBHBLIX pa3lejoB KypcoB 89
KJIACCOB

ITepronnueckuit 3akoH u lleproanyueckas cucremMa XMUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHYECKHUX JIEMEHTOB U UX COCUHEHUN B IEPUOAAX U IPyIIIax.

CrpoeHue BelecTBa B TBEPJOM, KUIKOM U ra3000pa3HOM COCTOSIHUU. Bub
XUMHYECKOW CBA3U. 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pEaKIUi 10 pa3IuYHbIM  IIPU3HAKAM.
[IporHo3upoBaHue BO3MOYKHOCTH MPOTEKAaHUS XHUMHUYECKHX MpPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSX HAa OCHOBE IPEACTABICHUN XUMHUYECKOUM KUHETUKH U
TEPMOJIMHAMHUKH.

XUMHUYECKHE pPeakUuu B pactBopax. I uaponus conen. Peakunu oxkucneHus-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBAaHHMH M COJEH B CBETE MpEACTaBICHUN 00
ANCKTPOJIUTUYECKON  JUCCOIMAIIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
peaKIusX.

Mexcnpeomemunie ceasu

Peanuzanus MeXNOpeIMETHBIX CBSI3€d MpPU U3YYEHUH XUMHUH B 9 Kjacce
OCYILIECTBIISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HayKax.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHSI: SBJICHHUE (TPOIIECC), HAYUHBIN (aKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KJIacCHU(pUKAIMS, MEPUOJIUYHOCTD,
HaOII0JICHUE, AKCIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepuabl.

®u3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIWYUHBI, CAUHUIIBI W3MEPCHHSI,
Macca, 00bEM, KOJMYECTBO TEIJIOThI, ATOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE
BEILIECTBA, CTPOCHHUE Ta30B, KUIKOCTEH M TBEPIbIX (KPUCTALIUYECKUX) TeT,
KpUCTAJJIMYECKasi pEIIeTKa, SJEKTPOH, SAJIpO aToma, NPOTOH, HEWUTPOH, HOH,
HYKJIUJI, U30TOMbI, KBAHTHI, PAJMOAKTUBHOCTb, alb(a-, 0eTa- 1 raMMa-u3IydcHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYTPOBOJHUKH, TUAJIEKTPUKHU, COTHEUHBIN
CIIEKTp, pasyioKeHHe OeI0ro CBeTa B CIEKTP.

buomnorus: skocuctema, ouochepa, GoToCUHTES, MPOIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIE YJIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKPO3JIEMEHThI, MUTATEIbHbIE
BEILIECTBA.

['eorpadus: armocdepa, rumpochepa, MUHEpaAIbl, TOPHBIE IOPOJIHI,
MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJIs.

TexHonorus: CTPOUTENIbHBIE  TEXHOJIOTHUH, CEIbCKOXO03SIIICTBEHHBIE
TE€XHOJIOTUHU, TEXHOJIOTUU 3JEKTPOHHON MPOMBINIJIEHHOCTH, HAHOTEXHOJIOTUH.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHOW JAESITENIbHOCTU 00pa30BaTENbHOW OpraHU3aliid B COOTBETCTBUU C
TPAAULIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU U AYXOBHO-HPAaBCTBEHHBIMU
IEHHOCTSIMHU, TPUHITHIMA B OOIIECTBE MpaBWJIAMU U HOPMAaMH TOBEACHUS H
CIIOCOOCTBYIOT IMpolleccaM CaMOMNO3HAHUsS, CaMOpPAa3BUTHUA M  COLMAIU3ALMIU
00yyYaromuxcs.

JIudHOCTHBIE  pE3yJbTAaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJCTBOBAaTbCS CHUCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
paciIMpeHue ombITa JesTEIbHOCTA Ha €€ OCHOBE, B TOM YKCJIE€ B YaCTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

MPOSIBICHUE IIEHHOCTHOTO OTHOUIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAyYHOMY M MCTOPHYECKOMY HACJIEAUI0, IMOHMMAaHUE 3HAYEHUs XUMHYECKOHN
HAayKH M TE€XHOJIOTMH B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU IKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUE O COLMAJIbHBIX HOPMax W MpaBUJIaX MEKINYHOCTHBIX
OTHOILIGHHM B KOJUICKTUBE, TIPOSIBICHUE KOMMYHUKATUBHOM KyJIbTYyphbl B
pa3Ho00pa3HON COBMECTHOM ESTEIbHOCTH;

CTpeMJICHHE K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIH B IpoIecce yueOHOU U
BHEY4YEOHOM JEeSATEIBHOCTH;

TOTOBHOCTh OLIEHWBATh CBOE IOBEJICHWE M IMOCTYNKH CBOMX TOBApUUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYE€TOM OCO3HAHMS MOCIIEICTBUI
MOCTYTIKOB;

3) popMUPOBAHUA HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHYECKUE TPEJICTABIICHUS O BEIECTBE M XMMUYECKOM peaKiui,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHU U HEOOXOAHUMBIE IS
MOHUMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAy4YHOTO MO3HAHUA [JI Pa3BUTHS KAXKJIOIO YEJIOBEKa
U MPOU3BOJUTENBHBIX CHJ OOIIECTBA B LIEJIOM, POJIM U MECTa HAYKH «XUMUS» B
CUCTEME Hay4HbIX IMPEACTABICHUA O 3aKOHOMEPHOCTSX pa3BUTHUS IPUPOJIBI,
B3aMMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOU CPEOM;

Mo3HaBaTelibHAs MOTHBALMA W MHTEpeC K OOY4YeHHI0, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHIO M C€aMOOOpa3OBaHMIO, K HCCIEIOBATEIbCKOM



JESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHUS W YPOBHS JaJbHEHIIETO
oOy4eHus;

4) BOCIUTAHUSI KYJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKWU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3J0pOBBIN 00pa3 >KW3HH, OCO3HAHUE IOCJIEICTBHA H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS aIKOT0JIsl, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTU COOJIIOJIEHUsI TpaBwi O€30MacHOCTH NpH  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMH B YUCOHBIX M )KU3HEHHBIX CUTYAITHIX;

5) Tpy10BOr0 BOCIIMTAHMS:

dbopMHpOBaHKE [IEHHOCTHOIO OTHOIICHHS K TPYJOBOM JAESITENBHOCTU Kak
€CTECTBEHHOU MOTPEOHOCTH YEJIOBEKA M K MCCIICIOBATEIHCKOM NEITEIHHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHCIIEe K
npodeccusiMm HaydHOM cepbl, 0OCO3HAHHE BO3MOXKHOCTH CaMOpealii3alii B 3TOM
chepe;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

OCO3HAHHE HEOOXOIMMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYCCKON KYyJIBTYphl: MPHOOPETECHUE OIBITA
IUTAHUPOBAHUS TIOCTYMIKOB M OIEHKHM WX BO3MOXHBIX TOCICACTBUANA  JUIS
OKpYXalollel Cpeabl; OCO3HAHUE TJIOOAIBHOTO XapakTepa JKOJIOTHYECKUX
npo0ieM U MyTell UX pelIeHus; CIOCOOHOCTh NMPUMEHATh 3HAHUSA, MOTy4YaeMble
NIPY U3YYCHUW XUMUH, JUIsI PEIICHHS 33]1ad, CBSI3aHHBIX C OKPYXKAIOMIEH Cpeow;
AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BpEJ OKPYKAIOWIEH Cpelne;
OCO3HAHHE CBOEH POJIM KaK TpakJaHNMHA U MOTPEOUTENS B YCIOBUIX B3aUMOCBSI3U
NPUPOAHON, TEXHOJOTMYECKOW U COLMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUIECKOMN JCSITEIIBHOCTH YKOJIOTHICCKOW HAPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yJIbTaThl O00Y4YalOIIUXCs, OCBOMUBIIMX MPOrpPaMMy IO
XUMHUHU OCHOBHOT'O 00111er0 00pa30BaHus, BKIIOYAIOT:

YCBOCHHE MEXIUCIUIUITMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIINX
MaTepualibHOE €JIMHCTBO MHpAa M MPOLECC MO3HAHUS (BELIECTBO, CBOMICTBO,
DHEpPrus, SBJICHUE, HAy4YHBIA (HaKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOPHS,
Ha0JII0/IeHNE, U3MEPEHHE, UCCIEA0BAHNE, SKCIIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JIEUCTBUAMM (ITO3HABATEIbHBIMU,
KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMU), BOXHBIMU  JIJI1  TIOBBIIICHUSA
7 (HEKTUBHOCTH OCBOCHHS COJIEp)KaHUs ydyeOHOro mpeamera, (GpopMuUpOBaHUS



KOMIIETEHIIMA, a4  TaKXKe  IPOEKTHO-UCCIEIOBATEIBCKON  JEATEIbHOCTH
oOyyJaromumxcs B Kypce XUMHUU;

CIIOCOOHOCTh WX MCIOJIb30BaTh B y4€OHOM, MTO3HABATEIBLHON U COIMATBLHON
MTPAKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

ba3zoBble Jjornyeckue 1eiicTBUA:

YMEHHSI HCIMOJB30BaTh MPHUEMBbI JOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUM: PaCKPbIBaTh CMbBICI XUMUUYECKUX MOHSATUN (BBIIEIATh UX CYIIECTBEHHBIE
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSATHUSIMU); aHAJTU3UPOBATh,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUSA A KiIaccubUKalMd U
CHUCTEMATH3allMM XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUM; YCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXAY OOBEKTaMH UW3Y4YCHHS; CTPOUTH
JIOTUYECKUE PpacCyXkAeHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO aHAJOTUH);
npejyiaraTh KpUTEPUU M BBISBIATH OOIIHME 3aKOHOMEPHOCTU M MPOTHUBOPEYHS B
M3y4aeMbIX MPOIECCaxX U SIBICHUSIX; MPOBOAUTH BBIBOJBI U 3aKITIOUYEHUS; YMEHUS
MPUMEHSTh B MpOLIECCe MO3HAHUA MOHATHUS (NMIPEIMETHBIE U METAINPEIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, UCIIOJIb3yeMble B XUMUHU, MPE0oOPa30BhIBATH
MOJIEJIbHBIC MPECTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMUYECKast
dbopmysia U ypaBHEHHE XMUMHUYECKOW pEaKIMU — MPU PEIICHUH YUEeOHBIX 3a/1ay; C
Y4ETOM 3THUX MOJIETIbHBIX MPEJCTABICHUI  XapaKTepu30BaTh HU3y4yaeMble
XUMUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

ba3oBbie wucciaegoBareJibCckue AeHCTBHA (METOAbI HAYYHOIO0 IO3HAHMS
BeIleCTB U SIBJIEHHI):

YMEHHSI NPUMEHATh METOJbl HAyYHOTO TMO3HAHMS BEIIECTB W SIBJICHUW Ha
HMIIUPUYECKOM M TEOPETUYECKOM YpPOBHSIX B Y4YeOHOM MO3HABaTEIbHOU W
MIPOEKTHO-UCCIIEI0BATEIbCKOM JEATEIbHOCTH;

YMEHUSI HUCIOJb30BATh IOCTABJICHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATEIFHO CTAaBUTh BOTPOCHI, aHATM3UPOBATh (DaKThI, BHISABIISATH
u (QopmynupoBaTh MpodieMy, ONpPENessTh IeJb U 3aJladyd, COOTBETCTBYIOIIHE
pelieHnto mpoOJieMbl; MpeiaraTh OMUCATEIBHYIO U OOBSICHUTEIBHYIO THIIOTE3Y
U OCYILIECTBIISITh €€ MPOBEPKY; YMEHHS TMPOBOJIUTH U3MEPEHUS HEOOXOIUMBIX
MapamMeTpoB, BBIUUCICHUS, MOJICTUPOBAHNE, HAOIIONCHHUS U IKCIIEPUMEHTHI
(peanbHble W MBICJICHHBIE), CAMOCTOSITEJILHO MPOrHO3UPOBATH PE3YJIbTATHI,
dbopmynnpoBaTh 0000IIEHUSI W BBIBOJABI MO pe3ysibTaTaM MPOBEJACHHOTO OIbITA,
UCCIIEIOBAHUSI, COCTABJISITH OTYET O MPOJICIaHHON padoTe;

Pa6ora c undopmanueii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOpMAIMK (HAy4HO-

MONyJISIpHAs JIUTepaTypa XUMHUUYECKOTO COJIEpXkKaHUs, CIpPaBOYHBIE IOCOOUS,



pecypcbl MHTEepHETa); aHAanU3upoBaTh UHPOPMALIMIO U KPUTHUYECKHU OLICHUBATh €€
JIOCTOBEPHOCTh W  HEMPOTHBOPEUMBOCTh, OTOMpAaTh W HMHTEPIPETUPOBATH
uHPOPMAIMIO, 3HAYUMYIO JJIsl pelIeHUs yueOHOW 3aladd; YMEHHUS MPUMEHSThH
pa3nuyHble MeToAbl M (OpMyIMpOBaTH 3ampochl MPH IMOUCKE U 0TOOpe
uHpopMaluy, HEOOXOJUMOW /sl BBINOJHEHUS YYEOHBIX 3a7ay; HCIOIb30BaTh
MH()OPMAIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTMM M PA3JIUYHbIE [MOUCKOBBHIE
CHCTEMBI; CAaMOCTOATEIBHO BBIOMpATh ONTHUMAIBHYIO (GOpPMY MpEICTaBICHHS
uHdopmaruu  (cxembl, TpaduKu, aUArpaMMbl, TAOJUIBI, PUCYHKH U JpyTHE
dbopMbl); yMEHHUSI UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpeACTBa PabOTHI C
XUMUYECKON HHpOpMaLMe; NPUMEHSITh MEXNpeIMeTHble ((pu3nyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYJbl, aOOpEeBHATYPbI, HOMEHKIIATYPY,
UCTIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CPEICTBA
HaTJISAHOCTH.

KoMmyHHMKaTHBHBIE YHMBeEpPCAaIbHbIe Y4eOHbIe 1elCTBUA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MPEACTABIATh IMOJYUYEHHbIC PE3yJIbTaThl MO3HABATEIBHON [EATEIIbHOCTH B
YCTHBIX W TMHUCBMEHHBIX TEKCTax; MyOJIMYHO BBICTYNATh C Mpe3eHTAIUeH
pE3yJbTAaTOB BBINOJHEHUS XHUMHYECKOTO SKCIEpUMEHTa (MCCleI0BaTENbCKON
1a00paTOPHOI WITM MPAKTUYECKOU pabOThI, y4EOHOTO MPOEKTA); B XOJE JUaIora U
(WIK) IUCKYCCHUHM 3aJ1aBaTh BOMPOCHI M0 00CYXIaeMOil TEME U BBICKA3bIBaTh UJIEH,
bopMyIUpOBATh CBOU MPEJIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPEIOKEHHOM
3a/layu.

2) ymeHus1 y4eOHOTO COTpyAHMYECTBA (TPyIIOBas KOMMYHHUKAIHUA):

y4acTBOBaTh B TPYMIOBBIX (opmMax padOTHI: TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThl, OMpPENENsATh CBOI pOJib, PACHPENEATh 3aJaud MEXKITY
YJIeHaMH TPYNIbl, BBIIOJHATH CBOK YacTh palOThl, KOOPAMHHPOBATH CBOU
JNEeUCTBUSL C ACUCTBUSIMU JIPYTMX UJICHOB KOMAHJbI, OMPEACISATh KPUTEPUU IO
OIICHKE Ka4yeCTBA BBIMOJHEHHOW pabOThI; peniaTh BO3HUKAIOIIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX MHTEPECOB M COIJIACOBAHWS TMO3UIIMNA, Y4acTBOBAaTh B
o0CcyX/eHuH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» U JpYyrux Qopmax
B3aUMOJICCTBUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

OBJ'IaI[eHI/IC YHUBCPCAIIbHBIMHU y‘{€6HI)IMI/I PETYIIITUBHBIMHA I[@ﬁCTBI/I)IMPI
BKJIIOYACT Pa3BUTHUC CaMOOpPraHu3anru, CAMOKOHTPOJIA, CaAMOKOPPCKOHWHU, B TOM
YHUCJIC:



YMEHHsI pellaTh yuyeOHble M HCCIENIOBATENIbCKUE 3aJauM: CaMOCTOSTEIbHO
BBIOMpATh CHOCO0 pelieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOoyee MOAXOMAIIMHA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB), TUIAHUPOBATH CBOIO pabOTy MpPH PELICHUH YUYeOHON WU
UCCIIEIOBATENbCKOM  3aJa4d; HA  OCHOBE  IIOJIYYEHHBIX  pE3yJbTaTOB
(dopMynnpoBaTh 00O0OIIEHNS U BBIBOJBI, IPOrHO3MPOBATh BO3MOKHOE PA3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIBTATBl: COOTHOCUTb CBOM JEHCTBUS C
IUIAHUPYEMBIMU  PE3YyJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JIE€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

IIpenmeTHble pe3ynabTaTbl OCBOCHHS MPOrpaMMbl MO XHWMHU OCHOBHOTO
obmero obpa3oBaHus Ha YIIIyOJICHHOM yPOBHE HMMEIOT OOINEe COACp)KAaTeIbHOE
AP0 C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YPOBHsI, COTJIAaCOBAaHBI MEXIY
co0OM, YTO TO3BOJISIET PEATM30BHIBATH YIIIYOJICHHOE H3YyUYEHHE KaK B paMKax
OTACNBHBIX KJIACCOB, TAaK H B paMKax pealu3alud WHIUBUIYaJIbHBIX
00pa3oBaTeIbHBIX TPACKTOPHMA, B TOM YHCIIC HCIOJB3Yys CETEBOS B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHHHM peanu3aliyd MPOorpaMMbl yTIIyOJIEHHOTO YPOBHSI
oOyyJaromuecsi CMOTYT JIeTallbHee OCBOMTH MaTepHuaj, OBJIAJACTh PACHIMPEHHBIM
KPYyTroM MOHSTUN U METOJIOB, PEIIaTh 3aJlauyu 00Jiee BBICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIC pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAFOITUMHUCS HAYYHBIX
3HaHUW, YMEHUHW U CHOCOOOB JEHCTBUH, cHeUUUECKUX MJId TPeAMETHON
obnmactu «XUMHS»; OCHOBbl HAy4YHOTO MBIIUICHUS, BUJIBI JEATCIBHOCTH TIO
MOJIYYEHUIO HOBOIO 3HAHUS, €ro HWHTepIpeTaluu, NpeoOpa3oBaHUI0 U
IMPUMCHCHUIO B Pa3IMYHBIX YYEOHBIX W PpEAbHBIX KU3HCHHBIX YCIIOBHSIX;
o0ecrneurBalOT BO3MOXKHOCTh YCIEIIHOTO OOY4YeHHMS Ha CIIEIYIONIEM YpPOBHE
oOpa3zoBaHus.

K xoHmy oOyuenuss ¢ 8 Kaacce y oOyudarwiierocs OyayT chopMUpoBaHbI
CIIEIYIONTUE TIPEAMETHBIC PE3yNbTaThl HW3YYEHUS XUMHUU Ha YTIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSTHI: aToOM, MOJIEKYJa,
XUMUYECKUM 3JEMEHT, METaul, HEMETaJll, aJuIOTPOIHs, MPOCTOE BEUIECTBO,
CJIO)KHOE BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJbHASI aTOMHAasi U MOJIEKYJIsipHas Macca, KOJUYECTBO BELIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XHMHYECKOrOo JJIEMEHTa B COEIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TNIOTHOCTh Ta30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
colib, aMm¢oOTepHbI OKcHl, amMOTEPHBIH THUAPOKCHI, XUMHUYECKas peaKius,



KJIacCCU(pUKAILUS peakuil: peakuy COCIUHEHUs, PEaKIIMKU Pa3JIOKEHUs, PeaKuu
3aMeIleHUs, PeaKIuu OOMEHa, HK30- M HHIAOTEPMUYECKUE PEaAKIUHU; TEIIIOBOM
s ekt peakiuu; SIpO aToMa, BJICKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTab,
paanyc aToMa, XMMHYECKasi CBSI3b, NOJIIPHAs M HEIMOJISIPHASI KOBAJIEHTHAs CBSA3b,
WOHHas CBf3b, WOH, KaTHUOH, AaHUOH, pPacTBOp, MaccoBas JOJs BEIleCcTBa
(mpouieHTHAst KOHLEHTpAIMsl) B pacTBOpPE, MOJISIpHAs KOHLIEHTpalusi BELIECTBA B
pacTBoOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, OKHCIUTEIN U
BOCCTaHOBUTEIH, OKHCJICHHE " BOCCTaHOBJICHHUE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] 3JIEKTPOHHOr0 OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHATUUA H
MPUMEHSTH 3TH MOHATHS IPU OMUCAHUH BEIIECTB U UX MPEBPAILCHHUIA;

UCTOJb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHHs (pOPMYJT BELIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpEJENSITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb OKHUCJEHUS 3JEMEHTOB B OWHAPHBIX COEAUMHEHUSX, NPHUHAIIEKHOCTD
BEIIECTB K OINPEICTICHHOMY KJIacCy COSUHEHHI 10 (opMyiaM, BUABI XUMUYECKOM
CBSI3U (KOBAJICHTHOM U MOHHOM) B HEOPraHUYECKUX COCTUHEHUSIX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUsS MAacChl BEILIECTB, ITOCTOSHCTBA
cocraBa, llepmonmnueckoro 3akona [[. M. MeHneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpPHUH, 3aKOHAa ABOTaJIpo M €ro CIEICTBUM, MPEICTABICHUN O HAYYHBIX METOJAaX
IIO3HAHUSA, B TOM YHUCIE OKCIEPUMEHTAIBHBIX W TEOPETUYECKUX METOHAX
MCCIIEJOBAHUSI BELIECTB U U3YUECHUSI XUMUUYECKUX PEAKLINIA;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT HUX I0JI0KeHUs B [lepnoanyeckon cucreme:

ONHKCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuoanueckoit
CUCTEMBbl XMMHYECKUX DAJIEMEHTOB: Pa3jnyaTh MOHATHUS «TJlaBHas moarpymnma (A-
rpynna)» u «nobdounas noarpynmna (b-rpynmna)», «manble N€pUOIb U «OOJbIINE
HNEPUOIBDY;

COOTHOCUTh 0003HaU€HHUs, KOTOpble UMEIOTCs B Tabmuue «lleprmoauueckas
cucteMa xumuyeckux odnemeHtoB J[. M. MeHngeneeBa», €  4YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB W 3apsij
A1ipa, 00I1Iee YUCIIO ANEKTPOHOB U PACHPEIEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSA3b IIOJIOKEHUsI djeMeHTa B Ilepuogmdeckoid cucreme cC
pacrpeneneHueM JJIEKTPOHOB [0 DJHEPreTUYECKUM YPOBHSAM, IOAYPOBHSM U
OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIAaCCU(PUIMPOBATh XUMHUYECKHE DSJIEMEHTHl, HEOPraHMYECKHUE BEIlEeCTBa,
XUMHUYECKHE PEaKUH (II0 YUCIy M COCTABY YYaCTBYIOUIMX B PEAKLUU BEILECTB, 110
TerioBoMy b dexry);



XapakTepu3oBaTh (OMUCHIBATh) (GU3MUECKME ¢ XHWMHUYECKHE CBOWMCTBA
MPOCTHIX M CIIOXHBIX BEIIECTB: KUCIOPOa, BOJOPOAA, BOIBI, OOITHUE XUMHUCCKHEC
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAHHMH WM COJICH, T€HETHYCCKYIO CBSI3b MEKIY
HUMU, TIOATBEPKIAs MPUMEpPaMU MOJCKYJISIPHBIX YPAaBHCHHH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIN;

OMKCHIBATH POJIb KUCIOPOA, BOJOPOAA U BOJBI B MPUPOJHBIX Ipolieccax, B
JKUBBIX OpPraHU3Max, UX MPUMCHCHHE B PA3IUYHBIX OTPACISAX MPOMBIITUICHHOCTH,
BO3MOYKHOE MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TMPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOEHHUS, BO3MOXKHOCTH NPOTEKAHHS XMMHYECKUX MpPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa B COCAMHEHUH,
MacCOBYIO JOJIF0 XHUMHMUYECKOrO 3JIeMEHTa Mo (OpMyJe COCIUHEHMS, HAXOAMTh
npocTerTyro (opmMyITy BEemecTBa Mo MacCOBBIM MM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIESCTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON pPEeaKIuu;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICTUTENBHONW ACSITENBHOCTH — aHAIHU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNEe, CUCTeMAaTU3alINI0, KIACCU(PUKALINIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — 1 W3Y4YEHUS CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKIlUid, €CTECTBEHHO-HAyYHbIE METOJIbI MMO3HAHUS — HAOIIOJICHUE,
U3MEpEHUEe, MOJEIMPOBAaHUE, SKCHEPUMEHT (pealbHbId W MBICICHHBIN) — JUIs
OCBOCHHMSI YI4EOHOTO COJICPKaHNUS,

pacKpheIBaTh  CYIIHOCTh IPOIIECCOB  OKWCICHUS ¥  BOCCTAHOBJICHUS,
COCTaBJIAITh YPaBHEHUS MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(MeTo/I0M 3JIEKTPOHHOTO OalaHca);

YCTaHABJIMBATh CBS3UM MEXKIYy peaTbHO HAOIIOJAeMbIMU XUMHYESCKUMHU
SIBIICHUSIMHM M TIPOIIECCAMU, TTPOUCXOISIIUMHA B MAaKpO- U MHUKPOMHPE, OOBIACHSTH
MPUYUHBI MHOTOOOPAa3usl BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUSI CO 3HAHUAMHU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmogaTe mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  OpH
WCIIOJIb30BAHUN XUMHUYECKOM TIOCYIbl W OOOpYJOBaHUS, a TakKe IMpaBuia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C WMHCTPYKUUSAMH BBITIOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO UM COOMPAHHUIO
ra3z000pa3HbIX BEMIECTB (BOAOPOJA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpPEJICICHHOM  MacCOBOM  JOJEA  PACTBOPEHHOI'O  BEIIECTBA,  PEIICHUIO
HKCIIEPUMEHTATIBHBIX 3a7a4 1o TemMe «OCHOBHBIE KIACChl HEOPTaHUYECKUX
COCJIMHECHUI;



JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMU  XHMHYECKOW TIPaMOTHOCTH,
BKJTFOYAOIICH YMEHHs 0€30MacHOr0 OOpalleHHs ¢ BEIICCTBAMH, HUCITOJIb3yEMbIMH
B TMIOBCETHCBHOM JKM3HU, a TAK)KE 3HAHWUE TIPABWII TIOBEICHUS B IEJISAX COCPEIKCHHUS
3II0POBbBS 1 OKPYKAIOIIEH CPEIbI.

K xonuy oOyuenuss ¢ 9 knacce y oOyuawmierocss OyayT copMHUpoOBaHbI
CIIEMyIONTUE TIPEAMETHBIC PE3yJbTaThl W3YUYEHUS XUMUU Ha YTIyOJIEHHBIM
YpOBHE:

PACKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKHX MOHSATUNA: XUMUYECKUHN 3JIEMEHT,
aToM, MOJIEKyJila, HWOH, KAaTHOH, aHWOH, JJIEKTPOOTPUUATEIbHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasi peaKiys, TEIUIOBOM 3P PeKT peakuu, MoJib, MOJISPHBIHI
00bEM, pacTBOp;

AJEKTPOJIUTBI, HEIJICKTPOIUTHI, JJIEKTPOIUTAYECKAST NUCCOLUUALUS, PEAKLIUN
MOHHOTO OOMEHa, TUIPOJIU3 CoJield, oOpaTUMble U HEOOpaTUMBIE peaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKUCJIEHWE U BOCCTAaHOBIICHHE, JJIEKTPOJIMU3, aJUIOTPONHs, aM(pOTEpHOCTb,
XUMUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKAs), MEKMOJEKYJISPHbIE
B3aUMOJICUCTBUS (BOJAOPOJAHAs CBA3b, CUibl Ban-nep-Baanbca), KOMIUIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE pElIeTKU (MPUMUTHUBHAs KyOuyeckas, 0OBEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, IPAHELEHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHas IJIOTHOYIAKOBaHHAs), KOPPO3Us METAJUIOB, CILIABBI, CKOPOCTh
XUMUYECKOW peakinuu, KaTalau3, XUMUYECKOE PABHOBECHE, DIIEMEHThI XUMHUECKOM
TEPMOJIMHAMMKH KaK OJHOM U3 TEOpPETUUECKUX OCHOB Xxumuu; [T/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX TIOHATHH W
MPUMEHSITh 3TU NOHSATHUSA IPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHHS (HOPMYJ BEIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUN;

ONPENENATh BAJECHTHOCTh U CTENEHb OKHUCICHHUS XMMUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTD BEIECTB K OIPEACICHHOMY
KJIACCy COENMHEHUU Mo GopmysiaM, BUIbI XUMHUYECKOW CBS3U (KOBAJIEHTHOM,
MOHHOW, METaJUIMYeCKOW) B HEOPraHMYECKHX COCAMHEHHSX, 3apsi HOHA IO
XUMHUYECKON (hopMmyJsie, XapaKTep Cpelbl B BOJIHBIX PAacTBOpPaX HEOPraHUYECKUX
COCIMHEHUH, TUII KPUCTAJUINYECKOUN PELIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica [lepuoamyeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPUPOBATH €T0 NOHUMAHHUE:

ONMKCHIBATh W XapakTepu3zoBaTh TabmuuHyro @opmy [lepuoanueckoi
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3nuyaTh MNOHATUS «A-rpynna» u «b-
rpynmay, «Majible IepruoIbh» U «O0bIINE EPUOIbIY;



OOBSCHATH CBS3b IIOJIOKEHUsI djeMeHTa B Ilepuogmdeckord cucreme cC
pacripesieJieHueM JJICKTPOHOB I10 SHEPreTUYECKUM YPOBHSAM, IOJAYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICIIATh OOINHME 3aKOHOMEPHOCTH B M3MCHCHHHU CBOMCTB 3JICMEHTOB M HX
COCIMHEHUM (KMCIOTHO-OCHOBHBIX U OKHUCJIUTEILHO-BOCCTAHOBUTEIBLHBIX CBOMCTB
OKCHJIOB ¥ THJIPOKCHJIOB) B Ipejenax MaJIbIX MEPUOJ0B U TIABHBIX MOATPYMI C
Y4ETOM CTPOCHHS UX aTOMOB;

PacKphIBaTh CMBICI TEOPUH JIEKTPOJIUTUUECKON TUCCOIMAINK, 3aKoHa ['ecca
U €ro CJIEIACTBUM, 3aKOHA JCUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW HW3MEHEHUS
CKOPOCTH XHMMHYECKOMW pEaKlUM, HaIlpaBJICHUd CMELICHUS XHUMHYECKOro
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbBIX (DaKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECCKHE OJJICMEHTHI, HEOPraHWYECKHE BEIISCTBA,
XUMHUYECKHUE PEaKIUU (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEILIECTB, MO
TeII0BOMy 3(¢ekTy, Mo arperaTHOMy COCTOSIHHUIO PEareHTOB, IO HU3MEHEHHIO
CTEMECHEeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHUIO
KaTajau3aTopa);

XapaKTepru30BaTh (OIMUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHHWH, MOJATBEPXKAAas 3TO ONHCAHUE
npuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  yPaBHEHHM  COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJISITh YPABHEHMUS: DJICKTPOITUTHUECKON TUCCOIMAIIMN KUCIIOT, 1IeJIoYei
W COJIel; TIOJHBIE W COKpAllleHHbIE YpaBHEHHUS peaKIuii HOHHOTO OOMEHa;
peakiui, TMOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY
BEIIIECTBAMU PA3TMYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh MPOILIECCOB THAPOJM3a COJIEH MOCPEACTBOM
COCTaBJICHUS KPATKWX MOHHBIX M MOJIEKYJIAPHBIX YPAaBHEHMI PEaKIUid, CYIIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTABJICHMS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIHA;

MPEJICKa3bIBaTh XapaKTep CPe/ibl B BOJHBIX paCTBOpPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBATh) (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB (KUCIOPO, 030H, IpaduT, aamas, KpeMHHil, 6op, a3ot, ¢pocdop,
cepa, XJop, HATpU, Kajduii, MarHui, Kajdbl[Mid, aJTFIOMUHHM, JKEJIE30, MEb, IIUHK,
cepeObpo) u 00pa30BaHHBIX MMHU CIOKHBIX BEIIECTB, B TOM YHCJIE WX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBoaopoa, okcuawl yriepona (II, IV),
kpemaust (1V), azora (I, II, III, IV, V) u dochopa (III, V), ceprr (IV, VI),
CepHHCTas, cepHasi, a3oTHas, (ocdopHas, yrojgpHas, KpPEMHHEBAas KHUCIOTHI,
OKCHUJIbI ¥ TUAPOKCUIbI MeTauioB [IA—IIA-rpynn, amomunus, menu (I1), nuHKa,
xenesa (11 u 11D));



MOSICHATh COCTaB, OTJEIbHBIC CIIOCOOBI TMOJIYYEHHUS UM CBOMCTBA CJIOKHBIX
BEIIECTB (KHUCIIOPOJCOAEpKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, YKCyCHas
KHCJIOTBI U MX coJid, ramoreHusibl kpemuus (IV) u ¢pocdopa (III u V), okcua u
ruapokcu xpoma (I11), nepmanranat Kanus;

OMMKCHIBATH POJIb BAKHEHIIINX MU3yUaeMbIX BEIIECTB B MPUPOJIHBIX MPOIECCaX,
BIIMSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHUE B PA3JIMYHBIX OTPACISIX YKOHOMHUKH,
WCITIOJIb30BAHUE JIJISL CO3/ITaHUSI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTHI;

MPOBOJIUTH PEAKIINH, TMOATBEPIKIAIONINE KAYECTBEHHBINM COCTAaB PAa3THMYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM IYTEM COJEpIKAIIMeCs B BOJHBIX PacTBOpax
HWOHBI: XJIOpUA-, OpomMua-, Uoaua-, cyibdar-, pocdar-, kapOoHAT-, CHIMKAT-,
cynbdur-, cymppum-, HUTpAT- W HUTPHUT-UOHBI, THUAPOKCHUI-UOHBI, KaTHOHBI
aMMOHHUSI, MarHusi, KaJbIlys, aJIOMUHMS, Kee3a (2+) u xene3a (3+), meau (2+),
IIUHKA;

OOBSCHATHh U MPOTHO3MPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, TPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B Pa3TUIHBIX
YCJIOBUSIX Ha OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKONM KUHETUKU U
TEPMOJIMHAMUKHU;

BBEIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISPHYIO M MOJISPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO dJeMeHTa 1Mo (GopMysie COSIUHEHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIOJII0 XHMMHUYECKOTO »JJIEMEHTa B
COCJIMHEHUH, MOJISIPHYIO KOHIIGHTpPAllMIO BEIlecTBa B pPacTBOPE, HAXOAUTH
npocTeriTyro (opMyITy BEemecTBa Mo MacCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI M0 YPABHEHUSAM XMMHYECKUX PEAKIMA ¢ y9eTOM HEAO0CTaTKa
OJIHOTO M3 pPEareHTOB, MPAKTHUYECKOr0 BBIXOJA MPOAYKTa, 3HAUEHHUS TEIJIOBOTO
s dexTa peakuu, OnpeAesaTh COCTaB CMECEH;

coOmogaTe mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  OpH
WCIIOJIb30BAHUU XUMHUYECKOM TIOCYIbl W OOOpyJOBaHUS, a TakKe IMpaBuia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C WMHCTPYKUUSAMH BBITIOJIHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHIO M COOMPAHHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M YIIEKHCIOro Ta3a) U PEIICHHIO
DKCIIEPUMEHTATIBHBIX 33/Jad [0 TeMaM Kypca, MPEACTaBIATh Pe3yJIbTaTh
dKCTIEpUMEHTa B (DOpMe BBIBOJIOB, JOKA3aTEIbCTB, Tpa(UKOB, TaOIUI] U BBHISBIIATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlUU MBICIUTEIHHOW ICATEIHHOCTH (aHAIHU3 H
CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3aIldi0, BBISIBICHHEC IPUIMHHO-
CJIEICTBEHHBIX CBA3E€H) IPU U3YYEHUU CBOWCTB BEILECTB M XUMHYECKUX PEAKIIMIA,
BJIAJI€Th €CTECTBEHHO-HAYYHBIMH METOJaMU MO3HaHUs (HaOII0JeHUE, U3MEPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );



NpPUMEHSATh  MpaBuja  0e30macHOro  oOpamieHusi € BellecTBamu,
UCIOJIb3yeMbIMH B TIOBCEJIHEBHOM KU3HM, TpaBWIa TIOBEACHHUS B LEJAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOJHOM Cpeabl, NOHUMAaTh BpeEA
(OrmacHOCTh) BO3JEWCTBHUS HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB,
HOSICHATh Ha MpUMepax CrocoObl YMEHBUICHUSI U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBYS, 3HAUEHUE J)KUPOB, OEJIKOB, YIIIEBOJOB JIUIsl OPraHU3Ma YEJIOBEKA;

UCIIOJIb30BaTh MOJIyYEHHbIE MpPEACTaBICHUsS O cepax mnpodeccuoHaIbHOM
JeATENbHOCTH, CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTHSIMU, KAK OCHOBY
JUIs TIpO(eCCUOHANBHON OpUEHTAllMM M JUIsl OCO3HAHHOTO BBIOOpAa XMMHMM Kak
npoUIbHOIO NIpeaMeTa IMpU MPOJOJKEHHMM OOy4YeHHs Ha YPOBHE CpEIHETO
oO1ero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON NE€ATEIbHOCTH
XMMHYECKON W XUMHUKO-3KOJOTMYECKOW HAaNpaBICHHOCTH, HPUOOPECTH OIbBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUI B YCIOBUSIX 00pa30BaTENbHBIX OpraHu3alui,
a TaKXKe opraHu3auuii (IEHTPOB) AOMOIHUTEIBHOIO 00pa30BaHUS IETEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue pa3iesioB u (uudposbie)
KoHTpoibHbIE IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Paznea 1. IlepBoHavaibHbIe XMMUYECKUE MOHATHS

XuMusa — BakHast 00J1aCTh
€CTECTBO3HAHUA U

1.1 7 2
MPAKTUYECKOU JIEITEIHbHOCTH
YeJ0BeKa
BemecTBa 1 xXumudeckue
1.2 20 1
peakuuu
Uroro no pazaeny 27

Paznen 2. BaxHeiilne npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bosnyx. [TonsTue o razax.

2.1 11 1 1
Kucnopoxa. Oxcuasl

59 Bonopoa. ITonstue o kucimorax 2 1
U COJISAX

)3 Bona. PactBopsl. [lonsitue 06 13 1 1

OCHOBAHUAX

OCHOBHEIE KJIaCCEI
2.4 . 16 1 1
HEOPTraHWYECKHUX COCTMHECHUI

Hroro no pazaeny 48

Paspnen 3. llepuoanueckuii 3axon u Ilepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengesieeBa. CTpoeHne aToMOB.




Xumuueckasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

[Iepronnueckuii 3aKOH U
31 [Iepuoanueckas cucrtema 9
XUMHYECKHUX 3eMeHTOB /JI. 1.
Menpeneesa. CtpoeHue aroma
XuMHYeCcKas CBA3b.
3.2 OKHCIUTEIBHO- 12
BOCCTAHOBHUTEJbHBIC PEAKIIUU
Hroro no paszneny 21
PesepBHOE Bpems 6
OBIIEE KOJIMYECTBO YACOB I10 102
I[TPOTPAMME




9 KUIIACC

KosaunuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/ Kontpoubnsie | IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3znes 1. BemecTBo 1 XuMH4yecKkasi peakius
11 [ToBTOpeHue u yriay0neHue 3HaHUK o 6
BELIECTBE
12 OcCHOBHbBIE 32aKOHOMEPHOCTH MPOTEKAHUS 2 ! i
XUMUYECKUX pPEeaKIui
13 DneKTpoIUTUYECcKasi JUCCOLUALINS. 1 1 )
) XHWMHUECKHUE PEaKUU B PaCTBOPAX
Hroro no pazneny 25
Pasjen 2. HemeTa/uibl M UX cOeIMHEHUSI
21 O01as xapakTepruCcTUKa XUMUIECKIX 5 1
’ aneMeHToB VIIA-rpynmsl. ["anorensr
OO61as XxapakTeprucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 7
COEIMHEHHUS
OO61as xapakTepuUCTUKa XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 11 1
COEIMHEHHUS
OO6m1ast XxapaKTepruCTUKa XUMHIECKUX
2.4 anemeHToB [VA-rpynmel. Yraepon u 12 1 2

KpEMHUU, UX coequHeHus. bop




Hroro no pazneny 35
Pa3znen 3. MeTauibl U UX COeIMHEHUS
3.1 OO0111e cBOICTBA METAJIJIOB 10
3.2 Baxwuerime MeTamibl U UX COSIUHEHHUS 16 2
Hroro no pazneny 26
Pa3nea 4. Xumus u okpy:Kawomas cpeaa
41 BemecTBa 1 MaTtepuasl B )KU3HU YeJIOBEKA. I
’ OCHOBBI KOJIOTUYECKOM IPaMOTHOCTH
Uroro no pazaeny 1
Paznen 5. O0001menue 3HaHU I
51 [ToBTOpeHME 1 0000IIEHNE 3HAHUIA 9 5
' OCHOBHBIX Pa3/IeJIoB KypcoB 8—9 Ki1accoB
Uroro no pazaeny 9
PesepBHOE Bpems 6
OBLIEE KOJIMYECTBO YACOB 110 [TIPOIT'PAMME 102 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoiabHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nugposbie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmet xumuu. Pons xumuu B
’Kn3HM yenoBeka. [lonstue 00
HMCTOPHUH BO3HUKHOBEHHS M Pa3BUTHUS
XUMHH. XUMUS B CUCTEME HAyK

Tema u BemectBa. dusnueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB.

[ToHsITHE O TEOPETUYECKUX METO/IaX
[IO3HAHUS B €CTECTBEHHBIX HayKax.
HcTOYHNKN XUMHYECKON
uHpopmauuu. [Ipencrasienus o
HAy4yHOM I10O3HAHUU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHHE,
U3MepeHHe, IKCIIEPUMEHT,
MojenupoBanue. [lonstue o MeTogax
paboThI ¢ XMMUYECKUMU BEILECTBAMH.
O6opynoBaHue MKOJIbHON
XMMHYECKOH J1abopaTopuu

[IpakTuyeckas padora Ne 1 o Teme
"[IpaBusia paboOTHI B 1a0OPATOPHUH U
puEMBI 0OpaLLeHUs C TaOOPATOPHBIM
obopynoBanueM"




YucTele BEIECTBA U CMECHU

CriocoObl pa3aeneHus: cmecei

[IpakTuueckas pabora Ne 2 o teme
"Paznenenue cmeceit (Ha nmpumepe
OYHCTKHU NIOBapeHHOU con)"

ATOMBI U MOJIEKYJIbI. BemecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Xumuyeckue anemMeHThl. I [pocTeie n
CJIO’KHBIE BEIIECTBA

10

Xumuueckas popmya. BaneHTHOCTB
aTOMOB XMMHUYECKHX 2JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTABA BELIECTB

11

OrnpezenieHre BaJIGHTHOCTH aTOMOB
o popmynam OMHAPHBIX COSTMHEHUN

12

OTHOcuTeNnLHAsA aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIApHas
macca. BelunciieHus OTHOCUTEIILHOM
MOJ'IGKy.]'IHpHOﬁ MacCChl B€IICCTB,
MOHHpHOﬁ MacCChbl, MaCChI BCIIICCTB U
KOJIMYECCTBA BCIICCTBA

13

MaccoBas qoist XUMHYECKOTO
DJIEMEHTA B COEIUHEHUHN

14

Brrunciienuss MaccoBoil 40Ju
XUMHYECKOTO dJIEMEHTa 10 (hopMyJie
COCTUHEHHUS

15

Haxosxnenue npocreiimei popmyibt
BEILIECTBA 110 MACCOBBIM J0JISIM




9JICMCHTOB

16

KomnaectBo BemecTBa. Mois.
B3auMocBsI3b KOJINYECTBA, MACCHI U
YHclia CTPYKTYPHBIX €IMHULL
BEIIECTBA

17

MOHHpHafl mMacca CMECH BCIICCTB.
MonsHas J0JI1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHUH

18

Haxoxxnenue npocreiiiieid popmyIibt
BEIIECTBA 110 MOJIBHBIM JIOJISIM
HJIEMEHTOB

19

XUMHYECKHUE SIBJICHUSI. XUMUUECKasI
peakmus 1 e€ mpu3HaKu

20

3aK0oH COXpaHEHHUsI MacChl BEIIECTB.
XHAMHYECKUE YPABHEHUS

21

ATOMHO-MOJIEKYJISIpHAsl TEOPHUS.
Kusue u nesreapaocts M. B.
JlomoHOCOBa

22

TuIbl XUMAYECKUX pEeaKIHil

23

Pacuérnl mo XuMH4YeCKUM
YPaBHCHHAM KOJIMYCCTBA U MACChI
HUCXOJHBIX BCIICCTB UJIU ITPOAYKTOB
peakiuu

24

Beluucienus no ypaBHeHUAM
XUMUYECKOHN PEAKLUU: KOJIUYECTBA
BEILECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WX IIPOIYyKTOB PEaKLIUU




25

Beluucienus 1o ypaBHEHUSIM
XUMUYECKOHN PEAKIMU: KOJIUYECTBA
BEIIECTBA, MACCHI I10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE
peareHTOB WX IIPOyKTOB PEAKLIUH

26

O00011IeHIE U CUCTEMATHU3ALIHS
3HaHUU

27

KonTponbnas padora Ne 1 o reme
"BemecTBa u XuMu4ueckue peakuuu'

28

Bo3nyx — cMmech razos. [lonsaTue o
razax. 3akoH ABorazipo. MosnsipHblit
00BEM Ta30B

29

Brruncienus o0béMa, KOJIMYECTBA
BEILIECTBA ra3a 10 U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00bEMY

30

OTtHOCUTENbHAS IJIOTHOCTH T'a30B.
BrrunciieHus OTHOCUTEIHHOM
IJIOTHOCTH Ta30B. Onpeenenue
OTHOCUTEIBLHON MOJIEKYJIIPHON
MaccChl Ta3000pa3HOTO BEIIECTBA 110
H3BECTHOM OTHOCHUTEILHOMN
IUIOTHOCTH

31

Boruncnenust OoTHOCUTEIbHON
MOJIEKYJISIPHOM MaccChl rasa 1o
M3BECTHOM OTHOCUTEIBHOU
IUIOTHOCTHU

32

OOBEMHBIE OTHOIIEHUS Ta30B MPH
XMMUYECKHX peakiusix. Berancnenus




00BEMOB ra30B 110 YPAaBHEHUIO
XUMHYECKON peakiuu

33

Kucnopon — snemMeHT u mpoctoe
BemiecTBo. O30H — aJuIOTpONHas
MoubuKanus kuciaopoga. OKCUabI.
KpyroBopot kuciaopoaa B npupoe.
CriocoOblI 1osTyueHust KUCIOPOAa B
1a00paTOpPUU U IPOMBILIUIEHHOCTH

34

[IpakTrueckas padota Ne 3 o Teme
"[Tonyuenue u cobupanue
KHUCJIOpOJIa, U3YYEHHE €ro CBOMCTB"

35

TemnoBoit 3¢ ekt XuMHIecKoi
peaxIyu, TePMOXUMUYECKHE
ypaBHEHHUSI, IK30- U
SHIOTEPMHUYECKHUE PEAKIINU

36

Tommso. Mcnions3oBaHue yriist 1
METaHa B KaUeCTBE TOIJIMBA.
3arpsi3HEHUE BO3yXa.

37

Bbruncrenus no ypaBHeHUsIM
XMMUYECKOH peaKkIuu: KOJIUYecTBa
BEIlleCTBa, 00bEMaA, Macchl 10
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00bEMY, Macce peareHTOB WU
IIPOAYKTOB PEAKLUU

38

Kontponbnas padota Ne 2 mo teme
"Boznyx. Kucnopoa. Oxcunbr"

39

Bonmopon — anemeHT u npocroe
BenecTB0.CrnocoObl MoIy4eHUs




BOJZIOPOJIa B TAOOPATOPHH U
MPOMBIIIJICHHOCTH. Wcmons3oBanue
BOJIOPO/Ia B KQUECTBE TOTLJIMBA

40

[Ipaktuyeckas padora Ne 4 o Teme
"ITonmyyenue u cobupanue BoJOpoa,
M3Yy4Y€HHUe ero cBOMcTB"

41

TToustue o xkuciorax u coinax. Coctas
KHUCIIOT U COJIEU

42

Brrunciaenus o0béMa, KOITUYECTBA
BEIIIECTBA ra3a M0 U3BECTHOMY €T0
KOJIMYECTBY BEIlECTBA WU 00BEMY

43

Beruucienus 00pEMOB ra3oB o
YpaBHEHUIO XUMHUECKON peaKInu

44

Bbruncnenus no ypaBHeHUsIM
XMUMHUYECKON peakIu: KOJIUYecTBa
BEIIeCTBa, 00bEMaA, Macchl 10
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00bEMY, Macce peareHTOB WU
IIPOAYKTOB PEaKLUU

45

dusndueckue cBoiicTBa Boabl. Boga B
npupoje. AHaau3 U CUHTE3 —
METO/Ibl U3YUYEHHS COCTaBa BOJIbI

46

Xumunueckue cBorcTsa Boabl. CocTas
OCHOBaHUU

47

PactBopsl. PacTBOprMOCTH BelecTs B
Boje. Hacrwimennsle u
HEHACHIILIEHHEIE,
KOHILICHTPUPOBAHHBIE U




pa30aBIeHHbBIE PACTBOPEI

48

CriocoObI BEIpaKCHUS KOHIIEHTPAITUH
pPacTBOPOB: MaccoBast J0JIs
pPacTBOPEHHOTO BEIIECTBA, MOJIIPHAs
KOHIICHTPAIIUs

49

[IpakTuueckas pabora Ne 5 o Teme
"[IpuroroBneHne pacTBOPOB C
onpeneaeHHON MacCOBOU JI0JIEH
pacTBOPEHHOTO
BemiecTBa.lIpuroroBnenre pacTBOpoB
C OMpeAeTIEHHON MOJISIPHOM
KOHIIEHTpaluel pacTBOPEHHOTO
BelrecTna"

50

Briuucienus ¢ uCoiab30BaHUEM
OOHSTHUS «MAaccoBas JI0JIs BEIIECTBA B
pacTtBope»

51

Brrunciienus ¢ ucnoap30BaHUuEM
MOHATUS «MOJISIpPHAsE KOHLIEHTpaLUs
PacTBOPEHHOTI'O BEILIECTBA»

52

Pounb pacTBOpOB B pUPOAE U KUIHU
yenoBeka. Kpyropopot Bojbl B
npupojie. 3arps3HeHe MPUPOIHBIX
BoA. OxpaHa U OYMCTKA MPUPOTHBIX
BOJI.

53

Brrauciienus ¢ uCnoiabpb30BaHuEM
TIOHSATHUS «MaccoBasi JIOJIsl BEIIECTBA B
pacTBope»

54

Brruucienus ¢ UCoiab30BaHUEM




MOHATHUA «KMOJIIpHasA KOHICHTPpaluA
pacTBOPEHHOTO BEILIECTBA»

Brrunciaenus ¢ UCnoab30BaHHEM

55 rpauKOB PaCTBOPUMOCTH JIsI
pacuéToB pacTBOPUMOCTH BEIIECTB
56 O060011eHre U cucTeMaTH3aus
3HAHUU
Konrponsnas padora Ne 3 o Teme
57 "Bonopox. Bona. PacTBopsl.
OcHoBanus"
58 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [JOK
TPUBHAJIbHBIC HA3BAHUS https://m.edsoo.ru/00adb7e2
59 [TonyueHnue u XMUMHUYECKHE CBOMCTBA
OKCHJIOB
ITonsiTHE O THAPOKCHUAAX —
60 OCHOBAHUSX U KHCIIOPOJICOAEPKALLUX
KHCJIOTaxX
61 Ouznyeckne U XMMHUYECKHe CBOMCTBA
KHCTIOT
62 [Tonyuenue kucior
. bubnmnoreka [JOK
63 Knaccudukanust ocHoBaHMiA H
https://m.edsoo.ru/00adb7e2
64 [II&moun, ux cCBOMCTBA U CITOCOOBI
MOy YEHUS
65 HepactBopumbie ocHOBaHUS, UX
CBOMCTBA U CIIOCOOBI MOTYUYEHUS
66 [Mousrue 06 aMmpOTEPHBIX




TUAPOKCHUIAX: XMMUYECKUE CBOMCTBA
u nostyyenue. [lpumenenue
BA)KHEUIINX OCHOBAHWM

67

Conu: cocraB, knaccupuKanus,
TpUBHAIILHBIC HA3BaHUS

bubnuoreka [JOK
https://m.edsoo.ru/00adb7e2

68

dusnueckue 1 XUMHUYECKHIE CBOMCTBA
couneil. [Tomyuenune coeit

69

I'enernueckas cBsI3b MEKy KilacCaMmu
HEOPraHWYECKUX COCTMHEHUIN

70

IIpakTudeckas pabora Ne 6. Perenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACChl HEOPTraHUUYECKUX
COCIMHEHUID)

71

Bbruncnenus no ypaBHeHUsIM
XMUMHUYECKON peakIu: KOJIUYecTBa
BEIIeCTBa, 00bEMaA, Macchl 10
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00bEMY, Macce peareHTOB WU
IIPOAYKTOB PEaKLUU

72

Brruucnenust Mmaccel mpoaykTa
peaxkiuu o U3BECTHOM Macce 0JTHOTO
U3 UCXOJHBIX BEILIECTB, B3ATOTO B
BU/JIE pacTBOPA, COJEPKAIIETO
orpeieNIEHHYI0 MaCCOBYIO JIOJIIO
pPacTBOPEHHOTO BELIECTBA

73

KonTponbhas padora Ne 4 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHn"




74

[TepBbie MOMBITKY KIacCHPUKAITTT
XUMHUYECKHUX deMeHTOB. [lonstue o
rpynmnax CXOJHbIX 3JIEMEHTOB

75

DeMEeHTHI, KOTOPbIE 00pa3yIoT
amoTepHbIe OKCUABI U TUAPOKCUIBI

76

[lepuoanueckuii 3akoH. OTKpbITHE
[Tepnonnueckoro 3akoHa.
Kopotkonepuongnas u
JUTMHHONepUoiHask (OPMBI
[Tepronuueckoit CUCTEMBI
XUMHUYECKHX djiemeHToB JI.M.
MenaeneeBa. [lepuoibl 1 TpyIbl

bubmunoreka [JOK
https://m.edsoo.ru/00adb59e

71

OCHOBHBIE CBEICHUS O CTPOSHUH
aToMoB. CocTaB aTOMHBIX SJIEP.
M3oTons! kak Pa3HOBHIHOCTH aTOMOB
XMMHUYECKOTO 3JIEMEHTA

78

DNEeKTPOHBL. DJIEKTPOHHAS OpOUTAITB.
OHepreTuieckue ypoBHU U
MOJypOBHU aToMa; s-, p-, d-opouranu

79

DNeKTpOHHBIE KOH(PUTYpaLuu U
AJIEKTPOHHO-Tpauueckue GopmyIisl
aTOMOB

80

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB MEPBbIX 20 XUMUYECKUX
anemMeHToB [leproaudyeckoit CUCTEMBI
.. MenneneeBa

81

3aKOHOMEPHOCTH U3MEHEHMSI pajnyca
aTOMOB XHMHUYECKUX 3JIEMEHTOB,

bubmunoreka [JOK
https://m.edsoo.ru/00adb6b6




METAJUIMYECKUX U HEMETAIUIMYECKUX
CBOJNCTB I10 TPyIIIaM U IIEpHOJaM

82

3menenue cBOMCTB coe TMHEHNN
XUMHUYECKUX JJIEMEHTOB B IEpHUOAaX
U Tpymmax

83

XapakTepucTuKa XUMHYECKOTrO
9JIEMEHTA MO €T0 MOJIOKCHUIO B
[Tepnonnueckoii cucreme /.M.
Menneneesa. 3HaueHue
[Tepuoauueckoro 3akoHa u
[Tepronnueckoit CUCTEMBI
XAMUYECKHUX DJIEMEHTOB IS
Pa3BUTHS HAYKW U TIPAKTUKH

84

DNEeKTPOOTPUIIATEIHLHOCTD
XUMHUYCCKUX DJICMCHTOB.
KoBanenrnas IoJrsipHasd CBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

85

KoBaneHtHas HemonspHasi CBS3b.
DNEKTPOHHBIC U CTPYKTYpPHBIC
(hopMyIIbI BEIIECTB

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

86

HNonuag cBsa3p

but6mmoreka [JOK
https://m.edsoo.ru/00adbac6

87

Kpucrannuueckue u amopdHbie
BeIIECTBA. THUIBI KPUCTAIITMUYECKUX
PEIETOK U X XapaKTePUCTUKU

bubnuoreka [JOK
https://m.edsoo.ru/00adbac6

88

[IpuunHbl MHOrOOOpa3us BELIECTB,
3aBHCHMOCTh CBOWCTB BELIECTB OT
COCTaBa U CTPOEHUS

89

CreneHp OKUCIIEHU




90

OKUCIUTEIHHO-BOCCTAHOBUTEILHEIE
peakiuu

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

91

XuMU4JecKue 3IEMEHTRI —
OKHCJIHNTCIIN U BOCCTAaHOBHUTCIIN

92

CocraBreHnne ypaBHEHUI
OKHCIIUTEIFHO-BOCCTAHOBHUTEIbHBIX
peaKuuii, METO1 JIEKTPOHHOTO
OanaHca

but6mmoreka [{OK
https://m.edsoo.ru/00adcade

93

Brpluucienus 1o ypaBHeHUIM
XUMUYECKON peaKIuu: KOJTHYSCTBA
BEIIECTBA, 00bEMA, MACChI 10
M3BECTHOMY KOJIMYECTBY BEIICCTBA,
00BEMY, Macce peareHToB WIIN
IIPOAYKTOB PEAKLUU

94

Beruucnenus npocrenmen
MOJICKYJISIPHOM (hopMyJIBI BeliecTBa
10 U3BECTHBIM MAaCCOBBIM JIOJISIM
3JIEMEHTOB

95

O0001IeHE ¥ cCUCTEMAaTH3aIINI
3HAaHUH

96

Konrponsnas padora Ne 5 mo Teme
"Ctpoenue aroma. XuMu4ecKkas
CBsI3b"

97

PesepsHblii ypok. IloBTOopeHue u
0000111eHUE U3YUECHHBIX TEM.

98

PesepBHbiii ypok. [loBTopenue u
000011IeHIE H3YYCHHBIX TEM.

99

PesepsHnblii ypok. IloBTOoOpeHue u




0000111eHUE U3YUEHHBIX TEM.

100 PesepBHbiii ypok. [loBTopeHue u
000011IeHIE H3YYCHHBIX TEM.

101 PezepsHbiii ypok. [loBTOpenue u
0000111eHIE NU3YUEHHBIX TEM.

102 PesepsHblii ypok. IloBTopenue u

0000111eHIE N3YYEHHBIX TEM.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJIEKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl

CtpoeHune aTOMOB.
[TocnenoBarenbHOCTD 3aMOIHEHUS
ANEKTPOHHBIX OpOUTANe aTOMOB
MaJsbIX U OOJBIINX EPUOIOB

CrereHb OKUCICHUSA U BaJICHTHOCTD

Bunwl xumudeckou cBsI3HU

OOMeHHBIH U IOHOPHO-
AKIENTOPHBIN MEXaHU3M
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
MexMOoJIeKyISIpHbIC
B3aNMOJICHCTBUS

THUIBl KPUCTATIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHUS
KPUCTALUIMYECKUX PEMIETOK.
3aBHCHUMOCTE CBOMCTB BEILIECTBA OT
THTA KPUCTAIUIMYECKON PEIETKH U
BHJIa XUMUYECKOH CBA3U

Krnaccudukanus XuMHIeCKUX
peaKuuii Mo pa3IMYHbIM MPU3HAKAM

but6mmoreka [{JOK
https://m.edsoo.ru/00adbcb0

DHepreTuka XUMUYECKUX PEaKIUi.
TemnnoBoii 3¢ ekt XumuuecKoi
peakimu. 3akoH ['ecca u ero




cleAcTBUsA. Brrancnenus no
TEPMOXUMHUYECKOMY YPABHEHUIO
peakmuu: TerioBoro 3¢gdexra
XUMHUYECKOHN PEAKLUU 110
KOJINYECTBY BEUIECTBA, MACCE HIIH
00BEMY TIPOpEarupoBaBILETO WIN
00pa3oBaBIIETOCs BEIIECTBA

[ToHsTHE O CKOPOCTH XUMUYECKOU
peakuuu. 3aKOH JEHCTBYIOLIUX
Macc. DHeprusi akTUBaIUU.
[TonsTue o karanusze. DEpMEHTHI.
WNurnburopsl. @akTopbl, BAUSIONINE
Ha CKOPOCTh XMMUYECKON pEaKLIU

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

OKHCIIUTEIIEHO-BOCCTAHOBUTEILHEIC
pCaKknuu

bubnuoreka [JOK
https://m.edsoo.ru/00adcade

10

Baxurle okucauTenn u
BoccTaHoBUTENM. [Iepmanranar
KaJms

but6mmoreka [JOK
https://m.edsoo.ru/00adcade

11

CBoiicTBa NPOCTHIX BEILIECTB —
MECTAJIJIOB M HEMETAJIOB, KUCIIOT U
coJiell — B CBETE MPEICTaBICHUNA 00
OKMCJIUTEIIbHO-BOCCTAHOBUTECIIBHBIX
peaKIusx

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

12

[TpakTrueckas padora Ne 1.
Pemenne skcriepuMeHTaNbHBIX
3a1a4 o TeMe « OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINY

13

TloHsaTue 0 XUMHYECKOM
paBHOBecHH. DAaKTOPHI, BIUSIONTNE

but6mmoreka [IOK
https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XUMUYECKOU peakliuu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

Kontponbnas padorta Ne 1 o reme

14 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUI»
PactBopenue kak pusuko-
XUMHYECKUN MporLecc.
15 ONEKTPOJIUTHI U HEIJICKTPOIUTHI bubmorexa TIOK
P p ) https://m.edsoo.ru/00adcd68
IlonsTHE O XUMHYECKOM
paBHOBecuw, npuHiui Jle [latense
Teopus 31EKTPOIUTUYECKON
16 nucconuanuu. Mloauoe bubnuoreka [IOK
IIpOU3BEICHNE BOJBL. BoopoaHbIii https://m.edsoo.ru/00adcd68
MOKa3aTellb
17 DNEKTPONUTHYECKAs] JUCCOLIMALIMS bu6mmoreka [{JOK
KHCJIOT, OCHOBAHUM U coJieit https://m.edsoo.ru/00adcd68
but6mmoreka [JOK
18 Peakmmu nonHoro ooMeHna
1 https://m.edsoo.ru/00add448
CBOMCTBa KHCIOT, OCHOBAHUH B
19 COJIEH B CBETE MPECTABICHUN 00 bubnnorexa LIOK
e https://m.eds0o.ru/00add5d8
AIEKTPOJUTUYECKON AUCCOLIMAIIIT
20 KayecTBeHHBIE peaklii HA HOHBI
[TpakTuyeckas padora Ne 2.
Pemenne skciepuMeEHTAIBHBIX
21 3aj1a4 1o Teme

«INEKTPOTUTUYECKAS
JTICCOITAITUSD)




22

I'mpponus coneii. MoHHbIE
YpPaBHEHUS TUAPOJIA3A COJIEN

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

23

[TpakTrueckas padota Ne 3.
Pemmenne skcriepuMeHTaNbHBIX
3aja4 1o reme «l uaponus conei»

24

Brprunciienust Maccol MpoayKTa
pEaKuuHu 1Mo U3BECTHOM Macce
OJHOT'O U3 UCXOJHBIX BCIIECTB,
B35TOTO B BUJIE PaCTBOPA,
COJIEPIKAIIETO ONMPEAECTEHHYIO
KOHIIEHTPALHIO pACTBOPEHHOTO
BEILIECTBA

25

Konrponsnas padora Ne 2 o Teme

"DNEKTPOTUTHUECKAS TUCCOIHAITHS.

XUMUYeCKHe peakliuu B pacTBopax”

26

OOm1ast xapaKTepUCTHKA
HEMETaJJIOB

27

OO6m1as XxapaKTepuCTHKA rajJoTreHOB.
XUMUYEeCKHE CBOMCTBA raJIOTEHOB.
XUMHYECKUE CBOMCTBA XJI0pa.
Baxueiie coequHeHUs XJIopa U
UX HaXOXJAEHUE B IPUPOJE.
[TonsTHE O KHUCIOPOACOAEPKALLUX
KHUCJIOTaX XJIOpa U UX COJISX.

but6mmoreka [JOK
https://m.edsoo.ru/00addfe2

28

XnopoBoaopoa. ComnsiHast KUCIIOTa

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

29

ITpakTuyeckas padora Ne 4 o Teme
"[losryueHne COJITHOM KUCIIOTBI,




n3y4eHue e€ cBoucTB"

Brranciaenus no YPaBHCHUAM

bubnuoreka [IOK

30 XHUMHYECKHUX PEaKIMi, eCIIU OJIHH
peaxh A https://m.edsoo.ru/00ade488
WX PEareHTOoB J1aH B U30BITKE
OO6mr1ast xapaKTepUCTHUKA DJIEMEHTOB bubnmorexa [JOK
31 VIA-rpynmel. CTpoeHue U CBOHWCTBA https://m.edsoo.ru/00ade104
IIPOCTOr0 BEIIECTBA CEPHI. bubmuoreka LIOK
AnnotpornHbie MOAU(DUKAIIIHI CePhI https://m.edsoo.ru/00ade64a
CepoBoa0pOI, CTPOEHHE,
32 (bl/II;)I/IIIeCKII:e u xnllzfmqecxne Bubmmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOICTBA
1 Oxkcunpl cepbl. CepHucTas KUCIOTa bubnmnoreka [JOK
U €€ COJu. https://m.edsoo.ru/00adea28
34 CepHas KUCJIOTa U €€ COJIU Bubmmorexa [IOK
p https://m.edsoo.ru/00adea28
[IpoMbIIIeHHOE TOTYyYeHUE CEpHOM
kucnoTel. Haxoxxaenue cepsl u e€
35 COCIMHEHUU B IIPUPOJIE. bubnuorexa [JOK
XUMHYECKOE 3arpsi3HEHHNE https://m.edsoo.ru/00adec8a
OKPY’Karolllen cpebl
COEIMHEHUSIMU CEPbI
Boruncnenus maccbl mpoayKkra
36 pEeaKIUU MO U3BECTHON MacCOBOM bu6mmoreka [JOK
(06bémHOIN) ore (%) ero BbIXoAa https://m.edsoo.ru/00adec8a
OT TEOPETHUYECKH BO3ZMOKHOTO
Boruncnenus maccoBoii (00bEMHOIN)
37 nomu (%) BBIXOZA IIPOAYKTa

pEeaKIru 1Mo U3BECTHOM Macce




(00BEMY) HCXOTHOTO BEIIECTBA U
MPOAYKTa PEaKIiu

O61ua;1 XapaKTCPHUCTUKA 3JICMCHTOB

but6mmoreka [IOK

38
VA - rpynsl https://m.edsoo.ru/00adeca6
A30T, pacnpocTpaHeHUE B IPUPOJIE,
39 (bnmqicxnre) u XII)/IMI/I‘ICCKI/Ie - bubmorexa TIOK
N https://m.edsoo.ru/00adecab
CBOMCTBA
40 AMMHaK, ero Gu3nUecKue u bubmuoreka LIOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf004
41 Conmn ammoHMs
[IpakTuueckas pabora Ne 5 o Teme
42 "[lonyyeHne ammuaka, u3yuyeHue
€ro CBOMCTB"
43 Oxcupst azota (I, 11, 111, IV, V)
44 A3zoTtucTas kucnora. A30THas bubnuoreka [JOK
KHUCII0Ta https://m.edsoo.ru/00adf306
45 [IpombllIEeHHOE MTOTy4YEHNE
A30THOM KHCIIOTHI
Hutpatel 1 HUTpUTBEL. XUMHUUECKOE
46 3arpsAA3HEHUE OKPYXKAIOLIEH CPEbl
COEIMHEHUSIMU a30Ta
docdop, amTOTpOITHEIE
47 Moauduxanuu pochopa. Oxcust bu6mmoreka [JOK
dbocdopa (111, V) u dochopuas https://m.edsoo.ru/00adf68a
KHCJIOTa
[TonsiTHE 0 MUHEpATBHBIX
p bubmuoreka [JOK
48 yI00peHUsX. 3arps3HeHHe

MPUPOJTHBIX BOJOEMOB

https://m.edsoo.ru/00adfc20




COeIMHEHMSAMU a30Ta U docdopa

49

VYriepona, ero aJuioTPOITHbIC
MoAuUKAIIIK U CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/00adfd9c

50

Oxcunpl yraepona, ux pusnyeckue
Y XMMHYECKHE CBOMCTBA.
DKOJIO0ru4ecKue npooiemsl,
CBSI3aHHBIE C OKCUJIOM YyTJepo/ia
av)

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

51

[IpakTuueckue padotsl Ne 6 o Teme
"[Monyuenue oxcuna yraepoaa (IV)
Y U3Y4YEHHUE €ro CBOMCTB"

52

YroapHas KUCIIOTa U €€ COJIU

bubnuoreka [JOK
https://m.edsoo.ru/00ae006¢

53

[TepBoHaUabHBIE TOHATHUS 00
OpraHUYEeCKUX BEIIECTBAX KaK O
COCIMHEHMSX yIIIepoaa

but6mmoreka [IOK
https://m.edsoo.ru/00ac054¢e

54

[IpuponHbIE HCTOUHUKH
YTJIEBOAOPOIOB U UX POJIb B OBITY U
IIPOMBIIITIEHHOCTH

55

[TonsiTHe 0 OMOJIOTUYECKU BaXKHBIX
OpPraHMYECKUX BEIEeCTBAX —
XKHUpax, OenKax u yrieBojax

56

Kpemuuii, ero ¢puzndeckue u
XUMUYECKHE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00ac080a

57

Oxcun kpemuus (IV), kpemHueBas
KHCJIOTa, CWIIMKaThl. bop. bopHas
KHCIIOTa

but6mmoreka [JOK
https://m.edso00.ru/00ac080a

58

ITpakTuyeckas pabora Ne7.




Pemrenne skciepUMEHTAIBHBIX
3a11a4 1o TeMe «BaxHeime
HEMETAJIBI M UX COCTUHCHUS

59

Boruncnenus maccol (00b€Ma; H.Y.)
MPOIYKTa PEAKIMH MO JaHHOM
Macce (00bEMY) UCXOTHOTO
BEIIIECTBA, COJIEPIKAILEr0
OIpeIeIEHHYI0 MAaCCOBYIO JIOJIO
npumecen

60

Kontponbnas padora Ne 3 mo teme
«Baxuennme HeMETaJUIBI U UX
COEIHEHUS.

61

OOm1ast xapaKTepUCTHKA
XUMHUYECKHX JIEMEHTOB —
METaJIJIOB HA OCHOBAaHHH MX
nosnoxenus B [ICXD JI.U.
Meneneena

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

62

Mertannsl A- u b-rpynn

63

Merannudyeckas CBI3b U
MeTaJUTHYecKasi KpUCTauThIecKas
peméTka. 3aBUCUMOCTD (PU3UYECKUX
CBOMCTB METAJJIOB OT CTPOCHUS
KPUCTAJIOB

64

OO0ume XMMHYECKUE CBOMCTBA
METAJIOB

65

OOu1re crnocoObl MOTYYEHHUs
MeTaJIoB, MeTauryprusi. CrutaBel

66

9HCKTpOHI/I3 paciiaBoB U




pacTBOPOB CoJiel Kak OJTUH U3
CHIOCO0O0B TOJTyYEHHUST METAIIJIOB

Brrancinenus no YPaBHCHUAM

67 AJICKTPOJIN3a PACIlJIaBOB U
pPacTBOPOB BEIICCTB
68 [TonsiTHe 0 KOPPO3UU METAIIIOB
Brrunciienust coctaBa cmecei ¢
69 WCII0JIb30BAHUEM PELICHUSI CUCTEM
ypaBHEHUI
70 Paznuunblie TUIIBI BBIYUCIECHUN 110
YPaBHEHUSAM XUMHUYCCKUX PEAKITUN
Mertannst A-rpyni. Hlenounsie
71 MmeTauibl. HaxoskaeHue B mpupoae bubnmorexa LIOK
L PHPOJE. https://m.eds00.ru/00ae14b2
CBoiicTBa MIEIIOYHBIX METAJIIIOB
7 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubnmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
73 [lemouHO3eMebHBIE METAILITBI bubmorexa TIOK
https://m.edsoo.ru/00ael5e8
74 Baxxuelimme coeTMHCHUS KaIbIIHs, bubnuoreka [JOK
CBOMCTBA, IPUMEHECHNE https://m.edsoo.ru/00ael5e8
75 JKEcTKOCTh BOMBI U CITOCOOBI €& but6mmoreka [IOK
YCTpaHEHHS https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 8 o Teme
76 "KEcTKOCTL BOABI M METOJEI €6

ycTpaHeHUs"




77

Anromuauii. AMpoTepHbIe
CBOWCTBA OKCH/Ia ¥ THAPOKCHIA
QTIOMUHUS

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

78

OO11ast XxapaKTepUCTHKA METAIIOB
b-rpynn (mo6o4HbIX MOATPYII).
Menpb u cepeGpo

79

[lepBoHayanbHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEMHEHUSX.
[IpencraBienust 06 aMMHaYHBIX
KOMIUIEKcax cepedpa u Meau

80

[uuk. AM¢poTepHbIe CBOMCTBA
OKCHJIa U TUIPOKCH]IA ITMHKA

81

XKenezo. Oxcuapl, THAPOKCUIBI U
comu skene3a (1) u xenesa (I11)

bubnuoreka [IOK
https://m.edso00.ru/00ae1d86
but6mmoreka [IOK
https://m.edsoo.ru/00ae35¢6

82

UyryH u cTajgb — CIUIaBbI JKejes3a

83

IIpakTuueckas padora Ne 9.
Pemenne skciepuMEHTAIBHBIX
3a1a4 1o teMe «Bakneimne
METaJLJIbl U UX COEIUHEHUS»

84

Brauciennsa cocraBa cMeceil ¢
HCIIOJIb30BAHUEM PEIIEHUS CUCTEM
YpaBHEHUH

85

PaznuyHpie TUIIBI BEIUUCICHUH 110
YpaBHEHUSAM XUMHUUYECKUX PEaKIIUMA

86

Konrponsnas padora Ne 4 o Teme
«Baxxueunnme MeTalIbl U UX




COCOAUHCHU

87

Kondepennms. bezonacnoe
HCII0JIb30BaHUE BEILIECTB U
XUMHUYECKUX PEaAKIUii B OBITY.
Xumus v 300poBbe. HoBbie
Marepuaibl U TEXHOJOTHUH.
[IpuHIUIIBI «3E€TEHON XUMUMY.
XUMHUYECKOE 3arpsA3HEHNE
OKpy»Karolen cpeasl. [lonstue o
MPEIEIBbHO JOIYCTUMOM
koHuentpauuu Bemects (I1K).
DKosornyeckue npooIeMsl,
CBSI3aHHBIE C COCTMHEHUSIMU
yIIJIEpOJa, a30Ta, CEPhI, TAKEIBIX
MeTaJUTOB.POJIb XMMHM B pELIEHUN
9KOJIOTMYECKUX MPOOIIeM

88

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB B CBETE
TEOPUU CTPOEHUS aTOMA.
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHYECCKHUX IJIICMCHTOB U
HX COEMHEHHI B IEpUOaax 1
rpyIrax.

&9

CrtpoeHue BelecTBa B TBEPIOM,
YKUKOM U Ta3000pa3HOM
COCTOSIHMU. BUIBI XUMHYECKON
CBSI3H

90

KHaCCI/I(I)I/IKaI_[I/IH XUMHNYCCKHX




peaKuuii o pa3IMYHbIM PU3HAKAM.
[Iporno3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHX
MPEBPALLIEHUI B PA3JIMYHBIX
YCJIOBHSIX Ha OCHOBE
MPECTABICHUN XUMAYECKON
KUHETHUKU U TEPMOJUHAMUKH.

91

XHWMHYECKUE PEAKIIUU B PACTBOpAX.
I'mpponus conen

bubnuoreka [JOK
https://m.edsoo.ru/00add9d4

92

CBOMCTBA KHCIIOT, OCHOBAHUH U
COJICH B CBETE MPEJICTABICHUN 00
AIEKTPOIUTUYECKON JUCCOIHAIIIHI

93

CBOICTBA KHCJIOT, OCHOBAHUN U
COJICH B CBETE MPEJICTABICHHUI 00
ANEKTPOIUTHICCKON JTUCCOITUAITUT

94

[TpakTuyeckas padora Ne 10.
Pemenne sxcriepuMeHTaIbHBIX
3aJ1a4 110 TeMe «XUMHUYECKHE
peakuun»

95

OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIC
pCaKIuu. .

96

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peaKiuu. DIEKTPOIIH3.

97

PesepsHblii ypok. [loBTopenue u
0000111eHUE U3YUEHHBIX TEM.

98

PesepsHbelii ypok. [loBTOpeHue u
0000111eHIE U3yYCHHBIX TEM.

99

PesepsHblii ypok. IloBTOpenue u




0000111eHUE U3YUEHHBIX TEM.

100 PesepBHbiit ypok. [ToBTopeHue u
000011IeHIEe U3yYCHHBIX TEM.

PesepsHblii ypok. IloBTOopenue u

101
0000111eHIE U3YUEHHBIX TEM.

PesepsHblii ypok. IloBTopenue u

102
0000111eHUE U3YUEHHBIX TEM.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

10







