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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKON
MIOMOILY YYUTEIIO B CO3/IaHUU pabOoYell MpOorpaMMbl [0 Y4EOHOMY IIPEAMETY.

[Iporpamma 1Mo XxuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyuyeHusi, BOCIUTAaHUS M PaA3BUTHUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmeram M TeMaM, pacopeleleHue 1O  KiaccaM, PEKOMEHAYEMYIO
NOCJIEIOBATEIbHOCTh ~M3YYEHUST XHMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro IpolLecca, BO3PACTHBIX
ocobeHHOoCTe oOyuaromuxcs. B mporpamme 1o XUMHM — yYUTBIBAOTCS
BO3MOYKHOCTH Y4€0OHOTO MpeAMeTa B pealu3alud TPeOOBaHUW K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMHpOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIBHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEp KaHUsI.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOIUMYIO JJisl BIPAaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHusI.

3HaHWE XHMHH CIY>KUT OCHOBOM [Uisi (OPMHPOBAHMUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT GopMHUpyEMbIEe XUMHUEHN MPEACTABICHUS O MPEBPAILICHUIX YHEPTUU U
BEUIECTB B MPHUPOJIE, O MyTSAX pEUIeHHS TI00AJbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOW, DJHEPIETUUYECKOM, IPOJOBOJIBCTBEHHON
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peaqu3aliid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMUpOBaHUA  KYJAbTYpPHl  JHYHOCTH  OOydYaroIIMXCs, HMX oOmed o
GyHKIIMOHATBFHOW TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEIHEBHOM JKMU3HU, TaK U B MPOPECCUOHATBHON JAESITETbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPE/ICIICHHOTO 3Tara Pa3BUTHUS XUMUH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakmuu. O0Ge AT CUCTEMBI OPTAaHW30BAHBI IO TMPHUHIIUAITY TOCICIOBATEIHHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHS O CTPOCHHH aTOMa U XMMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX TIPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeamMeTa W oOecledYeHHe YCIEeIHOTo
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKAs HAMPABICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOydaromuxcss M TOCIEAyIollee CaMOOIpeAeieHue B BbIOOpE HaIpaBIICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH TP HW3YYEHWH YYEOHOrOo TpeaMeTa, HEOOXOIUMBIE IS
POJOJKEHNS 00pa30BaHUs U JAJIbHEUIIEH TPYAOBOU A€ATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
muddepenupoBanHoro (yriay0ia€HHOro, MpOo(UIBLHOTO) HW3YYEHHS OTJIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, O0JIACTU MPAKTUUYECKON NEATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHYECKUX MOJIOKEHUMN, JOCTYIHBIX 00001IEHNI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METO/JAaM TO3HaHUS IPU M3YYEHUM BEUIECTB W XUMHUYECKUX PpPEaAKLUH,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

N3yyeHne XMMUM HapaBJICHO HA JOCTHKEHHUE CIEAYIOIINX 1EJICH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHHE  CUCTEMBl  XMMHUYECKMX  3HAHUM KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENIbCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHUf,
(opMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPYXAaIOLIEro MHpA, MCHOJIb3Ys 3HAHUS W ONbBIT, NOJYYEHHBIE NMPU H3YYEHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTH JaJIbHEUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénHoe u3ydueHue ydyeOHoro npeaMera « XuMush» oTBoautcs mo 136
yacoB B 8 1 9 kiaccax (4 yaca B Hefient0), Bcero 272 vaca 3a JiBa roja oOy4eHusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHayaibHBIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiectBa. dusnmyeckne HW XUMHUYECKHME CBOWMCTBA BEIIECTB. ArperaTHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAyYHOM ITO3HAHUM HA TEOPETHUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jnabopatopuu. IIpaBuna Oe3omacHoro oOpailieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. [IoHATHE O TOMOTE€HHBIX
U TeTepOoreHHbIX cMecsax. CnocoObl pazaenenus cMmeceil. OuncTKa BEUIeCTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumnyeckasi ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA cOcTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast JoJI1 XUMUYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BeuecTBa. Pacyersl mo Qopmynam
XUMHYECKUX CcoequHeHnd. MoisipHas macca cmecu BemecTB. MompHas 1ois
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus IpoOTEKaHHUsI XUMHYECKUX PEaKUUid. 3aKOH COXPAHEHHsI MacChl BEILECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHUE BEIIECTB M  SBJICHHA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaisioB. HaOmonenne Qusnueckux (IJIaBI€HHE BOCKA, TasHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
koiauuecTBOM 1 wmonbs. HaOmroneHue W onucaHue TPU3HAKOB IMPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENHHOM IIIOTHOCTU. OOBEMHBIC OTHOIICHUS Ta30B MpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTydeHus: KUCI0po/ia B 1ab0paTOpru U MPOMBITILIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoga B mnpupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBo#t 3h(dEKT XUMHUUYECKOW DPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonmopon — anemeHT M mpoctroe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTophl, BIUAIONIFNE HAa PACTBOPUMOCTh TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/iHas HOMEHKIATypa OKCUAOB. TpHBHaNbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCHUIAX — OCHOBAHUAX M KHCIOPOACOIEPKAIIUX KHACIOTAaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn metraiuioB H.H. bekeroBa. Ilomydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOcoObI mojyudeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEIOYAMH )
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnyeckas CBSI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHH.

DKCNEPpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJICHUE B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM U  YCIOBHIA
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBUE BOJIbI C META/NIAMU (HATPUEM U KAJIBIIUEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE »HKCIEPUMEHTAIbHBIX 3ada4 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [lonsatue o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHtoB [, WM. Menneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atomHbIX siaep. M3oTombl. PaainoOakTUBHOCTD.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTallb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAllMU U AJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpA TeproJia ¥ TPYIIBI 3JieMeHTa. CTPOCHHE AIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonokennto B [lepuonnueckoii cucreme /1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOM CBS3U: KOBAJEHTHAs INOJSIPHAs CBSA3b, KOBAJEHTHAsA
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPElIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHASA U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OrnpenesieHHe CTENEHeW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHM TPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUHN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHNE, MOJIETb.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHUE Ta30B, KUIKOCTEH W TBEPIBIX (KPUCTAIUTMYECKHUX) TEJ, dJICKTPUICCKHIA
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorus: TexHocepa, TPOU3BOJICTBO, XUMUICCKHE TEXHOJIOTUH, CHIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHUMHUYECKHX DSJIEMEHTOB B CBETE NPEACTABICHUNU O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U TUJPOKCUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBs3b, CUJIbI BaH-mep-
Baannca). Tunel KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJuTMYecKas,
MOJIEKYJISIpHAst — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUSI ~ XUMHUYECKUX  PEaKIHil.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, Mo arperaTHOMY COCTOSTHUIO pearupyronx BeIIeCcTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3PeKT XUMUUECKOW peakIuu. IK30- U IHIOTECPMHUUYECCKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TepMOXUMHYECKUM YPaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapakTtepuctuka). CocTaBieHUE YPaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [loHaTre 0 ruaparax U KpUCTALIOTUAPATAX. DJIEKTPOIUTHI
U HEIEKTpOoiuThl. KaTHOHBI, aHWOHBL. MeXaHu3M JUCCOLMALUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokaszarenb. HMHAMKATOpPBI. DIJIEKTPOIUTHYECKAS AUCCOLHAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJIEHl B CBETE MPEICTABICHUN OO0 3JIEKTPOIUTHYECKOU
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. oHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

VCCIIEOBAHUE DSJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUUALNU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpamka u (perondranenHa) ais
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIMIECTB C IMOMOIIBI0 KAaYECTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mrast xapakTepuctuka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe CTENeHU okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMojeiicTBHE C  MeTaJUlaMH, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JlelicTBHEe XJjopa W XJIOPOBOJOpPOAAa Ha OpraHW3M YEJIOBEKa.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cephl. AJIIOTPOINHBICE MOJU(PUKAIIMU KUCIOpOoaa U cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aMMOJICUCTBUE C HEMETayIlaMH, MeETaJIlaMU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpOA, CTpoeHue, G(UHYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOWCTBA). OKCHUIBI
Cephbl KaK MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhut-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCNMHEHNH B IpupoAc. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpeabl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE JOXIM, 3arpsA3HEHHUE BO3/yXa), CIOCOOBI €ro
peAoTBPAIlCHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3oT, pacnpocTpaHeHue B MHpupoje, Ppu3ndecKkue m XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opaTopuM U MOPOMBINUIEHHOCTH. WMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Oxkcuabl azora (I, I, I, 1V, V).
A3otucTtas Kuciaota. A30THasi KUCIIOTA, €€ MoJdy4yeHue, (U3nYecKue U XUMUYECKUE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITIUIEHHOCTH. HuTpatsl 1 HUTpuTHL. KauecTBEeHHbIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIE MOXAHW, 3arpsa3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponubie momudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdhop), puznueckue U XMMHUYECKHE CBOMCTBa (B3aMMOJCHCTBHE ¢ METaJlJIaMH,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha docdar-uonsl. [IpeacraBienus
o ranoreanax dochopa (11, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIC CTEIICHU OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3aMMOJIeHiCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucnoramu). [lorsitue 06 ancopOuuu. KpyroBopot yriaepona B mpupoJie.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOKMCTBA, TMOJydYeHHE W mpuMeHeHue. KapOoHarsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJOTMYECKU Ba)KHBIX OPraHMYECKUX BEIIECTBaX — >KUpax, Oelkax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJlaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJIoreHaMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOMICTBA, MOJIYYEHUE M NPUMEHEHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3aMy MPUPOTHBIX XJIOPUIOB (TATIOTEHUIOB);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHUE MPU3HAKOB UX MPOTEKAHUS,

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbpuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHWUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMJIEHHE C MOJENIAMU KPUCTAJUIMYECKUX PELIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAuye€CTBEHHBIX PpEAKIUN Ha KapOOHAaT- M CHUJIUKAT-WUOHBI WU
U3Yy4YEHHUE NMPU3HAKOB UX IPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pelIeHne 3KCIepUMEHTANBHBIX 3a]1a4 M0 TeMe «BakHelie HeMeTauibl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aroMoB. Metaiuiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTajuimueckasi penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (PU3UYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
croco0oB TMoJyiyuyeHus: MeTauioB. IloHATHE O KOPpPO3UMM METAJUIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuabl U TUIPOKCUIBI HATPUS U Kayusl. [I[puMeHeHre MeI0YHbIX METAJIJIOB U UX
coequHeHur. buonornueckas poyib HaTpUs U KAJIUSL.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJIEHUE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxHelue coelMHEHUs KalblMs U MarHus (OKCHJ, THAPOKCHI,
COJIM), CBOWCTBA, mpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kaibLus B IpUpoIE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHYECKHE CBOMCTBa amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJIEHUE «IIpOBaiay AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THJIPOKCHJIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BELIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTHKa GU3NUECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKHUE CBOMCTBA JKelle3a, IPUMEHEHHE. bruonornyeckas poJib
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOru4ecKue MpooJIeMbl, CBSI3aHHBIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PAacTBOpAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB IIOIYYEHHS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), menu (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 33Jad M0 TeMe «BaxHeumme MeTamibl U ux
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuaibl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloleh cpebl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuit 3akoH U [lepuoanueckasi cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BelleCTBa B TBEPJIOM, JKHJIKOM U Ta3000pa3HOM COCTOSIHUU. BubI
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3MYHBIX YCJIOBUAX HA OCHOBE MPEACTABICHUNM XUMHYECKOM KUHETHKUA H
TEPMOJUHAMUKH.

XUMUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIMA W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

du3nka: BEMIECTBO, TENO, (U3MUCCKUE BEIMYMHBI, CIUHUIBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTBI, KBAHTHI, PaJOaKTUBHOCTh, alb(ha-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yiokKeHne OeI0ro CBeTa B CIEKT.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJIEMEHThI, MaKpPODJIEMEHTHI, IUTATCIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUN 3JICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTalOTCs B XOJie OOy4eHHMs] XUMUU B €IMHCTBE Yy4eOHOU H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAJUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu TOBEACHUSA U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlIMpeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY ¥ HMCTOPUYECKOMY HACIEIUI0, MOHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero pervosa;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJIA Pa3BUTHUS KaXKJOr0 4YeIoBeKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

Mo3HaBaTelbHAsI MOTHBAlUS W UWHTEpPEC K OOYy4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMSI:

(GopMUpOBaHKE LIEHHOCTHOI'O OTHOILUEHHUS K TPYIOBOM JAEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IpU U3YYEHUU XUMHH, JUIsl PEUICHUS 3a/1ad, CBSI3aHHBIX C OKPYKAIOUIEH Cpelou;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN JEATENBHOCTH 3KOJOTUUECKON HAIIPABIECHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMH,  PETYJISTUBHBIMU),  B@XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIWA, a  TaKKe  MNPOCKTHO-MCCIENOBATEIbCKOW  JCSITEIBHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh MX HCHOJB30BaTh B y4eOHOM, MO3HABATEIBHOM M COIMAIBHOM
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHH (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTHMMU MOHATHAMU); aHAIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, [EAyKTUBHBIC, II0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCITOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TIPEJICTABICHUN XapaKTepU30BaTh H3y4aeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW ITO3HABATCIIBHOW W
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynmupoBaTh MpodJieMy, ONMpPENeNsTh IeNb M 3aJadd, COOTBETCTBYIOIIWE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3YNHTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO PE3ybTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpATh M HWHTEPIPETHUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC IMOUCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMel; NPUMEHSATh MEXIpEeAMETHbIE (pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenus oOmieHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIIH):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pPE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHOM MIIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJI€ [Uajora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOTHEHUS MPEIOKESHHOM
3a/auH.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIMOBBIX (opMax palOOThl: TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOH pabOThI, OMpeNesTh CBOIO pOJIb, PACHPENesITh 3aJaddl MEXIy
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBITIOJHEHHON paboOThHI; peliaTh BO3HHUKAIOIIME MPOOIeMbI Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HbIMI/I PEryJsITUBHBIMUA HeﬁCTBHHMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00OOIICHHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI MPOrPAMMBI IO XHMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXKTY
co00#, YTO TO3BOJISIET PEANM3OBBIBATH YIIyOJIEHHOE M3yY€HHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK W B paMKax peald3alyd WHIUBUILYAIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzanuu. [1o 3aBepiieHUM peanu3alyyd MPOTpaMMbl YTIIYOJIEHHOTO YpPOBHS
oOy4aromnifecs CMOTYT JieTajJbHee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KpyTroM TOHSTUHN U METOJIOB, PeIIaTh 3a/1a4 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JNEATeIbHOCTH 1O  TOJYyYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U peaIbHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTIeUNBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIEAyIOIIeM
ypoBHE 00pa30BaHUs.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CIICIYIOIIAE TPEIMETHBIC pe3yJbTaThl H3YYCHHS XUMUU Ha YrIIyOJCHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUW DJIEMEHT, METajUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COCJIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHA, XUMHUUYECKas peakius,
KJIaccuUKaIs peakivii: peakiud COCIUHEHUS, PEaKIUU Pa3I0KeHUs, pPeaKIuu



3aMEIICHHs], PeaKkIuu OOMEHa, 3K30- W SHIAOTEPMHYECKHE PEaKIUH; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc artoMa, XMMUYECKasl CBA3b, MOJIIPHAS W HEIOJSPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAas KOHILIEHTpaIMsl) B pacTBOpE, MOJIApHAs KOHILIEHTpAIusl BEIECTBA B
pacTBOpe; JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKUCIUTEIN W
BOCCTAHOBUTEIH, OKHCJICHHE 151 BOCCTaHOBJICHUE, OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
IIPUMEHSATH T ITOHATHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTaBJIEHUsI (POPMYJI BEUIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OIpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHMUSX,
CTENIEHb OKUCJCHHS 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COETMHEHUSX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
MIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh ITOHUMAHUE IMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX I0J0KeHus B [lepronnueckoit cucreme:

ONKCHIBATh W XapakTepuzoBaTh TabmuuHyio ¢opmy [lepuoauueckoit
CUCTEMBl XMMHYECKUX AJIEMEHTOB: pa3iudarTh MOHATHUS «TJaBHas moArpynna (A-
rpynna)» u «nobdounas noarpymnmna (b-rpynmna)», «Mansle nepuoab» U «OoJblIne
IIEPUOABDY;

COOTHOCUTH 0003HAaUYeHMs, KOTOpble MMeroTcsl B Tabnuue «llepuonnyeckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJOKEHUS JyieMeHTa B llepuogmdeckoit cucreme c
pacrpeneneHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSAM, IOAYPOBHAM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKUE PEAKLIHH (110 YUCIIy U COCTaBY YYACTBYIOLIMX B PEAKLHH BEIIECTB, 110
TeroBoMy 3G (deKTy);

XapakTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHUYECKHE CBOWMCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUYECKUE



CBOWCTBA OKCHJIOB, KHCJIOT, OCHOBAHUM U COJIEW, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, TOATBEPKAasi MPUMEpPAMH MOJEKYJSPHBIX YPABHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOJIHBIX IMpoIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT UX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTa B COCMHEHUH,
MAacCCOBYIO JIOJII0O XMMHUUYECKOTO dJieMeHTa 1o (opMmylie COCAMHEHUs, HAXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUSAM XUMUYECKOU PEaKIUU;

MPUMEHSITH OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€ — I W3Y4YEHHsS CBOWMCTB BEIECTB U
XUMHUYECKUX PEAKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, AKCHEPUMEHT (pealbHbIi M MBICICHHBIN) — I
OCBOECHUS YYEOHOTO COJICpIKAHMUS;

packpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(MeTo10M IIEKTPOHHOTO OajaHca);

YCTAHABJIMBATh CBS3M MEXKAY peajbHO HAOMI0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia — Oe3omacHOW  paboThl B jabopaTopuu  IpH
WCIIOJIB30BAaHUM XHUMHYECKOM TMOCyAbl M OOOpYyJOBaHHUSA, a TakXKe IMpaBuia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSAMH BBITOJHECHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO W COOMPaHUIO
ra3000pa3HbIX BemIeCTB (BOJAOPOAA U KHUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMHU XHMHYECKOM  TPaMOTHOCTH,
BKJTFOYAIOIIEH yMEHHS 0€30macHOro oOpaIrieHus ¢ BEIeCTBAMH, HCTIOIb3YEMbIMU



B TMIOBCETHEBHOM JKM3HU, & TAK)KE 3HAHWE TIPABIII TIOBEICHUSI B IIEJISAX COEPEIKCHHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuwaromierocs OyayT chopMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC pPE3yNbTaThl H3YYEHUS XUMUW Ha YrIyOJEeHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, TEeIIoBor 3P (PeKT peakuuu, MOjib, MOJIIPHBIN
00BEM, pacTBOp;

IIEKTPOJIUTBI, HEAIEKTPOJIMTHI, dJIEKTPOJUTHYECKAS] TUCCOLMALUS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHE, OJJIEKTPOJIM3, aUIOTponus, amM(pOTEPHOCTD,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIECTKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAsS KyOuveckas,
IeKCaroHaJIbHas IUIOTHOYIIAKOBAHHAs), KOPPO3Hsl METalIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON PEaKLNH, KaTajau3, XUMUYECKOE PABHOBECHE, JIEMEHTBl XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11]IK;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHSATUH U
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS! (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpPEIENATh BaJCHTHOCTh M CTENEHb OKUCIEHUS XMMHUYECKUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynam, BHAB XUMHYECKON CBS3M (KOBAJICHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSX, 3apsiJ HOHA [0
XUMHUYECKON (opmyrie, XapakTep cpeibl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONMHKCHIBATH W XapaKTepu3oBaTh TabmumuHyto ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHYECKHUX D3JIEMEHTOB: pa3iauyarh MNOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;

OOBSCHATH CBA3b TMOJIOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJAPOKCHUJOB) B MpeJeiax MaJlbiIX NEPUOJOB U TJIABHBIX MOJATPYIII C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHUYECKOW pEaKI[Mu, HampaBJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakinu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TeIIoBOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOMALINN KUCIIOT, HIEI04Yen
W COJIeH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
peakiui, TMOATBEPNKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHUIHOCTh MPOLECCOB THAPOJIM3A COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/lbl B BOJHBIX paCTBOpPAxX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (DUBUYECKME U XHMMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60op, a3oTt, ¢pocdop,
cepa, XJop, HATPUM, KaJlui, MarHuu, KaJbLUM, AJIFOMUHUH, )KEIE30, MElb, LINHK,
cepedpo) U 00pa30BAHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopoj, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, I, I, IV, V) u docdhopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroiabHas, KpEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (1 u 11));

MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u ¢ocdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kanus;



OMUCHIBATH POJIb BAXKHEHIIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE ISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUUHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOIO 3JeMeHTa 1Mo (Gopmylie COSTUHEHHS, MacCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYIO KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpe, HAXOAUTh
pocTeniyio (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThI [0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C yUeTOM HEI0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAUYCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTh mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKONM TOCYIsl M OOOpYyJOBaHUS, a TakXke IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo00pa3HbIX BEMIECTB (aMMHMaka ® YIJEKHCIOrO Ta3a) W PEIICHHUIO
AKCIEPUMEHTAJBHBIX 3a/ad 10 TEeMaM Kypca, TMpPEJICTaBIsATh pPe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHOU JEATEeIbHOCTU (aHau3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NpPUMEHSATh  TMpaBWia  0e30macHOTo  OoOpamieHuss ¢ BEIIECTBaMH,
UCIOJb3YeMbIMUM B TMOBCEJHEBHOM JKM3HU, MpaBuia TMOBEACHUS B LEIAX
cOepexeHus: 3J0pOBbSl M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(OmacHOCTh) BO3JCUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNPEAEIECHHBIX BEUIECTB,



MOSICHATh Ha MPUMEPAX CIOCOOBI YMEHBIIICHUS W MPEAOTBPAIIECHUS HX BPEIHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTLHON
JIESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAaK OCHOBY
JUIST IPOECCHOHATBHON OpPWUEHTAIIMM W IS OCO3HAHHOTO BHIOOpAa XUMHUH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
MIPOBENICHUS YUYEOHBIX UCCIIEOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OPTaHU3aIUH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATUYECKOE NNAHUPOBAHUE

8 KNACC
Ne | HammenoBanwue pasaenoB u | Kommuectso OCHOBHBIE BH/IBI IEATEIBHOCTH
1 Conepxanve oOydeHUs
n/m| TeMm yueOHOro mpeaMera 9acoB 00yYarommxcst

HepBOHa‘laJILHLIe XUMHYCCKHEC IIOHATHUA

11

XuMHUsl — BayKHasl 00J1aCTh
€CTECTBO3HAHUS U
IIPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA

6/10

Xumus — BakHas 00J1acTh
€CTECTBO3HAHMUS U MTPAKTUUECKOM
JIeTEIbHOCTH yelioBeka. [Ipeamer
XUMUH. POIb XMMHUU B )KU3HU
yenoBeka. KpaTkue cBegeHus

00 UCTOPUU BO3HUKHOBEHUS

Y Pa3BUTHSI XUMHUU. XUMHUS B CUCTEME
HayK. Tena u BemecrBa. Pusnyeckue
W XUMHYECKHE CBOMCTBA BEIIECTB.
ArperatHblie COCTOSIHUS BEIIECTB.
[loHATHE O TEOPETUUECKUX

1 OMIIUPUYECKUX METOJIaX MO3HAHUS

B €CTECTBEHHBIX HAayKax.
[IpencraBiieHusi 0 HAyYHOM MMO3HAHUU
Ha 3MIIMPUYECKOM YPOBHE:
HaOJII0/ICHNE, U3MEPEHHE,
SKCIIEPUMEHT, MOJICTTMPOBAHUE,
BeIuncieHue. [IpencraBnenus

0 HAYYHOM IMO3HAHUU

PackpbIBaTh CMBICI U3y4aeMBbIX
MMOHSTHH.

PackpbIBaTh poJib XUMHUH B IPUPO/IC

1 JKU3HH YEJIOBEKA, €€ CBI3h

C IPYTUMU HayKaMHU.
XapakTepu3oBaTh HAYYHbIE METO/IbI
W3YUYCHHUS TTPUPO/IBI.

Pa3znuuaTh ynCcTHIC BEIIECTBA U CMECH;
TOMOTE€HHbBIC U T€TEPOTEHHBIE CMECH.
HaOmroqath 1 onuceiBaTh 0OBEKTHI
MIPU TIPOBEJCHUU JIEMOHCTPALIUMA

U JTaOOpaTOPHBIX OMBITOB

M0 U3YYCHUIO (PU3NUECKUX CBOWCTB
BEILIECTB, CIOCOOOB pa3Ie/ICHUS
CMeceH BEIIECTB.

[TpoBOAUTE XUMUUECKUH IKCTIEPUMEHT
MIpU pa3JieJieHnu cMecel (Ha mpumepe
OYMCTKH MTOBAPEHHOU COJIN) B XOJI€
paKkTUYecKor padotsr No 2.

1 3/4 yyebHbix Yaca B Hegenio.
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Ha TEOPETHUUYECKOM YPOBHE: HayUHBIE
dakTbl, mpobiieMa, TUIIOTE3a, TEOPHS,
3aKOH.

SA3bIk xumun. cTtouHnku
XUMHUYECKON UHPOPMALIHH.

[TonsiTHE O METOAX PAOOTHI

C XMMUYECKUMHU BEIIECTBaAMU.
O6opynoBaHKE MIKOJIbHOM
XUMHUYECKOH 1abopaTopum.

[IpaBumna 6e3onmacHOro oOpamieHus

C BEIECTBAaMU U JJaOOpaTOPHBIM
000pyI0OBaHUEM.

YucTele BEeCTBa U CMECH.
[IpupoaHbIie cMeCH: BO3YX,
MIPUPOIHBIN Ta3, HeTh, TPUPOIHBIC
BOJIbI, TOPHBIE TIOPOJIbI 1 MHHEPAJTBI.
IToHsiTHE O TOMOTEHHBIX

U FeTepOreHHBIX cMecsiX. CrocoObl
pazzaeneHus cMeceit. OuncTka
BEIILIECTB.

IKcnepumenmavHoe uzyueHue
eeuiecme u A6J1eHUU
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOMN MOCYI0M,
C TpaBWJIaMH pabOTHI B TabOpaTOpun
U TIprieMaMu OO0palieHus

¢ 1a00paTOPHBIM 000PYIOBAHHEM.

CrnenoBaTh npaBuiIam IOJIb30BAHUS
XUMHYECKOW MOCYI0U

1 1a00paTOPHBIM 000PYIOBaHHEM,
a TaxKe IpaBuiiaM oOpalleHus

C XUMHYECKUMH BELICCTBAMHU

B COOTBETCTBUU C UHCTPYKLIHEM
IIPY BBITIOJIHEHUHU PAKTHYECKOM
pabotel Ne 1.

BricTpauBath pa3BepHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI

C omopoi Ha MH(POpPMAITUIO

U3 yueOHHKA U IpyTrue UCTOYHUKHU
uH(pOpMauu, rpaMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSATUMHBIN aIllapat Kypca XUuMUU
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du3nyeckre CBOMCTBa 00Pa3IOB
HEOPraHUYECKUX BEIIECTB — METAJIOB
Y HEMETAaJUIOB.

CriocoOrbI pasaeneHus cMecen
(bunpTpOBaHUE, BRIMTAPUBAHHUE,
JTUCTWLISALINS, XpoMaTorpadust).
JlabopamopHvie onvimol.

N3yuenue u onucanue Gu3NIecKux
CBOMCTB 00pa3Il0B HEOPraHUYECKUX
BEIIIECTB.

N3ydenue ciocoOO0B pa3aeneHus
cMecei (¢ MOMOIIBI0O MarHUTa).
Ipaxmuueckue pabomol:

Ne 1. TIpaBuia paboTsl B 1abopaTopuun
U TIpHEeMbl 00paIeHus

Cc 1a00paTOPHBIM 00OPYIOBAaHUEM.

Ne 2. Paznenenne cmeceii (Ha mpuMepe
OUYHCTKH TTOBAPEHHOM COJIN)

1.2

BemecTBa n xuMuueckue
peakuuu

19/28

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cll0KHBIE
BelecTBa. MeTaibl U HEMETaJIIBI.
BemectBa MOJIEKYJIIPHOTO

Y HEMOJIEKYJIIPHOTO CTPOEHUSI.
Xumnueckas popmyna. BareHTHOCTB
aTOMOB XMMUYECKUX 3JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTaBa BEILIECTB.

PackppiBaTh CMBICIT U3y4aeMBbIX
TOHSITUM Y 3aKOHOB U TPUMEHSATH 3TH
TOHSITHS TIPU ONTMCAHUM CBOMCTB
BEIIECCTB U UX MPEBPAILLICHUN.
PaznuyaTh Qpuznueckrue 1 XUMUUECKUE
SIBJICHUSI, OOBSICHATH UX CYITHOCTh

C TOYKH 3PEHHS] AaTOMHO-
MOJIEKYJIIPHON TEOPHH.

OnpenensiTe NpU3HAKU XUMUYECKUX
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OrnpeneneHue BAICHTHOCTH
AJIIEMEHTOB 10 hopMysIaM OMHAPHBIX
COEJIMHEHUI U coCTaBiIeHUE (HOPMYJT
OMHAPHBIX COCTUHEHUM

10 BAJICHTHOCTHU 3JIEMEHTOB.
OTHOCHUTENBbHAS AaTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJIIpHAs Macca.
MaccoBas 10J11 XUMHYECKOTO
areMeHTa B coequHennu. Haxoxnenue
npocreiiei (opMyibl BelecTBa

10 MACCOBBIM JIOJISIM JIEMEHTOB.
KomnuectBo BemectBa. MoJib.
Mosnspaas macca. B3aumocBs3b
KOJINYECTBA, MAacCChl M YHCIIA
CTPYKTYPHBIX €UHUII BEIIECTBA.
Pacuetsl 1o hopMysiaMm XUMUYECKHUX
coequHeHur. MoJssipHas Macca CMeCcu
BEIIECTB. MOJbHAS 10151 XUMUYECKOTO
AJIeMEHTa B coennHeHnu. Haxoxaenue
npocreiimei (opMybl BellecTBa

10 MOJIBHBIM JOJISIM 3JIEMEHTOB.
Du3NYeCKUe U XUMHUECKUE SIBICHUSI.
XuMudeckasi peakius u ee Mpru3HaKH.
VYcnoBust NpOTEKaHUS XUMHUYECKUX
peakiuil. 3aKOH COXpaHEHUsI MacChl
BEIIECTB. ATOMHO-MOJIEKYJISIPHAs
teopusi. JKu3Hb U AeSTENBHOCTD

peaxIuii, yCJI0BHsI UX IPOTEKAHMUS.
KnaccudummpoBats XxuMudeckue
peakuuH (110 YUCITy U COCTaBY
pearupyronmx u 00pa3yommuxcs
BCIIIECTB).

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIUKY, HOMEHKJIATYpY.
CoctaBnsaTh GopMyIIbl OUHAPHBIX
BEIIECTB 110 BaJICHTHOCTH

Y OTIPEJIETISATh BAJICHTHOCTD

1o (popMyJiaM BEILECTB.
PaccraBiars ko3 pUIIMEHTHI B CXemMax
XUMHUYECKUX PEAKIUH.
Hab6nronaTh 1 onuchIBaTh OOBEKTHI
IIPH TIPOBEJICHUH IEMOHCTpAIUi

1 1aOOPaTOPHBIX OMBITOB.
[TpoBOIUTH BEIYUCTICHUS

1o (hopMysaM U Mo ypaBHEHUSIM
XUMHYECKOU pEeaKInu.

[TpuMeHsTh ecTeCTBEHHO-HAyYHBIC
METO/Ibl TTO3HAHUS (B TOM UHCTIE
HaO0JII0JICHHE, MOJICIIMPOBAHNE,
AKCIIEPUMEHT U OCHOBHBIE OTIEPAIIH
MBICIUTEIILHOMN JESITEIbHOCTH
(cpaBHEHME, KJIacCU(PHUKAI)

34




M.B. JlomoHoCOBa. XuMHUYECKHUE
ypaBHEHHS. THUIIBI XUMHUYECKUX
peakiuii (COeTMHEHUS, Pa3JIOKEHHUS,
3aMmenieHus, oomeHa). Pacdersr

0 XUMHUYECKUM YPaBHEHUSM.
JKcnepumenmavHoe uzyueHue
eeuiecme u A6J1eHUU
Jlemoncmpayuu:

dusndeckrue CBOMCTBa 00pa3IloB
HEOPTraHWYECKUX BEIIECTB — METAJNIOB
Y HEMETAaJJIOB.

OO0pa3s1ibl BEMIECTB KOJIUYECTBOM

1 monb.

®dusnueckue sBJeHUs (T1aBJICHUE
BOCKa, TasiHUE JIbJa, PACTUPAHHE
caxapa B CTyNKe, KHUTICHHUE

Y KOHJICHCAITUS BOJIBI).

XUMHUYECKHUE SBICHUS (TOPCHHE
CBEYM, MPOKAIIMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE COIBI
WJTU MeJia C COJISTHOM KHUCIIOTOM).
Hab6nronenue npu3HakoB MPOTEKAHUS
XUMHUYECKUX PEAKITNH (pas3ioKeHUEe
caxapa, B3aMOJICCTBUE CEpHOU
KHCIIOTBI C XJIOPUIOM Oapwsl,
MOJTYYEHUE U PA3JIOKEHNE THIPOKCH/IA
menu (1) npu HarpeBanwuy,
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B3aUMOJICUCTBHE KeJIe3a C pACTBOPOM
coiu meau (11).

OnBITHI, HUTFOCTPUPYIOLIUE 3aAKOH
COXPaHEHUS MaCCHhI.

Jlabopamophvie onvimoi:

Omnucanue GpU3NUECKUX CBOMCTB
00pa310B HEOPTAHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJLIOB.
Habmonenue ¢pusznueckux (miaBieHue
BOCKA, TAsTHUE JIb/1a) 1 XUMUYECKUX
(ropeHue cBeud, MPOKAITHBAHUE
MEJTHOM MPOBOJIOKH ) SIBIICHUM.
Habntoienue u onrcanye npu3HakoB
MPOTEKaHUSI XMMUYECKUX PEAKIIUM
pPa3HbIX THUIIOB.

Buviuucnenusa:

OTHOCHUTEIBHON MOJIEKYJISIPHON MacChl
BEILECTB, MOJISIPHON MacChl, MacChl
BEILIECTB U KOJIMYECTBA BEIIECTBA;
MacCOBOH JIOJIU XUMHUUYECKOTO
3JIEMEHTa 0 (HOpMyJie COeIMHEHUS;
npocreiiei (opMyIbl BelecTBa

110 MaCCOBBIM UJIU MOJIBHBIM JIOJIIM
DJIEMEHTOB;

10 YPABHEHUSIM XUMUYECKON pEaKIInu:
KOJIMYECTBA BEIIECTBA, MACCHI

10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
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Macce pearecHTOB WIH MPOLYKTOB
peakuu

Hto

0 10 pa3ieny

25/38

Baxueiume npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Boznyx.
ITousTre o ra3ax.
Kucnopoa. Oxcuibt

14/19

IIpencraBnenus o razax. Bozgyx —
cMech razoB. CoctaB Bo3ayXxa.
3akoH ABorajipo.

MoutsipHbIil 00bEM ra3oB.
OTHOCHUTENBHAS TUIOTHOCTH ra30B.
Onpenenenne OTHOCUTENBHOMN
MOJIEKYJISIPHOM MacChl Ta3000pa3HOTO
BEILIECTBA IO U3BECTHOMN
OTHOCHUTEJILHOM MJIOTHOCTH.
OOBeMHbBIE OTHOIICHUS Fa30B

MPU XUMUYECKUX PEAKIUAX.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kuciopoaa
B MIpUPO/IE, PUBHUECKHE U
XUMHUUYECKHE CBOMCTBA (peakinu
ropeHus u okucienus). [Iporecchbl
OKHCJICHUS B )KUBOW MPUPOJIE.
OxcHapbl.

[IpumeHnenune kuciopoaa.

Cnoco0blI Mo TyYeHHs KUCIopoaa

B 1Ta00OPATOPUU ¥ TIPOMBITINICHHOCTH.
[TonsiTue 0 KaTanu3aTope.
Kpyroopor kucioposa B mpupoze.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN ¥ IPUMEHSITh 3TU MTOHATHUS
IIPY OIIMCAHUU CBOMCTB BEILIECTB U UX
IIPEBPALICHUM.

XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKUE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro
IIOJIy4ECHUS], IPUMEHEHNE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
CpaBHUBATH peaklU TOPEHHUS

Y MEJJICHHOT'O OKHUCIICHUSI.

Cobupats npubop 1715 MOTYUEHUS
KHCIIOpO/Ia.

Pacnio3HaBaTh ONIBITHBIM ITyTEM
KHCIIOPO/I.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsI COCTaBJICHUS (PopMyIT
BEILECTB, MOJIEKYJIIPHBIX YPABHEHUI
XUMHUYECKUX PEAKIUI C y9aCTHEM
KHCIIOpO/Ia.

OOBACHATH CYITHOCTh SKOJIOTUYECKIX
npo6JieM, CBA3aHHBIX C 3arpsI3HEHUEM
BO3/TyXa.
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O30H — aJIOTPOITHAS MOAU(PUKAIUS
kucaopoaa. O30HOBBIN CJI0H, €ro
3HAYEHME JJIS1 )KUBBIX OPTraHU3MOB.
Pazpymienne 030HOBOrO CIosl.
TennoBoit 3 pexT xumuueckon
pEaKIU, TEPMOXUMHUYECKHUE
YpaBHEHHUS, K30~ U SHJAOTEPMUUECKHUE
pEeaKIuu.

Tormmso. Mcnons30BaHue yriist

1 METaHa B Ka4eCTBE TOILIMBA.
3arps3HEHHE BO31yXa.

IToHsiTHE O TAPHUKOBOM

addexre.

IKcnepumenmanvHoe uzyueHue
eeuiecme u A6J1EeHUU
Jlemoncmpayuu:

KonnuecTtBeHHOE onpeenieHne
coAep KaHUs KUCJIOPOJia B BO3IyXE.
[Tonyuenue, coOupanue u U3yyeHue
CBOMCTB KUCJIOPOJA.

HaGmronenune B3anMoaeiicTBUS
BEILIECTB C KUCIOPOJIOM U YCIOBUU
BO3HUKHOBEHUS U MPEKpaIieHus
TOPEHUS.

JlabopamopHhuwiii onvim:
O3HakoMJIeHHE C 00pa3iaMUi OKCUJIOB
1 ONHMCAHUE UX CBOMCTB.

CrnenoBaTh mpaBmiIaM 0€3011acHOMN
paboThl B 1abopaTopuu Npu
WCITOJIb30BAaHUN XUMHUYECKOU MOCYIbI
1 000pyZIOBaHUS, a TAKKE MPABUIIAM
oOpalieHus ¢ TOpIOUYUMHU BEIIECTBAMH.
[1manupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOJAUTH
HaOJIIOJICHUS, JIeJIaTh BHIBOJIBI

Mo pe3yJbTaTaM dKCIIEPUMEHTA

P TIPOBEICHUHN JTAOOPATOPHBIX
OTIBITOB M MPAKTUYECKOU PaOOTHI.
BBIYUCISITE KOTMYECTBO BEIIECTBRA,
0o0beM raza o ¢popmysiam.
[TpoBOIUTE pacyeThl IO YPAaBHEHHUSIM
XUMHUYECKUX PEAKIINi: KOJIMYECTBA,
00BeMa, MacChl BelllecTBa

10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEeMy, Macce peareHTOB

WM TIPOAYKTOB PEaKIIHH.
VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIIe.

BricTpauBaTh pa3BepHyTHIE
MMMCHMEHHBIC U YCTHBIE OTBETHI

C ormopoy Ha uH(HOPMAITUIO

13 ydeOHUKA U JPYTUX UCTOUYHUKOB,

B TOM uncie MlHrepHera
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IIpakmuueckas paboma:

Ne 3. [Tonyyenue u coOupanue
KHUCJIOpOJa, U3YYEHHUE €T0 CBOMCTB.
Buiuucnenus:

o0beMa, KOJIMYECTBA BeIlleCTBa ra3a
10 U3BECTHOMY €TI0 KOJIUYECTBY
BEIIECTBA, 00bEMY;
OTHOCHUTEJBHOM MIIOTHOCTH Ta30B;
OTHOCHUTEIBHON MOJIEKYJISIPHON MacChl
ra3a 1o U3BECTHOW OTHOCUTEIbHON
IJIOTHOCTH;

00BEMOB ra30B 10 YPaBHEHHUIO
XHMHUYECKOU pEaKIInH;

110 YPaBHEHUAM XUMUYECKOU
peaKIuu: KOJINUeCTBa BEIIECTBA,
00BeMa, MacChl 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00bEMY,
Macce peareHTOB WJIU MPOIYKTOB
peakiuu

2.2

Bognopon. Ilonstue
0 KHCJI0TaxX U COIIX

6/8

Bonopoa — a3meMeHT u npocrtoe
BeniecTBo. Haxoxienre Boopoaa

B MIPUPOJIE, PUBHUECKHE

Y XMMHYECKHE CBOMCTBA, MPUMEHEHHE,
CIIOCOOBI MOTYYEHUS.

[ToHsiTHE O KHCHIOTAX U COJIAX.
Hcnonb30BaHue BOJOPOA B KAUECTBE
TOILUIHBA.

PackpbIBaTh CMBIC H3y4aeMBbIX
MOHSATUH U NPUMEHSTh 3TU MOHATHUS
IIPY ONTMCAHUU CBOMCTB BEILIECTB U X
IIPEBPALLICHUH.

XapakTepu3oBaTh (ONUCHIBATH)
dusznyecKkrue 1 XuMUYECKUE CBOWCTBA
BOJI0OPO/ia, CIIOCOOBI €ro NOJyYeHus,
IPUMEHEHUE, COCTAB KUCJIOT U COJIEH.
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JKcnepumenmavHoe uzyueHue
eeuiecme u AGNEHUU

Llemoncmpayuu:

[Toyuenue, cooupanne

1 pacro3HaBaHKUE BOJAOPOIA.
B3aumoeiicTBrEe BOIOPOIa C OKCHIOM
meu (11).

JlabopamopHhuwiii onvim
B3auMmoeiicTBue KUCIoT

C MeTaJulaMHu.

Ilpaxmuuecxas paboma:

Ne 4. Tlonyyenue u cobupanue
BOJIOPO/Ia, U3YUYECHHE €r0 CBOMCTB.
Buviuucnenusa:

o0beMa, KOJIMYECTBA BEIlleCTBa ra3a

10 U3BECTHOMY €TI0 KOJINYECTBY
BEII[ECTBA U O0BEMY;

00BEMOB ra30B 10 YPaBHEHHUIO
XHMHUYECKOU pEaKIInH;

10 YPaBHEHUSIM XUMUYECKOW pEaKIINU:
KOJIMYECTBAa BEIIECTBA, 00beMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BeMy, Macce peareHTOB WIIn
MPOJYKTOB PEAKIIUU

Cobupatb npudop A1 MOTYUEHUS
BOJIOpOJIA.

[TomyyaTs, coOupaTh BOJAOPO/I,
MPOBEPSTH HA UNCTOTY U JOKA3bIBAThH
€ro HaJIM4ue.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJI1 COCTaBIICHUS (HOPMYJT
BEIIIECTB, MOJICKYJIIPHBIX YpaBHEHUH
XUMHUYECKUX PEAKIINI C ydacTHeM
BOJIOpOJIA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MPU UCTIOIB30BAHUH XUMHUYECKOU
MOCY/IbI 1 000PYIOBAaHMUSI, & TAKIKE
mpaBuiIaM 00paIeHus ¢ TOPIOYNMHU
BCIIICCTBAMM.

[1manupoBaTh ¥ OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, POBOJAUTH
HAOIOICHUS, 1eTIaTh BHIBOIBI

0 pe3yJIbTaTaM dKCIIEPUMEHTa

TP TPOBEICHUN JTA0OPATOPHBIX
OTIBITOB U TIPAKTUYECKOMN paOOTHI.
[IpoBOIUTH BEIYUCTICHUS

1o ¢hopMysaM U ypaBHEHHUSAM
XAMUYECKUX PEAKIIUMN.

Y4acTBOBaTH B COBMECTHOM paboTe
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B IIape WM TpyIIe.

BricTpauBath pa3BepHyThIC
MUCbMEHHBIE U YCTHBIE OTBETHI

C onopoy Ha uHGOPMaITUIO

13 yueOHHUKA U JPYTUX UCTOYHUKOB,
B ToM uucie Murepuera

2.3

Bopa. PactBopsI.
IToHsTHE 00 OCHOBAHUAX

12/18

Bona. du3nueckue cBOMCTBA BOJLI.
Boga kak pacTBOpHUTEIb.
PactBopsl. Hackiienasie

Y HEHACBIIIIEHHBIE PACTBOPHI.
PacTBOpMMOCTB BEIIECTB

B Boie. DakTophl, BIUSAIOIIME
Ha pacTBOPUMOCTH TBEPIbIX

Y Ta3000pa3HbIX BEIIECTB.
Cnoco0bI BeIpakKeHHU S KOHIIEHTPALIUU
pacTBOPOB: MaccOBast JOJISI
PacCTBOPEHHOTO BEILIECTBA,
MOJIIpHAs] KOHIIEHTPALIUSL.
Pose pacTBOpOB B ipupoie

U B )KM3HH YCJIOBEKA.
XHUMHUYECKHUE CBOMCTBA BOJBI.
[TousiTe 00 OCHOBAHUSAX.
[Tonsatue 00 MHIUKATOpAX.
Kpyrosoport BozbI B mpupoe.
3arpsi3HEeHUE TPUPOAHBIX BOJ.
OxpaHa 1 0YKUCTKA TPUPOTHBIX
BOJI.

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
MOHATUM U PUMEHSITh 3TU MOHATHS
IIPY OIIMCAHUU CBOMCTB BEIIECTB U UX
IIPEBPALLICHUM.

XapaxkTepuszoBaTh PU3NUYECKUE

Y XMMHUYECKUE CBOMCTBA BOJBI, €€
POJIb KaK paCTBOPUTEIISI B TPUPOIHBIX
IpoILeCCax.

Ornpenensate paCTBOPUMOCTb BEILIECTB,
MOJIb3YsICh TAOIULIEH PACTBOPUMOCTH.
CocTaBisaTh ypaBHEHUS] XUMUYECKHUX
pEaKui ¢ y9acTUEM BOJBI.
CocTaBnsaTh GOpPMYIIBI OCHOBAHUH,
JlaBaTh UM Ha3BaHMUS; COCTABIATh
YpaBHEHUSI XUMUYECKUX PEaKIil

C Y4aCTUEM OCHOBAHMUM.

OOBIICHATH CYIIHOCTb SKOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUUCTKH
BOJIBI OT ITPUMECEN, MEPBI 110 OXPaHE
BOJI OT 3arpsA3HEHUS.
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JKcnepumenmavHoe uzyueHue
eeuiecme u AGNEHUU
Llemoncmpayuu:

PacTtBOpeHME BEMIECTB C pa3aIuyHOI
PacTBOPUMOCTBHIO.

B3anmoeiicTBrE BOJIBI C METAJUIAMU
(HaTpUEM U KaJIbIIUEM), C OKCHUJIAMHU
METaJIOB.

HccenenoBanne pacTBOPOB KUCIOT

Y 1IEJ0YEH C TOMOUIBI0 HHAUKATOPOB.
Buzaeo maTepuanibl: 3JI€KTPOJIN3 BOIBI,
CUHTE3 BOJBL.

JlabopamopHvie onvimol:
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUS BEILIECTB C PA3JIMYHON
PacTBOPUMOCTHIO.

[TpuroroBiieHuE paCTBOPOB

C ONPEICICHHON MOJISIPHOM
KOHIEHTPAIMEH pACTBOPEHHOTO
BEIIECTBA.

Ilpakxmuuecxas paboma:

Ne 5. IIpuroroBnenue pacTBOpOB

C ONPEAECITCHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA.
[TIpurorosiyieHuE pacTBOPOB

C ONPEIECIIEHHON MOJISIPHOMN
KOHIEHTPALIMEN PACTBOPEHHOTO

AHanu3upoBaTh HHOOPMAIUIO

O BJIMSIHUU MPOMBIITUICHHOCTH
CEJIBCKOT0 X035ICTBA, TPAHCIIOPTA
U JIp. HA COCTOSTHUE OKPYXKarolIen
Cpepbl.

[InaHupoBaTh U OCYIIECTBIATH

Ha MMPAKTUKE XUMHYECKHUE
AKCIEPUMEHTHI, IPOBOJIUTH
HaOJIIOJICHUS, JIeJIaTh BHIBOJIBI

0 pe3yJibTaTaM HKCIIEPUMEHTA
P IIPOBEICHUHN JIA0OPATOPHBIX
OTBITOB U MPAKTUYECKOU paOOTHI.
[IpoBOANTH BBIYUCIIEHUS 110 TEME.
YyacTBOBaTh B COBMECTHOM paboTe
B [ap€ WUJIU TPYIIIE.

BricTpauBaTh pa3BepHyTbIE
MACbMEHHBIE U YCTHBIE OTBETHI

C ornopoy Ha uHMOPMAITUIO

13 yueOHMKA U IPYTUX UICTOUHUKOB,
B TOM uHncie MHTepHeTa.
IIpoBOAUTE TPOEKTHO-
HCCJIEI0OBATENbCKUE PAOOTHI

10 U3y4acMOU TeMeE
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BCILICCTRA.

Buviyucnenus:

C MCITOJIb30BAHUEM ITOHATHUS
«MaccoBas 105 BellecTBa

B PacTBOPER;

C UCIOJIL30BAHUEM IOHATHUS
«MOJISTPHAs] KOHLICHTPALIHs
PaCTBOPEHHOTO BEILIECTBAY;
C UCIIOJIb30BaHNEM I'papUKOB
PAaCTBOPUMOCTH JIJISI PACUETOB
PacTBOPHUMOCTH BEIIECTB

2.4

OCHOBHBIE KJIaCCHI
HEOPraHNYECKUX
COCTMHEHUN

14/16

Kiaccudukanys HeopraHuIecKux
COEIMHEHUU.

Oxcupsl. Knaccudukamms okcumaoB:

coyieoOpa3yromire (OCHOBHBIE,
KHUCJIOTHBIC, aM(POTEPHBIE)

U Hecosieo0pa3yroIiue.
MexyHapoiHas HOMEHKIaTypa
OKCHUAOB. TpuBHaIbHBIE
Ha3BaHMS OKCHUJIOB.
PU3NYECKNE U XAPAKTEPHBIE
XUMHYECKUE CBOMCTBA OKCUIOB
(B3auMoOAEiCTBHE C BOJIOH,

C KMCJIOTaMU U OCHOBaHUSMH,

C APYTUMHU OKCUJAaMHU).
[TonyueHne OKCHIOB.

CoctaBnsaTh (HOPMYJIIBI OKCHIIOB,
KHCJIOT, OCHOBAHMM, COJICH M HAa3bIBaTh
UX TI0 MEXIYHAPOIHON
HOMEHKJIATYypE.

XapakTepu3oBaTh OOITNE XUMHUYECKUE
CBOWCTBA U3YUYEHHBIX KJIAaCCOB
HEOPTraHUYECKUX BEIECTB, 0COObIE
CBOMCTBA UX BaXKHEUIINX
MPEJICTABUTEIICH, UX MOJYYECHUE

U TIPUMEHEHHUE.

CocTaBasiTh MOJEKYJSIPHBIE
YPaBHEHUS PEAKLINM,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA M CIIOCOOBI MOJTYYEHUS
BEII[ECTB M3yUYCHHBIX KJIACCOB/TPYIIII,
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[TonsiTie 0 ruapOKCUAAX —
OCHOBAHUAX U KMCJIOPOJICOICPIKAIIMNX
kucinorax. Kuciaorsl. Knaccudukanms
KUCIIOT. MexTyHapoaHast
HOMEHKJIaTypa U TPUBHUAJIbHBIC
Ha3BaHUS KHUCIIOT.

du3nyeckue 1 XUMHUUYECKHE CBOMCTBA
KHCJIOT (B3aMMO/JICHCTBHE

C MeTalaMH, ¢ OKCHJIaMH METaJJIOB,
OCHOBAHUSIMHU U COJISIMM). Psin

aktuBHOCTH MeTasu10B H.H. bekeToBa.

[Tonyuenne kuciaot. Kuciorsl

B PUPOJIE, MPUMEHEHUE BaXKHEHIITUX
KHCJIOT.

OcHoBanwus. Kitaccuduxanmst
OCHOBAHUU: LIEIIOYU

1 HEPaCTBOPUMBIE OCHOBAHHMSI.
MexnyHapoiHasi HOMEHKJIATypa
OCHOBaHWM. TpHUBUaIbHbBIEC HA3BAHUSA
ocHoBaHui. Illenouu, nx cBOMCTBa
(B3aMMOAEICTBHE C KUCTOTHBIMU
OKCHJIaMH, KUCJIOTaMH U COJISIMH )

U CIOCOOBI MOTYYCHHUS.
HepactBoprumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJEHCTBUE

C KUCIIOTaMH) ¥ CIIOCOOBI MOJTyYEHHUSI.
AmdotepHocTs. [lonsTue

a TaKXkKe MOATBEPIKIAFOIIIIX
TCHETHYECKYIO CBSI3h MEXKTY HUMHU.
[IporHo3upoBaTh CBOMCTBA BEIESCTB
Ha OCHOBE O0IIHNX XUMUUECKUX
CBOMCTB U3YUYCHHBIX KJIACCOB/TPYIII
BEIIIECTB, K KOTOPHIM OHH OTHOCSITCSI.
[Tpon3BOANTE BEIYHCICHUS

I10 YPABHCHUAM XUMHUYCCKUX peaKHHﬁ.

IImanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHUE
AKCTIIEPUMEHTHI, IPOBOJIUTH
HaOJIIOJICHUS, JIeJIaTh BBIBOJIBI

0 pe3yJibTaTaM SKCIEPUMEHTA
MIPU MPOBEICHUH JTaOOPATOPHBIX
OTIBITOB M TIPAKTHYECKOU PaOOTHI.
YyacTBOBaTh B COBMECTHOM paboTe
B [ap€ WUJIU TPYIIIE.

BricTpauBaTh pa3BepHyTbIE
MUCHbMEHHBIE U YCTHBIE OTBETHI

C orlopoi Ha nH(pOpMaITUIO

13 yueOHUKA U IPYTUX UCTOUYHUKOB,
B TOM uncie MaTepHeTa
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00 aMbOTEPHBIX THIPOKCHIAX

(Ha mpuUMepe TUIPOKCHUIOB IIMHKA

Y QJTIOMUHUS): XUMHUYECKHE CBOMCTBA
(B3amMOACHCTBHE C KUCTOTaMU

Y IIEJI0YaMH ) U MTOJTyYEHUE.

Conu (cpenHue, KUCIble, OCHOBHBIE,
JIBOMHBIC). MexTyHapoIHas
HOMEHKJIaTypa cosieil. TpruBuabHbIC
Ha3BaHUA coyick. Pru3ndecKue

Y XapaKTE€PHbIE XUMUYECKHUE CBOKCTBA
Ha [PUMEPE CPEIHUX COJIEH.
[Tonmy4yenue conen.

['eneTnueckas CBSI3b MEXKIY
KJIACCAMH HEOPraHUYECKHUX
COCJIMHEHU.

IKcnepumenmanvHoe uzyueHue
eeuecme u A6JAeHUU
Jlemoncmpayuu:

OO6pa3ipl HEOPraHUYECKUX BEIISCTB
PAa3JIUYHBIX KJIACCOB.

OMnBIThI, WITIOCTPUPYIOLIHE
XUMHYECKHE CBOMCTBA KJIaCCOB
HEOPraHUYECKUX BEIIECTB.
KonnuecTBeHHOE N3yUYeHNE peakun
HEUTpaIIM3aLUU.

BzaumopencTBre ruipoKCcua [MHKA
C paCTBOpPaMH KHUCJIOT Y LIETOYEH.
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JlabopamopHvie onvimui:
OmnpeneneHue pacTBOPOB KUCIIOT

)41 meﬂoqeﬁ C IIOMOIIIBIO HHAUKATOPOB.

N3ydeHue B3auMOI€CTBUS KUCIIOT
C METaJUlaMU, PEaKII
HEUTpaIU3aLH.

BzaumopericTBue pactBopa CEpHOU
KUCI0THI ¢ okcuaoMm meau (II).
[TomydyeHre HEPaACTBOPUMBIX
OCHOBaHWH U U3YUYECHUE UX CBOMCTB.
BriTecHeHne 0JTHOTO MeTasIa APYruM
13 pacTBOpa COJIU.
B3aumopaencTBre TMAPOKCHIA IUHKA
C pacTBOpaMM KUCIIOT U LIETOYEH.
Ilpaxmuuecxas paboma:

Ne 6. Pemienune skcriepuMeHTaTBHBIX
3a1a4 1o TeMe «OCHOBHBIE KIIACChl
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus:

M0 YpaBHEHUSAM XUMHUYECKOU
pEeaKIuu: KOJINYeCTBa BEUIECTBA,
00beMa, MaccChl 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00bEMY,
Macce peareHTOB WUJIU MPOIYKTOB
peaKiuu;

MaccChl IPOJIYKTA PEAKIIUH

10 U3BECTHOM MAaCCe OJTHOTO
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U3 WCXOJHBIX BEIICCTB, B3SATOTO
B BUJIC PAcTBOpA, COAEPIKAIIETO
OIIPEJICIICHHYIO0 MaCcCOBYIO JIOJIO
PacTBOPEHHOTO BEIIECTBA

Hroro no pazgeny

46/61

IHepuoauueckuii 3axkoH u Illeppognueckast cucrema xumMuueckux djaemenTon /1. U. Menaeneena.
Crtpoenne aToMOB. XUMH4YECKaS CBSI3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

3.1 | Ilepuonnyeckuii 3akoH

u [lepnonnueckas cuctema
XUMHUYECKUX 3JIEMEHTOB
1. 1. Menpeneena.
Ctpoenue atoma

14/18

[lepBbie MOMBITKH KIacCUPUKALIIT
XUMUYECKUX 37eMeHTOB. [ToHsTHE

0 rpymnmnax (CeMemcTBax) CXOIHBIX
AJIIEMEHTOB: IIEJTOYHBIX

Y LEJOYHO3EMEIbHBIX METaJlIaX,
rajioreHax, MHepTHBIX (0J1aropoHBIX)
razax. JJE€MEeHThI, KOTOpbIE 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepuognyecknii 3akoH. OTKPBITHE
[leproauyeckoro 3akoHa.
[lepuoauueckas cucTeMa XUMHUECKUX
anemenToB [[.1. MeHnaeneena.
KopoTkonepnonas

U IJTMHHOTIEpUOAHAs (POPMBI TaOJIHILIbI
«Ilepuoauueckas cucrema
XUMUYECKUX 3JIEMEHTOB

J.1. Menneneesay. [Tepuoabt

u rpynnsl (A- u b-rpynimsi).
Crpoenune atomoB. CocTaB aTOMHBIX
anep. U3oromnbl. PannoakTMBHOCTS.

MoaenupoBaTe CTpOCHHUE aTOMA,
JDHEPreTUYECKUX YPOBHEN

Y MOJTyPOBHEMN IIPU ITOMOILH
PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypa1uii ¥ 2JIEKTPOHHO-
rpaduaeckux Gopmyi.

OOBICHATH 0011IME 3aKOHOMEPHOCTHU
B U3MEHECHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHHE PAINYCOB
aTOMOB, JIEKTPOOTPULATEIILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUI

B Mpe/enax MajbIX IEPUOJOB

Y TJIABHBIX MOJTPYII C YYETOM
CTPOEHUS UX aTOMOB;
XapakTepu3oBaTh XUMUYECKHUE
AJIEMEHTHI IIEPBBIX TPEX MTEPUOJIOB,
KaJIui, KaJbIUM U UX COSTUHCHUS
I10 10J10KeHUI0 B [lepuonuueckon
cucteme J[.1. Menneneena.
[Iporuo3upoBars CBOMCTBA
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DJEeKTPOHBL. DIEKTPOHHAsI OPOUTAITB.
DHepreTuyecKue ypoBHU U OYPOBHU
aToMma: s-, p-, d-opouranm.
DneKkTpoHHbIE KOHPUTypauuu

1 3JICKTPOHHO-Tpadudeckue GopMyIIbl
aToMOB. @U3NYECKUIN CMBICII
MOPSJIKOBOIO HOMEpa, HOMEpa
MIepUOJIa U TPYIIIBI AJIEMEHTA.
CtpoeHue 2IEeKTPOHHBIX 000J10YeK
aTOMOB IEPBbIX 20 XMMUYECKUX
aneMeHTOB [leprnoandyeckoit CuCTEMBbI
J.N. MenneneeBa: pacupeaeneHue
AJIEKTPOHOB T10 SHEPreTUYECKUM
YPOBHSIM, TTOJyPOBHAM 1 OPOUTAIISIM.
®usnueckuii cMbici [lepuoauueckoro
3aKOHA.

3aKOHOMEPHOCTHU U3MEHEHUS pajnyca
aTOMOB XMMHUYECKHUX DJICMEHTOB,
METAIUTMUECKUX U HEMETAIUINUYECKHX
CBOMCTB M0 TpyMIaM U MepruoaMm.
M3MeHeHre KMCIOTHO-OCHOBHBIX
CBOMCTB COCMHECHUMN XMMHUUYECCKUX
AJIEMEHTOB B MEPHUOJIax U TPYIITIAX.
XapaKkTepUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 €TI0 MOJ0KEHHUIO

B [lepuoauueckont cucreme

J.1. MeHneneena.

XUMUYECKUX IJIEMEHTOB U UX
COEIMHEHU Ha OCHOBAHUU
3akoHOMepHOocTen [lepuoanueckon
CUCTEMbl XUMUUYECKHUX IJIEMEHTOB.
Hcnonb3oBath nHOOpMAIIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTUH
(UKT) nns co3madus MOJIEIEH,
MOATOTOBKY MPE3EHTALlUN, T0KJIA/IOB
U TIPOEKTOB IO TEME.

VYyacTBOBaTh B COBMECTHOU paboTe
B [1Ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEepHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

C ornopoy Ha uHMOPMAITUIO

13 yueOHMKA U IPYTUX UICTOUHUKOB,
B TOM uncyie MHaTepHeTa
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3nauenue [lepuoguyeckoro 3akoHa

u [leppoanyeckoi cucTempl
XUMUYECKUX DJIIEMEHTOB JIJI1 PA3BUTHS
Hayku U nipaktuku. JI.1. Mennenees —
YUEHBIN U TPaKIaHUH.
JKcnepumenmanvHoe uzyueHue
6euecme u A6,1eHUIl

Jlemoncmpayuu:

MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyL.

Ta6nuna «Ileproguyeckas cucrema
XUMUYECKUX 3JIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimol:
O3HakomiieHHe ¢ o0pa3lamMu
METAJIJIOB U HEMETAILIIOB

3.2

XUMHUYECKas CBA3b.
OKHCIINTENIBHO-
BOCCTAaHOBUTEJILHLIC
peakiuu

12/16

DNeKTpOOTPULIATENBHOCTD
XUMHYECKHUX DJIEMCHTOB.
Xumuueckas cBsI3b. Buabl
XUMHYECKOM CBS3H: KOBaJICHTHAS
TIOJISIPHAS CBSI3b, KOBAJICHTHAS
HETOJISIpHAs CBSI3b, HOHHAS CBSI3b.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHON M MIOHHOM CBS3H.
DNEeKTPOHHBIE U CTPYKTYPHbIC

MonenupoBaTh CTPOEHHUE MOJIEKYT
MIPU TOMOIIY PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyL.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJII COCTaBIICHUS (HOPMYJT
BEILIECTB, DJICKTPOHHOTO OanaHca
peaKuuu.

Onpenensarb CTENEHb OKUCIECHUS
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dbopmyitbl BemecTB. KaTroHb!

1 aHUOHBI.

Kpucrannmuueckue u aMmopdHbIe
BeIIeCTBA. THUIbI KPUCTALUIMYECKUX
pEIIETOK: HOHHAsA, aTOMHasl,
MOJIEKYJISIpHAS M UX XapaKTEPUCTHUKHU.
Crenenb okucieHus. OnpeaeiaeHue
CTEIICHEH OKHCJIICHUS aTOMOB

B OMHAPHBIX COCTUHEHUSX.
OKHUCIIHTEILHO-BOCCTAHOBUTCIIHHBIC
peakuuu. [Tponieccsl OKucIeHUs

1 BoccTaHoBIeHU. OKUCIUTEIN

1 BoccTtaHoButenu. CocTaBlICHUE
YpaBHEHUM MTPOCTHIX OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pPeaKIui

Y pacCTaHOBKA B HUX KO3 (UILIMEHTOB
METOJIOM JICKTPOHHOTO OajaHca.
IKcnepumenmanvHoe uzyueHue
eeuecme u A6JAeHUU
Llemoncmpayuu:

OMNBITHL, WIUTIOCTPUPYIOIIUE TPUMEPHI
OKHCJITUTEIIEHO-BOCCTAHOBUTEIIHHBIX
peakiuii (ropeHue, peakuu
Pa3NOKEeHUsI, COETUHEHUS ).
Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKOW pEaKIINU:
KOJIMYECTBA BEIIECTBA, 00beMa, MaCChI

aTOMOB XMMHYECKHUX JIIEMEHTOB
1o ¢popMyJiaM U COCTaBIATH (HOPMYITbI
OMHApPHBIX COEAMHEHUH 1O CTENEHU
OKHUCJIEHUS] aTOMOB XUMUYECKUX
AIIEMEHTOB.

OnpenensiTb OKUCTUTETD

Y BOCCTAHOBUTEb.

PaccraBiars ko3 pUIIMEHTHI B CXemMax
IIPOCTBIX OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUN
METOJIOM JIEKTPOHHOTO OanaHca.
Hab6nrogaTh XUMHUUYECKHUE OTBITHI

10 TUIaHy, aHAJIM3UPOBATH U J€NaTh
BBIBOJIBI.

[TpoBOANTH BBIUKUCIECHUS

10 YPABHEHUSIM XUMUYECKON PEAKIIUH.
HUcnonw3oBate UKT nas co3manus
MO/IEJIeN, MOATOTOBKHU MPE3CHTAU,
JOKJIa/I0B I10 TEME.

BricTpauBaTh pa3BepHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI

C oropoy Ha uHMOPMAITUIO

13 yueOHUKA U JPYTUX UCTOYHUKOB,

B TOM uncie MurepHera
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I10 U3BECTHOMY KOJINYECTBY BEILIECTBA,
00BeMy, Macce peareHTOB

WJIU POJYKTOB PEaKIINH;

MIPOCTEHIIIEH MOJICKYJISIPHOU (hOPMYJIBI
BEIIECTBA 10 U3BECTHBIM MACCOBBIM
JIOJISIM DJIEMEHTOB

HWtoro mo pa3aeny 26/34
Pe3epBHOE BpeMs 5/3
OBIIEE KOJIMYECTBO 102/136
YACOB I10 ITPOT'PAMME
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9 KNACC

Ne
/11

HanmeHnoBaHue pa3zenos u
TEM y4eOHOTO MpeaMeTa

KomauuectBo
1
4acoB

Cogepanne 00yIeHHs

OcHOBHBIE BUJIBI IEATEIHHOCTH
oOyyJaronmxcs

BelecTBo 1 XMMHUYecKasi peaKkuus

1.1

[ToBTOpEHue u yriyoieHue
3HAHUU O BEIECTBE

8/8

[ToBTOpEHUE U yriryoaeHue 3HAaHUN
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB
XUMHYECKUX 3JIEMEHTOB,

UX KOJMYECTBEHHBIC U KAUYECTBEHHbBIC
XapaKTEePUCTUKH (paguyc,
AIEKTPOOTPULIATEHLHOCTD, YHEPTUSI
noHuzanun). [locnenoBaTenbHOCTh
3aMO0JIHCHUS AJIEKTPOHHBIX OpOuTanen
aTOMOB MaJIbIX IMEPUOJOB.
Oco0eHHOCTH 3al0JIHEHUS
AIIEKTPOHHBIX OpOUTANICii aTOMOB
Oonpix nepruoaoB. [lepuognueckas
CUCTEMa XUMHUYECKUX DJIIEMEHTOB

B CBETE NIPEACTABICHUI O CTPOCHUU
aroMa. CTeneHb OKUCICHUS

YU BAJIEHTHOCTH. lIpencraBnenue

O MEPUOJUYECKON 3aBUCHMOCTHU
CBOMCTB XUMHUYECKHUX PJIEMEHTOB
(3MEKTPOOTPULIATETLHOCTD,

OnpenensaTs BUI XUMUYECKOH CBA3U
Y TUI KPUCTAJNIMYECKOMN PEIIeTKH
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BEILIECTB
B 3aBUCUMOCTH OT X CTPOEHHUS.
YMeTb 00BSICHATH TPUUUHHO-
CIEJCTBEHHYIO CBSI3b: CTPOCHHUE
aTOMOB XMMHUYECKOT0 3JIEMEHTa —>
BUJ XMMHUYECKOM CBSI3HU B €T0
COEIMHEHUHU — THUI KPUCTAILNTNYECKOU
pemeTku — (QU3NIEeCKue CBONCTBRA
BEILIECTBA.

[IpuMEHSTh €CTECTBEHHO- HAYUHBIE
METO/IbI TO3HAHUS (B TOM YHCJIC
HaO0JII0JICHHE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT U OCHOBHBIE ONIepaIiuu
MBICITUTEIBHOMN JEATETbHOCTU
(cpaBHeHuUe, KiaccudUKams).
BricTtpauBaTh pa3sBepHyTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

1 3/4 yyebHbix Yaca B Hegento.

23HaKoM (*) oTMeYeHbl AMaaKTUYeCKME eAMHULbI, BXOAALLME B COAEPKaHMe Kypca, PaCCYMTAHHOTO Ha 4 U B Heaento.
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OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA, KHUCIIOTHO-OCHOBHBIE
CBOMCTBA OKCHUJIOB U TUIPOKCHUIOB)
OT CTPOEHHUS aTOMa.

Crpoenue BemectBa. Bemecta

B TBEPJIOM, JKUIKOM U ra3000pa3HOM
COCTOSIHMH. BBl XMMUYECKOM CBSI3U:
MOHHAas, KOBaJICHTHasl (HEOJIApHas,
MoJIsipHast); OOMEHHBIN U JOHOPHO-
aKIIETITOPHBIA MEXaHU3M 00pa30BaHU
KOBAJICHTHOM CBSI3H.
MexXMOneKyIspHbIE B3aUMOICHCTBUS
(BomopojiHasi CBsI3b, CHIIbI Ban-nep-
Baanbca). Tunsl KpucTaminyecKux
pEIIeTOK — aTOMHAasl, UOHHas,
MeTaJTHYecKasi, MOJICKyJIsIpHas —

U 0COOEHHOCTH MX CTPOCHUS.
3aBUCHUMOCTh CBOICTB BEIIECTBA

OT TUIIAa KPUCTAJUTMYECKON PEIIETKU

U BUJIa XUMHYECKOM CBS3H.
IKcnepumenmanvhoe uzyueHue
eeuecme u A6JAeHUU
Llemoncmpayuu:

O3HaKoOMJIEHHE C MOJCIISIMHA
KPUCTAUTMYECKUX PEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIOXHBIX BEIIECTB (XJIOPHIA HATPUs)

C oropoi Ha HHGOPMAITUIO
13 yueOHUKA U JPYTUX UCTOUYHUKOB,
B TOM uncie MHrepHera
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1.2

OcHOBHBIC
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUECKUX
peaKumm

14/14

Knaccuukanus XuMUYIECKUX PEaKITHi
10 PA3JIMYHBIM MTPH3HAKAM

(110 YMCITy U COCTAaBY YYaCTBYIOIIUX

B PEAKIMU BEIIECTB, 10 TEILIOBOMY
b dexTy, 10 UBMEHEHHUIO CTETICHEH
OKHCJICHUS XUMUYECKHUX 3JICMEHTOB,
10 00OpPaTUMOCTH, IO YHACTHIO
KaTajn3aropa, IO  arperaTHOMYy
COCTOSIHUIO PEarupyromux BEIIeCTB).

DEeMEHThI XUMHYECKOM
TCPMOIANHAMUKH. 3Hepr CTHKa

XUMHYECKUX peakiuil. TermmoBon

3 PEeKT XUMHUYECKON PeaKIInu.

DK30- ¥ S3HAOTEPMUUYECKUE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUS. 3aKOH
I'ecca n ero cinencrsusa. Berunciaenus
M0 TEPMOXUMHUYECKUM YPABHEHUSIM.
IToHsITHE O CKOPOCTU XUMUUYECKOU
peaKunu. 3aKOH JIEUCTBYIOIIUX MacC.
@akTOpBI, BAUSIONINE HA CKOPOCTh
XUMHYECKOUN peakiuu. JHEPTHs
akTuBauuu. IloHaTue o kataiause.
®epmeHTbl. THTHOUTOPBHI.

[TonsiTue 06 0OpaTUMBIX

1 HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHAaTHE O XUMHUYECKOM
paBHOBecuu, npuHun Jle [larenbe.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUN U IPUMEHSTH 3TU MOHATHS
IIPU OTIMCAHUU CBOMCTB BEILIECTB U UX
IIPEBPALICHUM.

KnaccuduimpoBatbs XuMuyeckue
PEaKIUU MO PAa3IUYHBIM IIPU3HAKAM.
OOBSCHATH U IPOTHO3UPOBATH
3aBUCHUMOCTb CKOPOCTU XUMHUECKON
pEeaKlMH OT Pa3IUYHBIX (PAKTOPOB.
[TIporao3upoBaTh BO3MOKHOCTH
MIPOTEKAHUSI XUMUUECKUX

IIPEBPAILECHNAN B PA3JINYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEIb

Y BOCCTAHOBUTEIIb B OKUCIIUTEIbHO-
BOCCTAHOBHUTEIIBHON PEAKIIUU.
CocTraBnsaTh ypaBHEHHS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BAaHUEM METO/IA
AJIEKTPOHHOTO OajaHca.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKHE
AKCIEPUMEHTHI, IPOBOJIUTH
HaOIOICHUS, 1eTIaTh BHIBOIBI

0 pe3yJibTaTaM dKCIIEPUMEHTa
TP TPOBEICHUN JTAOOPATOPHBIX
OTIBITOB U TIPAKTUIECKOMN paOOTHI.
[IpoBOIUTH BBIUKCICHHUS
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YcinoBus cMEEeHUuss XMMHUYECKOTO
paBHOBecHuA. PaKTOPbI, BIUSIOLINAEC
Ha COCTOSIHHE XMMHYECKOI0
paBHOBecus. [IpornosupoBanue
BO3MO>KHOCTH ITPOTEKAHUS
XUMHUYECKUX MpEeBpalicHUun

B Pa3JIMUHBIX YCIOBUSIX HA OCHOBE
MpeACTaBICHUN 00 N3YUEHHBIX
AJIEMEHTaX XUMHYECKON KHHETUKH

1 TEPMOJIMHAMMKH.
OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE
peakunu. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC CBONCTBA
XHMHYECKHUX 3JIEMEHTOB, 3aBUCHUMOCTh
OT CTETICHU OKUCJICHUA. BaxkHbIie
OKUCJIUTEIN U BOCCTAHOBUTEJIH.
IlepmaHranar kanus
(xapakTepuctuka). CoctaBieHue
YPaBHEHUUN OKUCIIUTEIBHO-
BOCCTAHOBHUTEIbHBIX PEAKIUN

C HCITOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.
IKcnepumenmanivHoe uzyuenue
eeuecme u A6JAeHUU
Jlemoncmpayuu:

3aBUCHMOCThH CKOPOCTH XUMHUYECKOU
pEeaKIuu OT BO3/ACHCTBUSI pa3IMYHBIX

110 YPaBHCHUAM XHUMHYCCKHUX peaKuHﬁ.

YyacTBOBaTh B COBMECTHOM paboTe
B M1ape WJIU IPYIIIE.

BricTpanBaTh pa3BepHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

C Onopoy Ha uHGOPMAITUIO

13 yueOHUMKA U IPYTUX UICTOUHUKOB,
B TOM uncie MHrepHeTa
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(bakTopoB (BIMSIHUE KaTaIU3aTopa
Ha CKOPOCTh XUMUYECKOMN PEAKIIUH).
OnbITHI, WILTIOCTPUPYIOIINE
00paTUMOCTh XUMHUUYECKHUX PEaKIIUM.
OnBITHI, WILTIOCTPUPYIOLTUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peaxuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHEHHUS ).
JlabopamopHhuwiti onvim:

N3y4yeHue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIiuu OT Pa3INnIHbBIX
(bakTopoB.

Ipaxmuueckas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3as1a4 1o TeMe «OKHCIUTETbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUN.
Buvruucnenus:

10 TEPMOXUMHUYECKOMY YPaBHEHUIO
peakiuu: TeroBoro g dexra
XUMHUYECKOUN peakluy Mo KOJIMYECTBY
BELIECTBA, Macce WIH 00beMy
IIPOpEarupoBaBILErO

WM 00pa30BaBILIErOCs BEIIECTBA;
KOJIMYECTBA BEIIECTBA, MACChI

WK 00beMa BEIIEeCTBa 110 U3BECTHOMY
TEMI0BOMY 3D PEKTY XUMUUECKON
peakiuu;
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Macchl TMPOAYKTa peaKIuu
110 U3BECTHOI Macce OJHOTO

W3 UCXOJIHBIX BEIIECTB, B3STOTO
B BHJIC pacTBOPA, COAEPKAIIETO
OTIPEICIICHHYIO KOHIICHTPAIIUIO
PacTBOPEHHOT'O BEIIECTBA

1.3

DIIEKTPOJIUTHUYECKAS
T CCOLIMAIUSI.
XUMUYECKHE PEAKIINH
B pacTBOpax

12/14

DIEKTPOIUTHYECKAS JUCCOLAALIHS.
XUMHUYECKHE PEAKIIUH B pACTBOPAX.
Teopus 3JIEKTPOIUTAYECKON
aucconuanvu. PactBopenue kak
(U3UKO-XUMHUYECKHI MPOLECC.
[lonsATHe 0 rMapaTax u
KPUCTAILTOTUAPATAX. DIEKTPOJIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHUOHBL.
Mexanusm qucconmanuy BEIeCcTB

C pPa3JIMYHBIM BUJIOM XUMHUYECKOU
cBs3u. CUiIbHBIC U cabbie
ANEKTPONUThL. CTENEeHb JUCCOLMALINH,
KOHCTaHTa auccounanuu. Monnoe
MIPOU3BEICHUE BOIbI. BOIOpOaHbIN
rokasaresns. MHIuKaTopsl.
DNEeKTpoIUTUYECKAs! TUCCOLUALIUS
KHCJIOT, OCHOBAHUM U COJICH.
Peakiuu nonnoro oomena. Y cioBus
MPOTEKAHUS PEAKIIUA HOHHOTO
oOMeHa. MoJieKysipHbI€, TTOJTHBIE U
COKpalIECHHbIE HOHHbIC YPABHEHUS

PackppIBaTh CMBICIT NU3Yy4aE€MbIX
ITOHSATHM, & TAKKE CMBICI TEOPUH
AIEKTPOIIMTUYECKON TUCCOLIUALUY.
OOBIICHATH TPUYUHBI
AIEKTPONPOBOTHOCTH BOJIHBIX
pPacTBOPOB BEILECTB; Pa3JIN4aTh
c1a0ble ¥ CHJIbHBIE 3JIEKTPOJIMTHI.
CocTaBnsaTe ypaBHEHUS JUCCOLIUALMHT
KHCJIOT, 1IIEJI0YEH U COJICH, ITOJIHBIE

Y COKPAILCHHbIC HOHHBIC YPABHEHUS
XUMHYECKUX PEAKIUA HOHHOTO
0oOMEeHa, KpaTKue NOHHBIE YPaBHEHUS
IIPOCTBIX PEAKLMI TUAPOIIN3A COJIEH.
IIporao3upoBaTh BO3MOKHOCTH
IPOTEKaHUs peakuii HOHHOTO OOMEeHa
B PA3JINYHBIX YCIIOBHSIX.
XapakTepu30oBaTh 00IIKME XUMHUUECKHE
CBOWCTBA BEILECTB Pa3JIMYHBIX
KJIACCOB Ha OCHOBE TEOPHUH
AIEKTPOJIMTUYECKON JUCCOLMALINY;
IIOATBEPKAATh CBOMCTBA IPUMEPAMHU
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peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUU U COJIEH B CBETE
MPEJCTaBICHUI

00 3JIEKTPOIMTUIECKOMN TUCCOTTHAITIH.
KadecTBeHHBIC peakiuy Ha HOHBI.
['maponus conent. lonHbIE ypaBHEHUS
TUApOoJIN3a cojiel. XapakTep cpebl

B BOJIHBIX PacTBOpax COJIEH.
JKcnepumenmanvHoe uzyueHue
eeuiecme u A6J1eHUU

Jlemoncmpayuu:

HccnenoBanwue 37IEKTPOITPOBOTHOCTH
pPacTBOPOB, TIPOIIECcca TUCCOITHAITTN
KHCJIOT, IIIeJI0YeH M COJICH.

OMNBITHI, WUTFOCTPUPYIOITUE TTPU3HAKH
MPOTEKaHUS PeaKiuii HOHHOTO OOMEHa
(oOpaszoBaHue ocajKa, BbIJICIICHHUE
ra3a, o0pa3oBaHUE BOJIbI).
[IpuMeHeHue UHIUKATOPOB (JIakMyca,
MeTuopanka u ¢enondraienna)

JUTSL OTIPEICIICHUSI XapaKTepa CPeIbl

B PacTBOpAaxX KUCJIOT, OCHOBAHUMN U
COJIEH.

Jlabopamophvie onvimoi:

N3y4yenune npu3HaKoB MPOTEKAHUS
peakiuu HOHHOTO OOMEHA B PacTBOpPax
AIIEKTPOJIUTOB (C 0Opa3zoBaHUEM

MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUHN
XUMHUYECKUX PEAKIUH.

PemaTte skciepruMeHTaBHEIE 331291
1o TeMe.

[1manupoBaTh M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOJAUTH
HaOJIIOJICHUS, JIeJIaTh BHIBOJIBI

Mo pe3yJIbTaTaM dKCIIEPUMEHTA

TP TIPOBEICHUHN JTAOOPATOPHBIX
OTIBITOB M TIPAKTHYECKUX PadOT.
CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000pPYAOBAHUS.
[IpoBOIUTH BHIUUCIICHHUS

M0 XUMUYECKUM YPaBHEHUSM.
YyacTBOBaTh B COBMECTHOM paboTe
B T1ape WK TPYIIIIE.

BricTpauBaTh pa3BepHyTHIE
MMMCbMEHHBIC U YCTHBIE OTBETHI

C oropoy Ha uHMOPMAITHIO

13 yUeOHHMKA U IPYTUX UCTOUYHHUKOB
uHdopmaruu, B ToMm yucie Mutepaera
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ocaJika, BbIJICJICHUEM rasa,
oOpa30BaHUEM BOJIbI): Cyib(aTa MeIu
(IT) u menouun, kapOoHATa HATPUS U
COJISTHOM KHCJIOTBI, PEaKIUs
HEUTpaJIn3alii MEXAY TMIPOKCUIOM
KaJIusl U COJITHOM KUCIOTOM.
Hcnonb30BaHre HHANKATOPOB
(Jtakmyca, METUJIOpaHkKa U
dbenondranenna) s onpeacacHus
XapakTepa Cpelibl B paCTBOpPax COJIEH.
Pacnio3HaBanue HEOPraHMYECKHUX
BEILECTB C TOMOIIBIO KAYECTBEHHBIX
pEaKIMid HA UOHBI.

Ilpakmuueckue pabomoi:

Ne 2. Pemenue skcriepuMeHTaIbHbIX
3a/1a4y 1o TeMe «DJEKTPOJIMTUYECKAs
JTUCCOLIAALIUSY.

Ne 3. Pemrenue skcriepuMeHTaIbHBIX
3aga4 1o teMe «I uaponus cosein».
Buvruucnenua:

Macchl MMPOAYKTa peaKIuU

I10 U3BECTHOM MaCCe OJTHOTO

U3 UCXOJHBIX BEIIECTB, B3SITOTO

B BHJIE PACTBOPA, COJIEPIKAIIETO
OTPEEICHHYIO KOHIICHTPALIUIO
PacTBOPEHHOIO BEIIECTBA

Htoro no pazgeny

34/36
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HemeTanabl M UX CocAMHCHUA

2.1

OOmiasi xapakTepuCTHKa
XUMUYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['anorenst

6/8

OO6m1as xapakTepUCTHUKAa HEMETAJLJIOB.
Oc00EHHOCTH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB, TPOCTHIX
BEILECTB, AJNIOTPOIHSI.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIE
CBOMCTBa HEMETAJIOB.
CpaBHUTENBHAS XapaKTEPUCTHKA
COCIMHEHUI HEMETAJIJIOB.

OO0111ast XapaKTepUCTUKA TAJIOT€HOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTENIEHU OKUCIICHHUS.
Crpoenue u pusznueckue CBOMCTRA
IIPOCTHIX BEIIECTB — FAJIOI€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMozeiicTBue

C MeTajjaMu, HeMeTaJlJIaMH, BOJOM,
1IeJI0YaMHu ).

Xmoposonopoa. CoJisiHast KACIIOTA,
XUMHUYECKUE CBOMCTBA, ITOJIYYEHUE,
npuMeHeHue. Jlercraue xiaopa

U XJIOPOBOJIOPOJIa HA OPTraHu3M
YeJioBeKa.

Baxnenmme XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJIE.

IloHATHE O KHCIOPOACOAEPKALLNX
KHMCJIOTaX XJIOPA U UX COJISIX.

OOBSACHITH O0IIIHE 3aKOHOMEPHOCTH
B U3MECHEHHUH CBOMCTB HEMETAJIJIOB
Y UX COEUHEHU B IIpeienax MaJibIxX
MIEPUOJIOB U TJIABHBIX MOATPYIIII
[Tepnoauuecko CUCTEMBI
XUMUYECKUX IJIEMEHTOB C yUETOM
CTPOECHHUS UX aTOMOB.
[Iporuo3upoBarts CBOMCTBA
XAMHAYECKHUX IJIEMEHTOB —
HEMETAJIOB U UX COSJIMHCHUM

Ha OCHOBAHWH 3aKOHOMEPHOCTEM
ITeproauuecko CUCTEMBI.
Xapaktepu3oBaTh (pU3UUYECKUE

1 XMMHUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB TaJIOTEHOB (Ha MpUMepe
XJIOpa) U CIOKHBIX BEIIECTB
(XJ1I0pOBOIOPOIA, XJIOPHUIA HATPHS,
KHUCJIOPOJICOJIEp KAIIMX KUCIIOT XJIOpa
U UX COJIeil), CriocoObl MOTyYeHUs,
MIPUMEHEHHUE U 3HAUYCHHE B IPUPO/IC
1 JKU3HM YeJIOBEKA.

OnpenensaTh XJI0puI-, OpoOMuUI-

Y MOJUI-UOHBI B paCTBOPE.
[InaHupoBaTH U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOJIUTH
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JKcnepumenmavHoe uzyueHue
eeuiecme u AGNEHUU
Llemoncmpayuu:

OOpa31bl NPUPOIHBIX XJIOPUIOB
(ramoreHuioB).

OnbIThI, OTpaxaromme Gru3nIecKue
Y XUMHUYECKHE CBOMCTBA rAJIOTEHOB
Y UX COCJIUHEHUM.

Jlabopamophvie onvimoi.:
O3zHakomiieHHe ¢ 00pa3laMu
MIPUPOHBIX XJIOPHIOB
(raJIoreHuI0B).

N3yueHne CBOKMCTB COSTHON
KHCJIOTBHI.

[IpoBeneHNe KaueCTBEHHBIX PEaKIINil
Ha XJIOpUI-, OpOMHU/I- ¥ MOIUI-UOHBI,
1 HaOJII0JICHHE TIPU3HAKOB X
MPOTEKAHUSI.

Ipaxmuuecxas paboma:

No 4. TlonyueHue CoNsIHON KUCIIOTHI,
V3y4YE€HUE €€ CBOWCTB.

Boruucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIH,
€CJIM OJIMH UX PEarcHTOB JaH

B U30BITKE;

00BEMOB ra30B 110 YPaBHEHHUIO
XAMHUYECKOUN peaKiuu

HaOIIOIEHNS], A€JIaTh BBIBOIBI

10 pe3yJibTaTaM SKCIIEPUMEHTA
P IPOBEICHUHU JIA0OPATOPHBIX
OMBITOB U MPAKTUYECKUX PAOOT.
CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboTHI B 1aOOpaTOpUH

P UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.
YyacTBOBaTh B COBMECTHOM paboTe
B MaJiO# IpyIIIeE.

[IpoBOAUTE BBIYKUCIICHUS

10 XUMUYECKUM YPaBHECHHUSIM.
Hcnonbs30BaTh NEPUOIAYECKYIO
Ta0JIuUIly ¥ TaOJIUIlY PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJC
JIUISL BBITIOJTHEHUS 3aJaHUMH.
BricTpauBaTh pa3BepHyTHIE C ONIOPOU
Ha uH(pOpMaIHIO U3 yUeOHHKa,
CIIPaBOYHBIX MATEPUAJIOB U JIPYTUX
HMCTOYHUKOB, TPAMOTHO HCIO0JIb30BATh
V3y4YECHHBIN ITIOHATUHWHBIN arapar
Kypca XMMHUH, COITPOBOXKAATh
BBICTYIUICHUE MIPE3EHTALUEN
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2.2

OO1mas xapakTepucTuKa
XAMHAYECKHX DJIEMEHTOB
VIA-rpymisl.

Cepa u ee coeIMHEHUS

6/10

OO6111ast XapaKTepuCTUKA XUMHUYECKUX
anemMeHToB VIA-rpynnsl.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIC CTENICHU OKUCIICHHUS.
Ctpoenue u (pu3nvecKre CBOMCTBA
MIPOCTBIX BEIIECTB — KUCIIOPO/Ia

U CEpbl. AJUIOTPOTHbBIE
MOU(DUKALIUY KUCIIOPOJIa U CEPHI.
XHUMUYECKUE CBOMCTBA CEPBI
(B3auMOJIeHCTBHE C HEMETAUIAMH,
MeTaJlJIaMU, KOHIEHTPUPOBAHHBIMU
a30THOM M CEPHOU KUCIOTAMH).
CepoBo10po/1, CTpOEHUE, PUBUUECKUE
U XUMHYECKUE CBOMCTBA (KUCIIOTHBIE
Y BOCCTAHOBUTEIbHBIE CBOMCTBA).
OKcupl cepbl KaK MPeACTABUTENH
KHUCJIOTHBIX OKCUJIOB. CepHUCTas
KucioTa u ee conu. CepHast KUCIoOTa,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBuTeNs Kiacca
KUCIOT U crierudpuueckue). Conu
CEPHOM KUCIIOThI. XUMUYECKHUE
peaKIuu, JiexKallre B OCHOBE
MIPOMBITINICHHOTO CTI0C00a TOTyYeHHUSI
cepHOU KucioThl. [IpencraBnenns

0 XMMHUYECKOM IPOU3BOJICTBE

Y CBSI3aHHBIX C HUM MPOQECCHsIX.

Onpenensats HAIUYUE CYJIbPUT-,
cynabbua- U cyabhaT-uOHOB

B PacTBOPE.

[losicHAATh Ha TpUMEpPaxX CYIIHOCTh
AKOJIOTHYECKUX MPOOJIEM, CBA3aHHBIX
C HAXOXKJICHHUEM COEAUHEHUN Cepbl
B OKpY>KalolleH cpeae.
[1manupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, IPOBOJIUTH
HaOJIIOICHUS, 1eTIaTh BHIBOIbI

0 pe3yJibTaTaM SKCIIEPUMEHTA
TP TIPOBEICHUHN JTA0OPATOPHBIX
OTIBITOB M TIPAKTHYECKUX PadOT.
CrnenoBaTh mpaBuiIam 6€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKUX
BEILIECTB U 000PYI0BAHUS.
[Tpou3BOANTH BBIUUCICHUS

0 XMMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe
B MAJIOW TPYIIIIE.

Hcnonbs30BaTh NEPUOIAUECKYIO
TaOIUIly ¥ TaOJIUIlY PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJC
JUTSI BBITIOJTHEHUS 33/TaHUH.
Hcnonb30BaTh Npu BBIMOIHEHUH
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[IpuMeHeHne cepHOM KMCIIOTHI

U CyJb(aToB.

KauecTBeHHBIE peakiiuu Ha CyIb(UT-,
CynbpuUI- U CyJIb(aT-aHUOHBI.
Haxoxnenue cepbl 1 ee COeTMHEHU N
B [IPUPOJIE.

XHUMHUYECKOE 3arpsI3HEHHE
OKPYKaIOUIEH CPelIbl COCTUHEHUSAMU

cepbl (KUCIOTHBIE JOXK/IH, 3arpsI3HEHUE

BO3/1yXa), CHOCOOBI €ro
MpeAOTBPAICHUS.
IKcnepumenmanvhoe uzyuenue
eeuiecme u A6J1EHUU
Jlemoncmpayuu.

O3HakoMJIeHHE C 00pa3laMU CEPhI

U €€ MPUPOJIHBIX COEAUHEHU.
HaGmonenue nporecca
oOyTJIMBaHuUsI caxapa Mo JeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOU
KHUCJIOTBI.

B3aumoeiicTBrEe cepbl C BOJOPOIOM,
MeJIbI0, HATPUEM, KHUCIOPOJIOM.
JlabopamopHvie onvimul.

N3ydyeHne XuMHU4YECKUX CBOMCTB
pa30aBIEHHOMN CEpHOM KUCIIOTHI.
IIpoBeneHre Ka4eCTBEHHBIX
peakiuii Ha cyabpua-, CynbpuT-

y4eOHBIX 3aJaHUil U B IpOLEcce
UCCJIEN0BATEIBCKON IEATEIBHOCTH
HAy4HO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKAHMS,
CIIPABOYHBIE MaTEPUAJIbL, PECYPCHI
Nurtepnera
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U cyiIb(daT-uoHbBI, M HAOIIOICHHE
MPU3HAKOB MX MTPOTECKAHUSI.
Buviuucnenus:

MacChl MPOJIYKTa PEAKINH

10 U3BECTHON MaccoBOW (00BEMHOIN)

noie (%) ero BBIX0a OT TEOPETHUCCKU

BO3MOKHOTO;
MaccoBoii (00beMHoI1) goiu (%)
BBIXO0/1a MTPOYKTa PEaKIun

10 U3BECTHOM Macce (00beMY)
UCXOHOTO BEIIECTBA U MPOTyKTa
peaKmu

2.3

OO6m1ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB
VA-rpynisl.

Azor, dhocdop u ux
COCIIMHEHUS

10/12

OO01mast xapaKTepUCTHKA FJIEMEHTOB
VA-rpymibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCJICHUSI.

A30T, pacpocTpaHeHHE B IPUPOJIE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA
(B3auMOEHCTBHE C METAIAMU,
BOJIOPOJOM, KHCJIOPOJIOM).
Kpyrosoport azora B mpupoze.
AMMHak, ero Gpu3nIecKue

U XUMUYECKHE CBOMCTBA (OKHUCIICHUE,
OCHOBHBI€ CBOMCTBA BOJHOI'O
pacTBopa), HpUMEHEHUE

U TMOJIy4YeHHe B TJabopaTopuu

Y TIPOMBIIIJIEHHOCTH.

OOBICHATH 0011IME 32aKOHOMEPHOCTHU
B U3MEHEHUU CBOWCTB 2JIEMEHTOB
VA-rpynnsl 1 uX COeITMHEHUI

C YYETOM CTPOEHUS UX aTOMOB.
IIporHo3upoBartb CBOMCTBA
XUMUYECKUX DJIEMEHTOB.
VA-rpynmnsl ¥ uX COeAUHEHUHN

Ha OCHOBAHUU 3aKOHOMEPHOCTEN
ITepuoanueckor CUCTEMBI.
OOBSACHITH MPUYUHHO-CIIEACTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA —
CBOWCTBA — MPUMEHECHHUE.
XapaxkTepuszoBaTh (PU3NUYECKUEC

Y XUMHUYECKHUE CBOMCTBA TPOCTHIX
BeIeCTB a30Ta U pocdopa u ux
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Hon aMMOHWUSs1, JOHOPHO-AKIIEITOPHBIT
MEXaHU3M €ro 00pa3oBaHUs.

Conu amMoHUS, UX (HPU3UYECKHE

Y XUMHYECKHE CBOMCTBA (Pa3I0KCHHE
¥ B3aUMOJICHCTBHE CO MIEIOYAMH),
npumeHeHne. KauecTBeHHas peakmus
Ha MOHBI aMMOHUs1. OKCUJIBI a30Ta

(1, 1, 1, 1V, V). A3otrcras KUcioTa.
ABOTHasI KUCJIOTA, €€ TIOJydYCHHE,
bu3nYecKue 1 XUMHUYECKHUE CBOMCTBRA
(oO1ue Kak mpeacTaBuTENs Kiiacca
KHUCIIOT U CTIeIU(UIECKHE),
npuMeHeHne. XUMUYECKUEe PEaKkilui,
JISKAIUE B OCHOBE TIOJTYICHUS
a30THOM KHUCJIOTHI

B ITPOMBIIIICHHOCTH.

HuTpathbl 1 HUTPUTHL.

KauecTBeHHbBIC peakliui Ha HUTpAT-H
HUTPUT-aHHOHBI. XUMHUYECKOEC
3arpsA3HEHUE OKPYKAIOILIEH CPEIbI
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC
JIOK]TIN, 3aTPSA3HCHHE BO3TyXa, IIOYBBI
Y BOJIOEMOB).

docdop, amnoTpornHbie MOAUPUKAIAN
docdopa (6enbrit u kpacHbii hochop),
bu3NYecKue 1 XUMUYECKHE CBOMCTBA
(B3auMOIEHICTBHE C METAITIAMH,

COeIMHEeHUM (aMMuaKa, cojei
aMMOHUSI, @30THOM KUCIIOTHI,
HUTpaTOB, okcuoB docdopa (111, V)
u dhochopHoi KUCIOTHI, hochaTon),
CIIOCOOBI UX TIOJTyYEHHUSI, TPUMEHEHUE
Y 3HaYCHUE B TIPUPOJIC U KU3HU
YeJI0BEKa.

Onpenensatb HOHBI aMMOHUSA, pocdat-
HWOHBI B PaCTBOPE.

[TosicHsATh Ha TpUMEPAX CYIIHOCTh
AKOJIOTUYECKHUX MPOOJIeM, CBI3aHHBIX
C HAXOXKJICHUEM COCTMHEHUN a30Ta
u ¢ocdopa B OKpyKaroiien cpee.
Hcnonbs30BaTh NEPUOIAYECKYIO
TaOauUIly ¥ TaOJIUIlY PACTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJIEH B BOJE
JUTSL BBITIOJTHEHUS 3a/TaHUN.
[1manupoBaTh ¥ OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, IIPOBOIUTH
HaOIOICHUS, 1eTIaTh BHIBOIBI

0 pe3yJIbTaTaM dKCIIEPUMEHTa

TP TIPOBEICHUH JTAOOPATOPHBIX
OTIBITOB M TIPAKTHYECKUX PaOOT.
CrnenoBaTh mpaBuiIaM MOJIb30BAHUS
XAMUYECKOU MTOCYI0U

1 1a0OpaTOPHBIM 000PYIOBAHUEM,
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KHCIJIOPOJOM, raJOr€HaMH,
KOHIICHTPUPOBAHHBIMU a30THOM

U CEpHOM KHUCIIOTAMH).

Oxcupl pochopa (M1, V), pochopnas
KHUCTI0Ta, GU3NYECKUE U XUMUYECKHE
CBOICTBa, nosyuenue. KauecrBenHas
peakuus Ha pocdaT-uOHBI.
[IpencraBienus o raJloreHuIax
docdopa (111, V).

[ToHATHE O MUHEPAIBHBIX
ynoopenusix. A3oTHsie, pocopHsie,
KOMIUIEKCHBIE YTOOpEHMUSL.
XUMHUUYECKOE 3arps3HEHNE
OKPYKarOUIEH CPEbl COEAUHEHUSIMU
azota u ocdopa.
IKcnepumenmanvroe uzyueHue
eeuecme u A6JAeHUU
Jlemoncmpayuu:

O3zHakomiieHne ¢ PU3NIECKUMU
CBOMCTBaMH a30Ta, hochopa u ux
COCIUHCHUM.

B3anmoneiicTBre KOHIEHTPUPOBAHHOU
a30THOM KHUCJIOTBI C MEZBIO.
KauecTBeHHbIE peakliii Ha HUTpaT-

Y HUTPHUT-UOHBI.

O3HakomIieHHE ¢ 00pa3aMu a30THBIX
U QpocopHBIX yIOOPEHHIA.

a TaKk)Ke IMpaBuiiaM oOpaIeHus

C BEIIECTBAMHU B COOTBETCTBUU

C MHCTPYKIIHSIMHU.

[Ipon3BOANTE  BBEIYHUCICHUS
0 XUMUYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe
B Tape WIH TPYIIIe.

BricTpauBath pa3BepHyThIC
MMCbMEHHBIC U YCTHBIE OTBETHI

C Ornopoy Ha uHMOPMAITUIO

W3 Pa3INIHBIX UCTOYHUKOB, B TOM
yucie MIHTepHeTa; nenath KpaTkue
COOOIIEHHUSI IKOJIOTUYECKOU
HAIPABJICHHOCTH
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Jlabopamophvie onvimol.:

N3yueHue CBOMCTB COJIE aMMOHUS
(B3amMoAeiiCTBHUE COJIEH aMMOHMS
CO IIEJI0YBIO).

KauecTtBeHHas peakuus Ha COIU
aMMoHUsI, Ha ¢ochaT-uOHbI

Y U3y4YE€HUE MPU3HAKOB UX
MIPOTEKAHUS.

Ilpakmuuecxas paboma:

Ne 5. [lonyyenue aMmmMHaKa, u3y4yeHue
€ro CBOKCTB.

Buiuucnenus:

110 YPABHEHUSIM XUMHUUYECKUX PEAKIUN

2.4

OO6m1ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB
[VA-rpynmnsi.

Yraepoa U KpeMHUM,
UX COCTMHEHUSI.

bop

11/13

OO1as xapakTepuCTUKA SJIEMEHTOB
IVA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCIICHHUSI.

VYrnepon, anaoTponHbie MOIUDUKAITUN
(rpadwurt, anma3s, ¢pyinepeH, rpadeH,
HAHOTPYOKM), PU3HUECKHE

Y XUMUYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB (B3aUMOJCHCTBHE

C METaJUIlaMU, HEMETaJIAMH,
KOHIIEHTPUPOBAHHBIMU a30THOU

u cepHoii kuciaoramu). [lonstue

00 agcop6muu. Kpyrosopot yriepoaa
B IIPUPOJIE.

OOBICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl 1 UX COeJUHEHUIA

C YYETOM CTPOEHUS UX ATOMOB.
IIporHo3upoBartb CBOMCTBA
XUMHYECKUX DIIEMEHTOB — HEMETAJIJIOB
Y UX COCIMHEHU Ha OCHOBAHUU
3akoHOMepHocTel [lepnoanueckon
CUCTEMBI.

OOBIACHATH MPUUMHHO-CIIEACTBEHHYIO
CBS3b: CTPOCHHE BEIIECTBA —
CBOWCTBA — NPUMEHEHUE —

Ha IpUMepax COeIMHEHUH yriiepoaa
Y KPEMHHSL.
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Oxcuppl yraeposa,

X pU3NYECKHe U XUMHUYECKHE
CBOMCTBA, JICHCTBHUE Ha JKUBbHIC
OpraHu3Mbl, OJy4YEHUE

U IpUMEHEHUE. DKOJOTUYECKUE
po0eMbl aTMOC(EphI, CBSI3aHHBIC

¢ okcusioM yriepoaa (IV).

VYroibHas KUCJIOTA U €€ COJHU, UX
bu3NYecKre 1 XUMHUYECKHUE CBOMCTRA,
MOJIyYeHHUE U MPUMEHEHHE.
Kap6onatsl, rusipokapOOHaTHI, UX
cBoricTBa. KauecTBeHHas peakuus

Ha kapOoHaT-uoHbI. cnoyib30BaHue
KapOOHATOB B OBITY, MEJUIUHE,
MIPOMBITIUICHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHaUYaNBbHBIC TTIOHITHS

00 OpraHUYeCKuX BEIeCTBaX KaK

O COEMHEHUSX YTIIepo/a:
yTIEBOJOPOABI (METaH, 3TaH, dTUJICH,
alleTUJICH ), DTAHOJI, TTUIEPHH,
yKCycHas kucyioTa. [Ipupoaabie
HMCTOYHUKH YIJI€BOAOPOIOB (YroJib,
NPUPOAHBIN Ta3, He(Th), MPOAYKTHI UX
nepepadoTKU, UX POJib B OBITY

U POMBINIIIEHHOCTH. [ToHsTHE

0 OMOJIOTUYECKU BAKHBIX

XapakTepu3oBaTh PU3HUECKUE

1 XHMHYECKUE CBOMCTBA IIPOCTHIX
BEILIECTB yTIiIepoa U KPEMHHUS U UX
COeIMHEHUN (OKCHUJIOB YIJIEPO/Ia,
YTOJIBHOM KUCIOTHI, KApOOHATOB,
OKCHJIa KpeMHUS, KpEMHUEBOMN
KHUCJIOTBI, CWJIMKATOB), CIIOCOOBI UX
MOJTYICHUS, TPUMEHEHNE U 3HAYCHUE
B IIPUPO/IE U )KU3HU YEJIOBEKA.
Onpenenstb KapOOHAT- U CHIIUKAT-
HOHBI B PaCTBOPE.

OOBACHSTH CYITHOCTh SKOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YIJIEKHUCIIOTO Ta3a B OKPYKaKOLIEH
cpere.

[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
U CTPOCHUS OPTaHWYECKUX BEIIECTB
MpUMEPaMH MPOCTHIX COCTUHEHUMA
(MeTaH, 3TaH, ATUJIEH, alleTUJICH,
ATaHOJI, TJIMIIEPUH, YKCYCHAs
KHUCJIOTA).

NnmrocTpupoBaTh B3aMMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUM
yTaepo/ia U OPTaHNYECKUX BEIIECTB.
OnuceiBaTh pojib OCJIKOB, JKUPOB

Y YTJIEBOJIOB B PYHKITMOHUPOBAHUH
JKUBBIX OPTaHU3MOB.
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OpraHNUYECKUX BEUIECTBAX — KHUPAX,
OeJikax, yriaeBojax — U UX poju

B )KM3HU 4esioBeKa. EqMHCTBO
OpraHUYECKUX U HEOPTaHUYECKHUX
coenquHeHuii. Kpemuuii, ero
(U3HYECKUEe U XUMUYECKHUE CBOMCTBA
(B3auMOJIEHCTBUE C METAJNIAMH,
KHCIJIOPOJOM, YTJIEPOJIOM,
raJloreHamHu ), oJly4YeHue

U npuMeHeHue. Poib kpemHust

B MIPUPOJIC U TEXHUKE.

Oxcup kpemuus (IV), kpemHueBas
KHCJIOTa, CUJIMKAThl: (DU3UUECKUE U
XUMUYECKUE CBOICTBA, MOJIYYEHUE
Y IPUMEHEHUE B OBITY

Y IPOMBIIIJIEHHOCTH.

Baxxneinmme cTpouTenbHbIE
MaTepHualbl: KEpaMHKa, CTEKJIO,
LIEMEHT, OCTOH, >KEJIE300€TOH.
[IpoGnembl Oe30macHOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX
MaTepUaoOB B ITOBCEIHEBHOMU
XKU3HU. bop.

Oco0OeHHOCTH CTPOCHHS aTOMa.
OO6m1ue npeacTaBiIeHUs 0 PU3NUIESCKUX
Y XMMUYECKUX CBOWCTBAX.

bopHas kucnora.

Hcnonp30BaTh NEPUOAUYECKYIO
TaOJIUITy ¥ TaOJUIly PACTBOPUMOCTHU
KHCJIOT, OCHOBAHUM M COJICH B BOJIC
JUUISL BBITIOJTHEHUS 3aJaHUH.
[TpoBOAUTE BHIYUCIIEHUS MACChI
(oOBeMa; H.y.) IPOAYKTa peakuuu
0 JaHHOU Macce (00beMY) UCXOTHOTO
BEILIECTBA, COICPIKAILIECTO
ONPEICICHHYIO MAaCCOBYIO JIOJIO
IIPUMECEN.

[1nanupoBaTh U OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJAUTH
HaOJIFOJICHUS, JIeJIaTh BHIBOJIBI

Mo pe3yJbTaTaM IKCIIEPUMEHTA
MIPY IIPOBEICHUHN JIA0OPATOPHBIX
OTIBITOB M TIPAKTHYECKUX PadoT.
CrnenoBaTh IpaBUIaM MOJIb30BAHUS
XAMHUYECKOUN NTOCYI0U

1 1a00paTOPHBIM 000PYI0BaHHEM,
a TaKXe MpaBuiIaM 0OpalleHus

C BEIIIECTBAMH B COOTBETCTBUU

C MHCTPYKIIHSIMHU.

VYyacTBOBaTh B COBMECTHOM padoTe
B MAJIOW TPYIIIIE.

Hcnonb30BaTh U BBIMOIHEHUN
y4eOHBIX 3aJIaHUK U B IIPOIIecce
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IKcnepumenmanvroe uzyieHue
eeuiecme u AGNEHUU
Llemoncmpayuu:

Mopenu KpUCTAINTNYECKUX PEIIETOK
anmMasa, rpaduTa, MOJIEKYJIbI
bymnepena.

O3HaKOMIIEHHE C ITPOLIECCOM
a7copOILIUU paCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM

U yCTPOMCTBOM IIPOTHBOTA3a.
O3HakomIIeHHE ¢ 00pa3lamMu
MPUPOIHBIX KAPOOHATOB M CUITMKATOB,
C MPOJYKIHNEN CUITUKATHON
MPOMBIIIIJICHHOCTH.

Komnexuusa «<Hedtsb

1 He(TENPOTYKTHI.

Monenu MOJIeKyJI OpraHuYeCKUX
BELIECTB.

Buneomarepuanibl: CUIMKaTHAS
MPOMBIIIJIEHHOCTb.

JlabopamopHvie onvimol:
[Tomryuenue, cobupanue,
pacro3HaBaHKUE U U3YYECHUE CBOMCTB
YTJIEKUCIIOTO Tra3a.

N3ydeHne B3anMHBIX TPEBPALCHUN
KapOOHATOB U FMAPOKAPOOHATOB.
[IpoBeneHNe KaueCTBEHHBIX PEAKIIUA

HCCIIEI0BATENIbCKOM AEATEIIBHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COAEPKAHMUS,
CIIPaBOYHBIE MaTEPHAIIBI, PECYPCHI
HNuTepuera
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Ha KapOOHAT- ¥ CUJTMKAT-UOHBI

Y U3y4YCHHE MPU3HAKOB UX
MPOTEKAHUS.

Ipaxmuueckue pabomuwi:

Ne 6. ITonyuenue okcua yriepoaa
(IV) 1 n3ydeHue ero CBOMCTB.

Ne 7. Pemienue sxkcriepuMeHTalbHBIX
3a7a4 no teMe «Baxxnenmue
HEMETAJUIbI U UX COCIMHEHUSD.
Buiuucnenus:

Macchl (00beMa; H.y.) MPOAYKTa
peakiuu 1o JaHHol macce (00beMy)
HCXOJ/IHOTO BEILIECTBA, COAEPKAILETO
OMPEJICICHHYIO MAaCCOBYIO JIOJIO
IpUMecen

Hroro no pazuerny 33/43
MeTaJibl M UX COeIMHEHUS
3.1 | OGmme cBoOMCTBa METAIIIOB 5/10 OO01ast XxapakTepuCTUKa XUMUYECKUX | PackpbIBaTh CMBICT M3y4aeMbIX

AIIEMEHTOB — METAJJIOB HA OCHOBAHUHU
ux nonoxenus B [leprnoanueckoi
CHUCTEME XUMHUYECKUX IJIEMEHTOB

J.N. Menaeneesa u CTpOEHUs aTOMOB.

Mertamibel A- u b-rpymnm.

CtpoeHue NMpoCThIX BEIIECTB —
MeTaJIOB. MeTajinueckas CBs3b

U METAJUTMYECKasi KPUCTATUNIECKAs
pemieTka (MpUMHUTHBHAS KyOudeckas,

MOHSATUN U NPUMEHSTh 3TU MOHATHUS
IIPU ONTMCAHUU CBOMCTB BEILIECTB U UX
IIPEBPALLICHUM.

OOBsICHATH 00IITE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAJJIOB U KX COEIMHEHUH C YYETOM
CTPOEHMS UX aTOMOB.
IIporuo3upoBaTh CBOKCTBA
XUMHUYECKUX MIEMEHTOB-METAIIJIOB
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00BEMHO-LIEHTPUPOBAHHAS
KyOuueckasi, rpaHellEHTPUPOBAHHAS
KyOuueckas, rekcaroHajabHast
MJIOTHOYTAKOBaHHAs ). 3aBUCUMOCTh
(bu3MYEeCKUX CBOWCTB METAJIJIOB

OT CTPOCHHUSI KPUCTAJIJIOB.
DIEKTPOXUMHUYECKUN PSJT
HanpspkeHui Metamuio. OOmue
XAMHUYECKUE CBOMCTBA METAJIJIOB.
OO611e criocoObI MOTyYeHUs
METAJIJIOB, METAJLTYPrus. IJIEKTPOIU3
pacIlJIaBOB M pacTBOPOB COJIEH Kak
OJIUH U3 CIIOCOOOB MOJyYEHUS
METaJIOB.

IToHsiTHE O KOPPO3UU METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX

oT koppo3uu. CriaBsl (CTallb, YyTYH,
JIOPATIOMUHUN, OpOH3a).
[IpuMeHeHue METaJJIOB U CILJIABOB

B OBITY U MPOMBIIIIJICHHOCTH.
IKcnepumenmavHoe uzyuenue
eeuiecme u A6J1eHUU
Jlemoncmpayuu:

O3HakoMJIeHHE C 00pa3laMy METAJIJIOB
U CILJIABOB, UX (PU3UUECKUMHU
CBOVICTBAMMU.

MoaenupoBaHre METATUITMYECKON

U WX COCJIMHEHU Ha OCHOBAHUU
3akoHOMepHocTeH [lepronnueckon
CUCTEMBI.

XapakTepu3oBaTh CTPOCHUE
METaJUIOB, 001IHEe GU3HIECKHEC

Y XMMUYECKUE CBOMCTBA METAJIIOB.
XapakTepu3oBaTh 00IIHME CIIOCOObI
MOJTYYEHHUS] METaJUIOB.

OOBICHATH 3aKOHOMEPHOCTH
MPOLIECCOB BJIEKTPOJIN3A PACILIIABOB
Y PacTBOPOB HA OCHOBE
AIEKTPOXUMHUYECKOTO Pl
HaIpsKEHUI METAIIOB, COCTABIISITh
MPOCThIC YPAaBHEHUSI DJICKTPOJIH3A.
OnuceIBaTh CIIOCOOBI 3AIUTHI
METAJIJIOB OT KOPPO3HH.

OOBICHATH HA IPUMEPAX CYITHOCTh
AKOJIOTMYECKUX MPOOJIEM, BEI3BAHHBIX
3arpsA3HEHUEM OKPYKaroIIeH cpeabl
METaJIJIAaMU U UX COEUHECHUSIMU.
Hcnonbs30BaTh NEPUOIAUECKYIO
TabnuIly, TabJInIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHMU U COJICH B BOJIC,

AIEKTPOXUMHUYECKUN PSi HANPSIAKECHU N

METAJUIOB JJIS BBITIOJIHEHUS 3aJaHUMN.
CrnenoBath npaBuiaM 0€30MacHOM
paboTsl B 1abopaTtopuu
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KPUCTAUINYECKOU PEIIETKHU.
BzaumoaelicTBue METalJIOB C BOAOM,
C PaCTBOpPAMHU COJIEH U KHUCIIOT.
DIIEKTPOJIN3 pacTBOPOB COJIEH
(xmopuaa meau (I11) u moauaa xamus).
OMBITHL, WIUTFOCTPUPYIOIIUE KOPPO3UIO
METAJUIOB U 3alIUTy METAJLIOB

OT KOPPO3UHU.

Jlabopamophvie onvimol.:
O3zHakomiieHHe ¢ GU3NUYECKUMU
CBOMCTBAMU METAJJIOB.

N3ydeHne B3auMOJEHCTBUS METAIUIOB
C BOJIOH, C pacTBOpaMu COJIEH

Y KHUCIIOT.

Buviuucnenus:

COCTaBa CMECEU C UCTIOJIb30BAHUEM
pELIeHUs] CUCTEM YPaBHEHHI™;

M0 YPaBHEHUSM DJICKTPOJIM3a
pacIlJIaBOB U paCTBOPOB BEUIECTB;
Pa3JIMYHbIC TUITBI BEIYUCICHUN

110 YPAaBHEHUSIM XUMHUUYECKUX PEaKInil

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBAHUS.
[IpoBOANTE BBIUKCIICHUS

M0 XUMUYECKUM YPAaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe
B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHyTHIC
MACbMEHHBIE U YCTHBIE OTBETHI

C omopoi Ha MH(OpPMAITUIO

U3 yueOHUKa, CIIPAaBOYHBIX
MaTepUaJIOB U JPYTUX UCTOYHUKOB,
IrPaMOTHO UCIOJIb30BATh U3YUYEHHbBIN
MOHATUMHBIN anmnapar Kypca XuMHUH,
COTIPOBOK/IaTh BBICTYILJICHUE
Mpe3eHTalen

3.2

Baxxuenmme MeTaJIbl U UX
COEeIUHECHUS

15/22

Mertamibl A-rpynm.

[Ile10uHbIE METAIIIBI: TTOJIOKEHHE
B [lepuonnueckont cucreme
XUMHUYECKHUX DJIEMEHTOB

.. MenneneeBa, CTpOEHHE UX
aTOMOB, HaX0X/ICHHUE B IPUPO/IE.

OOBsICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JI€MEHTOB-
METaJIJIOB U UX COEIMHEHUH B Ipymmax
C YYETOM CTPOCHHS UX aTOMOB.
IIporuo3upoBaTh CBOKCTBA
XUMHUYECKUX AIIEMEHTOB U UX
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dusnyeckre U XUMHYECKHE CBOMCTBA
(Ha mpuMepe HATPUS U KaJus),
noaydyeHue. OKCUABI U TUAPOKCUIBI
Hatpus U Kanus. [I[pumenenue
IIEJOYHBIX METAJJIOB U X
COCIMHECHUH. bronornyeckas posib
HATpHUS U KaJusl.

[I{enoyHO3eMENIBHBIE METAIIBI MArHUI

Y KQJIbIIUI: MTOJOKEHUE

B [lepnonnueckoin cucreme
XUMHYECKUX 3JIEMEHTOB

J.N. MenneneeBa, CTpOECHUE UX
aTOMOB, HAXOXJICHUE B TIPUPO/IE.
Pu3NYECKNEe U XUMUYECKUE CBOMCTBA
Maruus 1 Kajienus. BaxxHenmme
COEIMHEHUS KalblUs U MarHHs
(oxcua, TUAPOKCHUI, COJIH ), CBOMCTBA,
npuMeHeHue. JKecTkocTh BOAbI

U CIIOCOOBI €€ YCTPAHCHHSI.
KpyroBopoT kanpus B IpUPOE.
AJIFOMUHHI: TOJIOKEHHE

B [lepuoanueckon cucreme
XUMHUYECKHUX DJIEMEHTOB

.. MenpaeneeBa, CTpOEHHE aToma,
HaXOXCHUE B pupoje. Pusnyeckue
1 XMMUYECKUE CBOMCTBA aTFOMHUHUSL.
AmM@oTepHbIe CBOMCTBA OKCHIA

COEMHEHU HAa OCHOBAHUU
3akoHOMepHocTen [lepruoanueckon
CUCTEMbI XUMHUUYECKHUX IJIEMEHTOB.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b. CTPOCHUE
BEIIECTBAa — CBOMCTBA —
MIPUMEHEHUE — Ha MPUMEpax
M3Yy4aeMbIX BEILIECTB.
XapaktepusoBaTh (PU3UYECKUe

Y XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJUIOB M COSTMHEHNH
(OKCHII0B, TUAPOKCHUIIOB, COJICH),
CIOCOOBI UX TOJTYYEHUSI, TPUMEHEHUE
Y 3HaYCHUE B MPUPOJIC U KU3HU
YEJI0BEKa.

JlokaspiBaTh aM(OTEPHBIN XapakTep
OKCHUJIOB U TUJPOKCUIOB aTFOMUHUS,
LMHKA U KeJe3a.

[IpoBOAUTH KAYECTBEHHBIE PEAKIINT
JIJISL pacriO3HaBaHUS M3YYEHHBIX
BeIECTB (KATHOHOB METAJIOB).
OOBSICHATH HA IPUMEPAX CYIIHOCTh
AKOJIOTUYECKHUX MPOOJIeM, CBI3aHHBIX
C HaXOXJICHUEM COCIMHEHUN
METAJIJIOB B OKPYKAIOIIEH cpelie.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
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U TUAPOKCHUA ATIOMUHUS.
[IprumeHeHune antOMUHUS U €T0
CILTaBOB.

Metamibl b-rpynm. O6uias
XapaKTepUCTUKA METAIIJIOB

b-rpynn (mo00YHBIX MOATPYIII):
nojoxeHue B [lepuoanueckon
CUCTEME XMMUYECKHUX DJIEMEHTOB

J .. MengeneeBa, 0COOCHHOCTH
CTpPOEHHUS aTOMOB. SIBlIeHUE
«MpOBaJIay AIEKTPOHA HA MPUMEPE
CTPOEHHSI AaTOMOB XpOMa, MEJIH,
cepebpa. BaneHTHbIe cCOCTOSIHUS
aTOMOB d-2JIEMEHTOB, CTEIICHU
OKHCJICHHS] aTOMOB B COEJIUHEHMUSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB OKCHUJIOB Y THAPOKCHUIOB
METAJIJIOB OT 3HAYCHHUS CTEIICHU
OKHUCJICHHUS 3JIEMEHTA B COCITUHEHUUN
(Ha mpuUMeEpe COeIMHEHUN XpOMa).
[TepBoHaYalIbHBIE TTPEICTABIICHUS

0 KOMIUJIEKCHBIX COSTUHEHMUSIX.
Menp u cepeOpo: CTpOSHHE aTOMOB,
creneHu okuciienus. OO1me KpaTkue
MPECTaBICHUS O PUBUUECKUX

U XUMUYECKUX CBOMCTBAX MPOCTHIX
BEILIECTB (B3aUMO/ICHCTBUE

AKCIIEPUMEHTHI, POBOAUTH
HaOIIOIEHNS], A€JIaTh BBIBOIBI

0 pe3yjabTaTaM IKCIIEPUMEHTA
P IPOBEICHUHN JIA0OPATOPHBIX
OTIBITOB M MPAKTUYECKUX PadOT.
[Tpon3BOANTE BEIUUCICHUS

M0 XMMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOU paboTe
B T1ape WJIH TPYIIIIC.

Hcrnonb30BaTh My BHIMOJIHEHUT
y4eOHBIX 3aIaHUI U B MPOIECCE
HCCJIEIOBATEIbCKOM eI TEIIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJICPIKaHMS,
CIIPaBOYHBIE MaTEPUAJIbI, PECYPCHI
WNurepnera
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C KUCJIOTaMU-OKUCITUTENSIMU),

00 MX OKCHaX, TUIPOKCUIAX U COJIAX,
ux npumenenud. [IpencraBienus

00 aMMHaYHBIX KOMILIEKcax cepedpa
u Menu. KauecTBeHHbIE peakiuu

Ha KaTHOHBI Meau (2+) u cepedpa.
[{uHK: cTpOEHUE aTOMa, CTETIEHb
OKHUCIICHHsI. XapaKTEpUCTHUKA
bU3MYECKUX U XUMUYECKUX CBOMCTB,
npuMeHeHue, aMm(pOoTepHbIE CBONCTBA
oKcuJia v ruipokcuaa. KauecTBeHHbIe
pEaKIMy Ha KaTUOHBI LIMHKA.
Keneszo: ctpoeHre aroMa, CTEIIEHH
okucieHus. HaxoxaeHnue B npupoe.
Pu3nyecKre 1 XUMUYECKUE CBOMCTBA
xene3a, IpUMEHEHHE.
buonoruueckas ponsb xenesa.
OKcuibl, TUAPOKCHUIBI

u cosn xenesa (1) u xxenesa (1), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.
KauecTBeHHbIE peaKlIUKi HA KATUOHBI
xKenesa (2+) u xkenesa (3+).

UyryH 1 cTane — CIIaBBI Keje3a.
[Tpon3BOACTBO UyTryHa U CTaJIH.
DKOJIOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIC C METAJUTYPrUYECKUMU
MPOU3BOJICTBAMHU.
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IKcnepumenmanvHoe uzyuenue
eeuiecme u ABNeHUIl
Llemoncmpayuu:

B3anmonenicTBue ¢ BOOOW HATPUs

1 KaJIbIH.

OkpanuBaHue JIaMeHU HOHAMU
HATpHs, KT U KaJIbIIHS.
BzauMoelicTBue OKCHIa KAJIbIUS

Y HATPUS C BOJIOM.

BzaumoeiicTBre aTtOMHUHUS C BOJIOM,
C MOJ0M, KMCJIOTaMH U IISJIOYaMH.
Buneomarepuanbl: MexaHu4yecKas
MPOYHOCTh OKCHJIHOM TUICHKHU
AJTIOMUHMS, TOPCHUE KeTe3a

B KHCJIOPOJE U XJIOpE.
JlabopamopHhvie onvimol.
O3zHakomileHHE ¢ 00pa3amMu
M3y4aeMbIX METAJIJIOB, X IPUPOTHBIX
COECIVHEHNH U CIIABOB.
B3aumoieiicTBrE THIPOKCUIOB HATPUS
U KaJbIus ¢ okcuzoM yriepoaa (IV)
1 KMCJIOTaMH.

NccnenoBanrie cBOMCTB KapOOHATOB U
TUAPOKApPOOHATOB KaJbIIUS, )KECTKON
BOJIbI.

N3yuenue npoueccoB NogydeHUsI
TUAPOKCHUIOB JKeJe3a, UX XUMUYECKUX
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CBOWCTB.

N3ydeHue npu3HaKoB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUA Ha HOHBI
(Marsus, Kaublus, aJlOMUHUS, [IUHKA,
xkenesa (2+) u xxenesa (3+), meau (2+).
HccnenoBanre am(pOTEpHBIX CBOMCTB
TUAPOKCHUA ATIOMUHUS, THAPOKCHUIA
xpoma* (III) u ruapokcuia nMHKa
Ipaxmuueckue pabomoi:

Ne 8. XKecTkocTh BOABI M METOIBI €€
yCTpaHCHHUS.

Ne 9. Pemenue skcnepuMeHTaIbHbBIX
3aj71a4 1o TeMe « BakHeunime MeTasibl
1 UX COCIMHEHUS.

Buviuucnenus:

COCTaBa CMECEU C UCTI0JIb30BAHUEM
pEIICHUS CUCTEM YPaBHEHMI™;
Pa3IMYHBIE TUITBI BEIYMCICHUM

110 YPaBHEHUSIM XUMUUYECKUX PEaKIUit

Wroro mo pa3ueny: 20/32
XuMHuA U OKpYKaKOUIas cpeaa
4.1 | BemecTBa U MaTepHabI 5/5 BemiecTBa 1 Matepuab PackpbIBaTh CMBICIT H3y4aeMBbIX

B JKM3HH YEJIOBEKA.
OCHOBBI DKOJIOTHYECKOU
IPaMOTHOCTH

B ITIOBCEJIHEBHOM KM3HU YEJIOBEKA.
Baxneiimme BemecTBa

W MaTepuaibl, 00JaCTH UX
puMeHeHus. be3onacHoe
MCIIOJIb30BaHUE BEILIECTB

MOHSTHUH.

XapakTepu3oBaTh POJIb XUMUHU

B Pa3JIMYHBIX cepax AesTeTbHOCTH
JIFO/IeM, OCHOBHbBIC BEIIECTBA

Y MaTePHUajbl, IPUMEHSIEMbIC B )KU3HU
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U XUMUYECKUX PEAKIIUNA B OBITY.
ITepBas moMoOIIb TPHU XUMUYECKHX
0’KOTaxX U OTPABJICHUSX.

HoBble MaTepuaibl U TEXHOJIOTUH.
[IpyUHLMIIBI «3ETICHON XUMUN.
OCHOBBI IKOJIOTHYECKOM
IrPaMOTHOCTH. XUMHUS U 3J0POBKE.
3HaYeHUE U3y4aeMbIX XUMUYECKUX
AJIEMEHTOB U X COCIMHEHUI

JU1s1 QYHKIIMOHUPOBAHUS OPTaHU3Ma
YEJI0BEKa.

[TousaTue 0 310pOBOM 00pa3e )KU3HHU.
XUMHUYECKOE 3arpsI3HCHUE
OKPY’KaIOIIEU CPEIBI.
DKOJIOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU
yIJIEpO/Ia, a30Ta, CEPHI, TSHKEIBIX
MmetauioB. [lonstue o IT/1K.

Ponp xumnu B penieHnn
AKOJIOTHYECKUX TTPOOJIEM.
IKcnepumenmavHoe uzyueHue
eeuiecme u A6J1EHUU
Jlemoncmpayuu:

Komnekmuum o6pa3oB MaTepraioB
(cTpouTeNbHBIC MaTEPUAIIBI, CIIJIaBbI
METaJUIOB, TOJUMEPHBIC MaTEPHaIbI).
[Ipe3enTanuu u BuacoOMaTepralibl
10 TEME.

COBPEMEHHOTO YEJIOBEKA.
OOBACHATD yCIIOBUS 0€30M1aCHOTO
UCTIOJIb30BAaHUS BEILIECTB

U XUMHUYECKUX PEaKIHii B OBITY.

VY MeTh 0Ka3bIBaTh IEPBYIO TOMOIIb
IPU XUMHYECKHUX 03KOTax

U OTpaBIICHUSIX.

OOBACHATDH CYIIHOCTh METOJI0B
OXpaHbl aTMOC(EPbI, BOTHBIX U

3CMCJIBHBIX PECCYPCOB OT 3anH3H€HHﬁ.

AHanM3UpoOBaTh U KPUTUUECKU
OIICHUBATh MH()OPMALIUIO O BIUSHUU
MIPOMBIIIEHHOCTH, CEJIbCKOTO
XO0351CTBa, TPAHCIIOPTA HA COCTOSTHUE
OKPY’KarOIIEU CPEIBI.
Ncnonb30BaTh XUMUYECKUE 3HAHUS
B IOBCEIHEBHOM KU3HU

Ju1st o0ecrieueHus: 0€30MacHOCTH

U COXPAHEHUS 3I0POBbS

py OOpallleHUH ¢ MpenapaTaMmu
OBITOBOM XUMUH, JJISI COXPAHEHUS
OKPYKaOLIEH CPEJIbL.

[TomyuuTth ipeACTaBICHUS

O MPABUILHOM UCIOJIb30BaHUU
M3YUYCHHBIX BEIIECTB U MaTEpUAJIOB
(MUHEpANIbHBIE yI00PEHMSI, METAILITBI
Y CILJIaBbl) B OBITY, CETCKOM
X035IUCTBE, HA MMPOU3BOJICTBE.
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Jlabopamophvie onvimol.:
Onpenenenne KUCIOTHOCTH
MIPUPOJIHBIX BOJ.
MopenupoBanue npouecca
00pa30BaHUsI KUCIOTHOTO IO,
M3y4YE€HUE €r0 BO3ACHCTBUSA

Ha MaTepuabl

HckaTh 1 aHAIM3UPOBATH
WH(POPMAITHIO O CBOMCTBAaX BEIIECTB,
UMEIOINX BaKHOE MTPOMBIIIIICHHOE
3HAYCHUE, U XUMUYECKUX PEaKITHIX,
JIeKAIUX B OCHOBE MPOMBIIIIICHHBIX
CIIOCOOOB TIOJTyYCHHUS BEIIECTB,

B [IEJISIX OTIPEICTICHHS PAllMOHATBHBIX
MO/IXO/I0B K MCTIOJIb30BAHHIO
MPUPOTHBIX PECYPCOB.

[IpuHUMATE Y9acTHe B 00CYKICHUU
npo0JieM XUMUYECKON

1 DKOJIOTHYECKOM HAMpaBJICHHOCTH,
BBICKA3bIBaTh COOCTBECHHYIO MTO3UITHIO
1o mpodJieMe U mpeaiaraTh
BO3MOYKHBIC MTYTH €€ PEIICHUS.
Co3naBaTh MUCEMEHHBIE U YCTHBIC
cooO1eHus, pedepaTsl, TOKIAIbI,
MIPE3CHTAIUN TIPH BHITIOJTHEHUN
y4eOHBIX 3aIaHUI U B POIIECCE
MPOEKTHO-UCCIIEN0BATEIIbCKOU
JIESITEIILHOCTH.

Hcnonk30Bath mpeICTaBICHUS

o cepax npodeccunoHaIbHOMN
NeSATeTLHOCTH, CBS3aHHBIX C HAYKOU
Y COBPEMEHHBIMUA XMMHUCCKUMHU
TEXHOJIOTHSIMHU, KaK OCHOBY

JUTSl PACCMOTPEHUS XMMHUH B KaU4€CTBE
cdepsl cBoOEH OyayIIei
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poeCCUOHATTEHOMN JIeATeTLHOCTH
U JIUISL OCO3HAHHOTO BhIOOpA XUMUH
KakK Mpo(UIBHOTO MpeaIMeTa

IIPU TIEPEX0JIe Ha YPOBEHB CPETHETO
o01iero o0pa3oBaHUs

Hroro o pazaeny: 5/5
O0001meHne 3HAHMIT
5.1 | IloBTOpenue u 06001IICHIE 5/10 [lepuonnueckuii 3akoH [Iporno3upoBaTh CBOICTBA

3HAHWI OCHOBHBIX
pa3aenoB KypcoB
8-9 xnaccos

u Ilepnognueckas cucrema
XUMHUYCECKHUX DJIEMCHTOB B CBETE
MIPEJICTaBICHUM O CTPOCHUS aTOMa.
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMHUUYECKHX DJICMECHTOB

Y UX COEMHEHUN B MEpHOJIax

u rpynmnax. CTpoeHue BenecTsa

B TBEPJIOM, KUJKOM U ra3000pa3HOM
COCTOSSHUH. BUIBI XUMHUYUECKOHN CBSI3H.
3aBHCHUMOCTH CBOMCTB BEIECTBA

OT TUMAa KPUCTAJTMYECKOHN PEIIeTKU

Y BUJIa XUMHUYECKOU CBSA3U.
Knaccudukanys XuMuaecKux peakiuii
10 Pa3JIMYHBIM MTPHU3HAKAM.
[TIporuo3upoBanne BO3MOKHOCTH
MPOTEKAHUS XUMHUUECKHUX
MIPEBpAIEHUN B PA3JIMUHBIX YCIOBUSIX
HA OCHOBE MPEJACTABICHUN
XUMHYECKON KUHETUKH

XUMHUYECKUX IJIEMEHTOB U UX
COEIMHEHN Ha OCHOBAHUH
3akoHOMepHocTel [lepronnueckon
CUCTEMBI.

OnuceiBaTh XUMUYECKHUE CBOKMCTBA
BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPAMU
ypaBHEHUH peakIuii HOHHOTO 0OMEeHa
Y OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKku.

[Iporuo3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOEHHUS.
[Tporuo3upoBarTh BO3MOKHOCTH
MMPOTEKAHUS] XUMHUECKHUX

HpeBpameHHﬁ B PAa3JIMIHBIX YCJIOBUSAX.

[Tpou3BOANTH BHIUKUCICHUS

10 XUMUYICCKUM YPaBHCHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe
B IIape WX B IPYIIIE
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U TEPMOJNHAMUKHU.
XUMHUYECKHUE PEaKIu B

pactBopax. [ 'uaponus conei.
Peakiuu okucienus-
BOCCTaHOBJICHHUSI.

DNEKTPOIH3.

CBoiicTBa KHCIOT, OCHOBAaHUM U
COJIEH B CBETE MPEJICTABICHUI

00 ANEKTPOIUTUUECKOMN
JIMCCOLMAIIMM U OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIX.
IKcnepumenmanvhoe

u3yyeHue 6eujecme u

aenenun [Ipakmuueckue
pabomur™:

Ne 10. Pemienwne
AKCIEPUMEHTAIIbHBIX 3a]1a4 110
TeMe «XUMUYECKUE PEAKIIUM.

No 11. Pemienue
AKCIEPUMEHTAJIbHBIX 3a]1a4 [0 TEME
«MeTtaJbl, HEeMETaJUIbI

U UX COCJIUHECHUS

Hrtoro no pasuerny 5/10
PesepBHOE Bpemst 5/10
OBIIEE KOJIMYECTBO 102/136
YACOB I1O ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undgposBbie)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcnl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh BUBJIMOTEKA 1IOK
11 €CTCCTBO3HAHUA U 10 2 httDSZ//MOI/IVDOKI/I.DCb/
' MPAKTUYECKOU JIeSITEIbHOCTH T'JIOBAJI-JIAB
YeToBeKA https://globallab.ru/
BUBJIMOTEKA IHOK
19 BemtecTBa 1 xummnueckue 28 1 https://mMonypoku.pd/
- peaKIum [JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazueny 38
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
BUBJIMOTEKA IHOK
21 Bosayx. ITondrue o razax. 19 1 1 https://mMouypoku.pd/
' Kucnopona. Okcubl [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
99 Bonopoa. Ionsrue o 8 1 https://monypoku.pdy/
' KHCJIOTaX U COMIAX IJIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
Bopna. PactBopsl. [Tonsatue 06 18 1 1 https://mounypoku.pd/
2.3 TJIOBAJI-JIAB

OCHOBAHHUAX

https://globallab.ru/
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2.4

OCHOBHBIE KJIaCChI
HEOPTaHNYCCKUX Coe,Z[I/IHCHI/Iﬁ

Hroro no pazneny

Pa3znea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

16

61

BUBJIMOTEKA IHOK
https://Monypoku.pd/
T'JIOGAJI-JIAB

https://globallab.ru/

[Tepuoanueckuii 3aK0H U BUBJIMOTEKA 1IOK
31 [Tepnonuueckas cucrema 18 https://mMonypoku.pd/
' XUMHYECKHX 31eMeHTOoB /1. H. ['JIOBAJI-JIAB
MengeneeBa. CTpoeHue aTroma https://globallab.ru/
XuMudecKas CBS3b. BUBIMOTEKA LIOK
https://Monypoku.pdy/
3.2 OKHCIUTEIBHO- 16 [JIOBAJI-JIAB
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://globallab.ru/
Hroro mo pazueny 34
BUBJIMOTEKA 1LIOK
https://Mmonypoku.pd/
PesepBHOe Bpems 3 [TIOBAJL-TIAR
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
BUBJINOTEKA ITOK
11 [ToBTOpeHue U yriayoieHue 3HaHu| O 3 https://mMouypoku.pd/
https://globallab.ru/
BUBJINOTEKA ITOK
19 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 https://mMonypoku.pd/
' XUMUYECKUX peaKuid [JIOBAJI-JIAB
https://globallab.ru/
BUBJINOTEKA ITOK
13 DIIEKTPONUTHYECKAST JUCCOLIHAIIHS. 14 9 https://mMonypoku.pd/
' XUMHUYECKUE PEAKIIUU B PACTBOPAX [JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
BUBJIMOTEKA 1TOK
21 OO011ast XapaKTepUCTHKA XUMHUYECKUX 8 1 https://mMouypoku.pd/
' aneMeHTOB VIIA-rpynmnsl. ["anorenst [JIOBAJI-JIAB
https://globallab.ru/
OO01mas XxapakTepUCTHKA XUMUYECKUX BUBJIMOTEKA IIOK
. https://monypoku.pdy/
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 10 [JIOBAJI-TIAB
COCIMHCHU https://globallab.ru/
2.3 OO0mmast XxapaKTepUCTHKA XUMHYECKIX 12 1 BUBJIMOTERA TIOK

https://monypoku.pd/
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anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux
COC/IMHEeHHUS

T'JIOBAJI-JIAB
https://globallab.ru/

OO01m1ast XxapaKTepPUCTHKA XUMHYECKIX BUBJIMOTEKA HHOK
24 VA 13 https://Mmonypoxu.pd/
. AJIEMEHTOB -TpyIIbl. YTIEPOI U [JIOBAJI-JIAE
KpPEMHUU, UX coequHeHus. bop https://aloballab.ru/
Hroro mo pazneny 43
Pa3zgen 3. MeTa/IbI M BX COEIUHEHU S
BUBJIMOTEKA IHOK
. https://Mmonypoxu.pd/
3.1 OO0I11e CBOMCTBA METAJNIOB 10 [JIOBAJI-TIAR
https://globallab.ru/
BUBJIMOTEKA IHOK
39 B . 29 https://Mmounypoxu.pd/
. KHEHIINEe METAJIJIBI M UX COSIUHEHUS [JIOBAJLJIAE
https://globallab.ru/
Hroro mo pazueny 32
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
BUBJIMOTEKA IHOK
41 BemectBa 1 Mateprainsl B )KM3HU 4EJIOBEKA. 5 https://mounypoku.pd/
' OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH I'JIObAJI-JIAB
https://globallab.ru/
Hroro no pazgeny )
Pa3zgen 5. O0001menne 3 HAHUH
BUBJIMOTEKA 1HOK
51 [ToBTOpEeHHE 1 0000IIIEHNE 3HAHUIA 10 https://Monypoku.pd/
) T'JIOBAJI-JIAB

OCHOBHBIX Pa3zieJIoB KypcoB 8—9 kiaccoB

https://globallab.ru/
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

10

136

11

BUBJIMOTEKA 1HOK
https://Mmonypoxu.pd/
TJIOBAJI-JIAB

https://globallab.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
BUBJIMOTEKA 1HOK
1 [Ipeamer xumun. Poss Xumuu B KU3HA 1 https://mMounypoku.pd/
4eJI0BEKA I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1HOK
5 [TonsiTre 06 HCTOPUU BO3SHUKHOBEHUS U 1 https://mMounypoku.pd/
pPa3BUTHSI XUMUU. XUMHUS B CHCTEME HAYK [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LHOK
3 Tena u BemecTBa. Pu3nUeCcKUe 1 1 https://Mouypoku.pd/
XUMHYECKHE CBOMCTBA BEIIECTB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
https://monypoku.pd/
4 DOU3NIECKUe U XUMUYECKUE SIBJIICHUS 1 [JIOBAJI-JIAB
https://globallab.ru/
[TonsiTHE O TEOPETUUECKUX METOIAX BUBJINOTEKA IIOK
https://monypoku.pd/
5 TO3HAHMS B €CTECTBEHHBIX HAYyKaX. 1 [ JIOBAJI-TIAB
WcTounuku xumMuueckoit HHGpopmaiu https://globallab.ru/
Hpe)ICTaBJ'IeHI/ISI 0 HAYYHOM ITIO3HAHWH Ha BUBJIMOTEKA HOK
6 SMIUPUYECKOM YPOBHE: HaOII0/IeHHE, 1 https://mMonypoku.pd/
I'JIOBAJI-JIAB

HU3MEPCHUE, OKCIICPUMCHT, MOJACIUPOBAHHUEC.
IlonsaTue o MeTomax paGOTBI C XUMHYCCKHMHU

https://globallab.ru/
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BemiecTBamu. O60pyI0BaHHE MIKOJIBHOM
XUMHUYECKOH 1abopaTopun

[Tpaktuyeckas padora Ne 1 o Teme
"ITpaBusa paGoThl B 71a00paTOPUH U PUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

BUBJINOTEKA 1HOK
https://mMonypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

YucThle BELIECTBA U CMECH

BUBJINOTEKA 1HOK
https://mMonypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

Crioco0bl pazneneHust cmecei

BUBJIMOTEKA 1HOK
https://Mouypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

10

[IpakTuueckas padora Ne 2 o teme
"Paznenenne cmeceit (Ha mpuMepe OUYMCTKHI
MOBapeHHO comn)"

BUBJIMOTEKA 1HOK
https://Mouypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

11

ATOMBI U MOJIEKYJIBI

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

12

XUMHUYECKHUE DIIEMEHTHI

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

13

[IpocTeie u clnoxHBIE BENIECTBA

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

14

BemectBa MonekynaspHOro u
HEMOJIEKYJISIPHOTO CTPOEHUS

BUBJIMOTEKA 1HOK
https://monypoxu.pd/
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I'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA IHOK
15 Xumuueckasi popmynna. BaneHTHOCTh aTOMOB https://monypoxu.pd/
XUMHYECKHX BJIEMECHTOB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://Monypoxu.pd/
16 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB [ TTIOBAJL-JIAE
https://globallab.ru/
BUBJIMOTEKA LHOK
17 Onpenenenye BaJICHTHOCTH aTOMOB T10 https://monypoxu.pd/
bopmynaM OMHAPHBIX COCIMHEHUI [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LHOK
18 OTHOCHUTEIbHAS aTOMHAsI Macca. https://Monypoku.pd/
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca I'JIOBAJI-JTIAB
https://globallab.ru/
Brruncnenuss OTHOCUTENBHON MOJIEKYIISIPHOM BUBJIHOTEKA LIOK
. https://monypoku.pd/
19 MAaCChI BEUIECTB, MOJIIPHOW MaccChl, MacChl [JIOBAJLJIAE
BEIIIECTB U KOJIMYECTBA BelleCTBa https://globallab.ru/
BUBJIMOTEKA ILIOK
20 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B https://monypoxu.pd/
COCJIMHCHUH T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ILIOK
21 BrrunciieHna MaccoBOi JTOIU XUMHUYECKOTO https://monypoxu.pd/
aJeMeHTa o (hopMyIie COeTMHEHUS I'JIObAJI-JIAB
https://globallab.ru/
o o BUBJIMOTEKA IIOK
Haxoxnenue npocreiiment ¢o
22 XOACICHHE NPOCTEHIIICH QOopMybI https://Monypoxku.pd/
BEUICCTBA 110 MAaCCOBBIM JOJISIM 3JICMEHTOB TJIOBAJI-JIAB
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23

24

25

26

27

28

29

30

Breruucnenus npocreiimieit hopmysibl
BELIECTBA 10 MAaCCOBBIM HJIM MOJIBHBIM
JIOJISIM 3JIEMEHTOB

KomnnuectBo BemecTsa. Moib

B3aumocBs3b KOJIN4YCCTBA, MaCChl U 4HCJia
CTPYKTYPHBIX CAUHUIL BEIICCTBA

MOJ'ISIpHaH MacCa CMECH BCIICCTB

MonpHasg Jods XUMHYECKOIr0 JIEeMEHTa B
COCINHCHNHU

Haxoxxnenue npocreiimieit GopmyIbl
BEILECTBA I10 MOJIBHBIM JI0JISIM DJIEMEHTOB

XUMHUYECKUE ABIICHU. XUMHUYECKask PEaKLUs
U €€ NIPU3HAKU

3aK0H COXpaHEHHUs MaCChl BEIIECTB

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
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AToMHO-MoOJeKyIsgpHas Teopust. Kuzub u

BUBJIMOTEKA IHOK
https://monypoxu.pd/

31
nearenbHocTh M. B. JlomoHOCOBa I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
30 X https://Monypoku.pd/
MMUYECKHE YPABHEHUS [ TTIOBAJL-JIAE
https://globallab.ru/
BUBJIMOTEKA ITOK
33 T o https://Monypoku.pd/
WIbl XUMHUYECKUX PEaKIi [ JIOBAJL-JIAE
https://globallab.ru/
PacuéTel 1o XMMHUYECKUM ypaBHEHUSIM BUBJIMOTEKA LOK
34 https://Monypoku.pd/
KOJIMYECTBA U MACCHI HCXOIHBIX BEIIECTB MU [ JIOBAJL-JIAE
HPOAYKTOB pCaKInn https://globallab.ru/
Bbluucnenus no ypaBHEHUSIM XUMHUYECKOU BUBJIMOTEKA 10K
35 peaKkunu: KOJINYECTBA BEUIECTBA, MACCHI 10 https://Monypoku.pd/
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE IJIOBAJI-JIAB
pEareHTOB WIK NPOJYKTOB PEAKLIUU https://globallab.ru/
Brrunciienus o ypaBHEHHSIM XUMHYECKON BUBJIMOTEKA 110K
36 peaKkInn: KOJTUYECTBA BELIECTBA, MACCHI 110 https://Mounypoku.pd/
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce IJIOBAJI-JIAB
pEareHTOB WIKM NPOJYKTOB PEAKLIUU https://globallab.ru/
BUBJIMOTEKA ILIOK
37 0606 . https://Monypoku.pd/
o0IlleHre U cucTeMaTu3alus 3HaHUMI [ JIOBAJI-JIAE
https://globallab.ru/
BUBJIMOTEKA HOK
38 Kontponsnas padora Ne 1 o teme https://mounypoxu.pd/
I'JIOBAJI-JIAB

«BelecTBa 1 XUMHUYECKHUE pcaknuuun»

https://globallab.ru/

92


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

39

40

41

42

43

44

45

46

Bo3nyx — cMech razos. [lonsitue o razax.

3akoH ABoraapo. MossipHbIil 00bEM Ta30B

Brrauciienust 00bEMa, KOJIMUECTBA BEIIECTBA
rasa o U3BECTHOMY €r0 KOJINYEeCTBY
BelIEeCTBa, 00BEMY

OTHOCHUTENbHASA IIIOTHOCTD T'a30B

BrrancineHns oTHOCHUTENBLHOM TNIOTHOCTH
ra3oB

Onpenenenne OTHOCUTENIBHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEIIECTBA 10 U3BECTHOM OTHOCUTEIBHON
IJIOTHOCTHU

BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYIISIPHOMU
MaccChl Ta3a I10 U3BECTHOW OTHOCHUTEIILHOMI
IJIOTHOCTH

OOBEMHBIE OTHOIIEHUS Ta30B MPH
XUMHAYECKHX PEaKIUIX

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA IIOK
https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA IIOK
https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
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47

48

49

50

51

52

53

54

55

Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO
XUMHYECKON peakinu

KI/ICJ'IOpOI[ — OJIEMCHT U ITPOCTOEC BCUICCTBO

OKcuapl

Crioco05b1 MOJIYYCHH KHUCJIOPOJda B
J'Ia60paT0pI/II/I W IIPOMBIIIJICHHOCTH

[IpakTuueckas padora Ne 3 mo Teme
"[TonydyeHue u cobupanue KUCIopoa,
M3y4YEHUE ero CBOMCTB"

Kpyrosoport kucioposa B npupoe

O30H — aJUIOTPONHAs MOJU(PHUKALIHS
KHCJIOpoJa

TemnoBoit 3¢ ekt XuMUIECKO peakiuu,
TEPMOXUMHUYECKUE YPABHEHUS, DK30- U
SHIOTEPMHUYECKHE PEAKIINU

Tonnupo. Mcnonp3oBaHue yrijsl 1 ME€TaHa B

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IIOK
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KauecTBE TOIUIMBA. 3arpsi3HEHNE BO3yXa.

Brrancnenus no YpaBHCHUAM XHMHYECKOM

https://monypoku.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

pEeaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bEMA, BUBJIMOTEKA LOK
https://Monypoku.pd/
56 MacChl TI0 U3BECTHOMY KOJINYECTBY T TIOBAJL-JIAE
BCIICCTBA, OGT,éMy, MacCe pCarcHTOB WJIN https://globallab.ru/
MPOJIYKTOB PEaKIUU
BUBJIMOTEKA LIOK
57 KonTponbnas padorta Ne 2 o reme «Bo3ayx. https://mMounypoku.pd/
Kucnopon. Oxcunbi» I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
https://Mouypoxu.pd/
58 Bomopoa — aneMeHT u npocToe BEmecTBO [ TIOBAJL-TIAE
https://globallab.ru/
BUBJIMOTEKA LIOK
59 Crioco0bl ToTy4eHust BOAOPO/Ia B https://Mounypoku.pd/
1a60paTOPHH ¥ MPOMBIITIEHHOCTH [JIOBAJI-JIAB
https://globallab.ru/
[IpakTuueckas padora Ne 4 o Teme BUBJIMOTEKA IIOK
" https://monypoku.pd/
60 [Tosrydenue u cobupanue BOIOPOa, [ TIOBAJL-JIAE
U3Y4EHHE Er0 CBOHCTB" https://globallab.ru/
BUBJIMOTEKA 1IOK
61 Hcnonb3oBaHue BOJOPO/Ia B KAYECTBE https://monypoku.pd/
TOIJIMBA I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
62 ITousitre o xuciorax u constx. Coctas https://Monypoku.pd/
KHCJIIOT U coJeit I'JIOBAJI-JIAB

https://globallab.ru/
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63

64

65

66

67

68

69

70

Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA
rasa 1o U3B€CTHOMY €T0 KOJIUYECTBY
BEIIECTBA W 00BEMY

Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO
XUMHYECKON peakinu

Brrancnenus no YpaBHCHUAM XHMHYECKOM
pCaKluu: KOJINYCCTBA BCIICCTBA, O6’BéMa,
MacCChI 11O U3BECTHOMY KOJINYCCTBY
BCIICCTBA, O6’béMy, MacCCe pCarcHTOB UJIA
IMPOAYKTOB pCaKIINN

dusnueckue cBoiicTBa Boansl. Boxga B
npupoje

AHann3 1 CUHTE3 — METOJbI U3YUCHUSA
coCTaBa BOAbI

XUMHYECKHE CBOMCTBA BOJBI

CocTtaB OCHOBaHUIT

PaCTBOpBI. PaCTBOpI/IMOCTB BCIICCTB B BOJEC

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
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71

72

73

74

75

76

77

78

HaceliieHHbie 1 HeHACHIIICHHEIE,
KOHIIEHTPUPOBAHHbIE U pa30aBIICHHbIC
pacTBOpHI

Crioco0b1 BBIPpAXKCHUA KOHIICHTpalun
PacTBOPOB: MacCoBas O0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIsIpHAsA KOHICHTPpAal s

[IpakTrueckas padota Ne 5 mo reme

"[IpuroroBiieHrE paCTBOPOB C OMPEACIEHHON

MAacCOBOM J0JIei paCTBOPEHHOTO
BemiectBa.lI[purorosienue pacTBOPOB ¢
onpeAcIEHHON MOJISIPHON KOHLIEHTpaIuen
pacTBOpEHHOTO BeriecTra"

Brraucnenus ¢ uCnojab30BaHUEM MOHSITHS
«MaccoBasg A0JIs1 BEHICCTBA B paCTBOPCH»

Brrunciienust ¢ MCIoab30BaHUEM TTOHSITHS
«MOJISIpHAsT KOHIICHTPAIUS PACTBOPEHHOTO
BEIECTBAY

Ponb pacTBOpOB B IpUpPOAE U KU3HU
yenoBeka. KpyroBopoT BojibI B Ipupoe

3arpsi3HeHue NpupoJHbIX Boa. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOI.

BrrunciaeHus ¢ UCIoJab30BaHUEM Tpa(l)I/IKOB
PacCTBOPUMOCTHU IJIA paC‘léTOB

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoku.pd/
T'JIOBAJI-JIAB

97


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

pacTBOPUMOCTH BELLIECTB

https://globallab.ru/

BUBJIMOTEKA LIOK
79 BrlunciieHnsa ¢ CnOJIb30BaHHUEM OHSITHUSA https://monypoku.pd/
«MaccoBasi JI0JIsl BELIECTBA B pACTBOPE» I'JIOBAJI-JIAB
https://globallab.ru/
Brraucnenus ¢ HCnojab30BaHUEM ITOHSITHSI BUBJIMOTEKA LIOK
. https://monypoxu.pd/
80 «MOJISIpHAsi KOHLIEHTPALUs paCTBOPEHHOTO [JIOBAJLJIAB
BCIICCTBA» https://globallab.ru/
Brruncnenus ¢ ucnoyib30BaHueM TpauKkoB BUBJIMOTEKA LOK
R https://Monypoxu.pd/
81 PacTBOPUMOCTH JJIsI PACUETOB I TIOBAJL-TIAE
PacTBOPUMOCTH BEIICCTB https://globallab.ru/
BUBJIMOTEKA IHOK
5 6 . https://Monypoxu.pd/
8 O06o0011IeHre U CUCTEMAaTU3alUsl 3HAHHIMA [ TIOBAJL-TIAE
https://globallab.ru/
BUBJIMOTEKA IHOK
83 KonTponbnas padora Ne 3 o teme https://mMonypoku.pd/
«Bomopon. Boga. PactBopsl. OcHOBaHUS» [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
84 Oxkcupl: cocTaB, KJIacCupUKaIus, https://Monypoxu.pd/
TPUBHAJIbHBIC HA3BaHUS IJIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
85 [Tonyyenue n XMMHUYECKHE CBOMCTBA https://mMounypoku.pd/
OKCIIOB [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA HOK
[TonsiTE O THAPOKCUAAX — OCHOBAHMAX U https://mMouypoxu.pd/
86 TJIOBAJI-IAB

KHUCJIOPOACOACPKAIINX KUCIIOTax

https://globallab.ru/
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92

93

94

95

dusndyeckre ¥ XUMHUUECKHE CBOMCTBA KHCJIOT

[TonydyeHue KuciaoT

Kinaccudukanms ocHoBaHMIA

[Iénoun, UX CBOWCTBA U CIIOCOOBI MOTYYECHUS

HepacTBoprMbie OCHOBaHHSI, HX CBOMCTBA U
CIOCOOBI NOTYUYEHHUS

ITonsatue 06 ampoTEepHBIX THAPOKCHIAX:
XUMUYECKHUE CBOMCTBA U MOIYYECHUE.
[IprMeHeHne Ba)KHEUIINX OCHOBaHUI

Conu: coctaB, kiaccupuKaius,
TPUBHAITBHBIC HA3BAHUS

Du3nYecKre U XMMUYECKHUE CBOICTBA COJIEH.
[Tonyuyenue conen

I'eneTnueckas CBA3b MCXKY KilaCCaMun

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IIOK
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https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

96

97

98

99

100

101

102

HEOPraHUYECKUX COCIUHEHUN

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJBHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHECHUIN»

Brruucnenus no ypaBHEHUSIM XUMHYECKOU
peaKuu: KOJIUYECTBA BEIIeCTBa, 00bEMA,
MaccChl 110 U3BECTHOMY KOJINYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIH
IMPOAYKTOB pCaKIIUH

Brruncnenust Mmaccebl IpoAyKTa peakiuu 1o
M3BECTHOM Macce OJJHOTO U3 UCXOJHBIX
BEILIECTB, B35ATOTO B BUJIE PACTBOPA,
COJZIEpIKAILETO ONPEECIEHHYIO MAaCCOBYIO
JIOJIFO paCTBOPEHHOTO BEIIECTBA

Kontponbnas padora Ne 4 o Teme
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COCIUHECHUI»

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XHUMHUYCCKUX 3JICMCHTOB

ITonstue o rpymnmnax CXOAHBIX 3JICMCHTOB

DeMeHTBl, KOTOpbIe 00pa3zyoT aM(pOTepHbIE
OKCH/IbI M TUAPOKCUIBI

https://monypoku.pd/
T'JIOBAJI-JIADB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoku.pd/
T'JIOBAJI-JIADB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA IIOK
https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA 1HOK
https://monypoku.pd/

10


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

I'JIOBAJI-JIAB
https://globallab.ru/

103

[lepuoanueckuii 3akoH. OTKpbITHE
IIepuonnueckoro 3akoHa

BUBJIMOTEKA 1HOK
https://Monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

104

KopoTkonepuoanas u JyIMHHONIEPUOAHAS
¢dopmbl Ileproanaeckoil CuCTeMBI
xumudeckux dsemenToB .. Meneneera

BUBJIMOTEKA 1HOK
https://Monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

105

[Iepuons! u rpynmsl

BUBJIMOTEKA 1HOK
https://Mouypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

106

OcHoBHBIE CBCACHUA O CTPOCHHUU aTOMOB

BUBJIMOTEKA 1HOK
https://Mouypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

107

CocTaB aTOMHBIX si€p

BUBJIMOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

108

M3oTo01mEI Kak PAaSHOBUAHOCTHU aTOMOB
XHUMHUYCCKOI'O 3JICMCHTA

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

109

ONEKTPOHBI

BUBJINOTEKA 1HOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

110

DneKTpoHHas opoUTaIh

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

10


https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

111

112

113

114

115

116

117

118

DHepreTHYeCcKre YPOBHH U ITOIyPOBHH
aroma, S-, p-, d-opouraau

DJEeKTPOHHBIC KOH(PHUTYpAIUU U SJIEKTPOHHO-
rpaduveckue GopMysIbl aTOMOB

CtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB
nepBbIX 20 XUMUYECKUX SJIEMEHTOB
[Tepuonuueckoit cucremsl .. Menpeneena

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca
aTOMOB XMMHYCCKHUX 3JICMCHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB
110 IrpyuIiaM M rnepuoaam

3MeneHune cBOMCTB cOefMHEHUN
XMMHYECKUX IJIEMEHTOB B IIEPUOAAX U

rpymnmnax

XapakTeprucTUKAa XUMUYECKOTO 3JIEMEHTA I10
ero noJjioxkeHuro B [lepuoauueckoit cucreme
.. MenneneeBa

3HadeHue HCpI/IOJII/I‘-ICCKOl"O 3aKOHa 1
Hepnozmqecxoﬁ CUCTCEMBI XUMHWYCCKUX
QJICMCHTOB IJII pa3BUTHUSA HAYKHU U ITPAKTHKU

3J'IeKTpOOTpI/II_[aTCJIBHOCTL XHUMHUYCCKUX
9JICMCHTOB

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA LIOK
https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

10


https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

119

120

121

122

123

124

125

126

127

KoBanenTHas IoJsipHas CBsA3b

KoBanenTHas HEIIOJIsIpHas CBA3b

Honnag cBa3p

DNEKTPOHHBIE U CTPYKTYpPHBIE (HOPMYIIbI
BEIIECTB

Kpucrannuueckue 1 amop¢HbIe BelecTBa

Tursr KPUCTATINIMICCKUX peH_IéTOK n ux
XapaKTCPUCTHUKHU

[TpuurHBEI MHOTOOOpA3Hs BEILECTB,
3aBHCUMOCTh CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHUS

CreneHp OKUCICHUA

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pcakuuu

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IIOK

10


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

https://monypoku.pd/

T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
128 XUMHUYECKUE DJIIEMEHTEI — OKUCIUTEIN U https://Monypoku.pd/
BOCCTAHOBUTEIIN I'JIOBAJI-JIAB
https://globallab.ru/
CocraBieHue ypaBHEHUN OKUCIUTEIBHO- BUBJINOTEKA ITOK
. https://monypoxu.pd/
129 BOCCTAHOBUTEIBHBIX PEAKIIHI, METOT [ TIOBAJL-TIAE
3JICKTPOHHOTrO Oanamca https://globallab.ru/
Boeluucnenus no ypaBHEHUSIM XUMHUYECKOU
pEeaKIMu: KOJIMYECTBa BEIIeCTBa, 00bEMa, BUBJIMOTEKA ITOK
https://Mouypoxu.pd/
130 MAacChI 110 H3BECTHOMY KOJMYECTBY [ TIOBAJL-JIAE
BCIICCTBA, 06”I>éMy, MacCe pCarcHToOB NI https://globallab.ru/
MIPOJIYKTOB PEAKIIUH
Brruucnenus npocreiieil MoJIeKyIsspHOi BUBJIMOTEKA LIOK
131 https://monypoku.pd/
(hopMyIIBI BEIIECTBA MO U3BECTHBIM I TIOBAJI-TIAE
MaCCOBBIM HOJIAM DJIEMCHTOB https://qloballab.ru/
BUBJIMOTEKA 1IOK
139 0606 . https://monypoku.pd/
0oO0IIeHNEe U CUCTEMAaTH3alus 3HAHUH [ TIOBAJI-TIAE
https://globallab.ru/
BUBJIMOTEKA 1IOK
133 KonTponbnas padora Ne 5 o teme https://mMonypoku.pd/
«CTpoenue aToMa. XUMHYECKAs CBSI3b» [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
. https://monypoku.pd/
134 PesepBHbIit ypok [ TIOBAJI-TIAE

https://globallab.ru/

10


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

135

136

OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHbIit ypok

Pe3epBHbIit ypok

I[TPOT'PAMME

136

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

10


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
BUBJIMOTEKA 1HOK
L C 1 https://mouypoxu.pd/
TPOCHHE aTOMOB [ JIOBAJI-JIAE
https://globallab.ru/
[TocnenoBaTenbHOCTh 3aMOJIHEHUS BUBIMOTEKA LIOK
9 6 . 1 https://monypoku.pd/
AJIEKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX I TIOBAJL-TIAE
HCpHOII0B https://globallab.ru/
BUBJIMOTEKA 1LHOK
3 Oco0eHHOCTH 3aITOTHEHUS JJIEKTPOHHBIX 1 https://Monypoxu.pd/
opbuTanei aTOMOB GOJBIINX TIEPHUOJIOB [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
4 C 1 https://monypoku.pd/
TETICHb OKUCIICHUS U BAJICHTHOCTH [ TIOBAJI-TIAE
https://globallab.ru/
BUBJIMOTEKA IHOK
5 B . 1 https://monypoku.pd/
HJIBl XUMHYECKOH CBSI3H [ TIOBAJI-TIAE
https://globallab.ru/
OOMEeHHBIHN U IOHOPHO-aKLIETITOPHBIH BUBJIMOTEKA 1IOK
6 MeXaHU3M 00pa30BaHUsI KOBAJICHTHON 1 https://Mounypoku.pd/
CBA3U. MexXMOIeKyIsIpHbIe ['JIOBAJI-JIAB
B3aHMOICHCTBIS https://globallab.ru/
7 THIBI KPUCTAIIINYECKUX PEIIETOK, 1 bUBJIMOTEKA HOK

https://monypoku.pd/

10


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
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https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

0COOEHHOCTH CTPOCHHS KPUCTATLTNYIECKUX

I'JIOBAJI-JIAB
https://globallab.ru/

®epmenThl. UTHrHOUTOPBI.

pemETOK
3aBUCUMOCTb CBOMCTB BEILLIECTBA OT THUIIA BUBTHOTEKA LOK
8 . . https://monypoku.pd/
KpHCTamH/IqUeCKOH pPEETKY U BUJIA CJIOBAJI-JIAE
XAMHUHCCKON CBA3H https:/globallab.ru/
BUBJIMOTEKA 1IOK
9 Knaccuukanus XuMU4ecKux peakiuii mo https://Mounypoku.pd/
Pa3JIMYHBIM IIPU3HAKAM [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 11OK
10 DHepreTuka XMMHUYECKHUX PEeaKIUi. https://mounypoxu.pd/
TemnoBoit 3¢ ekt XUMUIECKOH peakuu [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 11OK
11 3 I https://mounypoxu.pd/
akoH I'ecca u ero cieacTaus [JIOBAJI-JIAE
https://globallab.ru/
Beruucnenus no TepMOXMMUYECKOMY
YPaBHEHUIO PEAKIIMU: TEIIOBOIO P PeKTa BUBJIMOTEKA 1[IOK
12 XUMHUYECKON PEAKLIUN 10 KOJIMYECTBY https://Mounypoku.pd/
BEIIECTBA, Macce Wik 00BEMY [JIOBAJI-JIAB
IIPOpearupoBaBLIETO WK 00Pa30BaBIIETOCS hitps://globallab.ru/
BEILECTBA
BUBJIMOTEKA 1IOK
13 IToHsATHE O CKOPOCTU XMMHUYECKOU https://Mounypoku.pd/
peakuuu. 3aKOH JAEHCTBYIOLINX Macc [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
14 OHeprus aktuBauuu. [lonsatue o karanuse. https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

10


https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

(DaKTOpBI, BJIMAIOIIME HA CKOPOCTH

BUBJIMOTEKA IHOK
https://monypoxu.pd/

15
XUMHYECKOHN peakiuu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
16 [ToHsiTHE O XMMUYECKOM PaBHOBECHH, https://mMonypoku.pd/
npunnun Jle Ilarense [JIOBAJI-JIAB
https://globallab.ru/
@DaKTOpBbI, BIUAIOUIME HA COCTOSIHUE
XAMHUYECKOT0 PAaBHOBECHS. BUBJIMOTEKA LHOK
https://Mouypoku.pd/
17 [IporHo3upoBaHre BO3MOKHOCTH [ TIOBAJL-JIAE
MPOTEKaHUS XUMUYECKUX MPEBPAILICHUHN B https://globallab.ru/
Pa3IMYHBIX YCIOBUAX
BUBJIMOTEKA 1IOK
18 OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC https://Mouypoku.pd/
https://globallab.ru/
BUBJIMOTEKA LIOK
19 BaxHbple OKMCIUTEIN U BOCCTAHOBUTEIH. https://Mounypoku.pd/
[Iepmanranar kanus [JIOBAJI-JIAB
https://globallab.ru/
CBolicTBa MMPOCTBIX BEIICCTB — MCTAJIJIOB BUBJIMOTEKA HOK
20 1 HEMETAaJJIOB, KUCJIOT U COJIed — B CBETE https://Mounypoku.pd/
MpeJICTaBICHUH 00 OKUCITUTENHHO- [JIOBAJI-JIAB
BOCCTAaHOBUTEIIbHBIX PEAKIUAX https://globallab.ru/
ITpakTuyeckas padora Ne 1. Pemenue BUBJIMOTEKA 1IOK
21 OKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://monypoxu.pd/
«OKHUCIINTEIbHO-BOCCTAHOBUTEILHBIC [JIOBAJI-JIAB
peakLum» https://globallab.ru/
99 Kontponbnas padorta Ne 1 o teme BUBJIMOTEKA 110K

«OCHOBHEBIE 3aKOHOMCPHOCTH MMPOTCKAHUSA

https://monypoku.pd/

10


https://моиуроки.рф/
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XUMHYECKUX PEAKIIUI»

I'JIOBAJI-JIAB
https://globallab.ru/

23

PacTBOpeHue kak (pU3NKO-XUMHUUECKUI
pouece

BUBJIMOTEKA 1HOK
https://Monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

24

DNEKTPOIUTHI U HEITEKTPOIUTHI

BUBJIMOTEKA 1HOK
https://Monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

25

Teopus 37EKTPOIUTUUECKON TUCCOIHAITTT

BUBJIMOTEKA 1HOK
https://Mouypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

26

HNonnoe npoussenenue Boasl. BonopoaHsii
II0Ka3aTeib

BUBJIMOTEKA 1HOK
https://Mouypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

27

DNEeKTPONUTHYECKAs JUCCOLUAIIHS KUCTIOT,
OCHOBaHHUH U COJIEN

BUBJIMOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

28

Peakniun noHHoro oOMeHa

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

29

CBOMCTBA KHCJIOT, OCHOBAHUM H COJIEH B
CBETE MpeCcTaBlIeHU 00
AJIEKTPOJIUTUYECKON JUCCOLUALINI

BUBJINOTEKA 1HOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

30

KauecTBennble pPC€aKu Ha NOHBbI

BUBJINOTEKA 1HOK
https://monypoku.pd/
I'JIOBAJI-JIAB

10


https://globallab.ru/
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https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
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https://globallab.ru/
https://моиуроки.рф/

31

32

33

34

35

36

37

38

[IpakTrueckas padota Ne 2. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLMALIMS

I'maponus coneit

HNonnsie YpaBHCHUA T'HAPOJIM3a coJieit

[IpakTuueckas paborta Ne 3. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«['upponus conei»

Beruuciienus Macchl IpoaAyKTa peakiuy no
M3BECTHON Macce OHOTO U3 UCXOAHBIX
BEIIECTB, B35ATOI'O B BUJIE€ pacTBOPA,
COJIEpKALIETo ONpeAeIEHHYIO
KOHIICHTPAILIUIO PaCTBOPEHHOTO BEIIECTBA

Kontponsnas padora Ne 2 o Teme
«OJIEKTPOIUTUYECKAS TUCCOLIMALINS.
XUMUYECKUE peakllui B PaCTBOPAX»

061_[[215[ XapaKTCPUCTHKA HCMCTAJIJIOB

OO6m1ast XxapakTepuCTHKa rajJoreHOB

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA IIOK
https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA IIOK
https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA 1HOK
https://monypoxu.pd/
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https://globallab.ru/
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https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

I'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA IHOK
39 XHWMHYECKHE CBOMCTBA TAJIOTCHOB. https://Mmonypoku.pd/
XUMHYECKHE CBOMCTBA XJI0pa [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://Monypoku.pd/
40 XinopoBogopoa. ColisiHast KUCTIOTA [ TTIOBAJL-JIAE
https://globallab.ru/
[IpakTuueckas padora Ne 4 o Teme BUBTHOTEKA LIOK
" . https://Mouypoxu.pd/
41 [TonyuyeHune COISTHOM KUCIIOTHI, U3yYECHHE [JIOBAJI-JIAE
e¢ cBOHCTB" https://globallab.ru/
BUBJIMOTEKA LHOK
42 [ToHsiTHE O KUCIOPOACOIEPHKALIUX https://mMounypoxu.pd/
KHUCJIOTaX XJI0pa U UX COJISIX I'JIOBAJI-JIAB
https://globallab.ru/
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX BUBJINOTEKA LIOK
. https://monypoku.pd/
43 peakIuii, €ciii OJIMH X PEareHTOB JaH B [ JIOBAJI-TIAB
M30BITKE https://globallab.ru/
BUBJIMOTEKA ILIOK
44 Baxnerime coeMHEHU XJI0pa U UX https://mMonypoku.pdy/
Hax0’JIEHUE B IPUPOJIE [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ILIOK
45 OOm1as xapakTepucTHka 31eMeHToB VIA- https://momnypoxu.pdy/
rpymmEL I JIOBAJI-JIAB
https://globallab.ru/
CtpoeHue U CBOMCTBA IPOCTOTO BEIIECTBA BUBJIMOTEKA LIOK
46 https://Monypoku.pd/
CCPBEI. AJIJIOTpOHHLIe MO]II/I(l)I/IKaHI/H/I CEPhI TJIOBAJI-JIAB
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https://моиуроки.рф/
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https://моиуроки.рф/
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https://globallab.ru/
https://моиуроки.рф/

47

48

49

50

51

52

53

54

CepoBonopo, ctpoenue, pu3nueckue u
XUMHUYECKHE CBOICTBA

Oxkcuppl cepbl

CepHI/ICTaSI KHCJIOTa U €€ COJIH.

CepHa;I KHCJIOTa U €€ COJIN

IIpoMBILITIEHHOE TIOJyYEHUE CEPHOU
KHCIIOTBI

Haxoxnenue cepbl 1 €€ cOeIMHEHUH B
npupoze. XUMHYECKOE 3arpsA3HEHUE
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI

BbruuciieHus: Macchl IPOIYKTa PEAKIMU IO
M3BECTHOM MaccoBoit (00béMHOMN) foe (%)
€ro BbIX0Jia OT TCOPETUYCCKHU BO3MOKHOI'O

Brruucnenus MmaccoBoit (00bEMHOM) 10JIH
(%) BBIXOJa IPOJIYKTA PEAKIIMH T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA M MPOIYKTa PEAKIIHH

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA 1HOK
https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
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55

56

57

58

59

60

61

62

63

OO6m1as XxapakTepucTrka 3J1eMeHTOB VA -
TPYIIIIBI

A30T, pacpocTpaHeHue B IpUpo/Ie,
¢bu3nyeckrue 1 XuMHUYecKre CBOMCTBA

AmMmuak, ero pu3nyecKkre U XUMHYECKHE
CBOICTBa

Coyin aMMOHUS

[IpakTuueckas pabora Ne 5 mo Teme
"[lonyueHne aMMuaka, U3y4eHHUE €ro
CBOMCTB"

Oxcunst azota (1, 11, 11, 1V, V)

Asotucras kuciaora. A30THas KUCIIOTa

IIpoMbIlITIEHHOE TIOTyYEHUE a30THOM
KHCIIOTBI

Hurtpatel 1 HUTpUTBEL. XUMHUUYECKOE

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IIOK
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https://моиуроки.рф/
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https://globallab.ru/

3arps3HEHNE OKPYKAIOIIEH CpeIbl

https://monypoku.pd/

COEIUHEHHSIMU a30Ta [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
64 docdop, amoTporHbIe MOIUPUKATUN https://Momypoku.pd/
dochopa ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
65 Oxkcuabt hocdopa (1, V) u bochopnas https://Monypoku.pd/
KHCJI0Ta I'JIOBAJI-JIAB
https://globallab.ru/
[ToHsiTHE O MUHEPATBHBIX YIOOPEHUSX. BUBJIMOTEKA LOK
66 3 . https://Mouypoxu.pd/
arps3HEHNE MPUPOTHBIX BOJOEMOB I TIOBAJL-TIAE
COCAUHCHHUAMU a30Ta U (1)0C(1)Opa https://globallab.ru/
BUBJIMOTEKA LIOK
67 Yriepon, ero aJutIoTPOITHbIE MOAU(PUKAIIAN https://mouypoxu.pd/
U CBOMCTBA I'JIOBAJI-JIAB
https://globallab.ru/
OKCI/II[LI yriepoaa, ux (I)I/I3I/I‘-ICCKI/IG u BUBJIMOTEKA HOK
68 XUMHUYECKHAE CBOMCTBA. DKOJIOTHYECKHE https://Monypoku.pd/
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM I'JIOBAJI-JIAB
yriepona (IV) https://globallab.ru/
ITpakTuyeckue pabotel Ne 6 o Teme BUBJIMOTEKA IIOK
69 "M Y; https://monypoku.pd/
onydeHue okcuza yriepoaa (1V) u [ TIOBAJI-TIAE
=4 "
U3YHCHUC CTO CBOUCTB https://globallab.ru/
BUBJIMOTEKA IHOK
70 v . https://monypoku.pd/
rojibHasi KUCJIoTa U €€ colik I TIOBAJI-TIAE
https://globallab.ru/
71 IlepBoHauyanbHBIE TOHATHUS 00 bUBJIMOTEKA HOK

https://monypoku.pd/
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OpraHn4CCKUX BCHICCTBAX KaAK O
COCAUHCHUX YIiIepoaa

I'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA [HOK
79 [IpupoiHBIE UICTOYHUKH YIIIEBOJOPOJAOB U https://Mounypoku.pd/
WX POJIb B OBITY U IPOMBINIJICHHOCTH [JIOBAJI-JIAB
https://globallab.ru/
[ToHsITHE O OMOIOTHYECKU BaXKHBIX BUBJINOTEKA IIOK
https://monypoxu.pd/
73 OPraHMYeCKHUX BEIIECTBAX — KUPaAX, [ TIOBAJL-JIAE
Oerkax u yrieBosax https://globallab.ru/
BUBJIMOTEKA IHOK
74 Kpemnunid, ero ¢puzndeckne 1 XUMHUECKUE https://mounypoxu.pd/
https://globallab.ru/
BUBJIMOTEKA I[HOK
75 Oxkcua kpemnus (1V), kpemuueBas https://monypoxu.pd/
KHUCJIOTA, CUJIMKAThI ['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://monypoku.pd/
76 bop. bopnas kuciora [JIOBAJLJIAE
https://globallab.ru/
ITpakTnueckas padora Ne7. Pemenne BUBJIMOTEKA 1[IOK
77 JKCHEPUMEHTAIBHBIX 3a/1a4 10 TEME https://mMonypoku.pdy/
«BaxHeumme HeMeTaJuIbl U UX [JIOBAJI-JIAB
COCTMHCHHIS https://globallab.ru/
Brruucnenust maccel (00b€Ma; H.Y.)
MPOAYKTa PEAKIUU M0 JaHHOW Macce BUBJINOTEKA LIOK
o https://monypoku.pd/
78 (00BEMY) HCXOJTHOTO BEIIECTBA, I TIOBAJL-JIAE

COJIEPIKAIIIETO ONPEIEIEHHYIO0 MAaCCOBYIO
JIOJIKO TIpUMECEN

https://globallab.ru/
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79

80

81

82

83

84

85

86

Kontponbnas padota Ne 3 o teme
«BaxHeinme HeMeTaJUIbl U UX
COETUHEHUS»

OO6m1ast xapakTepuCTHKa XUMHYECKHIX
DJIEMEHTOB — METAJIJIOB HAa OCHOBAHUH UX
nonoxenus B I[ICXD JI.1. MenaeneeBa

Meramisl A- u b-rpynn

MerTannuueckas CBSI3b M MeTalandecKas
KpUCTAJILUIMYCCKas peméTKa. 3aBHCUMOCTD
(I)I/I3I/I‘-IGCKI/IX CBOMCTB METaJJI0B OT
CTPOCHUA KpUCTAJIJIIOB

O6H.II/Ie XMMHYECKHE CBOMCTBA METAJIJIOB

OO6u1re cnocoObl MOTyYeHHsI METaJLIOB,
Mmetamtyprust. CruiaBsl

3J'IeKTp0J'II/I3 paciiiaBoOB U paCTBOPOB cojieit
KaK OWH U3 CIIoco00B NOJIYYCHUA
METAJlJIOB

Brruncienus no YpaBHCHUAM 3JICKTPOJIN3a
paciiiaBoB U paCTBOPOB BCUICCTB

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA LIOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA LIOK
https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ILIOK

https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
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87

88

89

90

91

92

93

94

95

IlonsTue o KOppO31uHn MECTAJIJIOB

Brruncnenus coctaBa cMecel ¢
HCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUU

PasiuuHble TUOBI BEIYUCIEHUHN 110
YpaBHEHUSM XUMHUYECKUX PeaKInui

Meramisl A-rpynn. llenounsie MeTanisl

Haxoxnenue B mpupoae. CBolicTBa
LIEJTOYHBIX METAJLIOB

OKCI/II[LI U TUAPOKCUJBI HATPUA U KaJIUA

IllenoyHO3€MENBHBIE METAILIIBI

Baxxneiinie coeTMHEHUS KaJIbIUS,
CBOMCTBA, IPUMEHEHNE

JKécTtkocTh BOIBI U CIIOCOOEI €€

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IIOK
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YCTpaHEHUA https://mMounypoku.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

[IpakTrueckas padota Ne 8 mo Teme BUBJIMOTEKA LIOK

96 MKE .. https://monypoku.pd/
€CTKOCTb BOJBI U METOJIBI €6 [ JIOBAJI-JIAE
yCTpaHcHHUA https://globallab.ru/
BUBJIMOTEKA LIOK
. https://Monypoxu.pd/
97 AJIFOMUHUA [ TIOBAJL-JIAE
https://globallab.ru/
BUBJIMOTEKA LIOK
98 AM(oTepHbIE CBOIICTBAa OKCHJIA U https://mMonypoku.pd/

TUAPOKCH]IA ATTFOMUHUS I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK
99 OO01mmas xapakTepucTHKa MEeTaIoB b-rpyrim https://mMouypokn.pd/

(OOOYHBIX MOATPYIII) I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK
100 [IepBoHavasIbHBIE TPEACTABICHUS O https://mMonypoku.pd/
KOMIUIEKCHBIX COEIUHEHUSIX I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
https://monypoku.pd/
101 Mens u cepedpo [ TIOBAJI-TIAE
https://globallab.ru/
BUBJIMOTEKA LIOK
102 [IpencraBnenust 06 aMMHAYHBIX https://Monypoku.pd/

KOMIITEKCax cepedpa i Men [JIOBAJI-JIAB

https://globallab.ru/
103 [lusk BUBJIMOTEKA IIOK

https://monypoku.pd/

11


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

I'JIOBAJI-JIAB
https://globallab.ru/

BUBJIMOTEKA IHOK
104 AMpoTepHBIE CBOIICTBAa OKCHJIA U https://monypoxu.pd/
THApOKCH A IIMHKA [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://Monypoxu.pd/
105 Keneso FIJ)IOB A HYJIDI AB P
https://globallab.ru/
BUBJIMOTEKA LHOK
106 Oxcupl, Tuipokcu sl u conu xenesa (1) u https://monypoxku.pd/
xenesa (1) I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LHOK
https://Mouypoxu.pd/
107 UyryH u cTajgb — CIUIaBbI JKene3a [JIOBAJI-JIAE
https://globallab.ru/
[IpakTuueckas padora Ne 9. Pemenue BUBJIMOTEKA LIOK
https://monypoku.pd/
108 AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeEMe [ JIOBAJI-TIAB
«BaxkHelme MeTaIbl U UX COSTUHEHUS https://aloballab.ru/
Brruncienust coctaBa cMecel ¢ BUBJINOTEKA LIOK
https://monypoku.pd/
109 WCIIOb30BAHUEM PELICHUSI CUCTEM [JIOBAJLJIAE
ypaBHCHHUH https://globallab.ru/
BUBJIMOTEKA ILIOK
110 PaznuuHble THIIBI BEIYUCIEHUN 11O https://monypoxu.pd/
YpaBHEHUSIM XUMUYECKUX PEAKIUN I'JIObAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
K 04
111 OHTpOJinasI paborta Ne 4 o Teme hitps-//MoHYPOKH. D/
«Baxkueimne MeTasibl U UX COSIUHEHUS [JIOBAJLJIAB
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113

114

115

116

117

118

119

besomnacHoe nconb30BaHue BELIECTB U
XUMHUYECKHUX PEaKIHii B ObITY

HoBbie maTepualibl 1 TEXHOJIOTHH.
[TpUHIUTIBI «3€TIEHON XUMUKY

XuMus 1 300POBLEC

XUMUYECKOE 3arps3HCHUE OKPYKAFOIIEH
cpenbl. [ToHsTHE O TIPEACTHHO JTOMYCTHMOM
koHneHtpanuu Bemects (I1/1K)

DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSAMH YIJIEPOJa, a30Ta, CEPBHI,
TSOKENBIX MeTanaoB.Poab xumMuu B
PEIIeHNH YKOJIOTUYECKUX MPOOIeM

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHUCTEMA XMMHWYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUN
B IIEpUOJIaX U TPYyMIax

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3000pa3HOM COCTOSTHUH. Bubt
XUMHUYECKOH CBS3U

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA IHOK

https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA ITOK
https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

BUBJINOTEKA IIOK
https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
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121

122

123

124

125

126

127

Kiaccudukanus XuMuaecKux peakiyi 1mo
Pa3IMYHBIM MPU3HAKAM

IIporno3upoBaHue BO3MOXHOCTU
IIPOTEKaHUs XMMUYECKUX MPEBPAICHUH B
pa3IUYHbIX YCIOBUSAX HAa OCHOBE
IIPEJCTaBICHUH XUMUYECKON KUHETUKHU U
TEPMOIMHAMUKH.

XHUMHYECKUE PEAKIIUU B PaCTBOPAX.
I'maponus coneit

CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B
CBETE IPEICTABICHUI 00
AJICKTPOJUTUYECKON JUCCOIHAITIT

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. JNEKTPOIIn3.

ITpakTryeckas padora Ne 10. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«XHMMHYECKNE PEAKITUI

ITpakTryeckas pabora Ne 11. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«MeTanbl, HEMEeTaJlJIbl U UX COEIMHEHUS»

Pe3epBHbIit ypok

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA IHOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

BUBJIMOTEKA LHOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://Monypoku.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA ITOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA 1IOK

https://monypoxu.pd/
T'JIOBAJI-JIAB

https://globallab.ru/

12


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

128

PesepBHbIil ypok

BUBJIMOTEKA 1TIOK
https://monypoxu.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

129

PesepBHBIil ypok

BUBJIMOTEKA 1TOK
https://monypoku.pd/
I'JIOGAJI-JIAB

https://globallab.ru/

130

131

132

133

134

PesepBHbIil ypok

PesepBHbIil ypok

PesepBHbIil ypok

PesepBHbIil ypok

PesepBHbIil ypok

BUBJIMOTEKA ITOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/
BUBJIMOTEKA LIOK

https://monypoxu.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/
BUBJINOTEKA IIOK

https://Monypoku.pd/
'JIOBAJI-JIAB

https://globallab.ru/

135

PezepBHbIit ypok

BUBJIMOTEKA 1HOK
https://monypoxu.pd/
I'JIOBAJI-JIAB

https://globallab.ru/

136

Pe3epBHbIit ypok

BUBJIMOTEKA ITOK

12
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

11

12


https://моиуроки.рф/
https://globallab.ru/

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKUE TTOHATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJEKyIa,
XUMHUYECKHM DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
11 MaccoBasi JIOJISI XUMHYECKOTO DJIEMEHTA B COCMHECHUU, MOJIIPHBIA 00BEM,
XUMHUYECKasl peakius, KIACCU(PUKAIMS PEaKIUh: PEaKIUu COCTUHCHHS,
peaKuuu paslIOKEHUsS, PEaKIUW 3aMEIICHHUs, peakluu OOMeHa, IK30- H
SHJIOTEPMHUUYECKUE PpEeaKIuH, TEeIUIoBo d(pdeKT peakiuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTpAIKsl) B pacTBOpe
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XUMHUYECKMX TIOHATHH W
' MPUMEHSITH OTH IOHSATHUS TIPY OIMMMCAHUH BEIIECTB U UX MPEBPAICHUIN
13 MCIIOJIb30BAaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHs ()OPMYI BEIIECTB
' Y YPAaBHEHUN XUMUYECKUX PEAKLIMI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YUaCTBYIOIIMX B PEAKIUH BEIIECTB, 1O TEMIOBOMY dPEKTY)
1.7 BBIYHCIIITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacCHhI BEIIECTB
18 BBIUKCIISTH MAacCCOBYIO JIOMIO XHUMHUYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIIATH MAaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl TO3HAaHUS — HaOIIOICHNUE,
' U3MepeHHe, MOJIETUPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN)
2 [To Teme: «Baxuelmme npeIcTaBUTENId HEOPTraHUYECKUX BEILIECTBY
51 PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TOHSITHH: OKCHI, KHCIIOTa,
' OCHOBAHHE, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BELIECTB K  ONPEACIIEHHOMY KIaccy
' COeIMHEHHH 10 popMyIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHUYECKHUE BEIICCTBA
54 XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB

pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHHUs XMMHMYECKUX IIPEBpAIlCHU B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IPaBUIIaM I10JIb30BAaHUS XUMUYECKOM MOCY0H U 1a00paTOpHBIM
o0opynoBaHMEM, a TakKe IpaBujiaM oOOpalleHus C BELEeCTBAMU B
COOTBETCTBUM C UHCTPYKLUMSMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUTOTOBIEHHIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh M IIPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHINIO DPACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C MIOMOUIbI0 MHIMKATOPOB (JIAKMYC, (peHosiTanenH, METUIOPaHXK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOW peaKkIuu

ITo teme: «llepuoanyeckuii 3akoH u Ilepuoguyeckas cucTeMa XUMHYECKUX
snemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUMY

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
BHCKTpOHHHﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atomMa, XUMHUYICCKad
CBA3b, noJrsipHad u HCIOJIAPpHAasA KOBaAJICHTHAaA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, MOHHAA CBsA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKHUC S3JICMCHTEI

3.3

ONMMCHIBaTh M XapakTepu3oBaTb TaOnuuHyio ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHMX DJJIEMEHTOB: pa3jinyaTb TOHATUS  «TJIaBHAs
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOABI

3.4

3.5

3.6

packpeiBaTth cmblci  Ilepuonmueckoro 3axona J.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IIEPUOJAMYECKON 3aBHCHUMOCTH CBOWCTB
XUMUYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoii cucreme

COOTHOCHTH 0003HaueHMsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XuMHuueckux oaieMeHToB JI.MI. MeHneneeBa» ¢ UUCIOBBIMHU
XapaKTEepPUCTUKAMHU CTPOEHHsSI aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB U
3aps  sApa, oOIlee YHCIO DJIEKTPOHOBHM  paclpesieleHHe HX 10
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OnpeAensaTh BHJ XHMHYECKON CBSi3M (KOBajJeHTHAas U HOHHAs)B
HEOPraHMYECKUX COCAMHEHUAX

9 KVIACC



Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

IIo Teme: «BCH_[CCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHUHA:  pacTBOD,
ANEKTPOIUTHI, HEATEKTPOIUTHI, JIEKTPOJTUTHYECKAS JUCCOLUUALIMS, PEAKIIUU
MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINUS,
aM(pOTEepHOCTh, XUMHYECKAs CBSI3b (KOBAJICHTHAS, HOHHAS, METAJUTHYECKAs),
KpUCTAJUIMYECKas pel€rKa, CIIaBbl, CKOPOCTh XUMUYECKON PeaKLUu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aWMOCBA3b  OCHOBHBIX XHMMHUUYCCKHX MOHATHH U
IMPUMCHSATDH OTU IMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

COCTAaBJIATh ~ YPaBHEHUS  AJICKTPOJUTUYCCKOH  JIUCCOLMUAIMM  KHCJIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
oOmeHa

PaCKpbIBATh CYHUIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0anaHca 3TUX peaKHI/Iﬁ

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOMN pEeaKIuu

IIo Temam: «HeMmeTamnel W HUX CcoeauHEHUS» U «MeTamapl U HX
COCOUHCHU

XapaKkTepu30BaTh (OMUCHIBATh) O0O0IMME M CHenuPUUIecKue XUMHUYECKUE
CBOMCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
NpuUMepaMu MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHX TMPEBPAMICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0 U 1a00paTOpHBIM
o0opyJIOBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSMU IO BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKHX OIBITOB IO TIOJTYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJOPUA-, OPOMHUI, HOIMI,
kapOoHar, docdar, cunaMkar, cyiabdaT, THIPOKCUIUOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YYEHHBIX METaJUIOB, NPUCYTCTBYIONIME B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB

ITo Teme: «Xumus U OKpyxkarolas cpeaa»

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsatui: IIJIK Bemectna;




KOppPO3Hs METAJLIOB

3.2

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIBHON ACATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBICHUE TPUYHMHHO-
CIIEICTBEHHBIX CBS3€H — ISl U3YYCHUS CBOWCTB BEIIECTB M XUMHYCCKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHUS — HAOIIOJIEHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, IKCTIEPUMEHT (PeasIbHbIA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BemiecTBa. OU3NUECKHe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

Ilonsatue o MeTrodgax MO3HAHHUS B XMMHM. UMCTBIE BEILIECTBA M CMECH. CriocoOsbl
PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KonnuectBo Bemecta. Moisib. MossipHas Macca. B3auMocCBs3b KOJIMYECTBA, MACChI U
YHuclia CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacu€Tel mo ¢dopMynaM XUMHUYECKUX
COCJIMHEHU N

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXPaHEHHUS MACChl BEIIECTB. XuMUueckue ypaBHeHus. Kinaccudukamnmss XuMuaeckux
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHUs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 0Opa3llOB HEOPraHWYECKHUX BEIIECTB,
HaOmoneHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJa, PAcTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAllUs BOJAbI) M XUMHUYECKUX (TFOpPEHHE CBEYH,
MIPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIIOTOH) SIBJICHUH,
HaONo/leHne W ONHCaHWE [MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX  PEaKIuil
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICWCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cMecedl (C MOMOIIBIO
Mariura,  (QuiIbTpOBaHWE,  BbIIApPUBAHME, AUCTWLIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJNM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJEKYJ (ILIapOCTEPIKHEBBIX )

Baxuerive npencTaBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech ra3os. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckue CBOICTBa (peakiuu
ropenus). Oxcuppl. [Ipumenenne kucimopona. CrocoObl MOMYYSHHS KHCIOPOJa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUECKOH PEeaKklnd, TEPMOXUMHUYCCKHE YPaBHEHUS, 9K30- U
IHJIOTEPMHUUYECKHE pEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3(pdekTa, pa3pynieHrne 030HOBOTO CIIOs

Bomopon — snmemeHT m mpocTtoe BemecTBo. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIICHHBIE PAacTBOpPHI. PacTBopuMOCTh BemecTs B Boje. MaccoBas 1oust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBoWcTBa BoAbl. OcHOBaHus. Posib pacTBOpOB B
IpUpPOE M B JKU3HM uenoBeka. KpyroBopor BoJbl B mpupoje. 3arpsi3HEHue
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOL

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcuoB. @u3nueckue 1 XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHUMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukamuss xucnor. Homenknarypa kucinor. Pusuueckue u
XUMHUYECKHE CcBoicTBa KucIoT. Psga axktuBHoctu wMertaminoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3yXe, MOJTY4YeHHEe, COOMpaHHe, PACIlO3HABAHUE M HM3YUYCHHE CBOMCTB KHCIOPOA,
HaOII0/IeHNEe B3aWMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: ropeHns (moxapa), 03HaKOMJIEHHE ¢ 00pa3llaMi OKCHIIOB M ONIHCAaHUE
UX CBOWCTB, MOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojelcTBue Bogopoma ¢ okcugom  meau(ll)  (Bo3zmoxkHO
WCIIOJIb30BaHNUE BUIEOMATEPHAIIOB), HAOII0/IeHHE 00pa3IloB BEUIECTB KOIUYECTBOM 1
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbI[ieM) (BO3MOXHO HCIOJIb30BaHUE BHUCOMATEPHAIIOB), OMPEICICHUE PAaCTBOPOB
KHCIOT M WIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIEIOBaHUE 0Opa3IoB
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE HM3MEHEHUS OKPACKH
WH/IMNKATOPOB B PAacTBOpaxX KHCJIOT M IIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHUCIOT C METallaMH, pPeaKIui
HEHTpanm3anuy, TIOJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHHI, BBITECHEHHE OIHOTO




MeTajljia JIpyruM M3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 337ad M0 TEME
«BaxHeiime Kiacchl HEOPraHUYECKUX COEUHEHHI»

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMU4ECKUX 3i1eMeHToB J1.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METalIbl, IaJOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

Ilepuonuueckuit 3akoH. llepmoguueckas cucremMa XuUMHYECKUX 3yeMeHToB J[.U.
MenpneneeBa. Koporkomepuoanas W MHHonepuonaHas ¢opmel Ilepuoaudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymibl.
@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTH  HM3MEHEHHs  paauyca aTOMOB  XHMHUYECKHMX  DIIEMEHTOB,
METANIMYECKUX W HEMETAIIMYECKUX CBOMCTB MO IpyNIaM MU NepuojaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u Ilepuoauyeckon CHUCTEMBI XMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas — (mosisipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOHGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUI JKCIIEPUMEHT: H3ydeHHe 00pa3lioB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHCTBHE THAPOKCHJIA LIMHKA C PacTBOPaMHU KHCIIOT U IIEJI0YEH, IPOBEACHUE
OMBITOB, WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI
(ropeHue, peakiuu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxuMuueckux siemeHToB [[.H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAIHS, KAIbIUA U UX COCITMHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHoanUecKOil CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUECKHE PEaKlUU, TePMOXUMUYECKUE YPAaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW peaKIK1

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrtue o
TOMOTEHHBIX M TE€TEPOTrCHHBIX peakuuAx. IloHATHE O XMMHUYECKOM pPaBHOBECUMU.
@DakTOoppl, BIHAKOIIME HA CKOPOCTb XHMHYECKOW pEaKUUU U  IIOJIOKEHUE
XUMHUYECKOI0 PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuyeckor cBsizu. CreneHp aucconuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTeKaHUS peaklMii HOHHOTO 0OMeHa, TOJTHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COJei
B CBETE TMpEACTaBIeHUN 00 SIEKTPOIUTHUYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MOoHBL. [IoHsTHE O THApONIU3E conen

1.7

XUMHYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpOIecca AUCCOLHUAIIMM KUCIIOT, IeJoYe U cojel (BO3MOXKHO
WCIIOJIb30BaHUE BUAECOMATEPUAIOB); IPOBEJEHUE OIBITOB, HWIIOCTPUPYIOIIUX
MpU3HAKW MPOTEKaHUsl peaklHii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakIuu pas3ioKeHUs, COECTUHEHHS);
pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peaklUuid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCINMHCHUA

OO0mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE
crerieHu okucineHus. CTpoeHHe W (QHU3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XUMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Ienodamu). XiopoBoxopoa. ComsHas KHCIOTA,
XMMHYECKHE CBOMCTBA, MTOIYyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJTopa U XJIOpOBOI0POIa
Ha OpraHu3M 4ejoBeKka. BaxxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOECHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOIU(GUKALIUUA KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MpEeA0TBPALLIEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIECHUS. A30T, pacpoCTpaHEHHE B IPUPOJIE, PU3NUECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoe. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHMUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsl Kiacca KHUCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarollel cpeabl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKkue U XUMHUUECKHE
cBoiicTBa, mnomy4yeHue. lcnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

Ob6mas xapakTepuctuka 31eMeHToB |V A-rpynmnbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTEMEHU OKHUCIEHHs. YTIJepoja, aIOTPONHbIE MOJAU(PUKAIIH,
pacrpocTpaHeHue B INpHUpoJe, (U3NYecKHe M XMMUYECKHE CBOMCTBA. AncopOuus.
KpyroBoport yrinepozaa B npupoje. OKCHabl yriiepoja, uxX QU3ndeckue 1 XuMUYeCcKue
CBOWCTBa, [eHCTBHE Ha JKUBBIE OpraHWU3MBI, TOJNyYeHHE U TPUMEHEHHE.
DKOJIOTHYECKUE TpoOJIeMbl, CBsi3aHHBIE C okcuaoM yriaepona(lV); rumoresa
100aTBbHOTO TMOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3PdekT. YroapHas KucioTa u e€
coim, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TOIYy4YCHHE W TIPUMEHEHHE.
KavecTBenHass peakuuss Ha KapOoHaT-HMOHBI. lcnosib3oBaHue KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIEHHOCTH U CEJIbCKOM X03SHCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COEJAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux cocraB u xumuueckoe crpoerue. [loHsaTue o 6MONIOTHYECKH BaKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KM3HM 4YeJloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECAMHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWMCTBA, MOJTyYEeHHWE W TPUMCHEHHE.
Coenunenus kpemMHus B ipupoje. O6mume npencrabienust o0 okcuae kpeMuausi(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTBI, X HCIHOJb30BaAHUE B 6BITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakHEWIne CTPOUTENbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIEMEHT, ©OeToH, kene300eToH. [IpobGmembl  OGe30macHOTO  MCIOJBb30BaHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HAOJIO/ICHUE TPU3HAKOB HMX MPOTEKAHWs; OMBITHI, OTpaKarolme (usndeckue u
XUMHYECKHE CBOMCTBA TallOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIIOJeHUE Mpolecca OOyriIuBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHCIOTBHI;  M3YYEHHE  XHMHUYECKHMX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MMPOBEJACHNE KAaUYECTBEHHOW peakIHuu Ha cynabgar-
WOH W HaONIOJCHHWE TpHU3HAKa €€ MPOTEKAHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEPHaiOB), o0pa3lamMu a30THBIX M (HOCHOPHBIX YHAOOPEHHUI; MOIydeHUE,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KpUCTAJUTMYECKUX pemeéToK anMasza, rpadura, ¢yiepeHa; O3HAKOMJIIEHHE C
MPOIIECCOM  afCcOpOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TPOTHBOTA3a; IOJy4YeHHE, COOMpaHHe, pPACIO3HABaHWE W H3yUCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS;, O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW MPOMBINIICHHOCTH; PpEUICHHE SKCIePUMEHTANBHBIX 3a/ad IO TeMe
«Baknelme HeMeTalIbl U UX COSIMHEHUSD)

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemeHToB .M. MenneneeBa u
cTpoeHust atoMoB. CtpoeHue MeTauioB. Merayumdeckas CBA3b M MeETaJUIMYecKas
KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMUYECKUN PsJl HAIPSHKEHUN METAJIIOB

dusnueckue M XUMHUYECKHE CcBoiicTBa MeramioB. OOmmMe crnocoObl MOTy4eHUs
MmeTauioB. [IoHSATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (cTaib, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B OBITY
Y TIPOMBILIUIEHHOCTH

[Ilenounsle MeTauibl: noJokeHUMe B [lepuoauyeckoll CHUCTEME XMMHMUYECKHX
aneMeHToB JI.MI. MeHneneeBa; CTpOE€HHME HX aTOMOB; HAXOXKJIEHHUE B IIPUPOJIE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcuael U
THJIPOKCUBI HATPUA U Kanus. [[puMeHeHune MenoyHbIX METAJUIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMENBHBIE METAUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxOoXxJeHue B npupoje. PU3nuecKue U XMMUYECKUE CBOMCTBA MArHUs U KaJbLUs.
Baxueiimne coenuHeHust Kaiublusg (OKCHI, THAPOKCHI, coin). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoit cucreme xumudeckux siaeMmentoB J[.M.
MenieneeBa; CTpo€HUE aTOMa; HaxOXKJIeHUe B pupoje. Ou3nuecKkue 1 XuMHUYECKUE
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenneneeBa; cTpoeHHEe aToMa; HaxoXKAeHue B npupoze. Ou3ndyeckue 1 XUMUYECKHE
cBorcTBa xene3a. Oxcuel, rupokcuasl u conu xene3a(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(GU3MYEeCKUMHU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIO0JIb30BaHUE BUI€OMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJEHCTBUS OKCHUA KaJIbIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
UCIIOJIb30BaHUE BU/IEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX PEaKIUil
Ha MOHBI (MarHus, KaJblys, allOMUHMs, nuHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BMJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUJIPOKCHAA ATOMUHMS M THIPOKCUAA ILMHKA; peIICHUE
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

X¥UMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHONIOruU. BemecTsa 1 Marepuaisl B IOBCEIHEBHOU KU3HU
4yeJoBeKa. XMMHUs U 30pOBbe. be3onacHoe MCHOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B 6bITy. [1epBast moMoIb pY XUMUYECKUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKpYKarolen
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPOJOB (yrojb, HPUPOAHBIN ra3, He(pTh), MNPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH HKCIEPHUMEHT: HU3ydyeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIUIABBI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O T1I03HAaBAEMOCTH  SBJIEHUH NPUPOJbI, IOHMMAHME OOBEKTHBHOMN
3HAaYMMOCTH OCHOB XHMHYECKOH HayKh KakK OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJbTypbl U  IPAKTHUYECKON
JESITEIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX II0O3HAHHS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX H
TEOPETHUECKUX METOJIaX MCCIIECIOBAHUS BEIICCTB U U3YyUEHUS XUMHUUYECKHUX
peaKkIuii; yMEeHHE UCII0JIb30BAaTh MOJCIIHU JIsl OOBSICHEHUSI CTPOEHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodecCuoHAIBHOW ACSITEIBHOCTU, CBS3aHHBIX C XUMHEH U
COBpPEMECHHBIMHA TEXHOJIOI'usMU, OCHOBAHHBIMHA Ha JOCTUXKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYYaAIOUIMMCSI pacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oymyiied mpopecCHOHAIBHONU NEATEILHOCTH M CIENaTh
OCO3HAHHBII BBIOOp XMUMHH KakK MPOGUIHHOTO MpeaMeTa Mpy Mepexojie Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

2.1

Bianenne cucreMod XMMHYECKUX 3HAHWW U YMEHHE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

BAKHEUILINE XUMUYECKHUE TOHIATHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJIHOPOIHAs
CMeCh, OTHOCHUTEIbHBIE ATOMHAsi W MOJICKYJSpHAs MAacChl, KOJHYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTAa,
OCHOBaHHE, CONb (CPemHssI), XUMUYECKas PEaKIHs, pPEeaKIuu COCIUHEHHUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMU 3aMEIeHUs, PeaKIui OOMEHa, TEeIIOBOM
s deKT peakimu, SK30- U IHIOTEPMUUECKUE PEAKIINH, PACTBOpP, MaccoBas
JI0JISI XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MAacCOBast 10J1s1 U MPOLIEHTHAs
KOHIIGHTpallMs BEIECTBA B PACTBOpE, SAPO aToMa, AJIEKTPOHHBIA CION
aToMa, aTOMHas opOuTagh, paguyc aroMma, BaJlEHTHOCTb, CTENEHb
OKHCTICHUS, XUMHYECKasi CBs3b, JJIEKTPOOTPUIIATEIBHOCTH, TOJSIpHAS W
HEIOJISIPHAST KOBAJIEHTHAsl CBSI3b, MOHHAS CBs3b, METAJUIMYECKas CBS3b,
KpUCTaJZIMUeckass ~ pemérka  (aToMHasi, HWOHHAs,  MeTajInyeckas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AaHUOH, O3JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPONUTHYECKAss  JUCCOLMAIMs,  pPEeakUud  HOHHOrO  OOMeHa,
OKHCITUTENbHO-BOCCTAHOBUTEbHBIE peakiuuu, OKUCITUTENh u
BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIJICHHE, DJIEKTPOIU3, XUMUUYECKOE




paBHOBecue, 0OpaTUMble U HEOOPAaTHUMBIE PEaKIUH, CKOPOCTh XMMHUYECKON
peaxuuu, katanuzarop, [1JIK, koppo3us MeTanos, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoanuyeckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUU XHUMUH: ATOMHO-MOJICKYJIApHasa TEOopus:, TCOpUA
BJICKTPOJII/ITI/I‘ICCKOI;'I Jucconanumn

BJ'Ia,I[GHI/IC OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOIHeﬁi

3.1

YMEHME IPaBUWJIBHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MHUHEpAIbHBIC YHAOOPEHHs, METAJUIbl W CIUIABBI, TMPOIYKTHI
nepepaboTKy MPUPOAHBIX UCTOUHUKOB YIJIEBOAOPOJOB (YIJis, HPUPOIHOTO
raza, HepTH) B OBITY, CEIBCKOM XO3SICTBE, HA TIPOU3BOJICTBE M IIOHUMAHUE
3HAYEeHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJISI OpraHM3Ma YEJIOBEKAa; YMEHUE
[IPOTHO3UPOBATH BIIMSAHHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTErPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMHM HMCTOYHHKAMHM HH(OpPMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-TIOMYJspHas  JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/II-O O BCIICCTBAX, HX
MMPEBpAIICHUAX U IPAKTUYCCKOM IPHUMEHCHUHU U YMCHHUC HCIIOJIB30BATh ee
AJI pCIICHU A y‘IC6HO'HO3HaBaTCJ'IBHHX 3aga4

Bnanenue ocHoBaMH MOHSATUHHOIO ammapaTa ¥ CHMBOJIMYECKOTO f3bIKa
XUMHHU JUISL COCTaBJIeHUs] (OpMyJ HEOPraHMYECKUX BEILECTB, YpaBHEHUH
XUMHUYECKHX peakluil; ocHoBaMu xumuueckoil HomeHkiaatypel (IUPAC u
TPUBUAJILHOMN )

YMeHne 00bsICHATH CBSI3b MOJIOKEHUS deMeHTa B [lepuoanueckoii cucreme
C YHUCIOBBIMH XapAaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
DJIIEMEHTOB (COCTaB W 3apsal sA1apa, oOIllee YHCIO DIIEKTPOHOB),
pacrpeneeHueM DJJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KAl U KaJbLUs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
DIIEMEHTOB (paguyc aToMa, JJIEKTPOOTPUIATENHOCTh), TMPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepunonnueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMa

YMenne kinaccupuupoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIINN




YMeHue Onpeaciarh:

8.1 BAJICHTHOCTh ¥ CTETICHb OKUCJICHUSI XMMHYECKUX 3JIEMEHTOB, 3apsi/l HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJINTENh U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (U3NYECKUe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOM, rpaduT, aiMas, KpPEeMHHH,
9.1 asort, (ocdop, cepa, XJ0p, HATPHUM, KAJTUHA, MarHUW, KaJbIUH, aTFOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHWCJIC WX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHJIBI W THUIPOKCUABI MeTauioB |—IIA
9.2 rpynn, amomunus, meau (1), munka, sxenesa (11 u 1), okcuast yraepoaa (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yrojabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHs, NMPUMEHECHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TPOTEKAHHS XUMHYCCKHUX IMPEBpAICHUN B
pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIC W MOHHBIC YPaBHCHUS PEAKIIHA, B TOM
qucJie:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX XHUMHWYECKHE CBOWCTBA W3YYCHHBIX KIIACCOB (TPyII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BIYUCHITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
' JIOJTFO XUMHYECKOT0 DJIEMEHTA B COECMHEHU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIUi U HaXOTUTh KOJUYECTBO BEIECTBA,
' 00BEM 1 MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHMEe OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[IO3HaHUs (HAONIOJCHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJCIMPOBAHUE) TMPH W3YYCHUU BEIIECTB M XHUMHYECKUX
' SBJICHHM; yMeHHE C(hOpPMYIUpOBaTh MPOOJIEMY W TPEIJIOXKUTH TyTH €8
petieHus
129 0e30macHoi paboThl ¢ XUMUYECKIUMH BEIIECTBAMH, XUMUIECKOW MTOCYI0M 1

J1abopaTopHBIM 000pyI0BaHUEM




12.3

13

npaBuJiaMyd 0€30MacHOTO OOpaIeHHs] C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCE/IHEBHON JKM3HU, IpaBUJIaMH TIOBEIECHUS B LEIIX cOepekeHus
3M0pOBbS M OKpYXKAalolled NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACMCTBHS HA JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB,
CI0CcOO0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPEIHOIO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIHICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHCaHHE (PU3MYECKHX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C
GU3NUECKUMU M XMMHUYECKUMH SIBICHUSMH; OMBITHI, WIUIIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HN3YUCHUC crmoco0oB Pa3acICHUA cMmeceit

13.3

IMMOJIYYCHHUEC KHCJIOpOJa U HU3YUYCHUC €Tro CBOﬁCTB; IMOJIY4CHHUE BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCIOIO Ira3da M H3YUCHUC €TO
CBOI>'ICTB; MOJIY4YCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MaccoBOM  JIOJIeH
PacTBOPEHHOIO BEWIECTBA

NPUMEHEHUE HHIUKATOPOB (JJaKkMyca, METHJIOpaHka U (QeHoadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJICIOBAaHNE U OIMCAaHUE CBOMCTB HEOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC B3aHMOJCHCTBUSA KHUCJIOT C METaljlaMHd, OKCHMIaMH
MCTAJJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOI'0O MCTaJlia
ApyruM H3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOMCTB
TUAPOKCUI0B aIFOMHUHUA 1 HUHKA

pCHICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-IeCKaSI JAUCCOLIM AU,
«BakHele HeMeTaJlIbl U UX COCOUHCHUA, «BakHelme MeTamibl 1 uxX
COCOAUHCHUA

XUMHUYECKHE HKCIEPUMEHTHI, HUTIOCTPUPYIOLINE NPU3HAKU MPOTEKaHUs
peaknuii HOHHOTO OOMEeHa; KaueCTBEHHBIE PEeaKMU Ha NMPHCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax HOHBI: XJIOPHUI-, OpPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJbllus, adloMuHUs, xeneza (2+) u xenesa (3+), memu (2+),
ITUHKA

YMmenune:

141

NPEJCTaBIsATh  pe3yiabTaTbl  dKCIIEpUMEHTa B (opMme  BBIBOJIOB,
JI0Ka3aTenbCcTB, Tpa@uKoB W TAOMMIl W  BBIABIATH  AMIIMPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAIbHO HaGHIOI[aCMBIMI/I XUMHWYCCKUMHAU
SBIICHUSIMA W TIPOIIECCAMH, MPOUCXOMSAIIMMUA B MaKpO- M MHUKPOMHPE,
OOBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

XuMuueckas Q)opMlea. BanentHocTh aTOMOB XHMHYECKHUX »3JjeMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHasd Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. Momsapuas wmacca. MonsipHbiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHUIL] BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHHA

Ilepuoauueckuii 3akoH W Ilepuoauueckas cucrteMa XUMHUYECKUX 3yeMeHTOB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. llepuogmyeckas cucreMa XuMHYecKux diemeHToB J[.M.
Menpneneesa. Ilepuonsr u rpynmbl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA

2.2

2.3

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XuMUYECKHX 31eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paaumyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) M MX COCAMHEHUIH B COOTBETCTBHU C

ITOJIOKCHHUEM JJIEMEHTOB B HepnoaneCKoﬁ CUCTEME U CTPOCHUEM UX AaTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (MOJsipHasT W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTtammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOICTB BEIIIECTBA OT TUIA KPUCTATUTMYECKONU PEIIETKU U BUJIa XUMUYECKON CBSI3U

Baxuelmme npeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbsl U ux
coenuHeHus. MeTanibl U UX COCAUHCHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHI0B
(comeobOpasyrolie: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) M HECOJIeOOpa3yIONIHeE;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KHCIOPOICOAEPKALLUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHMUX M KUCIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCThIX BEHICCTB-HEMCTAZIOB: BOJOPOJA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJldsg, MarHusg W KajdbUus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 @u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAJIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
duznyeckue U XMMUYECKUE CBOICTBa okcuaoB HemeTauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). Ilomyyenue oOxcumoB
HEMETAJUIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, umnka, menu(ll) u
xenesza(ll, 111). [TonxydeHre OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJHOM, CEpPOBOAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM kucnor. [lomyueHue
KHCJIOT
4.9 OO0mme xuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAakKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XUMHYECKUX peakIui IO pa3Iu4HbIM IMpPU3HAKAM: IO YHUCIY H
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, M0 N3MEHEHUIO
CTEMEeHEeW OKUCICHHSI XUMHUUECKHUX 3JIEMEHTOB
5.9 TennoBoil >pPeKT XMMUYECKOH peakInH, TEPMOXHMHUYECKUE YpaBHEHUs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakuuud. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
5.4 Teopust 2JIEKTPONUTUYECKOW aucconuanuu. KaTHOHBI, aHWMOHBL. DJEKTPOJUTHI M
' HeRIeKTPoIuThl. CUIIbHBIE U clla0ble 371eKTPoJuThl. CTeneHb AUCCOIUAIH
55 Peakuuu nonHoro ooMeHa. Y cI0BHUs MPOTEKaHHUs pEakii HOHHOTO 0OMeHa, MMOJIHBIE
' Y COKpaIIEHHbIE NOHHBIE YPABHEHHUS PEaKIINi
6 XuMHs U OKpYy:Karollas cpenia
6.1 BemectBa u Marepuanbsl B TMOBCEAHEBHOM JKM3HM 4YeJloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
IIOMOILb [P XMMUYECKUX 0XKOT'aX U OTPaBIICHUAX

XVMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpebl (KUCIOTHBIE 0K, 3arpsA3HEHUE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHNA B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3WU METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJ, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTrie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opmynaMm XUMUYECKUX COETMHEHUI

7.2 Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
* Xumus: 8-# Kiacc: yriryOJeHHBIN ypOBEHb: yueOHHK; 1-€ u3manue
IMa6puensu O.C., Octpoymos U.I'., Cnaaxo C.A. AKiiOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemienue»
» Xumusi: 9-if kinacc: yriyOJieHHbIN YpOBEHb: yUeOHUK; 1-e u3ganue
IMa6puensu O.C., Octpoymos WU.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemienue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

NudopmanimoHHO-METOANIECKOE MICHhMO 00 OCOOCHHOCTSX TIPETIOJaBaHUS
ydaeOHoro npeameta «Xumus» B 2025/2026 yueOHOM TO1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Metoauueckue peKOMEH IaluK M0 U3YYEHUIO TeMbl « OKUCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMKU» B IMIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

VY4eOHO-MeToAMYECKOe 00eCceueHHEe MPOLIECCOB MPENOAaBaHUsI XUMUH,
Ounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0Opa30BaHMsl C BKJIIFOUEHUEM JI0NOJHUTEIBHOTO MHKEHEPHOIO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3amanuii U1l TEKYILEro OUEHUBAHUS 110 YU€OHOMY MPEAMETY « XUMUSD)
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

KonTtekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

Mertoauueckue peKOMEH IalliK MO CO3aHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT 0 po(duIiel U KJIACCOB C YIIIYOJICHHBIM U3YyYEHUEM
MaTeMaTuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alUsIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHON B paMKax
HaluoHanbHOro npoekra «Oodpazoanue» (KBantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

Metonnueckue pekomenaanuu. Opranu3zanus B3anmoaencTaus “Ilkona —
By3 — npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v _p 2025.pdf

Xumus. 8-9 kinaccel. YrinyOn€HHbI ypoBeHb. MeToaudeckue
pPEKOMEHIalMU ¥ pabodas mporpamma https://prosv.ru/product/himiya-8-9-
klassi-uglublyonnii-uroven-metodicheskie-rekomendatsii-i-rabochaya-
programma02/?ysclid=mquvetl7u2147778976
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U P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/

o [JIOBAJI-JIAB https://globallab.ru/



https://моиуроки.рф/
https://globallab.ru/

		2026-10-08T11:51:18+0300
	Джантамирова Лиза Абдулхалиновна




