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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1Mo XWMHH OCHOBHOTO o00miero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBAaHUM K pPe3ysIibTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[Iporpamma mo XuMHuM pa3padOTaHa C LEJIbI0 OKa3aHUs METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboYeil mporpaMMbl IO y4€OHOMY MPEIMETY.

[TporpaMMa nmo xumuM Aa€T MpEACTaBIECHUE O IENsAX, OoOUled cTpareruu
oOyueHusi, BOCIUTAHUS M PaA3BUTHUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE NPEIMETHOE COJIEP)KAHKE, €T0 CTPYKTYPY IO
pazmenaMm M Te€MaM, pachpeleseHue IO  KjaccaM, PEeKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh ~M3YYEHUS XHMHH C YYE€TOM  MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTeM oOyuaromuxcs. B mporpamme 1o XUMHUM — YYUTHIBAIOTCS
BO3MOYKHOCTH y4€0OHOTO IMpeAMETa B peajlu3aldd TPpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  NIE€ATEIbHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOT'O COJICPKAHUS.

W3ydyeHne XuUMUM Ha ypOBHE OCHOBHOIO 00mero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTUS MHTEIUIEKTYaIbHBIX CIOCOOHOCTEN U
UHTEpECcOB OOydYarIUXcs, Ha NPOAODKEHHE OOY4YeHHS Ha YpPOBHE CPEAHETrO
oO1iero oOpa3oBaHusI.

3HaHWEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aronierocsi, €ro MnpeAcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poJib UrparoT GopMHpyEMbIe XUMHUEHN MPEACTABICHUS O MPEBPAILICHUIX SHEPTUU U
BEUIECTB B MpPHUPOJE, O MYTAX pEUIeHHs TI00aNbHBIX MPOOJIEM YCTOMYMBOIO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0eM, MpoodIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  caMOpa3BUTUS U
dbopMupOBaHUA  KYJABTYpPHl  JHMYHOCTH  OOydYaroIIMXCs, HX oOmell u
(GYHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOW  JIEeSITeNIbHOCTH,



DKCIIEPUMEHTATLHBIX W HCCICIOBATEIbCKAX YMEHHM, HEOOXOJMMBIX Kak B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOJIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHpPOBAHUU €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH 00y4YalOIIUXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJTOBEKY, BHOCUT CBOM BKJIAJ B KOJOTUYECKOE
o0Opa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
CoJlep KaHUsl TpeIMeTa, KOTOPBIN SBISETCS NEAaroruuyeckd aaanTHUPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

VYri1yOn€HHBIA KypCc XMMUU OCHOBHOIO OOIEro 00pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIAraloOUUX MPEACTABICHUM 0OIed XUMHUHU U
OTJICTIHLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHH C(POpMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHnto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHITUN O XUMHYECKOU
peakuuu. O0Ge ATH CUCTEMBI OPTaHU30BAHBI MO MPHUHIUIY IOCIEAOBATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUCCKUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

MPEAICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE ¥ TEPMOJMHAMUKE.

B OCHOBY TeopeTHYeCKMX 3HAaHWWA TIOJOKECHBI SMITMPUUYCCKUA TOTyYCHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyroMy U 0O0eCHeuMBalOT OOYy4YalomUMCs BO3MOXHOCTh OOBICHITH U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M OOJIACTH TPAKTUYCCKOTO MPUMCHCHHS
M3y4acMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBl IO  XUMHU  TMPOMCXOAWT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXalomud Mup, Ouosnorus, ¢usnkKa, MareMartuka, reorpadus, TEXHOJOTHS,
UCTOPHSI.

[Iporpamma OCHOBHOrO 00IIero oOpa3oBaHUA IO XUMHUH (yriyOJIEHHBIM
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHuEe (YHIAMEHTAILHOTO XapakTepa
oOpa3zoBaHus, crnenupuKkn Y4eOHOTO MpeaMera W O00ECTEeUeHHE YCIENTHOTO
oOydeHHs Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMMe 1O XHUMHH
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peanu3yeTcsl pa3BUBAIOUIas M MpaKTUYecKas HANpaBICHHOCTh OOy4YeHUS XHMUH,
mudpdepennmanys  oOydeHus,  BKIOYalomias  NpoQUIbHYIO  MOATOTOBKY
oOydaroluxcs W TOCIEAyIoIIee CaMOOIpeAe/iecHHe B BBIOOpE HAmpaBICHHUS
oOydeHus B Npo(PHIBHBIX KiIaccax.

YriyOonéHHoe U3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npohecCHOHANBHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OO0ydYaromemycsi TpOsSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIOCOOHOCTH TpPH  U3YYEHUH Yy4eOHOro TmpeaMera, HEoOXOAuMble IS
MPOJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOM JeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM YpOBEHb) TMpeaHA3HAUEHA JUIs
UCIIONIb30BaHUsI B 00pa30BaTENbHBIX OPTaHU3AIMSX, PEATH3YIOIIUX MPOTPaAMMBbI
nuddepentiupoBanHoro (yriayOJaéHHOro, NPO(PUIBLHOTO) H3YYEHHS OTACIbHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHUS.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMOW Ha yrJIyOJICHHOM YpPOBHE,
peanu3yroTcsi B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAyKH Kak
00JacTi COBPEMEHHOT'O €CTECTBO3HAHMS, OOJIACTH TMPAKTHYECKON MeATEITHHOCTH
YelloBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KYyJIbTYphl. 3amada y4eOHOTO
MpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToOB, MOHSATUMN, 3aKOHOB U TEOPETHUECKUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B TMPUOOIIEHUH K HAYYHBIM
METO/JaM TIO3HAHUS TIPM M3YYCHUHM BEMICCTB W XUMHUYECKUX PEaKIUH,
dbopMHpPOBaHUY U PA3BUTUHU MO3HABATEIBHBIX YMEHUN U CIOCOOOB ESITEIHHOCTH
U UX TNPUMEHEHWH B Yy4eOHO-TIO3HABATEIHHOM M Y4eOHO-MCCIIEeI0BATEIhCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHHsl C BELleCTBaMH B
MMOBCEHEBHOM KU3HHU.

[enu u3ydeHUss XUMHUH OTPaKaIOT HATIPABIEHHOCTh 0OYUYCHHsSI Ha Pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, GOPMUPOBAHUE €€ MHTEIIEKTA U 00IIEH KyIbTYpPHI.

N3yyeHne XuMuM HapaBJICHO Ha TOCTUKEHUE CIICTYIONTUX TIeIIeH:

dbopMUpOBaHHE WHTEUIEKTyaJIbHO pPAa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSITEIIBHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCSI YCIOBUSM KU3HU;

dbopMHpOBaHHE  CHUCTEMBI XHUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi IOHUMAHHS XUMHYECKOM
CTOPOHBI SIBJICHU OKPY>KaIOIIEr0 MUPa, OCBOCHHE SI3bIKA HAYKH;

npuoOIIeHHE O00yYaroluXcsi K CaMOCTOSITENIbHOW TMO3HABaTEIbHOM U
WCCJIEOBATEILCKOW  JIESITEIBHOCTH, K  HAay4YHbIM  METOJaM  TIO3HAHWUS,
dbopMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;



dbopmupoBanue  oO0mell  (QYHKIIMOHAILHOH W €CTECTBEHHO-HAYyYHOU
TPAaMOTHOCTH, B TOM UYHCIE€ YMEHHA OOBSCHITH W OIICHUBATH SIBJICHUS
OKPYXAIOIMIEro MHpA, WCIOJb3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XAMHH, TPUMEHATh WX TMPH PEIICHHH TpoOJeM B TIOBCETHEBHOW KHU3HU W
TPYIAOBOH ACSTEIHLHOCTH;

pa3BUTHE y OOyYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATETLHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlUS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAITPABICHHOCTH JAIBHEHIIIETO 00YICHHS,

OCO3HaHHWE IEHHOCTH XMMHUYCCKUX 3HAHUU B )KM3HU YEIIOBEKA, MMOBBIIICHUE
YPOBHSI SKOJOTUYECKON KYJIbTYphl, HENPUITHE JEHCTBUM, TPHUHOCAIIUX BpPE.
OKPYKaIOIEN CPENI€ U 3I0POBBIO JIIOAEH;

npruoOpeTeHre O0YYaIOIMMHUCS ONBbITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamMera « XuMus» OTBoAUTCs 1o 136
yacoB B 8 1 9 kinaccax (4 yaca B He/ielnt0), Bcero 272 Jaca 3a JiBa roja o0Oy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTH XUMHUHU. XMMHUS B CHCTEeME HayK. Terna u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusL BewlecTB. [IOHATHE O TEOPETMYECKHX W SMIUPUYECKHX METOJAX
II03HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HaydYHOM IIO3HAHWMU Ha
IMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOEIIMPOBAHNE,
BbIuMcieHue. [IpencraBieHnss 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHbl€ (haKTbl, IpoOIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xumMuu. UCTOYHUKN XUMUYECKON HHPOpMAITIH.

[TonsitTue o MeTogax pabOThl ¢ XUMHUYECKMMHU BeulecTBamu. OO0pyaoBaHHE
HIKOJILHOM XuMuyeckoi Jnabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemectBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEpAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasznenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Meranmnel n HeMmeTtayuibl. BemecTtBa MOJEKYJISPHOIO W HEMOJEKYJISIPHOTO
CTPOCHUSL.

Xumuueckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHue GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcCHUTENbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuuennu. HaxoxxeHue nmpocTeitiieir popMyIibl BEIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHas macca cMmecu BemecTB. MoJibHas I0JA
XMMHUYECKOTO 3JeMeHTa B coeauHeHuH. Haxoknenue mpocteitmen (Gopmyssi
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.



du3nyeckne U XMMUYECKUE SIBJICHUSI. XMMUYECKAsl PEAKIMs U €€ MPU3HAKHU.
VYcnoBUS NPOTEKAHUS XUMUYECKHX PEAKIUNA. 3aKOH COXPaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekysipHass Tteopus. JKuszHb u JesarensbHocTh M.B. JlomoHocOBa.
XuMHUeCcKre ypaBHEHUS. TUIIBI XUMUYECKUX PeaKiui (COeAMHEHUS, Pa3IoKEeHuUs,
3aMelleHust, o0oMeHa). Pacuersl Mo XMMU4YECKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMHYECKOM TOCYAOH, C TpaBWiaMd paboTbl B J1a0OpaTopuud W TpHUEMaMu
oOpamienusi ¢ jabopaTopHbiM o0OOpynoBaHueM. M3ydenwme u omucanue
bu3nuecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METAUIOB U
HemeTtaysioB. HaOmionenune ¢Qusmueckux (IU1aBlieHME BOCKa, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYIKEe, KUIEHUE W KOHAECHCAIUs BOJAbI) U XHMHYECKHX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOJIECHCTBUE COIbI WM
Mella € COJISHOM KHCIIOTOM) siBieHud. O3HakOMJIEHHE C OOpas3lamMH BeEILECTB
konuuectBoM | Monb. HalmroneHune U omnMcaHue TNPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJIEUCTBUE CEPHOU KHUCIIOTHI C
xjopuoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keje3a ¢ pacTBopoMm coiu meau (II). M3yuenwue
cioco00OB  paszaeneHuss cmeced (C  TOMOIIbIO MarHuTa, (UIBTpOBaHUE,
BbITIApUBAHUE, TUCTUILUISALINS, XpoMaTorpadusi), IpoBeIeHUE OYUCTKU MTOBAPEHHOMN
cosu. HabmoneHne n onuvcaHue OMBITOB, WUTIOCTPUPYIOUIUX 3aKOH COXpaHEHUs
MaccChl.

BaxxHeline npeacTraBuTe] 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bozagyx — cmech razoB. CocrtaB Bo3ayxa. 3akOH
ABoranpo. Momsipublii  00BEM  ra3oB. OTHoOcUTENbHAas IUJIOTHOCTh TIAa30B.
OmnpeneneHne OTHOCUTENILHONW MOJICKYJISIPHOM MacChl ra3000pa3HOro BellecTBa Mo
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTH. OOBEMHBIE OTHOILIEHUSA Ta30B MpU
XUMHUUYECKUX PEAKIHUSIX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxoxkaeHue kuciopoaa B
npupoze, puzndeckre U XMMUYECKHE CBOMCTBA (PEaKMy TOPEHUS U OKUCIICHUS).
[Ipoueccel okuciienuss B xuBou mnpupone. Oxcuasl. [IpuMenenue kuciopopa.
CrniocoObl Moy4YeHus: KUCI0poia B 1ad0paTOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. KpyroBopor kwuciopoga B mnpupoge. O30H — auIoTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HAYEHHE JUIS IKUBBIX
OopraHu3MoB. Pa3pyIieHue 030HOBOIO CIOsl.

TemnoBolt 3hdeKT XUMHUUYECKOW peaklud, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- M 3HAOTEpMUYECKUE peakiuu. TommmBo. Mcnoap30BaHue yrisi U METaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM 3 dexre.



Bomopon — anemeHT m mpocroe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHud. [lonsitue o kucnorax u coysix. Mcronp30BaHue BOAOPOAa B KAUECTBE
TOIJIUBA.

Bona. dusnueckue cBomcTBa BOAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacepilieHHble ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXeHHsS] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJ0BEKA.

Xumuueckne cBoiictBa BOABL. IloHstme 00 ocHoBaHusx. Ilongarhe 00
MHIMKAaTopax. KpyroBopoT BOAbI B NpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzpl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyronme. MexayHapoaHas HOMEHKJIaTypa OKCHUIIOB. TpuBHaNIbHbBIC
Ha3BaHUsA OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIeHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCHUJIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJIEHCTBHE C METAJJIAMH, C OKCUJIAMU METAJJIOB, OCHOBAHUSMH U COJISIMH).
Psan axktuBHoctn meraiuioB H.H. bekeroma. Ilomyuenwe xucinor. Kucimorsl B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHMI: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHUsA. MexXIyHapOIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHuM. Illenoum, ux cBOWCTBA (B3aMMOJEHUCTBHUE C KUCJIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mMojyueHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA MpUMEPE TUAPOKCUAOB ILMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTy4YE€HUE.

Conu  (cpegHue, KHUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJjie. TpuBUallbHbIE Ha3BaHUA coJie. @Dusnueckue U
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpennux conei. [lomyuenue
COJIEH.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.



OKCIEPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIIPEIIEIICHNE COAEPKaHUSI KUCI0POAa B BO3LYXE;

noJiyuyeHue, coOnupanue, pacrio3HaBaHUE U U3YYEHHUE CBOMCTB KUCIOPOa;

HaOJIOZICHUE B3aMMOJCHCTBUSL BEHIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;

O3HAKOMJIEHHUE C 00pa3liaMy OKCHIOB U ONMCAHUE X CBOMCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HaBaHHE W H3YyYEHHE CBOICTB BOJOPOJA
(ropenue);

B3anMMO/IelicTBHE BoJopoa ¢ okcuoM menu (II);

UCCIIEJOBAaHUE OCOOCHHOCTEM pPAacTBOPEHMsI BEIIECTB C  pa3IMyHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHON MACCOBOU 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEICHHON MOJISIPHON KOHIICHTpauuen
PaCcTBOPEHHOI'O BELIECTBA;

B3aMMOJICHCTBHUE BOJbI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPENIEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEN C MOMOIIBI NHINKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BEUIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3aumojeiicTBusa okcuaa menu (I) ¢ pacTBopoM cepHO KHCIIOTHI,
KHUCJIOT ¢ METAJIAMH, PEAKIIMN HEUTpaAIU3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeETallla
JPYyTUM U3 pacTBOpa COJIH;

B3aUMOJECUCTBUE THIPOKCUIA IMHKA C pACTBOPAMU KHUCJIOT U IIEJIOYEH;

pelIeHrEe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl
HEOPTaHUYECKUX COEIUHEHUI.

Hepuonnyecknii 3akoH u Ilepuoamueckast cucreMa XHMHYECKHX
jemenTOB /I. U. MenaeseeBa

Crpoenne aTromMoB. XuMHuuyecKast CBsI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKuuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynnax (CeMemcTBax) CXOJHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHHIX (OJaropojgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTepHbIE OKCHUJIBI U THIPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuonnueckas cucremMa xumuueckux oaemeHtoB JI. U, Menaeneesa.
KopoTtkonepuoanas u jpiauHHONepuoaHas ¢opmel tabmuubl «Ilepuonnyeckas
cucteMa xuMmuueckux snemeHToB /. 1. MenneneeBay. [lepuonsl u rpynmsl (A- u
b-rpymier).



Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombl. PagnoakTUBHOCTB.
ONeKTpoHbl. DJIEKTPOHHAsA OpOHUTANb. DHEPreTUYeCKUe YPOBHH M IOJYPOBHH
atoma: s-, p-, d-opburtamu. DIEKTPOHHBIE KOHPUTYpAlUH | DIIEKTPOHHO-
rpaguyeckue ¢GopMysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMEpa,
HOMeEpa MepuojJa U Ipynsl daeMeHTa. CTpOeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumudecknux 35eMeHToB [lepnognueckon cucremnr 1. . Menneneesa:
pacnpenesneHue 3JEKTPOHOB IO HSHEPreTUYECKHM YpPOBHSM, MOAYPOBHSIM U
opouransam. Gusnueckuii cmpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpPYNIIaM M IEPUOJAM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHUN XMMHYECKHX DJIEMEHTOB B
nepuojiax M rpynmnax. XapakTepuCTUKa XUMHUYECKOTO JIIEMEHTa 0 €ro
nonoxeHuro B [lepuonmueckon cucreme /. . Meneneesa.

3nauenue [leproandeckoro 3akoHa u [leproandeckoil CHCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — ydeHbId H
IrpaKJaHUH.

DIEeKTPOOTPULIATENBHOCTh XMMHUYECKHX JJIEMEHTOB. XHMHYECKasi CBA3b.
Bunpl XMMHYECKOW CBSI3M: KOBAJIEHTHAs IMOJISIPHAs CBSA3b, KOBAJIEHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBs3b. MexaHHU3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucranmnnmueckue u amopdHble BemiecTBa. THIBI  KPUCTANTMYECKUX
PELIETOK: MOHHAsA, aTOMHAs1, MOJIEKYJISIPHAS U MX XapaKTEPUCTHUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEW OKUCIEHUS aTOMOB B
OMHApHBIX  coeauHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUU.
[Ipouiecchl OKHUCHEHHMST M BOCCTAHOBJIEHHUS. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTBIX OKUCIATEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN 1
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

DKCNEepUMEHTAIBHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

O3HAaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAJJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJIEKYJ MpU TOMOIIM PHUCYHKOB, MOJIENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYII;

IIPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COSUHEHUS).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXIpeAMETHBIX CBSI3€ NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TAK ¥ OHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.
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OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIEHUE (TIPOIIecC), HayYHbIN (akKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEPUOAUYHOCTD,
HaOII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOIEIb.

®dwusuka: sBICHUS TPHUPOIBI, (QHUIUUECKHE SBJICHHUS, BEIIECTBO, TeEJO,
duznyecKkue BENWYUHBI, CAWHHUIBI HW3MEpeHHus, 00bEM, Macca, arperatHbie
COCTOSIHHE BEIECTBA, AaTOM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, MOJEKyJa,
CTPOCHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TN, dJICKTPHUUCCKUN
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MI0JIE3HBIE UCKOIIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOJCTBO, XUMHUUECKHE TEXHOJOTHH, CHIPHE,
KOHCTPYKLMOHHbBIE MaTEpUabI.

9 KJIACC

BemecTBo U XuMHYecKasi peakiuus

[loBTOpeHne u yriyOneHue 3HAaHUM OCHOBHBIX pPa3leloB Kypca &8 Kiacca.
Crpoenne aromoB. CBoiCTBa aTOMOB  XHMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u KA4eCTBEHHBIE XapaKTEepUCTUKU (paguyc,
AIEKTPOOTPULIATEIBHOCTD, DHEPIUs MOHM3ALIH). IlocnenoBaTenbHOCTD
3allOJIHEHUSI DJIEKTPOHHBIX OpOMTaneil aToMOB MaibIX nepuoaoB. OcoOeHHOCTH
3aMOJHEHUSI  AJIEKTPOHHBIX  OpOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
[leprognyeckas cucTeMa XMMHYECKHMX JJEMEHTOB B CBETE€ NPEACTABICHHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJeHTHOCTb. lIpexacraBienune o
IIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX JJIEMEHTOB
(3NEKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUJIOB) OT CTPOEHHUS aToMa.

Crpoenne BemiecTBa. BeliectBa B TBEpIAOM, KHUIKOM M Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEMoJspHas,
noJisipHasi); OOMEHHBIH W JOHOPHO-AKLENTOPHBIM MeXaHu3M 00pa30BaHUsA
KOBAJICHTHOM CBSI3U.

MexxMoneKysipHble B3aUMOJEHCTBUSL (BOJOpOJHAs CBsI3h, CHJIBI BaH-mep-
Baanbca). Tunbsl KpUCTANIMYECKUX PELIETOK — aTOMHAsi, HOHHAs, METAJUINYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THIIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHHUS  XUMUYECKUX  PEAKLIHM.
Knaccudukanus XuMUYECKUX pEaKUUi MO pa3IMYHbIM HpU3HAKaM ([0 YHUCIY U
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COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHHUIO CTETEeHEH OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DJIEMEHThl ~XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHUKa XUMHUYECKHUX
peakuuii. TeroBod 3PpdekT XUMUYECKOM peakuuu. DK30- U SHIOTEPMHUUYECKHE
peakiuu, TEePMOXMMHUYECKUE ypaBHEHHMS. 3akoH l'ecca M €ro CileACTBUA.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.

[IoHATHE O CKOPOCTM XHMHYECKOM PpEaAKIWU. 3aKOH JEHCTBYIOIIMX MAaccC.
@akTOphl, BIAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaKLMU. JDHEPrusi aKTUBALUU.
[Tonsitue o katanmuze. Gepmentsl. UTHrUOUTOPHI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUUECKUX peakuusax. [lonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBusa cMenieHus
XUMHYECKOTO paBHOBecHs. PaKTOpbI, BIMSAIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHue  BO3MOKHOCTM  IPOTEKAHUS  XUMHUYECKUX
NPEBPAILCHUI B PA3JIMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUA 00 M3YYEHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKHU U TEPMOJIMHAMHUKH.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKuu. OxkucauTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJIEHUs. DBakHble OKHCIMTENM UM BOCCTAaHOBUTENU. llepmaHraHar kamus
(xapaktepuctuka). CocTaBieHHe YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaklnii ¢ UCMOIB30BAHUEM METO/A SJIEKTPOHHOTO OajaHca.

DNEeKTpOoIuTHYECKass JIuccouranusl. XUMHYECKUE pEeaKUUd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKON  Jucconmanuu. PacTBopeHne kak  (PU3MKO-
XuMHuYeckuil npouecc. [loHaTre o rugpaTax U KpUCTAIIIOTUIpaTax. DIEKTPOIUTHI
M HEdNeKTponuThl. KaThoHbI, aHMOHBI. MeXaHu3M JOHCCOLMAlMU BEIIECTB C
pa3NUYHBIM BHUJIOM XUMHUYECKOW CBs3U. CuibHBIE M cHa0ble 3JIEKTPOJIMTHI.
Crenenp qucconuanuy, KOHCTaHTa auccouuanuu. MIoHHOe Npou3BeIEeHUE BOMBI.
Bojaopoaubiii  mokaszatenb. WHAMKATOpPHL. DJIEKTPOJIUTUYECKAS AUCCOLMAINS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkuii MOHHOTO OOMeHa.
MonekynsipHble, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoWCTBa
KHUCIIOT, OCHOBAaHHWI W COJIEH B CBETE MPEICTaBICHUN OO0 3JICKTPOIUTUUECKOMN
aucconuanu. KauecTBeHHbIE peaKIMU HA VOHBL.

I'moponus comeit. NOHHBIE ypaBHEHUS TUAPOJIM3a COJICH. XapakTep Cpelbl B
BOJHBIX PaCTBOPAax COJIEH.

OKCHEPUMEHTAIBHOE HW3YYEHHE BELIECTB M SIBICHUI: O3HAKOMJIEHHE C
MOJIEIIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWMYECKUX BEIIECTB — METALUIOB U
HeMeTasuioB (TpaduTa u ammMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);
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MCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEAKIIMU OT BO3AEHUCTBUSA
pa3InyYHBIX (AaKTOPOB;

OTIBITHI, WJUTFOCTPHUPYIONTHE 00PAaTUMOCTh XUMHUECKUX PEAKITHIA;

HCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOIECCa AUCCOLUALAU
KHUCJIOT, IIIEJI0YEH U COJICH;

MPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOMINX MPU3HAKA TMPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (00pa3oBaHKe OCaIKa, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHUE UHANKATOPOB (JIakMyca, METHJIOpaHka U (eHondTanenHa) s
OMpEIEIICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MPOBEJCHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (TOpeHHEe, peaKIuy Pa3JIOKEHUS, COCTUHECHMUS );

pacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KAa4€CTBEHHBIX
peaKkuuii Ha UOHBI;

pELIEHHE SKCIHEPUMEHTAIBHBIX 3amad 1o Temam: «OKHUCIUTENIbHO-
BOCCTAHOBUTENBHBIE peakuum», «['mapomus conen», «DIEeKTpoIuTHYECKas
JTCCOLAALTUS.

Hemerajuibl U UX COeAMHEHUS

OO6mast xapakTtepuctuka HeMeTauioB. OCOOCHHOCTH CTPOCHHSI aTOMOB
XUMHUUYECKUX DJJIEMEHTOB, MPOCTBHIX BEIIECTB, auIoTponus. OKHUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETauIoB. (CpaBHUTEIbHAS XapaKTEPUCTHKA
COEIMHEHU HEMETAILIOB.

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa M[pUMEpe  XJopa
(B3auMoOI€MiCTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XmopoBonopoa. CossiHas  KHCJIOTa, XHMHUYECKHE CBOMCTBA, IIOJYYEHHE,
IpUMEHEHHUE. JlelcTBUE XJlopa M XJIOPOBOJOPOAA HAa OPraHW3M YEJIOBEKa.
Baxnenmme xjgopubl W WX HaxoxaeHue B npuponae. Ilonstune o
KHCJIOPOACOIEPKAIIUX KUCIOTaX XJI0pA U UX COJISIX.

VVIA-rpynnel. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU
okucienus. CTpoeHue u pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U
cepbl. AJTOTPOITHBIE MOIU(DHUKAIIMNA KHCIOPOJa U CEpbl. XUMHUYECKUE CBOWCTBA
cepbl (B3aUMOJCUCTBUE C HEMETAUIaMH, MeETaJUIaMU, KOHIIECHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOJOpOA, CTpoeHue, (GU3MYECKUE WU
XUMUYECKUE CBOMCTBA (KHUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KaK MpPEACTaBUTENM KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MpEeACTaBUTENS Kiacca KuciaoT u crnenududeckue). Conmu CEepHON KHUCIOTHI.
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XUMUYECKUE PEaKlUu, JIe)Kallie B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOTydeHus
CepHOM KUCHOTHI. [IpencraBieHns 0 XMMUYECKOM MPOU3BOJICTBE M CBA3AHHBIX C
HUM mpodeccusx. [Ipumenenue cepHoll KUCIOTHI H cyiabdpaToB. KauecTBeHHBIE
peakuuu Ha cyiabpuTt-, cynbGua- U cyiabdar-annoHbsl. HaxoxiaeHue cepwsl u ee
COCIMHEHU B TpHUpOjAE. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKalolehd Cpelbl
COEJIMHEHUSMH Cepbl (KHUCIOTHBIE JTOXKIH, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IIPEIOTBPAICHHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

A30T, pacmpocTpaHeHHEe B MpUpoAe, (pU3MUecKHe U XUMHUYECKHE CBOWCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3UUECKUE M XUMHUYECKHME CBOWMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U [OJy4YeHHE B
Jabopatopud W NOPOMBINUIEHHOCTH. HOH aMMOHMS, JOHOPHO-aKLIENTOPHBIN
MexaHu3M ero oOpazoBanusd. Conu aMMOHUA, MX (U3UYECKHE U XHUMHYECKUE
CBOMCTBa (pa3jOKEHHE U B3aUMOJEHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBenHnas peakuusi Ha MOoHBI ammoHus. Oxcuawl azorta (I, II, III, IV, V).
Azotuctas kuciaoTta. A30THasi KUCJIOTa, €€ MoJIy4eHue, (PU3nUecKue U XUMHUUECKHe
CBOiicTBa (0OIIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U crhenuduyecKue),
npuMeHeHue. XHUMHUYECKHE PEaklMM, JIeKAIIUe B OCHOBE MOJIYYEHHS a30THOM
KHCJIOTHI B IPOMBIIUIEHHOCTH. HuTpaTsl 1 HUTpUTHL. KauecTBEeHHbIE peakuu Ha
HUTpaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroleh cpeasl
COCMHEHUSIMH a30Ta (KUCJIOTHBIE JAOXKIW, 3arpsi3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, amnorponHbie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBa (B3aUMOJICUCTBUE C MeETajllaMH,
KHCIJIOPOJOM, raJJOr€HaMHy, KOHLIEHTPUPOBAHHBIMH a30THOW W CEPHOM KUCJIOTaMU).
Oxcuasr pochopa (III, V), dochopnas kuciora, GU3NISCKHE M XUMHUYCCKHUC
cBoiicTBa, nosyuenue. KauecrBennas peakuus Ha (ocdar-uonsl. [IpencraBnenus
o ramoreauaax pocdopa (II1, V).

[lonsiTue o0  MHHEpalnbHBIX  yAOOpeHHsiX. A30THblE, (GochOopHEbIE,
KOMIUIEKCHbIE ynoOpeHus. XHUMHUYECKOe 3arps3HEHHE OKpYXaromel cpeabl
COeIMHEHUSIMU a30Ta u pocdopa.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, annorpornnsie Mmoaudukanuu (rpadut, anMas, QysuiepeH, rpadeH,
HAaHOTPYOKH), ¢U3NYECKUE UM XHUMHUYECKHME CBOMCTBA TMPOCTHIX BELIECTB
(B3aMMOJENCTBYE C METANIAMH, HEMETAUIaMH, KOHLIEHTPUPOBAHHBIMUA a30THOM U
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cepHoil kucioramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupo/e.
Oxcuppl yriepoaa, ux (Gu3nueckue U XMMUYECKHUe CBOMCTBA, NEHCTBUE HA JKUBBIC
OpraHu3Mbl, MMOJIYYEHUE U MPUMEHEHUE. DKOJIOTHYEeCKUe MpoodiieMbl atMochepsl,
cBs3aHHble ¢ okcuaoM yraepona (IV). VronpHas kuciota u ee coid, HUX
bu3nueckue U XMMUYECKHE CBOMCTBA, MOJy4yeHHWE U npuMeHeHue. KapOoHarsl,
TUAPOKApOOHATHI, MX cBoiicTBa. KauyecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, THIEH, aleTHJIEH), 3TaHOJI, TJIMLEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTI€BOAOPOIOB (Yrojib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPAOOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJOrMUECKH Ba)KHBIX OPraHMYECKHX BEIIECTBAaX — JKHpax, Oeikax,
yriIeBoJgax — W WX POJIM B JKU3HM 4YeJOoBeKa. EJQMHCTBO OpraHMYecKux u
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero ¢usmyeckne U XMMHUYECKUE CBOWCTBA (B3aMMOJEHCTBHUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEpOAOM, raJoreHamMu), MOJy4YeHUEe U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kucnora,
CWJIMKATHL: (pU3MUeCKHe M XMUMHUYECKHE CBOWCTBA, MOJYYEHHE M NPUMEHEHUE B
ObITY M MPOMBIIIIEHHOCTH. BajkHeWIlne CTpOUTENbHbIE MaTepUalibl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, *kejne300eToH. [Ipobdiembl 6€30MacHOr0 MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

bop. OcobGennoctu ctpoenus aroma. OO0Iue npeacTaBieHus 0 GU3UIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kuciora.

DKCNEePUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3aMy MPUPOAHBIX XJIOPUJIOB (TATIOTEHUIOB);

IPOBEJCHUE OMNBITOB, OTPAKAIOUMX (PU3MUECKHE U XUMHUYECKHE CBOWMCTBA
TaJIOT€HOB U UX COEIMHEHUI;

M3YYEHUE CBOMCTB COJISTHOWU KUCIIOTHI;

MPOBE/ICHHE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUA-, OPOMHUJ- U UOAUA-UOHBI U
HaOJII0ICHUE MPU3HAKOB UX MPOTEKAHNUS,

O3HAKOMJIEHHUE C 00pa3liaMy CEphbl U €€ MPUPOIHBIX COCTUHEHHUI;

HaOMOJIeHue  mpolecca  OOyrJMBaHUs — caxapa  HOJ  JCWCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBlIEHHON CEPHOM KUCIOTHI;

IpOBEJCHNE KAuyeCTBEHHBIX peakiuil Ha cynbdum-, cynbQur- u cyiabdart-
WOHBI M HaOJII0ICHNE IPU3HAKOB UX MPOTEKAHUS;
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O3HAaKOMJIEHHE C (PU3WYECKUMHU CBOMCTBaMHU a3oTa, ¢Gochopa uU HX
COEIMHEHUM, 00pas3mamMu a30THBIX U POCPOPHBIX yIOOPECHHI;

NOJIy4eHHE, COOMpaHue, paclio3HABAaHUE W HU3YUYCHHE CBOWCTB aMMMHAaKa,
W3YUYEHHE CBOMCTB COJEH aMMOHHS;

MIPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-noHbI U U3yUECHUE MPU3HAKOB UX MPOTECKAHMUS,

W3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO,
CBOMCTB (hoCHOPHOM KHUCITOTHI U €€ COJIeH;

O3HAKOMJICHUE C MOJIETISIMA KPUCTAJUTMYECKUX PEHIeTOK ajamasa, rpadura u
¢dynnepeHa, ¢ MpoLECCOM aJcOpOLUU PACTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM
yIJeM U yCTPONUCTBOM IPOTUBOras3a;

NOJIy4eHHE, COOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTIJIEKHCIIOTO
rasa;

MIPOBE/ICHHE KAuye€CTBEHHBIX pEaKIui Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE NMPU3HAKOB UX IPOTEKAHMUS;

U3Y4YEHUE B3aMMHBIX IPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHWE ¢ oOOpa3laMHd NPHUPOJHBIX KAapOOHATOB M CHUIIMKATOB, C
MPOAYKIMUEN CUIIMKATHON TPOMBILIJIEHHOCTH;

pElIeHNE SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeHe HeMeTalulbl U UX
COETUHEHUS.

MeTtasiibl U MX COeUHEHUS

O6mue cBoiictBa MetaioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM HX IOJOKEHUS B Ilepuonnueckoi cucrteme
xuMuueckux anemeHToB J1. 1. MeHnneneeBa u ctpoeHus: atroMoB. Metaiuiel A- u b-
rpynn. CTpoeHHE MpOCTBIX BEUIECTB — METANIOB. MeTamnuyeckas CBS3b U
MeTajuInyecKasi KpucTajuinueckas penieTka (IpUMUTUBHASL KyOndeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, rpaHelEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas IUIOTHOYNAKOBaHHas). 3aBUCUMOCTh (DU3MYECKHUX CBOMWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUUYECKUW pAN HANPSKEHUN
MeTaiioB. OOIIMe XUMHUECKHE CBOMCTBA MeTauioB. O0Iue crnocoObl MOJTy4eHUs
METaJIOB, METAILTYPIrusl. DIEKTPOJIN3 paciljlaBOB U PACTBOPOB COJIEH KakK OJUH U3
crioco0oB TmoJyiyuyeHuss MeTawioB. [loHATHE O KOPpPO3MH METauIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a). [IpymeHeHrne MEeTalsIoOB U CIUIABOB B OBITY W MMPOMBIIIICHHOCTH.

Memannvt A-2pynn

[lenounsie meTamnpl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /. M. MenzaeneeBa, cCTpo€HHE MX aTOMOB, HaXOXXICHHE B IPUPOLIE.
duznyeckre 1 XUMHUYECKUE CBOWMCTBA (HAa MPUMEpPE HATPUsI U Kajus), MOITyYEHUE.
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Oxcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIIIOB U UX
coeMHeHU. buonornyeckas pojb HaTpUA U Kaausl.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUEeCKUEe U XUMUUYECKUE CBOMCTBA MarHusl
u Kanpuus. BaxHelinue coelMHEHUs KalblUs U MarHus (OKCHJ, THAPOKCHI,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopoT kajibliys B IPUPOJIE.

AJtoMUHUN: TIoJ103)keHue B [leproinueckoi CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aroma, HaxoxxiaeHue B mpupojge. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
anmtoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMH):
nonoxkenne B llepuomnueckort cucreme Xumuyeckux odnmemeHtoB J[. .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJIEHUE «IIPOBaJIay AIEKTPOHA HA
puUMepe CTPOEHHUSI aTOMOB Xpoma, MeJid, cepeOpa. BajieHTHbIE COCTOSTHUSI aTOMOB
d-371eMEHTOB, CTENEHU OKMUCJICHHUS AaTOMOB B COCJAMHEHMSX. 3aBUCUMOCTD
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIAPOKCHIOB META/UIOB OT 3HAYCHUS
CTEIIEHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpPEe COCIMHEHUN Xpoma).
[lepBoHauanbHBIC IPEJCTABICHUS O KOMIUIEKCHBIX COSAUHEHUSIX.

Menp u cepebpo: CTpO€HHE aTOMOB, CTEIeHU OKucieHus. OOmmue KpaTKue
npeACTaBiIeHUs] O (GU3UYCCKMX W XMMHYECKHMX CBOMCTBAX IPOCTHIX BEIICCTB
(B3amMOACHCTBHE C KHCIOTaMH-OKHUCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U
coisix, ux mpuMeHeHuu. [IpencrapieHuss 00 aMMUaYHBIX KOMIUIEKCAaxX cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHE aToMa, CTEIICHb OKHUCIICHUsI. XapaKTepUCTUKA (PU3NISCKUX H
XUMHUYECKUX CBOMCTB, MPUMEHEHNE, aM(pOTepHBIC CBOMCTBA OKCH/IA M THIPOKCH/IA.
KadecTBeHHbBIC peaKIuu Ha KAaTHOHBI IIMHKA.

JKeneso: crpoenue aroma, creneHu okucieHus. Haxoxxnenue B mpupoe.
dusnyecKkue U XUMHUYECKUE CBOMCTBA JKeJie3a, MpUuMeHeHne. bruonornueckas posb
xenesza. Oxcuapl, rugpokcuansl u conu keneza (II) u xeneza (III), ux cocras,
CBOMCTBa M TonyuyeHue. KauecTBEHHbIE peaklMM Ha KaTHOHBI kene3a (2+) u
xkenesa (3+). UyryH u ctajib — CIUIaBbl Kejesa. [[pou3BoACTBO UyryHa U CTallH.
DKojoruueckue mpo0eMbl, CBSI3aHHBIC ¢ METALTYPTHUYECKUMHU IMPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHUIA:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaAMU;
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MOJEIUPOBAHNE METAIIINYECKOU KPUCTATUINYECKON PELIETKY;

W3YYCHHE B3aMMOJCHCTBUS METAUIOB C BOJOHM, C pPACTBOPAMHU COJIEH H
KHCJIOT, UCCJIEOBAHHUE MPOLIECCOB IIEKTPOIM3a pacTBOpoB xsopuaa meau (1I) m
noauzaa Kaiuvs, KOppo3UuH METAJIIOB;

u3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHUIOB KallbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — € okcuioM yriepoaa (IV) u kucnoramu;

U3y4eHHE CBOMCTB KapOOHATOB U THAPOKApOOHATOB KaJIbIHs, )KECTKON BOJIBI,

M3YYEHHE NPOLIECCOB IMOJIYYECHHUS TUAPOKCUIOB JKee3a, UX XUMHUYECKHUX
CBOMCTB,;

U3y4EHHUE MTPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX pPEaKIIUK HAa HOHBI (MarHus,
KaJIbIIUS, QJIIOMUHUS, IIUHKA, Kene3a (2+) u xene3a (3+), meau (2+);

HaOJIIOICHUE M OMMCAHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHs, Kalusi U
KIS,

uccienoBaHie aM(pOTEpHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS, TMAPOKCHUAA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelIeHne dKCIEPUMEHTAIBHBIX 33/1a4d M0 TeMe «BakHeWlne MeTauibl U UX
COECTUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecrBa 1 Marepuansl B ITOBCEAHEBHOM JKM3HM 4YEJIOBEKa. BakHeuiuune
BEILECTBA U MaTepualibl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoNIb30BaHUE
BEILIECTB M XMMHUYECKHX peakuuii B ObITy. IlepBas momolub npu XUMHUYECKHX
0KOTaX Y OTPABJIICHUSIX.

HoBeie MaTepransl 1 TEXHOJIOTHUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHMHS H 3]10pOBbE. 3HAUYCHHE
M3Y4aeMbIX XUMHYECKUX 3JEMEHTOB M MX COCAMHEHHH Il (YHKUIMOHUPOBAHMS
opraHu3ma yenoseka. [loHsaTue o 310poBoM 00pase KU3HHU.

XUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIEeH cpeibl. DKOJIOTUYECKUE MTPOOIIEMBI,
CBS3aHHBIC C COCIMHEHUSAMH YIJIEPOJa, a30Ta, CEPBI, THKEIbIX MeTaiuloB. [IoHsTHE
o ITJIK. Ponb XxuMuM B pelieHur SKOJIOTHYECKUX TPOOIIEM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHUE C
oOpasuiaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHbIE MaTepHalbl),
ONpPENENICHNE KHUCIOTHOCTM INPUPOAHBIX BOJ, MOJEIHMPOBAHHME IIpolecca
00pa30BaHMsI KUCIIOTHOTO A0XK/Is, M3YUEHHUE €ro BO3JCHCTBYS Ha MaTEepUaJIbL.

IloBTOpeHne U 00001IeHNe 3HAHWMH OCHOBHBLIX pa3ieoB KypcoB 8-9
KJIACCOB

[Tepunonnueckuit 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEJCTABIECHUN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COCIMHEHUN B IIEPUOJAX U TPYIIIAX.
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CtpoeHre BemecTBa B TBEPOM, KHUIKOM U Ta3000pa3HOM COCTOSIHUH. Buibl
XUMHUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIIMYECKOU
pPELIETKHU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanys XUMHUECKHX pEaKIUi 10 Ppa3IMYHBIM  IpHU3HAKAM.
[IporHo3upoBaHr€ BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX IIPEBpAIICHUN B
pPa3IMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUYECKONM KUHETUKU U
TEPMOJMHAMUKH.

XUMHUUYECKHE pPeakiuu B pacTBopax. ['maponns cosieil. Peakuuum OKuCIeHUs -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHHMHW M COJEH B CBeTe MpPEACTaBICHUNA 00
ANEKTPOJIMTUYECKOM  JUCCOIMAIMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€M MPU M3YYEHHM XUMHUM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHTHS: ABJICHHUE (MPOLECC), HAYYHBIHN (DaKT,
TUIIOTE3a, TEOPHsS, 3aKOH, aHaju3, CHHTE3, KiIacCH(HKAIMs, NEPHOJIUYHOCTD,
HAOJIOICHUE, DKCIIEPUMEHT, MOJIEIHPOBAHUE, U3MEPEHUE, MOJECINb, TEXHOJOTHS,
MaTepuaIbl.

®dusnka: BEMIECTBO, TeJlO, (U3UYECKUE BEIUYUHBI, €IUHUIBI U3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KHUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) TeT,
KpUCTaJUIMYecKas pelieTka, AJIEKTPOH, SApO aToMa, MNPOTOH, HEWTPOH, HOH,
HYKJIW/I, ©30TOTbI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3ayueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOIHUKHU, TUICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3JioKeHHe OEJI0TO CBETa B CIEKTD.

buonorus: sxocucrema, ouocdepa, GoToCHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOpPEHUs, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, THUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBINIIEHHOCTH, HAHOTEXHOJIOTHH.
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TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAlOTCS B XOJie OOyYeHMs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbHOCTH 00pa30BaTebHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPAaBWIAMH M HOpPMaMu TOBEICHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTHUA U  COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlIMpeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACIEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH dKOHOMUKHU
Poccuu u cBoero peruosa;

2) rpa:KaaHCKOro BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE, TPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
pa3zHO00Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIM B IMpOIlecce YUYCOHOU U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEJICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) GpopMmupoBaHUSsI HIEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPECTABICHUS O BEIIECTBE W XMUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC JJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS I Pa3BUTHUS KaXKJOTO YEJIOBEKa
Y TPOW3BOJUTENHHBIX CHJI OOIIECTBA B IIEJIOM, POJU M MECTa HAYKU «XHUMHSI» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;
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MO3HABaTElIbHAI MOTHBAlUSI W WHTEpPEC K OOYYEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHHIO, K MCCIIEI0BATEILCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJCHUS W YPOBHS JaJbHEHIIETro
oOyueHus;

4) BOCIUTAHUA KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpW  OOpalleHud C
XUMHUYECKUMH BEIIECTBAMHU B YU€OHBIX M )KM3HCHHBIX CUTYaIHsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE I[EHHOCTHOI'O OTHOIICHUS K TPYIOBON JESITEIBHOCTH Kak
€CTEeCTBEHHOM MOTPEOHOCTH YeOBEKa M K MCCISA0BATEIBLCKON IESITEILHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XHMHEH, B TOM YHUCIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HaHKE BO3ZMOKHOCTH CaMOpealnu3alii B 3TOU
cdepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

O0CO3HAaHHE HEOOXOMMOCTH OTHOIICHHS K MPUPOC KaK NCTOYHUKY KU3HU Ha
3emMiie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBLIIIIEHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUS TIOCTYIIKOB M OIIGHKM WX BO3MOXKHBIX TOCICACTBUNA  JJId
OKpY)XKarollel Ccpelbl; OCO3HaHWE TIJI00aJIbHOTO XapakTepa HSKOJIOTHYSCKHUX
npobjieM W IMyTeld WX PEeIICHHS; CIIOCOOHOCTh NMPUMEHSTh 3HAHMS, IMOJydaeMbIe
MpU U3YYCHUU XUMHH, JJIsI PEIICHUs 3ajJlad, CBS3aHHBIX C OKPYXAIOIIeH cpesoi;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAILIMX BPEN OKPYXKAIOLIEH CpEAE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUUAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOHN JEATETbHOCTH SKOJOTUUECKON HAIPABICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE Pe3yJbTaThl O0yUYaIOIIUXCs, OCBOMBIIMX IPOTPaMMy IO
XHMHH OCHOBHOT'O 00IIero oOpa3oBaHus, BKIIOYAIOT:

YCBOCHUE MEXIUCIUILUTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPAsKAFOIIINX
MaTepUabHOE €IWHCTBO MHpa W TMPOIEeCC TO3HAHUs (BEMIECTBO, CBOMCTBO,
DHEPrus, SABJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOPHS,
HaOJFOICHNE, U3MEPCHHE, UCCIICAOBaHNE, SKCIICPUMEHT U JIPYTHUE);
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OBJIAJICHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I[CﬁCTBHHMH (HOBHaBaTeHBHBIMI/I,

KOMMYHUKATUBHBIMHM,  PEryJISTUBHBIMH),  BaXXHBIMU  JUII  TOBBILIEHUSA
3¢ (HEKTUBHOCTH OCBOEHHUS COJEpKaHUS Y4eOHOro mpeamera, (GpopMHUpPOBaHUS
KOMIETEHIIMM, a  TaKkKe  IPOEKTHO-UCCIEIOBATENbCKON  JESITEIbHOCTH

0Oy4JaronmMxcs B Kypce XuMUU;
CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MTPAKTHUKE.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe [1efiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

YMEHHs HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUHU
3HAHMI: PACKPBIBATH CMBICI XUMHUYECKUX MOHITHIA (BBIAEIATh UX CYHIECTBEHHBIE
IPU3HAKHU, YCTAHABIIMBATh B3aUMOCBS3b C IPYTUMU MOHATUSIMU); aHAJIU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BBIOMpPATh OCHOBAaHUA I KJIACCU(PUKALMH U
CUCTEMATU3ALNHA XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIUil; YCTaHABIIMBATh
OPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXAY OOBEKTaMH M3y4Y€HUS; CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHOYKTUBHbBIE, JEAYKTUBHBIE, IO aHAJOTUN);
npeajiaraTh KpUTEPUU U BBISBIISTH OOILME 3aKOHOMEPHOCTHM U MPOTUBOpPEUHS B
M3Yy4aeMbIX IPOLECCAX U SABJIICHUAX; IIPOBOAUTH BBIBOABI U 3aKIIOUYCHUS; YMEHUS
IPUMEHATh B MPOLECCE MO3HAHUA MOHATHS (IPEIMETHBIE M METalpEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIEC) MOJIEIH, UCIIOJIb3yEMblE€ B XUMUHU, TPEOOPA30BBIBATH
MOJIeJIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
bopmyrna U ypaBHEHHME XMMHUYECKOW PEAKIMU — NP PELICHUU Y4eOHBIX 3aay; C
Y4€TOM OTHUX MOJEIBHBIX IIPEICTABICHUN  XapaKTepHU30BaTb HU3y4yaeMble
XUMHYECKHUE BEIECTBA U XMMUYECKUE PEAKLIUH.

ba3oBble wucciaegoBareJbCckue AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIEeCTB M SIBJICHUM):

YMEHHSI NPUMEHATh METOAbl HAyYHOTO IO3HAHUS BELIECTB M SBICHUM Ha
SMIIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW MO3HABaTEIbHOM U
IIPOEKTHO-UCCIIEI0BATEIIbCKOMN AEATEIBHOCTH;

YMEHHSI HCNOJb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS U CAMOCTOATENIbHO CTABUTh BOMPOCHI; aHAJTU3UPOBATh (DAKTHI, BHISBISATH
u (opmynupoBaTh MpoOiieMy, ONpEAeNsATh LEedb W 3aJadl, COOTBETCTBYIOLIUE
pelIeHuIo MPOOJIeMbl; MpeaaraTh ONUCcaTeIbHYI0 WM 00bICHUTENBHYIO TUIIOTE3Y
U OCYIIECTBIISITh €€ NPOBEPKY; YMEHHS IMPOBOAHMTH H3MEPEHHS] HEOOXOAMMBIX
apaMeTpoB, BBIUMCICHUS, MOJEIUPOBAHME, HAOIIOACHUS U SKCIIEPUMEHTHI
(peanbHbIE W MBICIEHHBIE), CaMOCTOSITEIbBHO IPOrHO3MPOBATh PE3YJbTATHI,
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dbopmynrpoBaTh 000OIIEHUS W BBIBOJABI MO PE3YJIbTaTaM IMPOBEACHHOTO OIIBITA,
UCCJIEIOBAHUSI, COCTABJIATh OTUET O MPOJIEIAHHON padoTe;
Pabora ¢ nndopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMALUU (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHUs, CIPAaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa); aHaMM3UpOBaTh HHPOPMAIUIO M KPUTUIECKU OLEHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
UHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOW 3aJauu; yMEHHsS NPUMEHSTh
pasznuuHble METOAbl M (QOpPMYyJIUpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpOpMaluy, HEOOXOIMMOM Ui BBINOJIHEHMsS] y4eOHBIX 3a/lad; HCIOJIb30BATh
MH()OPMAIMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jUYHbIE IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEILHO BBIOMPATh ONTUMAJIbHYIO (OPMY MPEACTABICHHUS
uHpopMaluu (cXeMbl, rpaduku, AUarpaMMbl, TaONMIIbI, PUCYHKH U JpyTue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYUYHBIM SI3bIK B Kau€CTBE CPENCTBa PaldOTHI C
XUMUYECKOM uH(pOpMalMel; MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIAN):

MPEACTABIATh TMOJYUYEHHbIC PE3YJIbTaThl MO3HABATEIBLHON NESITEIHLHOCTH B
YCTHBIX W TMHCHBMEHHBIX TEKCTax; MMyOJWYHO BBICTYNaTh C TMpe3eHTaIuen
pE3yJAbTATOB BBIMOJHEHUS! XHUMHYECKOTO JKCHEPUMEHTa (UCCIEA0BATEIbCKOM
7a00paTOPHOM MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJe JUaiora u
(WIM) TUCKYCCHUM 3aJ1aBaTh BOMPOCHI MO 00CYXKAaeMOM TeMe U BhICKA3bIBATh UJICH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHON
3aJlayi.

2) ymeHus y9eOHOTO COTPYIHUYECTBA (TPyIOBass KOMMYHUKAITHS ):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTAaHU3AIHIIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paCHpEeleisaTh 3aJaud MEXIY
YJIeHaMW TPYIIIbI; BBINOJHITHE CBOIO YacTh pPaOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JAPYIMX WICHOB KOMaHIbI, ONPEIEIATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHOW pabOThHI; pemiaTh BO3HUKAIONIUE MPOOJIEMB Ha
OCHOBE ydeTa OOIMWX HWHTEPECOB M COIVIACOBAHMS TIO3WIIMM, y4acTBOBATh B
oO0CyXJleHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypME» U JAPYyTrux ¢opmax
B3aUMOJIENCTBUSL.
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PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

OBnazieHWe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alMM, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
YyuUCIe:

YMEHHsI peliaTh yuyeOHbIe M MCCIEIOBATENbCKUE 3aJaud: CaMOCTOSITEBHO
BBIOMpATh CHIOCOO pellieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HaubOoJee MOAXOASAIMIMA C YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUER), TUTAHUPOBATH CBOIO padOTy MpHU PEIICHUH y4eOHON WITH
UCCIENOBATENbCKOM  3aJa4yd; HA  OCHOBE  IOJYYEHHBIX  pPE3YyJbTaTOB
dbopmynupoBaTh 000OIIEHUSI U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOIIECCOB; AHAJIM3UPOBATh PE3YyJbTAaThl: COOTHOCUTH CBOM JCHUCTBHS C
IJIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOIb JI€SITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pE3yNbTaTBI OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
obmiero obpa3oBaHHs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIEe CoJepKaTeIbHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEKIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIAyOJEHHOE H3yYeHHWE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaqu3alid WHIUBHUIYATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIOJIB3YsI CETEBOC B3aMMOJICHCTBHEC
opranuzanuu. [lo 3aBepiieHnH peanu3aluu MPOrpaMMbl YriyOJIE€HHOTO YPOBHS
oOy4aromniyecs CMOTYT JieTajJbHEee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KpyTroM TOHSATHI ¥ METOJIOB, PEIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yiabTaThl BKIFOYAIOT: OCBOCHHE OOYYAIOIIMMHKCS HAaYYHBIX
3HaHWM, yMEHUH U CHOCOOOB NEUCTBHH, crenuuueckux s MpeAMETHON
obnmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBINUICHUS;, BUABI JIEATCIHHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro WHTEpHpeTanuu, MNpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX W PCATBHBIX J>KHU3HCHHBIX YCJIOBHSX;
00eCIIeuynBalOT BO3MOKHOCTH YCIICITHOTO OOYYCHHS Ha CJACAYIOIMIEM YPOBHE
oOpa3oBaHUs.

K xoHmy oOyuenuss ¢ 8 kaacce y oOydarwmierocss OyayT copMUpOBaHbI
CIICYIOIIMe TPEIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YPOBHE:
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pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSTHI: aToM, MOJIEKYJa,
XUMHAYECKUU JJIEMEHT, METAUl, HEMETAJJI, aJUIOTPOIIHs, IIPOCTOE BEILIECTBO,
CIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAas M HEOJHOPOAHAS), BAJIECHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JOJsA XUMHUYECKOIO JJIEMEHTa B COCIUHEHUM,
MOJIIPHBIA 00BEM, OTHOCUTENbHAS MJIOTHOCTh T'a30B, OKCUJI, KUCIOTa, OCHOBAHHUE,
CONb, aM(pOTEpHBIM OKCHJA, aM(OTEPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIacCU(pUKaLUs peakUui: peakluu COCIMHEHUs, PEAKIMH Pa3JI0KEHUs, peaKIuu
3aMEIIEHUs], peaklu OOMEHa, PK30- U SHIAOTEPMHYECKHE PEaKIMM; TEIIOBOU
3¢ deKT peakuuu; SIpo aToMa, dJIEKTPOHHBIM CIIOH aroma, aTOMHas OpOUTAalb,
paguyc atoMa, XMMHAYECKasi CBA3b, MOJIIPHAS W HENOJIIPHAs KOBAJEHTHAas CBS3b,
WOHHAas CBf3b, WOH, KAaTHMOH, AaHWUOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAas KOHIEHTpalusi) B pacTBOPE, MOJSPHAs KOHUEHTpAallMs BELIECTBA B
pacTBOpe;  BJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIEHUS, OKUCIUTENIH U
BOCCTAHOBUTEIH, OKHCIICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH, METO/ 3JIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKMX [MOHATUH U
IPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENEHb OKUCJEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJIC)KHOCTD
BELIECTB K OINpeAeIEHHOMY KJaccy COeIUHEHUH o (GopMysiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKHUX COCINHEHHUSX;

PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsS MAcCChl BEIIECTB, IMOCTOSHCTBA
cocrtaBa, llepmomnueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH, 3aKOHA ABOTAJPO U €ro CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
NO3HAaHHA, B TOM YHUCJIE OSKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METO/aX
MCCJIEIOBAHMS BEIIECTB U U3YUYECHUS] XUMUYECKUX PEaKnid;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJUYECKONM 3aBUCUMOCTH CBOWMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MMOJ0XKeHUs B [lepronnueckoil cucreme:

ONHKCHIBATH MW XapaKTepu3oBaTh TabmumuHyro ¢opmy I[lepuognmueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3audarh MOHATUS «IJIaBHas noArpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)», «Mansie nepuoab» U «O0JbIlIne
NIEPUOIBDY;

COOTHOCUTH 0003HAa4YEeHHsI, KOTOpble UMeroTcsi B Tabnuue «llepuonnyeckas
cucremMa xumuyeckux oanemeHtoB J[. M. MenngeneeBay, € 4UCIOBBIMHU
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XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
sqipa, 00IIIee YHUCIIO0 AIEKTPOHOB U PACIPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b TIOJOKEHUS OJJeMeHTa B llepmommdeckoil cucreme cC
pacmpeielicHHeM S3JICKTPOHOB 10 JHEPIreTHYCCKUM YPOBHSAM, ITOJAYPOBHSAM U
OpOHUTAISIM aTOMOB TIEPBBIX YETHIPEX ITEPHOJIOB;

KJIacCU(UIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKUE Peakinu (110 YUCITY U COCTaBy YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerioBoMy b PexTy);

XapaKTepu30BaTh (ONMUCHIBATh) (U3UYECKHE U XHMHYECKHE CBOMCTBA
MIPOCTBIX M CJIIOYKHBIX BEIIECTB: KHUCIOPO/ia, BOAOPOA, BOABI, OOIINE XUMHUECCKHE
CBOMCTBAa OKCHIOB, KHCJOT, OCHOBaHHH M COJICH, TEHETHUYECKYIO CBSI3b MEXKIY
HUMU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYIISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIHX
XUMHUYECKUX PEaAKIIUH;

OMHCBHIBATh POJIb KHCIOPOa, BOJAOPOAA M BOJLI B NMPUPOIHBIX IMPOIECCax, B
JKUBBIX OpraHU3Max, UX MPUMCHEHHE B PA3IMUHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOYKHOE HCTIOJIb30BAHNIE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHMS, BO3MOXXHOCTH IPOTCKAHMS XUMHUYECKUX IpPEBpaIlleHuld B
Pa3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSIUHEHUH,
MAaCCOBYIO JOJIFO XHMHUYECKOTO dJIeMEHTa 1o (GopMylie COCIMHEHHUS, HAXOIUTh
MPOCTEHITYI0 (popMysTy BelIecTBa IO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIICHTPAIUIO BEIISCTBA B
pacTBOpe, MTPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYCCKOHN peaKIny;

MIPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIHPHOW JCATEIHPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINI0, KIACCU(HUKAIINIO, BBISIBJICHUC
MPUYUHHO-CICJACTBEHHBIX CBSI3€M — I M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBIE METOJbI TTO3HAHUS — HAOIIOACHHE,
U3MEpPCHHE, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHBIM W MBICICHHBIA) — IS
OCBOCHHMSI YICOHOTO COJICPIKaHMSI;

pacKphIBaTh  CYIIHOCTh IPOIIECCOB OKWCIEHUS ¥  BOCCTAHOBJICHUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOI0OM 3JIEKTPOHHOTO OaiaHca);

YCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMbIMH XHUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, MTPOUCXOSAIINMHU B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YIEOHBIX MPEIMETOB,;
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cobmoaare mpaBwiaa  Oe3omacHo  paboTel B y1abopaTOpuU  MpHU
UCIIONb30BAaHUU XHMHUYECKOM TMOCynbl W OO0OpYyJIOBaHMs, a TakkKe IIpaBHiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHUI0 U COOMPAHUIO
ra3oo0pa3HbIX BelIecTB (BOJAOPOAA U KHUCIOpPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOI'O  BEIIECTBA, PEHICHUIO
DKCIIEPUMEHTAJBHBIX 337a4 1o TeMe «OCHOBHBIE KJIaCChl HEOPraHWYECKHX
COCJIMHCHUI;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMH  XHMHYECKOM TIpPaMOTHOCTH,
BKJIIOYAIONIEH yMEHHsI 0€30IacHOro oOpaIlieHus: ¢ BEIeCTBAMH, HUCTIOIb3YEMbIMU
B MOBCEIHEBHOM JKM3HU, a TAKXKE 3HAHHME MIPABUJI NOBEJEHUS B LENISIX COepexeHus
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT cHopMUpPOBaHbI
CIIEMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMHUHW Ha YTITyOJEHHBIM
YPOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MTOHATHN: XUMHUYECKUIN JIIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHWOH, DJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCJIEHUS, XMMHUYECKasl peaklys, TerIoBoM 3((eKT peakuuu, MoJjb, MOJISPHBIHA
00BEM, pacTBOp;

AIIEKTPOJIUTBI, HEIJIEKTPOJIUTBI, IEKTPOJIMTHYECKAST TUCCOLMALUSA, PEAKLIIUU
MOHHOTO OOMEHa, TUIPOJU3 CcoJieid, oOpaThMble M HEOOpaTHMble peaKluu,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHCIIGHUE U BOCCTAHOBJICHHE, DJJEKTPOJIN3, aJIOTponus, amMQpOoTepHOCTb,
XUMHUYECKasl CBSA3b (KOBAJECHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aUMOJICHCTBUSL (BOJOpPOAHAsI CBsA3b, CWIbl BaH-nep-Baanbca), KoMIJIEKCHBIC
COCJIMHEHHUS, KPUCTATMYECKUE PEIIECTKH (MPUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LIEHTPUPOBAHHAS KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuveckas,
reKCaroHaJIbHas IUIOTHOYIIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON pEaKUuH, KaTalnu3, XUMUYECKOE PAaBHOBECHUE, DJIEMEHTBI XUMUYECKON
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB Xxumuu; [T1K;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX IIOHATHA W
IIPUMEHSTD 3TU NOHATHUS IPUA ONMCAHUM BELECTB U UX NPEBPALLCHUM;

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISi COCTaBIICHUS (DOPMYJ BEILIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCJICHUS XUMHUUYECKUX DJIEMEHTOB B
COCQMHEHUAX PA3IMYHOIO COCTaBa, IPUHAIICKHOCTh BEUIECTB K ONPEACICHHOMY
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KJIACCYy COEIMWHEHWU 1Mo (opmysaM, BUIBI XHUMHUYECKON CBS3M (KOBAJCHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPraHMYECKUX COCAUHEHUSX, 3apsj]] HOHA IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHUI, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBate cMmbica [lepuogumueckoro 3akona JI. WM. Menneneesa wu
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuognyeckoi
CUCTEMBl XUMHYECKUX DJIEMEHTOB: pa3inyaTh MNOHATHS «A-rpynmna» u «b-
rpynmnay, «Majible epUuoibl» U «OOJBIINE EPUOIBI»;

OOBSICHATH CBA3b IMOJOKEHUA »dyeMeHTa B llepuogudeckoil cucreme c
pacnpenieNieHueM 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHAM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIICJISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPUOJ0B U TJABHBIX MOATPYMI C
YYETOM CTPOCHUS UX ATOMOB;

PACKpBIBATH CMBICII TEOPHUH 3JIEKTPOJUTUUECKON JUCCOLMAIINN, 3aK0Ha ['ecca
U €ro CIEACTBUM, 3aKOHA JCHUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEN HW3MEHEHUs
CKOPOCTH XHMMHUYECKOM pEaKLIHMH, HaIpaBICHUs CMELICHUS XHUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE OJIEMEHThI, HEOPraHWYeCKHE BEIIeCTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEILECTB, MO
TeroBoMy 3(deKkTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO0 W3MEHEHUIO
CTETNICHEH OKMCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COCAMHECHUH, MOIATBEPXKIAs ITO OMUCAHUE
NpUMepaMH  MOJICKYJIIDHBIX M  HOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHMUS: DJICKTPOIUTUUECKON TUCCOLMAIIMN KUCIIOT, MIeJI0Yen
W COJIeH; TIOJHBIE W COKpAIlleHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
pEaKUHii, TMOATBEPXKAAIOIMIMNX CYIIECTBOBAHUE TIE€HETUUYECKOM CBA3U MEXKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pPaCKpBIBaTh  CYIIHOCTh MPOIIECCOB THUIAPOJIM3A COJEH  MOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX M MOJIEKYJSIPHBIX YPABHEHUN PEaKLUM, CYIIHOCTh
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTABIICHUSA
AJIEKTPOHHOTO OalaHCa dTUX PEaAKITUH;

MPEJICKa3bIBATh XAPAKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;
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XapakTepu30BaTh (OMHUCHIBaTh) (UBMYECKME U XHMHYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPO/, 030H, rpaduT, anmas, KpeMHu, 60p, a3oT, docdop,
cepa, XJIOp, HATpUM, Kaluii, MarHuM, KaJblU{, AJIFOMUHUN, XKEJIe30, ME/b, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CIIOKHBIX BELIECTB, B TOM YMCII€ UX BOJHBIX
pacTBOpOB (aMMHAK, XJIOPOBOAOPOJ, CEpPOBOJOpOAd, okcuabl yriepoaa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepmr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
OKcUIbI U Tuapokcuabl MetaioB [A-IIA-rpynm, amomunus, meau (II), munHka,
xenesa (11 u I11));

MOSICHATh COCTaB, OTHENbHBIC CIOCOOBI IMOMYYEHHUSI U CBOMCTBA CIIOXKHBIX
BEIIECTB (KUCJIOPOACOIEpKAIIUE KUCTOTHI XJIOpa, a30TUCTasi, OOpHas, YKCycHas
KHCJIOTBI U MX coJik, ramorenusibl kpemuus (IV) u gpocdopa (III u V), okcua u
ruapokcup xpoma (III), mepmanranar kanus;

OMUCHIBATH POJIb BAXKHEMIINX U3YYaEMbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHUE B PA3JIMUHBIX OTPACIISAX SKOHOMUKH,
WCIIOJIB30BaHUE JIsl CO3/IaHUSI COBPEMEHHBIX MaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJAUTHL PEAKIMU, MOATBEPKIAIONINE KaueCTBEHHBIM COCTaB Pa3IUYHBIX
BEILIECTB, PACIO3HABATH OIBITHBIM IYTEM COJIEpXKALIMECS B BOJHBIX pPacTBOpPAX
WOHBL: XJIOPUA-, OpoMUI-, UOAUA-, cylbdar-, docdar-, kapboHaT-, CHIMUKAT-,
CynbpUT-, CylbpUI-, HUTpPAT- U HUTPUT-UOHBI, TUIPOKCUJII-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllvs, aTlOMUHUS, Kere3a (2+) u xenesa (3+), meau (2+),
LUHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa MU CTPOEHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XHMHUYECKOW KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa 1o ¢Gopmysie COSIUHEHUs, MacCCOBYIO
JIOJTF0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XHUMHUYECKOTO JJIEMEHTa B
COCIMHEHWH, MOJISIPHYIO KOHIIEHTpAIlUI0 BEIlECTBA B PacTBOpe, HAXOAUTh
MPOCTEUITyI0 (hOPMYITy BEIIECTBA IO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKHX PEAKIUN C yUETOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOJA MPOAYKTA, 3HAUYCHHS TEIJIOBOTO
s dexTa peakuu, OnpeaessiTh COCTaB CMECEH;

coOmoaare mpaBwia Oe3omacHOl  paboTel B ja0oparopuu  MIpuU
WCITOJIb30BAHUU XUMHUYECKON TOCYIbl W OOOpyJOBaHUS, a TakKe IMpaBuUiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH BBITTOJTHCHHUS

29



7a00paTOPHBIX OMBITOB M MPAKTHUECKUX PalbOT MO MOJYyYEHHUIO U COOMpAHUIO
ra3oo0pa3HbIX BEHIECTB (aMMUaka M yIJIEKUCIOro Tas3a) M PEIICHUI0
OKCMEPUMEHTAIBHBIX 3a7ad MO0 TeMaM Kypca, MPEACTaBIsATh pPe3yIbTaThl
JKCIIepUMEHTa B (hOpMe BBIBOJIOB, JI0KA3aTeNIbCTB, IPAPUKOB, TAOJIHUIl U BBISBISATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OTNEpAIlMM MBICIUTEIBHON NEATEIbHOCTH (aHAIMU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMHU MMO3HaHUs (HAOII0JIeHUE, U3MEpPEHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PeabHbIM U MBICICHHBIN);

OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallieHuss ¢ BEHIECTBAMH,
UCTIONB3YEeMBbIMA B TIOBCEIHEBHOM JKWU3HHU, TMpaBWIa TOBEACHUS B IIENIAX
cOepeXeHUsl 3/I0pOBbS U OKpYXarolled NpUPOAHOM Cpeapl, MOHUMATh Bpea
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3Mbl OIPEJCICHHBIX BEILECTB,
MOSICHATh Ha TpUMepax CrocoObl YMEHBIIECHUS W MPEAOTBPAILICHUSI UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTICBOIOB /JIsi OPraHU3Ma YeIOBEKa,

UCIIONb30BaTh TOJMy4YEHHBIC MpeNCTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTeTbHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMU, KAaK OCHOBY
Ui IPO()ECCUOHANIBHON OpUEHTAllMM MU ISl OCO3HAHHOTO BBIOOpAa XMMMU Kak
IpOoQUIBHOTO MpeAMETa MpU NPOAOKEHUU OOyYEHHs] Ha YpPOBHE CPEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHON MPOEKTHO-HCCIIEAO0BATEIbCKON IEATEIbHOCTH
XUMHYECKOM U XHUMHUKO-IKOJIOTUYECKON HaNpaBlIEHHOCTH, MPUOOPECTU OIBIT
MPOBEICHUS YUEOHBIX UCCIICOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OPraHU3aIUH,
a TaKKe OpraHu3aIuii (IIEHTPOB) TOMOTHUTEIFHOTO 00pa30BaHus ACTEH.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NMPOrpaMMbl Bcero OHT%Om’m’Ie paRTlgqec- oOpa3oBaTe/ibHbIE
padoThI KHe padoThl pecypebi
Pasnea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U bubnuorexa [{OK
1.1 N 10 2
MPAKTAYECKON NEATENBHOCTH YETOBEKA https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
1.2 BemiecTBa 1 XuMuyeckue peakiuu 28 1 https-//m.edsoo.xu/7f41837c
Uroro no pazueny 38
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
1 Boznyx. I[lonsarue o razax. Kuciaopon. 19 1 1 bubnunoreka LIOK
) Oxkcuasl https://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
2.2 Bonopoa. [ToHsTHE 0 KHCIIOTaX U CONSAX 8 1 https://m.edsoo.ru/741837¢
bu6anoreka LIOK
2.3 Boga. PactBopsl. [lonsiTHE 00 OCHOBaHUSX 18 1 1 hitps://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 17 1 1 bubnuotexa [JOK
) COeTMHEHNN https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 62

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /1. . MenaeseeBa. CTpoeHue aToMoB.

Xumuueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuH

3.1

[Tepuonnueckuii 3akoH u [lepronnueckas
CHCTEeMa XUMHYECKHUX daeMeHToB J]. U.
MenneneeBa. CtpoeHue atoma

19

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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39 Xumuueckas cBsizb. OKHCIUTEIBLHO- 17 1 bubnuorexa [IOK
) BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢
Hroro no pazueny 36
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 5 6
9 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m NpPOrpaMMBI Beero KonTpﬁonbnue HpaKTlgqec- 06PA30BATEBHBIE
padoTbI KHe padoThl pecypesi
Pa3znea 1. BemmecTBO M XUuMH4YecKasi peakius
L1 [ToBTOpeHue u yriryoieHne 3HaHui 0 3 bubnnorexa [JOK
’ BEILECTBE https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 | bubmmoreka [JOK
) XAMHYECKUX PEaKUi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 14 1 ) bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 36
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
721 OO011ast XapaKTepUCTHKA XUMHYECKUX 3 1 bubmmnoreka HOK
’ anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
06
22 oneverron VIA-rpynm, Cepa n i 10 Bubmiorera LIOK
’ PYITHBL. 2-€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1 bubnmorexa LIOK

COCOAUMHCHU A

https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bu6nmmoreka [IOK

24 d1eMEHTOB IVA-rpymmist. Yriepo i 13 2 https://m.edsoo.ru/7f41a636
KPEMHHI1, UX COeMHEeHMs. bop
Hroro no pazgeny 43
Pa3nen 3. MeTasiibl U UX COeIMHEHUS
. bubnunoreka LIOK
3.1 Obmme cBoidcTa MeTaNIOB 10 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxueiiimme MeTanibl U UX COCTUHEHUS 22 2 hits.//m.edsoo.ru/7f412636
Hroro no pazneny 32
Pa3znen 4. Xumus u okpyxamomas cpeaa
41 BenectBa 1 maTepuansl B KU3HU YEIOBEKA. 5 bubnnorexa [JOK
) OCHOBBI 3KO0JIOTHYECKOI TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Htoro no paznemny 5
Pasznea 5. O0001menne 3HAHUH
[ToBTOpeHue u 006001IeHNE 3HAHHI
5.1 20 2
OCHOBHBIX Pa3/eioB KypcoB 8—9 KiaccoB
Hroro no pazgeny 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka - - P
n/n P Bcero KOHTpgm’ Hpalcn;qec o0pa3oBaTe/ibHbIE
HbIe PadoOTHI KHe padoThl pecypebi

1 [Ipeamer xumun. Posb XUMUU B KU3HU 1 bubnunorexa LIOK
YeJI0BEKa https://m.edsoo.ru/ff0d210c

) [TonsiTre 06 UCTOPUU BO3SHUKHOBEHUS U 1 bubnnorexa [JOK
pa3BUTHUA XUMUU. XUMHUSI B CUCTEME HAYK https://m.edsoo.ru/ff0d227e

3 Tena u BemecTBa. Pusnueckue u 1 bubnunoreka LIOK
XHUMHUYECKHE CBOMCTBA BEIIECTB https://m.edsoo.ru/ff0d23dc

4 ®u3znyuecKrue 1 XUMUYECKUE SIBJICHUS 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d26ca
[lonsATHE O TEOPETUYECKUX METOAAX
5 MO3HaHMS B €CTCCTBEHHBIX HAayKaXx. 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0d28c8
HcTounuku XumMuueckoit nHGpopMaIiu
[IpencraBneHuss 0 HAyYHOM MO3HAHUU Ha
SMITUPUYECKOM YpOBHE: HAOIIOICHUE,

6 U3MEPEHUE, DKCIIEPUMEHT, MOJAECIIUPOBAHHUE. 1 bubmmnoreka HOK
[TonsiTue o MeTos1ax pabOThl ¢ XUMUYECKUMHU https://m.edsoo.ru/ff0d2a6¢
BemiectBamu. O00pyI0BaHUE MIKOIHHON
XUMHUYECKOH J1abopaTopuu
[IpakTuueckas padbora Ne 1 mo Teme

7 "ITpaBusa paboThl B 71a00paTOPUU U PUEMBI 1 1 bubmmnoreka HOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d2be8
obopynoBanuem"

8 Huctele BelecTBa U CMECU 1 buGmnorexa [JOK

https://m.edsoo.ru/ff0d2a6¢
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bubnunorexa LIOK

9 [y
Crocobrr pasnenenma cueceii https:/m.edsoo.ru/ff0d2d50
IIpakTuueckas padora Ne 2 1o TeMe
10 "PI;B cIICHHE 0151)606171 (Ha IpUMeEpPE OYMCTKU buGnuorexa [JOK
8 N " p p https://m.edsoo.ru/ff0d2eae
IIOBapEHHOM CcOMN)
11 ATOMBI ¥ MOJIEKYJIBI Bubmiorexa LIOK
Y https://m.edsoo.ru/ff0d323c
12 XUMHYECKHE DIIEMEHTHI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d350c
13 IIpocThIe U CIIOKHBIE BEIIECTBA Bubmzorexa HOK
P B https://m.edsoo.ru/ff0d5230
BemectBa MoseKkyasipHOro 1 bubnunoreka LIOK
14
HEMOJIEKYJIIPHOTO CTPOCHUSA https://m.edsoo.ru/ff0d37fa
15 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB bubnnorexa [JOK
XUMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/ff0d3al6
16 3aKO0H IMOCTOSIHCTBA COCTaBa BEILIECTB Bubmiorexa LIOK
m https://m.edsoo.ru/ff0d3b88
17 OrmpezieneHrne BaJIGHTHOCTH aTOMOB TIO bubnnorexa [JOK
(dbopMynaM OMHAPHBIX COSTMHEHHIA https://m.edsoo.ru/ff0d5708
18 OTHOCHUTENbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d3f34
BreraucneHns OTHOCUTEIbHON MOJIEKYIISIPHOM
19 MAacchl BEIIECTB, MOJIIPHOI MacChl I\Zacclll Bubmaorexa LIOK
HICCTB, MOJIAD ’ https://m.edsoo.ru/ff0d40c4
BEILECTB U KOJMYECTBA BEIIECTBA
20 MaccoBasi 1071 XMMAYECKOTO 3JIEMEHTA B bu6mmoteka IIOK
COCOIUHCHUH https://m.edsoo.ru/ff0d4290
71 BrraucieHnss MacCoBOM JOJIU XUMUYECKOTO bubnunorexa LIOK
aJeMeHTa 1o (hopMyIie COeTMHEHUS https://m.edsoo.ru/ff0d448e
29 Haxoxnaenue mpocreimien GopMyIbt bubnuotexa [JOK

BCIICCTBA ITO MAaCCOBBIM JOJIAM 2JICMCHTOB

https://m.edsoo.ru/ff0d4614
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Beruncnenus npocreiiiieit popmMyIisl

bu6nmorexa [IOK

23
BeIeCTBa IO MAaCCOBEIM MIIH MOJIBHBIM JIOJISIM hitps:/m.edsoo.ru/ff0d497a
9JIEMEHTOB
bubnunoreka LIOK
24
Komraectso semectsa. Mok https://m.edsoo.ru/ff0d4790
25 B3anmocBA3b KOJIMYECTBA, MACChl U YUCTIA bubnuorexa [{OK
CTPYKTYPHBIX €IMHHUI BEILIECTBA https://m.edsoo.ru/ff0d4c4a
26 MoispHas Macca CMECH BEIIECTB Bubmiorexa LIOK
p m https://m.edsoo.ru/ff0d4ae2
27 MoibpHasg 09 XUMHYECKOI0 DJIEMEHTA B bubnunoreka LIOK
COCIMHCHUH https://m.edsoo.ru/ff0d4dd0
8 Haxoxpaenne npocreiiei hopMyIrbt bubanoreka [JOK
BEIIeCcTBa 110 MOJIBHBIM JIOJISIM DJIEMEHTOB https://m.edsoo.ru/ff0d4dd0
29 XHUMUYECKHUE SABJICHUA. XUMUYECKAs Peaklus bubmmoreka [JOK
U €€ IPU3HAKA https://m.edsoo.ru/ff0d50d2
30 3aKOH COXpaHEHMs MacChl BEILIECTB Bubmiorexa LIOK
p t https://m.edsoo.ru/ff0d4dd0
31 ATOoMHO-MOnNEKyIsIpHas Teopus. Ku3Hb n bubmmnoreka HOK
nearenbHOCTE M. B. JIomoHOCOBa https://m.edsoo.ru/ff0d4f42
32 XUMUYeCcKre ypaBHEHUS Bubmoreka HOK
yp https://m.edsoo.ru/ff0d542e
33 THUIBI XUMHYECKUX PEAKIIAI Bubmnorexa HOK
peaxi https://m.edsoo.ru/ff0d55a0
Pacuérsl M0 XUMHUYECKUM YPaBHEHUSAM
34 KOJIMYECTBA U MAaCCHI I/ICXOyI:-ILIX BEIIECTB U Bubmnorexa HOK
A m https://m.edsoo.ru/ff0d5708
MIPOIYKTOB PEAKIIUH
Beruncnenus no ypaBHEHHUSIM XUMHYECKOU
35 peaKUUK: KOJMYECTBA BELIECTBA, MACCHI 11O but6mmorekxa [IOK

HU3BCCTHOMY KOJIMYECTBY BEIIECCTBA, MACCC
PCarcHTOB UJIH ITPOAYKTOB PCAKIINUN

https://m.edsoo.ru/ff0d587a
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Beruncrnenus no ypaBHEHUSIM XUMHYECKOU

36 peaKIMK: KOJIMYeCTBa BEIIECTBA, MACChI 110 bubnunorexa LIOK
HU3BECTHOMY KOJIMYECTBY BELECTBA, MACCE https://m.edsoo.ru/ff0d59e2
pEareHTOB WX MPOTYKTOB PEAKIIUN

. bu6numoreka [IOK

37
O000111eHIE U CUCTEMATH3aIU 3HAHUI hitps://m.edsoo.ru/ff0d5b40
Konrponsnas padora Ne 1 o teme bubnuoreka [JOK

38 n n

BemectBa 1 XuMuuecKkue peakiuu https://m.edsoo.ru/ff0d5eba
bubmuoreka [IOK

39 B — IO .

O34yX CMECh Ta3oB. 1IOHATHE O Tasax https://m.edsoo.ru/ff0d6342
. .. bubnunoreka LIOK

40 akoH ABoraapo. MoisipHbIii 00bEM Ta30B
3 P P https://m.edsoo.ru/ff0d664e
Brrunciienust 00bEMa, KOJUYECTBa BEIECTBA

41 rasa I0 U3BECTHOMY €ro KOJIMYECTB B Bubmmorexa OK

HOMY y https://m.edsoo.ru/ff0d664e
BeIIeCTBa, 00BEMY

42 OTrHOCHUTENBHAS TUIOTHOCTH Ta30B Bubmnorexa HOK

https://m.edsoo.ru/ff0d67ca

43 Brruncienus OTHOCUTENBLHON INIOTHOCTH bu6nmorexa LIOK
ra3oB https://m.edsoo.ru/ff0d67ca
Ompenenene OTHOCUTEILHON MOJIEKYIIIPHOM

44 Mafai razo00pa3HoOro BEIEeCTBa 10 P Bubnnorexa LIOK

o p o https://m.edsoo.ru/ff0dfee2
W3BECTHON OTHOCUTENLHON IUIOTHOCTH
BrrunciieHuss OoTHOCUTENIBHON MOJICKYIISIPHOM
45 MAaccChl ra3a 10 U3BECTHOM OTHochenyLH(I;Jﬁ Bubnnorexa LIOK
https://m.edsoo.ru/ff0dfee2
IUIOTHOCTH

46 OOBEMHBIE OTHOIIEHUS Ta30B MPH bubmmnoreka HOK
XUMHAYECKUX PEaAKLIUAX https://m.edsoo.ru/00ad9474

47 Brruucnennst 005EMOB Ta30B 10 YpaBHEHUIO bubnmnorexa [JOK

XUMHYECKOU pcaknuu

https://m.edsoo.ru/00ad9b7c
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bubnunorexa LIOK

48 —
Kucnopox — siemMeHT U IpocToe BEIIECTBO hitps-/m.eds0o.ru/00ad9a50
bubnunoreka LIOK
49
Oxcuner https://m.edsoo.ru/00ad9cb2
50 CriocoOslI MosTy4eHus KUCIopoia B bubmmoreka [JOK
nabopaTopuu ¥ MPOMBIIIIICHHOCTH https://m.edsoo.ru/00ad9ela
[Ipaxtrueckas pabora Ne 3 o Teme
51 "l'rl)on eHMe U 5061/1 aHMe KUCIOopoa Bubmorexa OK
yd . P " poaa, https://m.edsoo.ru/00ad9ffa
W3y4YEHUE €ro CBOMCTB
52 KpyroropoT kuciopojia B IpUpo/ie Bubmiorexa IOK
Pyrosop poa PHPOZ https://m.edsoo.ru/00ada52c
53 O30H — amnoTpornHas MoaupUKaLIUS bubnnorexa [JOK
KHCI0pOAa https://m.edsoo.ru/00ada52c
TennoBoit > PeKT XUMHUIECKON peaKIInu,
54 TepMOXI/IMI/I‘(})fC)KI/IC ypaBHEHUS 3?(30-111 bubmorexa LIOK
’ https://m.edsoo.ru/00ada342
SHIOTEPMUUYECKHUE PEAKITUU
55 Tomupo. Hcrionbs3oBaHue yris U METaHa B Bbu6mmoteka [JOK
KauyecTBE TOIUIMBA. 3arpsi3HEHUE BO3TyXa. https://m.edsoo.ru/00adabbc
Brrunciienus mo ypaBHEHHSIM XUMHYECKON
€aKIIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa
56 1;Iaccﬁl 10 U3BECTHOM K(I)IJIH/IquT,B BE e::TBa Bubmiorexa LIOK
- y y ettt i https://m.edsoo.ru/00ada824
00BEMY, Macce peareHToB WK MPOIYKTOB
peakiuu
57 KonTponbnas padora Ne 2 o reme "Bo3nyx. bubmuoreka [IOK
Kucnopon. Oxcunpr" https://m.edsoo.ru/00ada96e
58 Bomopos — 37€MEHT H IIPOCTOE BEMIECTBO Bubmiorexa IOK
AOPOA p m https://m.edsoo.ru/00adb33c
59 Crioco0bI TOTy4eHHsT BOAOPO/Ia B bubnmnorexa [JOK

J'Ia60paTOpI/II/I 1 IPOMBIINIJIICHHOCTHU

https://m.edsoo.ru/00adb486
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[IpakTuyeckas padora Ne 4 o Teme

bu6nmorexa [IOK

60 "
Honyuenne u co(iﬂpa'l'me BOROpoAa, https://m.edsoo.ru/00adaab8
W3Yy4YEHUE €ro CBOMCTB
61 Hcnonb3oBanue BOJOPO/Ia B KAYECTBE bubnmnoreka HOK
TOIJIMBA https://m.edsoo.ru/00adac34
[Tonsitue o kucnorax u coysix. CocTaB KUCIOT bubnuorexa [IOK
62 .
M COJIEH https://m.edsoo.ru/00adaab8
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
63 rasa o U3BECTHOMY €r0 KOJIMUYECTB - Bubmiorexa LIOK
.}.] y https://m.edsoo.ru/00adaab8
BEIIECTBA HIIN 00BEMY
64 Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO bubmmoreka [JOK
XUMHUYECKON peakiuu https://m.edsoo.ru/00adae28
Brrunciienus o ypaBHEHHSIM XUMHYECKON
€aKIMHU: KOJIMYECTBa BEIECTBa, 00BEMA,
65 E/I&CCEI 10 U3BECTHOM K(I)IJIII/IquTB BEIIECTBA Bubmmorexa OK
- y y ettt i https://m.edsoo.ru/00adb076
00BEMY, Macce peareHTOB WK MPOIYKTOB
peakiumn
66 dusnueckue cBoiicTBa BOoALl. Boma B mpupoje Bubmoreka HOK
JIBL. BOJA B IpHPOZL https://m.eds00.ru/00adb076
67 AHanu3 U CUHTE3 — METO/Ibl U3YUEHUS bubmuoreka [IOK
COCTaBa BOJbI https://m.edsoo.ru/00ad9cb2
68 XUMHYECKUE CBOMCTBA BOIBI Bubmoreka HOK
a https://m.edsoo.ru/ff0d61c6
. bubmmoreka [IOK
69 Cocras ocHOBAHMI https:/m.edsoo.ru/ff0d210c
70 PacTtBopEl. PacTBOpUMOCTE BEIIECTB B BOJE bubmmorexa TIOK
CTBOPBL TACTBOPUMOCTE BCIL A https:/m.edsoo.ru/ff0d227e
HacriieHnnble M HeHACBIEHHEIE,
1 1 bubnunorexa LIOK
71 KOHIICHTPUPOBAHHBIC U pa30aBICHHbIC

pacTBOpHI

https://m.edsoo.ru/00ad9b7c
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CriocoObI BBIpaKEeHUSI KOHIICHTPAITH

. bubmmoreka [IOK

72 pacTBOPOB: MaccoBasi A0JIs1 PaCTBOPEHHOIO https://m.edsoo.ru/f0d23dc
BEIIECTBA, MOJISIpHAST KOHIICHTPAIUs T ]
[IpakTuyeckas padora Ne 5 o Teme
"[IpuroroBiieHrE paCTBOPOB C OMPEACIEHHON

73 MAaCCOBOM J0JIE paCTBOPEHHOTO bubanoreka [JOK
BemiecTBa. [ [puroroBieHre pacTBOPOB C https://m.edsoo.ru/00ad9b7c
ONpeeIEHHON MOJISIPHOU KOHIICHTPALIUEH
pacTBOpEHHOTO BeliecTra'

74 BrrunciaeHus ¢ HCIOIb30BaHUEM ITOHATHUS bubanoreka [IOK
«MaccoBast 101 BELIECTBA B pacTBOPE» https://m.edsoo.ru/ff0d28c8
Brrunciienus ¢ ucnoab30BaHUEM MOHATHS

.. bubnuorek K

75 «MOJISIpHAsi KOHLEHTpALUs PaCTBOPEHHOTO http65J'I/ /1(1)1 ee d;gﬁ 100ad9b7c
BEILIECTBA //m. i

76 Ponb pacTBOpoB B IIpUpOIE U )KU3HU bubnunoreka [JOK
yesnoBeka. KpyroBopot BOJibl B PUPOJIE https://m.edsoo.ru/ff0d2be8

77 3arpsisHeHuE TPUPOAHBIX BoA. OxpaHa 1 bubmmoreka [JOK
OYHCTKA IPUPOLHBIX BO. https://m.edsoo.ru/ff0d2a6c
Brruncnenus ¢ ucnosib3oBaHueM rpadukoB BuGmiorexa LOK

8 PACTBOPUMOCTH I pacueTon https://m.edsoo.ru/ff0d2d50
pacTBOPUMOCTH BEILECTB

79 Brrunciienus ¢ ucroab30BaHUEM MOHATHS bubmuoreka [JOK
«MaccoBast 10 BELIECTBA B pacTBOPE» https://m.edsoo.ru/00ad9b7c
Brrunciienus ¢ ucrnoab30BaHUEM MOHATHS BuGmmorexa [IOK

. HOJIMOT

80 «MOJISIpHAsi KOHLEHTpALUsl PaCTBOPEHHOTO https:/m.edsoo.ru/ff0d323¢
BEIECTBAY — ]
Brruncnenus ¢ ucnosib30BaHueM rpaduKkoB

" Bubmnoreka LIOK

81 PacTBOPHUMOCTH ISl Pacu€TOB .

PaCTBOPUMOCTHU BCIICCTB

https://m.edsoo.ru/ff0d350c
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bubmmoreka [JOK

82 O00011eHNE U cUCTEMATH3ALMs] 3HAHUI hitps.//m.edsoo.ru/ff0d5230
33 Konrtponsnas padora Ne 3 o teme bub6mmorexa [JOK
"Bonopoxa. Bona. PactBopsl. OcHoBaHus" https://m.edsoo.ru/ff0d5230
84 OKcupl: coCcTaB, KilacCu(UKaIs, bubmmoreka [JOK
TpUBHAJILHBIE HA3BAHUSA https://m.edsoo.ru/ff0d37fa
85 ITosydeHne U XUMHUYECKUE CBOWCTBA OKCUIOB bubmorexa [IOK
ya a https://m.edsoo.ru/ff0d3al6
[TonsiTue o ruapoKcUaaX — OCHOBAHUAX U Bu6mmoreka LIOK
86
KHCIIOPOACOAEPIKAIIUX KUCIOTax https://m.edsoo.ru/ff0d3b88
87 du3nyecKkne 1 XMMHUUECKHUE CBOMCTBA KUCIOT bubmorexa [IOK
https://m.edsoo.ru/ff0d5708
Bbubnmoreka IJOK
88 Homysenue kucnor https://m.edsoo.ru/ff0d3f34
. butnuorexa [LIOK
89 Knaccudukanus ocHoBaHUM https://m.edsoo.ru/ff0d40c4
N . bubnuoreka [{OK
90
[[[énoun, UX CBOMCTBA U CIIOCOOBI TIOTYUICHUS https-//m.edsoo.ru/00ad9b7c
91 HepacTBoprmble 0OCHOBaHHs, UX CBOMCTBA U bubnunoreka [JOK
COCOOBI NOTYUYEHHUS https://m.edsoo.ru/ff0d448¢
II :
92 xummmmconme evofersnmmommone Busmiorera LIOK
o ¥ " https://m.edsoo.ru/ff0d4614
[IprmeHeHne BaXXHEUIINX OCHOBAaHUM
93 Conu: cocraB, knaccupuKkaius, TPUBHAIbHBIC butmmoreka [IOK
Ha3BaHUSA https://m.edsoo.ru/ff0d497a
94 dusnyecKue ¥ XMMHUYECKHE CBOMCTBA CONEH bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4790
. bu6nmoreka IJOK
% lomy=erne cone https://m.edsoo.ru/ff0d4c4a
26 I'eneTnyeckas cBs3b MEXKIYy Ki1accaMu bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/ff0d4ae2
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[TpakTuyeckas padora Ne 6 Pemenue
HKCTIEPUMEHTANIBHBIX 3334 [0 TeMe

bubnunorexa LIOK

97
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
Brruucienus mo ypaBHEHUSIM XUMHYECKOM
€aKIMHU: KOJIMYECTBA BEIIECTBA, 00BEMA,
98 Eqaccil 10 U3BECTHOM K(L)EI'II/I‘ICCTB BEILECTBA buGnuorexa IIOK
. y Yy Belll i https://m.edsoo.ru/ff0d4dd0
00BEMY, Macce peareHTOB WU MPOTYyKTOB
peakIu
Brruncnenus Maccbl NpoAyKTa Peakifu 1o
HM3BECTHOM Macce OJHOT0 U3 UCXOIHBIX
99 BELIECTB, B3ATOrO BIIBI/II[e acTBO Ila Bubmmorexa OK
> N P pa, https://m.edsoo.ru/00ad9b7c
COJIepIKAaIIero ONPeaeIEHHYIO MAaCCOBYIO
JIOJII0 paCTBOPEHHOTO BEIIECTBA
KourponsHas padora Ne 4 1o teme
100 "OCHEBHI:IG KJII;CCBI HEOPTraHUYECKUX bubnnorexa [JOK
o p https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
101 IlepBble MOMBITKYU KJIacCU(PUKALIUN bubnunoreka [JOK
XUMHUYECKHX JJICMEHTOB https://m.edsoo.ru/ff0d4f42
102 [ToHsITHE O TPYIIIAX CXOMHBIX AJIEMEHTOB bubnnorexa [JOK
pyn https://m.edsoo.ru/00ad9b7c
103 DneMeHTHI, KOTOphIe 00pa3ytoT aM(pOTepHBIE bu6nunorexa LIOK
OKCHUJIBI M TUAPOKCHUIBI https://m.edsoo.ru/00ad9b7¢c
. bubmuotexa [IOK
104
Tepnoauiecknii 3akoH. OTKpeITHE https://m.eds00.ru/ff0d5708
bu6nmorexa LIOK
105 I1
CPHOJIMHCCKOTO 3aKOHa https://m.edsoo.ru/00ad9b7c
Koporkoneproasas v JUIMHHONIEPUOHAS
p PHO @ PHOA bubmuoreka [{OK
106 ¢dopmbl Ileproanueckoil cucTeMsl

xumudeckux dyemenToB .. Menaeneena

https://m.edsoo.ru/00ad9b7c
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bubmmoreka [JOK

107 | Ilepuoze u rpymmsI https://m.edsoo.ru/ff0d5b40
108 OCHOBHBIE CBEJEHUS O CTPOSHUH aTOMOB Bubmorexa HOK
https://m.edsoo.ru/00ad9b7c
bu6nmorexa [IOK
109
Cocrap aTOMHBIX 5P https://m.edsoo.ru/00ad9b7c
110 N30T1O0mBI KaKk pa3sHOBUAHOCTH aTOMOB bubnanoreka [JOK
XUMHYECKOT0O 3JIEMEHTA https://m.edsoo.ru/ff0d664e
bubmmoreka [IOK
H1 | Onexrpors: https://m.edsoo.ru/ff0d664e
bubmuoreka [{OK
112
OneKTpoHHas op6uTaIE https://m.edsoo.ru/00ad9b7c
113 DHepreTu4ecKre ypoBHU U MOJYyPOBHU bubnunoreka [JOK
aToMma; s-, p-, d-opburanu https://m.edsoo.ru/ff0d67ca
114 DNeKTPOHHBIE KOH(MUTYPAINH U JIEKTPOHHO- bubmmoreka [JOK
rpaduyeckue GopMyIIbl ATOMOB https://m.edsoo.ru/00ad9b7c
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
115 nepBbIX 20 XUMHUECKUX AJIEMEHTOB EH6H,HOTCK3 LOK
= https://m.edsoo.ru/ffOdfee2
[Tepuonnueckoit cucremsl [I.11. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB
116 XUMHUYECKUX BJIEMEHTOB, METAJUIMYECKUX U butmmoreka [IOK
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U https://m.edsoo.ru/00ad9474
nepuoiam
17 o saewenton » nepwoax BuGuorera LIOK
Epymax PHOA https://m.edsoo.ru/00ad9474
XapakTepucTiKa XUMHUYECKOTO dJIEMEHTA 110
118 ero mosioskeHuro B [leproandeckoit cucreme bubmorexa TIOK

.. MenneneeBa

https://m.edsoo.ru/00ad9b7c
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3nauenue [lepuoauyeckoro 3akoHa u

bubmmoreka [IOK

119 [Teprnoanueckoil CUCTEMbl XUMHUYECKUX https://m.eds0o.ru/00ad9a50
3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U MPAKTUKU
120 DNEeKTPOOTPULIATETEHOCTh XUMHUYECKUX bub6mmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00ad9ela
121 KoBaneHnTHas noysipHasi CBSI3b buGnuorexa IIOK
p https://m.edsoo.ru/00ad9ffa
122 KoBaneHTHas HEMonsipHas CBS3b buGnuorexa IIOK
p https://m.edsoo.ru/00adaS52c
bubnmoreka IJOK
123 HonHas cBA3b https://m.edsoo.ru/00ad9cb2
124 DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYITBI Bu6mmoreka [IOK
BCIIECCTB https://m.edsoo.ru/00ada52c
bubmunorexa LIOK
125 Kpucrammueckue u aMoppHbIE BEIIECTBA hitps.//m.cdsoo.r/00ada342
THUIBI KPUCTAIINYECKUX PEIIETOK U UX bubnunoreka [JOK
126
XapaKTEPUCTUKU https://m.edsoo.ru/00adabbc
II
127 3a11)311//11211;11\{412)101¥§ (::11;%(1;1?:?[2311:: Bee:;?g: ’COCTaBa u buGnuorexa ILIOK
m https://m.edsoo.ru/00ada824
CTPOEHUS
128 KonTponbnas padora Ne 5 o teme bubnmorexa [JOK
"Ctpoenue aroma. XuMU4ecKas CBsI3b" https://m.edsoo.ru/00ada96e
bub6mmoreka [IOK
129 Crenenb OkucieHns https://m.edsoo.ru/00adaab8
130 OKHUCIINTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU buGnuorexa ILIOK
peakil https://m.edsoo.ru/00adac34
131 XUMHUYECKUE IJIEMEHTBI — OKUCIIATEIN bubmorexa LIOK
https://m.edsoo.ru/00adaab8
132 XUMHYECKUE AIIEMEHTHI — BOCCTAHOBUTEIHN buGnuorexa ILIOK

https://m.edsoo.ru/00adaab9
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133

134

135

136

CocraBjicHHUE YPaBHEHUI OKUCIIATEIBHO-
BOCCTaHOBHTEIIbHBIX PEAKIIHIA, METO/
ANIEKTPOHHOTO OaslaHca

Beruncnenus no ypaBHeHUSIM XUMUYECKOU
peaKIMK: KOJIMYEeCTBA BEIECTBA, 00bEMA,
MAacChl 110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00bEMY, Macce peareHTOB WU MPOyKTOB
peakuuu

Brrunciienus npocrenied MOJeKyJIApHOU
(bopMyIIbI BEIIECTBA 10 U3BECTHBIM
MAaCCOBBIM J0JISIM JIEMEHTOB

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

bubmmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bubmmoreka [JOK
https://m.edsoo.ru/00adae28

butnuorexa [LIOK
https://m.edso00.ru/00adb076

bubnmnoreka IJOK
https://m.edsoo.ru/00adb076
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9 KUIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Jara uudposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero U3ydeHus o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
1 CTpoeHHne aTOMOB 1 buGmiorexa LIOK
p https://m.edsoo.ru/00adb59e
ITocnenoBaTenbHOCTE 3aII0IHEHU
2 3JIEKT I([)HHBIX opOuTaIIe aTOMOB 1 buGmiorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MaJIbIX TIEPUOJI0B
Oco0EHHOCTH 3aII0IHEHUS
3 3JIEKTPOHHBIX OPOUTAIIEN ATOMOB 1 buGmnorexa LIOK
p p https://m.edsoo.ru/00adb7e2
OOJIBIIINX TIEPUOIOB
4 CTeneHb OKUCIEHUS U BaJIEHTHOCTD 1 buGmorexa LIOK
https://m.edsoo.ru/00adbac6
5 Buabl xuMuueckoil cBS3u 1 buGmorexa LIOK
A https://m.edsoo.ru/00adbac6
OOMeHHBI! 1 TOHOPHO-aKLENTOPHBIH
MeXaHHU3M 00pa30BaHUs KOBAaJIEHTHON bu6mmoteka LIOK
6 1
CBA3H. MeXMOEKyIIIpHbIE https://m.edsoo.ru/00adbcb0
B3alMOJICUCTBHUSA
Tube! XpUCTAINIMYECKUX PEMIETOK
7 OCO66HI£)OCTI/I CTPOECHUS P ’ 1 bubmorexa HOK
p . https://m.edsoo.ru/00adbe9a
KPUCTAJUTMYECKUX PEHIETOK
3aBUCUMOCTE CBOICTB BEIIECTBA OT
8 TUIIA KPUCTAIUIMYECKOMN I::IméTKI/I u 1 bubmorexa LIOK
P . P https://m.edsoo.ru/00adc28c
BUIa XUMHUYECKOU CBSI3HU
9 Knaccudukanus XuMru4ecKux 1 bubmmoreka IJOK

pEeaKuuii Mo pa3IMYHbIM IMPU3HAKAM

https://m.edsoo.ru/00adcade
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DHepreTuka XUMUUYECKUX PEaKIUid.

bubmuoreka LIOK

10 I I
Tennosoit apdexT xummrIeckol https://m.edsoo.ru/00adcd68
peakuuu
11 3axon I'ecca u ero ciueacTBus bubmorexa HOK
a https://m.edsoo.ru/00add448
BrrunciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUN: TETNIOBOTO
s dekTa XUMHIECKON peakiuu 1o bu6nunoreka [JOK
12
KOJMYECTBY BELIECTBA, MACCE WUIIU https://m.edsoo.ru/00add5d8
00BEMY TPOPEArupOBABIIETO HIIHA
00pa3oBaBIIIETroCs BEIIESCTBA
13 [ToHsiTHE O CKOPOCTH XMMUYECKOMN Bubmuorexa [HOK
peakiu. 3aKoH JEeHCTBYIOIIUX MacC https://m.edsoo.ru/00add8b2
14 Oueprus aktuBauuu. [lonstue o Bubmuorexa [JOK
katanmze. epmenTsl. UHTHOUTOPBHI. https://m.edsoo.ru/00add9d4
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh bubmuorexa [JOK
15 »
XUMHUYECKOU pEaKIin https://m.edsoo.ru/00addd12
16 [IoHATHE 0 XMMHYECKOM PaBHOBECHH, bubmuorexa [JOK
npuHuun Jle Hlarense https://m.edsoo.ru/00addbfa
@DakTOpBI, BIUSIOLIAE HA COCTOSHUE
XHMHYECKOI'0 PAaBHOBECHS.
17 IIporuo3u OBfHI/Ie BO3MOKHOCTH bubmmorexa [IOK
P P https://m.edsoo.ru/00addecO
MPOTEKAHUS XUMHUYECKHUX
IIPEBPALLEHUI B PA3JIMYHBIX YCIOBUAX
18 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC Bbubnuroreka [IOK
peaxkuuu https://m.edsoo.ru/00addfe2
19 Baxurle oxkucanTenn u bubmuoreka IIOK

BOCCTAHOBHUTCIIN. HCpMaHI‘aHaT KaJlusa

https://m.edsoo.ru/00ade 104
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CBolicTBa IPOCTHIX BEILIECTB —
METaJUIOB U HEMETAJJIOB, KUCIIOT U

bu6nmoreka IJOK

20 H— I
CONEd — B CBETE NPEICTABNCHHH 06 https://m.edsoo.ru/00ade348
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX
peaKuusax
[Ipaxtuyeckas padora Ne 1 Permenue
21 JKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME Bubnmuorexa LJOK
«OKHCIINTEIEHO-BOCCTAHOBUTEIILHBIC https://m.edsoo.ru/00ade488
peaAKIN)
KonTponbsHas padora Ne 1 mo Teme
22 «OCHI(O)BHHe 3a€<0H0Me HOCTH bubmorexa LHOK
p . https://m.edsoo.ru/00ade64a
MPOTEKAHUS XUMUAUYECKUX PEaKIU»
PacTBOpenue kak (¢puzuko- Bbubmmnoreka [IOK
23 N
XUMHUYECKHUH MPOLECC https://m.edsoo.ru/00ade64a
24 DIEKTPOIUTHI U HEXIIEKTPOIIUTHI bubmorexa HOK
p P https://m.edsoo.ru/00ade802
Teopust 37EKTPOTUTUYECKOMN Bubmuorexa LHOK
25
JUCCOUAIIANA https://m.edsoo.ru/00adea28
26 HMonHoe npousBeIeHNE BOBI. Bu6nuoreka IJOK
Bonopoansliit nokaszarens https://m.edsoo.ru/00adec8a
27 DIEKTPONUTHYECKAs AUCCOLUALIMS Bubmorexa [JOK
KHCJIOT, OCHOBAHHI U COJICH https://m.edsoo.ru/00adec8a
bubmuoreka IIOK
28
Peaxtm nomHoro obmena https://m.edsoo.ru/00adeeab
CBolicTBa KMCIIOT, OCHOBAaHHH U
N N Bbubnuroreka [IOK
29 colieii B CBETE MPEICTABICHUI 00

BJIGKTPOHHTH‘IeCKOfI Juccouanmmumn

https://m.edsoo.ru/00adf004
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bubmuoreka LIOK

30 KasecTseHHbIE PeAKIIMH HA HOHEL https:/m.edsoo.ru/00adf 180
[Ipaktiueckas padora Ne 2 Pemenue
31 3Kpcne I/IMeHTaJII;)HbIX 3a71a4 10 TEME bubmmorexa LIOK
p a https://m.eds0o.ru/00adf306
«INEKTPOIUTHYECKAS TUCCOLIUALIHSI
. bubmuoreka LIOK
32
T'naporms coneit https://m.edsoo.ru/00adf5 18
33 HoHHbBIE YPaBHEHUS TUAPOJIN3a COJIEH buGmorexa LIOK
p AP https://m.edsoo.ru/00adf68a
[Ipaxtnyeckas padora Ne 3 Pemenue
34 3I<pcne I/IMeHTaJ'II;HI)IX 3a7a4 1o TemMe buGmorexa LIOK
p . A https://m.edsoo.ru/00adfc20
«'uaponus conen»
Brprunciienust Maccel IpoIyKTa
pEeaKI1u MO U3BECTHOM Macce OJHOTO
W3 UCXOJHBIX BEILIECTB, B3ITOTO B bubmoreka [IOK
35
BUJIE paCTBOPA, COAEPIKALIETO https://m.edsoo.ru/00adfd9c
OnpeIeIEHHYIO KOHIIEHTPAIHIO
PacTBOPEHHOTO BEIIECTBA
KoutponsHas padora Ne 2 1o Teme
36 "9)'[611(3T OJII/ITI/II:‘)IGCKaSI HCCOIMaIns buGmnorexa LIOK
p a ran " https://m.edsoo.ru/00adfebe
XUMHUYECKUE PEAKIIUU B PACTBOPAX
37 OO011ast XapakKTEPUCTUKA HEMETAILIOB bubmorexa HOK
m p p https://m.edsoo.ru/00ae006¢c
38 OO61m1as XapaKTepHUCTUKA TaIOT€HOB buGmorexa LIOK
I p p https://m.edsoo.ru/00ac027¢e
XHUMHUYECKHE CBOMCTBA raJIOr€HOB. bubmuoreka IIOK
39 o
XVMMHYECKHE CBOWCTBA XJIOPa https://m.edsoo.ru/00ae054e
40 Xnoposogopoa. ColsiHast KHCIIOTa buGmorexa LIOK

https://m.edsoo.ru/00ac080a
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[IpakTuueckas padora Ne 4 o reme

41 "TTonyyeHue CONIHON KUCIOTEI bubmorexa HOK
yi . . ’ https://m.edso0.ru/00ae0bf2
W3y4EHHE €€ CBOMCTB
[TonsATHE 0 KHCIOPOACOAEPKAILUX bubnnoreka [JOK
42
KHCJIOTax XJIOpa U UX COJISAX https://m.edsoo.ru/00ae0el8
B e e
£ ek peaini, con o ux BuGuorera LIOK
PCAKLHH, a https://m.edsoo.ru/00ae103e
pEareHToB JIaH B U30BITKE
Baxueiline coeguHeHus XJ10pa U UX bubmmorexa [IOK
44
HAXOXKJIECHUE B IIPUPOJIE https://m.edsoo.ru/00ael 156
45 OO6m1as xapakTepucTUKa 3JIEMEHTOB bu6mmoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ae1156
CTpoeHue U CBOMCTBA ITPOCTOTO
46 BeT . ec;IJI:a (I:/Ie il I:IA;iOTH porn:LIre bubmmorexa [IOK
m PbL. p https://m.edsoo.ru/00ae1278
MOJU(HUKAIIH CEPBI
47 CepoBoaopoi, ctpoenue, Gpu3nuecKkue Bubmuoreka LJOK
1 XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ae14b2
bubmoreka IIOK
48 OxcHAEI Cephl https://m.edsoo.ru/00ae14b2
49 CepHucTas KHCJIOTa U €€ COJIH bubmorexa LHOK
p ’ https://m.edsoo.ru/00ael5e8
50 CepHas KHCJIOTa M €€ COTU bubmmorexa [IOK
p https://m.edsoo.ru/00ael5e8
51 ITpoMBILIIIEHHOE MTOTYyYEHUE CEPHOU bubnnoreka [JOK
KMCJIIOTBI https://m.edsoo.ru/00ae35e6
Haxoxnenue cepsl U €€ coeTMHEHUI
52 B IIpUpoOJie. XUMUYECKOE 3arpsI3HEHUE bubmmoreka [JOK

OKpYKaIoIleH cpe/ibl COETUHEHUSIMHU
cepbI

https://m.edsoo.ru/00ae1886
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Brruucnenust Macchl IpoyKTa
pPEeaKI1HU MO U3BECTHOM MacCOBOM

bubmuoreka LIOK

53
(00BéMHOIN) morte (%) ero BeIxoaa OT https://m.edsoo.ru/00aelae8
TEOPETUYECKU BO3MOKHOTO
Brruucienns maccoBoit (00bEMHOI)
onu (9 0J1a IIPOAYKTa peak
S6 o wsseernon vaces (obntvy) bimnorera LIOK
y https://m.edsoo.ru/00aelc64
MCXOJHOTO BEIIECTBA U MPOJAYKTA
peakuuu
55 OO61as XxapakTepuCTHKa 3JIEMEHTOB Bubmuorexa [JOK
VA - rpynmsl https://m.edsoo.ru/00aelc64
56 A30T, pacpocTpaHeHue B IPUPO/IE, bubmuoreka [JOK
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ae1d86
57 AmMMuak, ero pu3nyecKue u Bu6nmoreka IJOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ae35¢e6
bubmuoreka LIOK
>3 Comn ammonms https://m.edsoo.ru/00ae35e6
IT e5
9 “lHonyecnne amnnasa, wsyaenme ero Bumrorer LIOK
1y N - M3V https://m.edsoo.ru/00ae3de8
CBOWCTB
bubmuoreka IIOK
60 Oxcupet asota (L IL IIL 1V, V) https://m.edsoo.ru/00ael1750
61 A3otucras kuciaoTa. A30THas bubnmnoreka IIOK
KUCJIOTAa https://m.edsoo.ru/00ae35e6
62 [IpompllIEHHOE MOTyYE€HHE a30THOU bubmuorexa [JOK
KHCJIOTBI https://m.edsoo.ru/00ae35e6
Hurtpatsl 1 HUTPHUTEL. menqecxoe BuGmorexa 1OK
63 3arpsi3HEHNE OKpY Karolel cpebl

COCOAMHCHUAMHU a30Ta

https://m.edsoo.ru/00ae3£50
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64 docdop, aoTpOITHBIE Bu6mmorexa [IOK
monupuxanmu pocdopa https://m.edsoo.ru/00ae4270
65 Oxkcuapl pocdopa (11, V) u bu6nuoreka [IOK
docdopHas kuciora https://m.edsoo.ru/00ae4270
[ToHsATHE O MUHEPAIBHBIX
66 yInoOpeHusX. 3arps3HeHue Bubnmuorexa LJOK
MIPUPOAHBIX BOJIOEMOB COCIUHEHUSMU https://m.edsoo.ru/00ae0dOa
azora u docdopa
67 Yraepon, ero aJuloTpOIHbIE bubmmorexa [IOK
Mo (DHUKAIIK U CBOMCTBA https://m.edsoo.ru/00adb33c
Oxkcuppl yraepoaa, ux Gpusndeckue u
68 XMMHYECKHE CBOMCTBA. Bu6nmoreka IJOK
DKojorudyeckue npooIemsl, https://m.edsoo.ru/00ad9cb2
CBsI3aHHBIE ¢ OKcuIoM yriaepoaa (IV)
0 }:[rII)aKTI/ILIeCKI/Ie paboter Ne 6 o ?]Me Bubmorexa L[OK
OTIYHCHe OKCHLHa yl,:ﬂep ona (IV) n https://m.edsoo.ru/00adb59e
M3yYEHHE €r0 CBOMCTB
70 v . Bu6nuoreka IJOK
FOTILHAL KHCIIOTA 1 €€ COIH https://m.eds0o.ru/00adb6b6
. [TepBoHavanbHbIe MOHATHS 00 Bubmiorexa [IOK
OPTAHMHCCKHX BCLICCTBAX KAk O https://m.edsoo.ru/00adb7e2
COEMHEHUSAX YIIIepoaa
. [IpupoHbIE HCTOYHHUKHU ; BuGnnotexa LOK
YIJICBOROPOJIOB M HX POJIL B OBITY 1 https://m.edsoo.ru/00adbacb
MPOMBIIUIEHHOCTH
II
s OHSITHE O OMOJIOTUYECKU BAKHBIX Bu6morexa LIOK

OpTraHU4YCCKUX BCIICCTBAX — XHUpPaAX,
Oenkax u yriieBoaax

https://m.edsoo.ru/00ae3f50
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Kpemnnii, ero ¢pusznueckue u

bu6nmoreka IJOK

74
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adbcb0
75 Oxkcua kpemuus (IV), kpemuueBas bubmunorexa [IOK
KHUCIIOTA, CUIIUKAThI https://m.edsoo.ru/00ae3f50
bu6nmoreka IJOK
76
bop. bopuas kuciora https://m.eds00.ru/00ae3f50
[IpakTuyeckas padora Ne7 Pemenune
77 JKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME Bubnmuorexa LJOK
«Baxnenire HeMeTaJIbl U UX https://m.edsoo.ru/00ae3f50
COCIMHEHMS
Boruncnenust macesl (00bE€Ma; H.Y.)
IIPOJIYKTa PEaKLMU 110 JAHHOW Macce
78 (00BbEMY) HUCXOTHOTO BEIIECTBA buGmorexa LIOK
~ ’ https://m.edsoo.ru/00ae3£50
COAEPKAIIETO ONMPENECTEHHYIO
MacCOBYIO JIOJIIO IPUMECE
KoHntponbnas padora Ne 3 mo teme
79 «Baxnennine HeMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae3f50
COCIUHEHU.
OO0m1as XxapakTepuCcTUKa XUMHYECKIX
30 3JIEMEHTOB — METAJUIOB Ha Bubnuoreka [IOK
OCHOBaHMU UX MoJjioxkeHus B [ICXD https://m.edsoo.ru/00ae3f50
JI.1. MenneneeBa
bubmuoreka IIOK
81 -uB-
Metamnbt A-u b-rpymn https://m.edsoo.ru/00ae3f50
Mertannudeckas CBSI3b U
MeTaJUIMYecKast KpUCTaJIMIecKas
.. p bubnuoreka [IOK
82 pemérka. 3aBUCUMOCTh (PU3UUECKUX

CBOMCTB METAJUIOB OT CTPOEHHUS
KpPHUCTAJIJIOB

https://m.edsoo.ru/00ae3£50
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OO011IMe XMMAYECKUE CBOMCTBA

bu6nmoreka IJOK

83
METAIIOB https://m.edsoo.ru/00ae3f50
84 OO0mme cnocoObI MOTYYEHUS bu6nuoreka [IOK
MeTaJlJI0B, MeTajuryprusi. CruiaBbl https://m.edsoo.ru/00ae3£50
DIIEKTPOJIN3 PaCcIUIaBOB U paCTBOPOB
85 coJiell KaK OJIMH U3 CIIOCOOOB Eubmiorexa HOK
https://m.edsoo.ru/00ae3f50
MOJTYYECHHS] METAJIJIOB
Brprunciienus o ypaBHeHUSIM Eubs OK
86 3JIEKTPOJIN3a PACILIABOB U PACTBOPOB ubnuorexa L
https://m.edsoo.ru/00ae3£50
BCIIICCTB
g7 omsTHe 0 KODDO Bu6nmoreka IJOK
PPO3HH METAILIOB https://m.edsoo.ru/00addfe2
Brrunciaenus cocraBa cMecel ¢
88 MCIIOJIB30BAHMEM PEIICHHST CHCTEM bubmorexa LHOK
. https://m.edsoo.ru/00ae3f50
YpaBHEHUU
89 PasnuuHble TUIBI BEIUUCIEHUH 110 bubmuoreka LIOK
YpPaBHEHUSM XUMHUYECKUX PEaKUIU https://m.edsoo.ru/00ade348
90 Meramnst A-rpynn. Hlenounsie bubnnorexa [JOK
METAJLIbI https://m.edsoo.ru/00ade4 88
91 Haxoxnenue B mpupone. CoiicTBa bubmmorexa [JOK
MIEJIOYHBIX METAIJIOB https://m.edsoo.ru/00ade64a
9 OKcubl U THAPOKCUJIBI HATPUS U Bbubnuoreka LIOK
KaJus https://m.edsoo.ru/00ae3£50
93 I{eroun bubmuoreka IIOK
CHIOTHOSCMEIILHBIC METAJLIBT https://m.edsoo.ru/00ade802
94 Baxneime coeTMHEHUS KaIbIU, bubmuoreka IIOK
CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
95 JKEcTKOCTE BOIBI M CITIOCOOEI €€ bubnmorexa [{OK

yCTpaHEHUs

https://m.edsoo.ru/00adec8a
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[IpakTuueckas padora Ne 8 o reme

bu6nmoreka IJOK

96 "YKEcTKOoCTh BOIBI M METOMEI €€ hitps-//m.edsoo.ru/00adec8a
ycTpaHeHus" o ’
97 A . bu6nmoreka IJOK
HOMUHHIH https://m.edsoo.ru/00adeeab
98 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [IOK
TUAPOKCHIA ATFOMUHUS https://m.edsoo.ru/00adf004
99 OO0m1as XxapakTepucTUKa METALIOB b- bubanorexa [IOK
rpyni (I00OYHBIX MOATPYIII) https://m.edsoo.ru/00adf180
100 [IepBoHayabHBIC IPEACTABICHUS O bubanorexa [IOK
KOMILJIEKCHBIX COCIUHEHUIX https://m.edsoo.ru/00ae3£50
bubmuoreka LIOK
101 Men 1 cepedpo https://m.edsoo.ru/00adf306
102 [IpencraBneHuns 06 aMMHAYHBIX bubmmorexa [IOK
KOMILJIEKcax cepebpa u Meau https://m.edsoo.ru/00adf518
bubmuoreka LIOK
103 Hunx https://m.edsoo.ru/00adf68a
104 AmMdoTepHbIe CBOICTBA OKCHIA U bubmuoreka IIOK
THAPOKCHIA TUHKA https://m.edsoo.ru/00adfc20
bubmoreka IIOK
105 Keneso https://m.edsoo.ru/00ae3f50
106 OKcuIbl, THAPOKCUIBI U COJIM JKEJe3a bubmuoreka IIOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae3f50
bubmoreka IIOK
107 “yryn u cran, — crtasbi xenesa https://m.edsoo.ru/00ae3f50
[TpakTiueckast pabota Ne 9 Pemenue
108 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME Bubmmoreka ITOK

«BaxHeu1ime MeTajuibl 1 X
COEIMHEHU )

https://m.edsoo.ru/00ae3£50
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Briuucnenns cocraBa cMeceii ¢

bubmuoreka LIOK

109 UCIIOJIb30BAHUEM PELICHHS CUCTEM hitps://m.edsoo.ru/00ae3£50
ypaBHEHUU
110 Paznuanbie TUIIBI BEIYUCICHUN IO bubmunoreka IIOK
YpaBHEHUSM XUMHUYECKHX PEaKIUi https://m.edsoo.ru/00ae054e
Kontpoinbnas padora Ne 4 mo teme Bubmiorexa LIOK
i «BaxHEHIINE METAIIEL M MX https://m.edsoo.ru/00ae080a
COCIMHEHMS
112 be3onacHoe UCIONL30BaHNE BEIISCTB bubmuoreka LIOK
U XUMHYECKUX PEaKIUil B OBITY https://m.edsoo.ru/00adb33c
113 HoBble maTepuaibl ¥ TEXHOJIOTUN. bubanorexa [IOK
[TpuHIMIIBI «3ENEHON XUMUN https://m.edsoo.ru/00ae3f50
bubmuoreka LIOK
14 KUMH U 3/10POBEE https://m.edsoo.ru/00ae0e18
XUMHUYECKOE 3arpsi3HEHUE
115 OKpy»aromen cpensl. [lonsarue o bu6mmoteka LIOK
MpeAesIbHO JOIYCTUMOM https://m.edsoo.ru/00ae3£50
koHUeHTpanuu BemecTs (ITK)
DKosoruyeckue mpoodaemsl,
CBSI3aHHBIC C COCTUHCHUSIMU Bubmmorexa LIOK
116 YIIEPOJIa, 30Ta, Cepbi, TAKEILIX https://m.edsoo.ru/00ad9cb2
MeTAJIOB.POJIb XMMHM B pellieHun
9KOJIOTHUECKUX MPodIeM
Ileproanueckuii 3aKOH XUMHUYECKUX Bubnnorexa LOK
117 3JIEMEHTOB B CBETE TEOPUHU CTPOECHUS hitps://m.cdsoo.ru/00ac] 156
aToMa
118 Crpoente atoma bubmmorexa [TOK
https://m.edsoo.ru/00ael156
Bu6nmoreka IJOK
119 @DopMBI CYIIECTBOBaHUS aToMa

https://m.edsoo.ru/00ae14b2
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IIepuoanueckas cucrema

bu6nmoreka IJOK
120 XUMUYECKHUX DJIEMEHTOB B CBETE https://m.edsoo.ru/00ae1278
TEOPUU CTPOEHHUS aTOMa T ]
3aKOHOMEPHOCTH B U3MEHEHUH
o bubnuoreka [JOK
121 CBOMCTB XMMHYECKHMX JIEMEHTOB U MX hitps://m.c dS(])_E) /00ae3£50
COCIMHEHUH B IIEPUOJAX T ’
3aKOHOMEPHOCTH B U3MEHEHUH Bubmorexa [[OK
122 5
CBOICTB XI/I\I}/II/I‘ICCKI/IX AJIEMEHTOB U UX https-//m.edsoo.ru/00ac14b2
COCIMHEHUH B Tpymmnax
123 CrpoeHnue BeniecTBa B TBEPAOM, Bu6moreka [IOK
JKHUJIKOM 1 Ta3000pa3HOM COCTOSTHHH. https://m.edsoo.ru/00aelSe8
. Bu6nmoreka IJOK
124
Buter XuMueckor caisn https://m.edsoo.ru/00ae3f50
125 Knaccudukanusa XuMHuecKux bubmurorexa [JOK
peaKIui 1o pa3InYHbIM IIPU3HAKAM https://m.edsoo.ru/00ae3£50
[Iporno3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX Bubmorexa [[OK
126 MIPEBPAILICHHUI B Pa3JIMUHBIX YCIOBHIX https://m.edsoo.ru/00ac ] a8
Ha OCHOBE MPEICTABICHUI
XUMHYECKONW KUHETUKHU
[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX Bubmorexa [[OK
127 5
TPCBPAICHIH B paSHHqHI\),IX yCTOBHAX https://m.edsoo.ru/00ae1c64
Ha OCHOBE MPECTaBIECHUI
TEPMOJIMHAMHUKH.
128 % bubmmoreka IIOK
MMHHCCKHAC PCAKIIH B PACTBOPAX. https://m.edsoo.ru/00aelc64
Bu6nmoreka IJOK
129 I'maponus conen

https://m.edsoo.ru/00ae1d86

57




CBoIiCcTBa KHACJIOT B CBETE

130 - 06 1 bu6nmoreka IJOK
TpEACTAB/ICHIN O o https://m.edsoo.ru/00ae35e6
ANEKTPOJIUTAYECKON AUCCOLMALINHI

. CsoiicTBa OCchBagHH B CBETC | BuGnotexa LOK
TpEACTAB/ICHIN O . https://m.edsoo.ru/00ae3de8
ANEKTPOJIUTAYECKON AUCCOLUALINHI

1 CsoiicTBa coneit 1% CBETE | BuGnotexa LOK
MpCACTaBICHUH O . https://m.edsoo.ru/00ael1750
ANEKTPOIUTAYECKON AUCCOLUALINHT

133 OKHCIUTEIIFHO-BOCCTAHOBUTEILHEIC 1 Bu6nmoreka IJOK
peaKLuu. https://m.edsoo.ru/00ae1886

bubmuoreka LIOK

134 OIeKTPOIHS3. 1 https://m.edsoo.ru/00ae3£50

135 ll;lpaKTI/IIIeCKaH pabota Ne 10. | Bu6morexa LIOK

CLIEHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 https:/m.edsoo.ru/00ae4270
M0 TeMe «XUMHAYECKUE PEAKITHI
[TpakTuueckast padora Ne 11.

136 Peienne skcniepuMEHTANIBHBIX 33184 1 bubmuorexa [JOK
mo TeMe «MeTalibl, HeMETaJIbl U UX https://m.edsoo.ru/00ae3f50
COE€TUHEHMS

OBHIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKHE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHUN: aTOM, MOJEKYIa,
XUMUYECKUM 3JEMEHT, IMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(ogHOpOIHAS M HEOAHOPOJIHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
1.1 MaccoBasi JIOJISI XUMHYECKOTO DJIEMEHTA B COCMHCHUHU, MOJIIPHBIA 00BEM,
XUMHUYECKash Peaklus, KIACCU(PUKALUS PEaKIUi: PEaKIHH COCAHMHCHUS,
peaKIuu pa3lIOKEHUsS, PEaKIUU 3aMEIICHUs, peakluu OOMeHa, IK30- H
SHJIOTEPMUYECKUE PpEeaKIHMH, TEeIUIoBO d(hdeKkT peakiuu, pacTBop,
MaccoBasi 10Jisl BellecTBa (MIPOLIEHTHAs! KOHIICHTpAIlHs) B paCTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATHH U
' MIPUMEHSATH 3TH TOHATHUS TIPHU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 MCIIONIb30BaTh XMMHUECKYI0 CHMBOJIHKY ISl COCTaBIEHUS (hOPMYIT BEIIECTB
’ Y YPaBHEHUN XUMUYECKUX PEaKIUi
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
1.5 OTIPEIETISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuu (10 YHCIy H  COCTaBy
’ YYaCTBYIOIINX B PEAKIINH BEIIECTB, 10 TETIOBOMY dPEKTY)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
13 BBIUKCIISTH MAacCCOBYIO JIOMIO XHUMHYECKOTO »diieMeHTa 1o (opmyre
' COEIMHEHNH,
1.9 BBIUHCIISITH MACCOBYIO JOJIEO BENIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHbIE METOIbl TO3HAHUS — HaOIIOCHNUE,
' U3MEepeHne, MOIETUPOBaHNE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH )
2 ITo Teme: «BaxHelmme npeicTaBUTENId HEOPTraHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSITHI: OKCHI, KHUCIIOTAa,
' OCHOBAHHE, COJIb
29 ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K  ONPEACIEHHOMY KIaccy
’ COeIMHEHHH 10 popMyIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKHUE BEIICCTBA

59



24

XapakTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBPAILlCHU B
Pa3INYHBIX YCIOBHSX

2.6

2.7

CJICOOBATh IIpaBHUJIaM I10JIb30BaHUA XUMHUYECKOUN HOCY,Z[OP'I )51 J'Ia60paTOpHI)IM
o0opynoBaHHMEM, a TakKXKe IMpaBWjiaM oOOpallleHus C BelleCTBaMH B
COOTBCTCTBUU C I/IHCprKLII/ISIMI/I 110 BBIITOJIHCHU O JIaGOpaTOpHBIX
XUMHUYECKHUX OMBITOB IO TOMYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJila M KHCJIOpOJA), MPHUTOTOBJICHUIO PACTBOPOB C OIMPEACIEHHOU
MaccOBOH I[OJ'IGIZ paCTBOpéHHOFO BCIICCTBA, IINIAHHUPOBATH U IIPOBOJIHTDL
XUMHUYCCKHEC OKCICPHUMCHTBIIIO PACIIO3HABAHUIO PACTBOPOB menoqeﬁ u
KHCJIOT ¢ MIOMOIIIbIO MHANKATOPOB (J'IaKMyc, (i)eHOJ'I(l)T AJICMH, MCTUJIOpAHXX U
Apyrue)

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

3.1

32

[To Teme: «Ilepuonnueckuii 3akoH u [leprnoauueckas cucTeMa XUMHUECKUX
anemeHToB [[. WM. MenneneeBa. CtpoeHne aToMoOB. XHMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHYCCKUX MMOHSTHMN: AApO aTroMma,
BHCKTpOHHHﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBs3b, noJjisipHad u HEIMOJIsIpHad KOBaJICHTHAasA CBs3b,
SJICKTPOOTPULATCIIBHOCTh, MOHHAsd CBA3b, WMOH, KAaTHOH, aHHWOH, CTCIICHb
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUEC 3JICMCHTDI

33

ONHKCBHIBATh M XapaKTepu3oBaTh TaOiuuHyro ¢opmy I[lepuommaeckoit
CHUCTEMBI ~XMMHYECKHX DOJEMEHTOB: pa3in4yaTh TMOHATHUS  «TJaBHAS
noarpynna (Arpynma)» u «mmobdounas noxarpymnmna (brpymmna)», «Maibie» u
«OOJIBIIINE» TEPUOJIBI

34

packpbiBaTh  cMbicn  Ilepuoamueckoro 3akona J.M. Menaeneesa:
JACMOHCTPpUPOBATL IMOHHUMAHUC HGpHOI[H'—IGCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIECMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CHUCTEMCEC

3.5

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrema xumuyeckux osiemeHToB J[.M. MengeneeBa» ¢ 4YMCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sjapa, oOIee YuCIO JJIEKTPOHOBU  paclpelielieHHe UX 110
3JIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OTpEeACNATh BHJ XHUMHYECKOM CBsi3M (KOBaJIeHTHasT ¥  HMOHHAas)B
HEOPraHUYECKUX COECIUHEHUAX
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9 KIIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

IIo Teme: «BCH_ICCTBO U XUMHUYCCKAs pCaKLUA»

pacKkpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHYECKUX [OHATHUH:  pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, HIEKTPOIUTHYECKAS JUCCOLUALINS, PEAKIIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMbIE U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIC PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIINS,
aM(pOTEpHOCTh, XMMHYECKAsI CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTaJUIMYECKas PelI€TKa, CIUIaBbl, CKOPOCTh XUMUYECKOU PeakLuu

1.2

1.3

1.4

HIUIIOCTPUPOBATL  B3aWMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCHATDH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaIIICHI/Iﬁ

COCTAaBJIATh ~ YPaBHEHHS  AJIICKTPOJUTUYECCKOH  JIMCCOLMAIMHM  KHCIIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
oOMmeHa

PacCKpbIBATb CYHUIHOCTDb OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ
NMOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca dTUX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMUYECKOW peaKkIu

Ilo Temam: «HeMeramnel W HUX CcoeauMHEHUS» MU «MeTamael W HX
COCOUHCHU

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIMME M CHenuPUUIecKue XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TMOJATBEPKAasi OIKUCAHUE
npuMepaMu MOJEKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATE YPaBHCHUA peaKHHfI, IDOATBCPXKAAIOIUX CYHIECTBOBAHUEC
TCHETHUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

24

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHUX TMPEBPALICHU B Pa3IMYHbBIX
YCIIOBHSIX

CJIeIOBATh MPaBHJIaM TMOJIb30BAHMS XUMUYECKOW MOCY10i U 1a00paTOpHBIM
o0opymoBaHueM, a TakkKe TNpaBWiaM OOpalleHUs C BeIEeCTBAaMH B
COOTBETCTBUU C HWHCTPYKUHUSMU 10 BBHINOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJIYYCHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa)

2.5

MPOBOAUTH PEAKLUHU, MOATBEPKIAIOIINE KAUECTBEHHBI COCTAB PA3JIUYHbIX
BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJOPUA-, OpPOMHUI, WOIMI,
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kapOonar, Qocdar, cuiukar, cyabpaT, THIPOKCUAWOHBI, KATHOHBI
aMMOHHSI, WOHBI HW3yYCHHBIX METAJUIOB, IPHCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB

3.1

[To Teme: «Xumus U OKpyXkaroas cpega»

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsTui: IIJIK BemectBa;
KOPPO3HS METAIIIOB

3.2

MPUMEHSATh OCHOBHBIEC OTEPALIMH MBICIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMATHU3AIINIO, BISBICHUE MPUYNHHO-
CJIEICTBEHHBIX CBA3CH — Il M3YYEHHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; ecTeCTBEHHOHAayYHble METOJbl TO3HaHUS — HaOI0JeHue,
U3MepeHHe, MOICTUPOBaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBII)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
HepBOHa‘-IaJIBHBIe XUMHWYCCKUEC ITOHATUA

[Ipenmer xumun. Poiap XUMHUM B KU3HU 4YelOBeKa. XUMHUS B CUCTeME HayK. Tena u
BemiecTBa. OU3MYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEIIECTB

Ilousstne o MeTomax mo3HaHust B XxuMmuu. Uucrteie BemiectBa U cMmecH. CrocoObl
pazzaeneHus cMecen

1.3

1.4

1.5

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

XumMuueckas (1)OpMy.]Ia. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbpHass aTroMHas Macca. OTHOCHTENbHAs
MOJICKYJIsIpHas Macca. MaccoBas g0l XHMHYSCKOIr'0 3JIEMCHTA B COCNMHCHUH

KommuectBo BemiecTsa. Moib. MOJ'IHpHaH macca. B3auMocBs3b KOJIN4YCCTBA, MaCChl 1

yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XHUMHUYECKUX
COETUHEHUN

1.6

Ou3nyeckue U XUMUYECKHUE SBICHUS. XUMHYECKasl peakius U €€ MpU3HaKu. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XuMudeckue ypaBHeHus. Kinaccuduxarus XuMuyeckux
peakiuii (CoeInHeH s, Pa3IOKEHMs, 3aMeIeH s, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYJOH, C MpaBUIaMHU
paboThl B nabopaTopuu U NpuéMaMu oOpaleHus ¢ 1abopaToOpHbIM 000PYIOBAaHHUEM,
M3Y4YeHHE U OnucaHue (U3MUECKUX CBONCTB OOpPa3I[0B HEOPraHMYECKUX BELIECTB,
HaOmoeHne Qgu3nvecknx (MIaBJIeHHE BOCKA, TasHUE JIbJla, pacTUpaHHE caxapa B
CTYNIKE, KHWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MpOKaMBaHWE MEIHON MPOBOJIOKH, B3aMMOJEWUCTBHE Mella C KHCIOTOMN) sSBICHUH,
HaONOJIeHWe W ONHCaHWE TPHU3HAKOB TMPOTEKAHUS XHUMHUECKHUX  pPeaKIHid
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus,
paznoxxenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICHWCTBHE jKele3a C
pactBopom comu menu(Il), m3yuenue crmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, AUCTWUIALMSA,  Xpomarorpadus),
MPOBEJIEHUE OYKMCTKH IOBApEHHOM COJM, HaOJIO/IeHWE M ONMHUCAHHE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEP/KHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue xucinopoaa B mpupoje, pusndeckre 1 XuMUIeCKHe CBOMCTBA (peaKinu
ropenus). Oxcupael. [Ipumenenune kucimopoga. CrocoObl MOTydEeHUs KHUCIOpPOaa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —
AIJIOTPOIHAS MOAUDUKAIIMS KUCIOpOAa
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TernoBoil 3¢ ¢dexkT XUMHUUECKOW peakuuu, TEPMOXUMHUYECKHE YPAaBHEHUS, SK30- U
SHAOTEPMHUUYECKHE peakuuu. TomnMBO: yrojib M MeETaH. 3arpsA3HEHUE BO31yXa,
yCUJIEHHE TapHUKOBOTO 3(pexra, pazpylieHne 030HOBOTO €105

23

Bogopon — sieMeHT M mpocroe BemecTBo. HaxoxkaeHue Bomopoaa B IIPHUPOIE,
¢bu3nveckre 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oaydeHus. Kuciaorsl u
coIu

24

2.5

2.6

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

®dusnyeckue cBoMcTBa BOJbl. Boja kak pactBopureinb. PacTtBopel. HackleHnHbsie u
HEHACHIIICHHBIC PAcTBOPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas 1ois
BEIIIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJibl. OcHOBaHUs. Poib pacTBOpPOB B
NpUpoOJle M B KU3HMU 4eloBeKa. KpyroBopor BoAbsl B HpuUpoje. 3arps3HEHUE
MPpUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BO

Knaccudukanuusa Heopranmdeckux coenunenuit. Oxcuapl. Knaccudukanus oKCUAOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBbIE, aM(OTEepHBbIE) U HECOJIe0OpasyIouue.
Homenknarypa okcuioB. @usndeckne U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydueHue
OKCH/IOB

2.7

OcnoBanus. Knaccudukanusi ocHOBaHWH: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuii. ®u3uyeckrue U XUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHUM

2.8

Kucnorsl. Knaccudukaumss xucnor. Homenknarypa kucinor. @Pusnyeckue Hu
XUMHUYECKHE CBOMCTBAa KuCiOT. Psan aktuBHoctM MerauioB H.H. bekerosa.
[Tonyuyenue kucimot
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2.10

Comu. Homenknarypa coseli. @Pu3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI

2.11

XUMUYECKUI 3KCIEPUMEHT: KaueCTBEHHOE ONPEIEIIEHNE COJAEPKAaHUS KUCIOpoJa B
BO31yXe, MOIy4YeHHe, cCOOMpaHue, paclio3HaBaHUE M HU3Y4YEHHME CBOMICTB KHCIOPOJA,
HaOJt0/IeHne B3aMMO/IEUCTBUS BEIIECTB C KUCIOPOJOM M YCIOBUS BOZHUKHOBEHUS U
MpeKpaleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB M OMUCAHHE
WX CBOWCTB, MOJy4YeHHE, COOMpaHKEe, Paclio3HABaHWE M M3y4YeHHE CBONCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  menu(Ill)  (Bo3moxkHO
UCIOJIb30BaHNE BUIEOMATEPUAlIOB), HAOIIOEHNE 00pa3IOB BEIIECTB KOJTHUYECTBOM |
MOJIb, HCCIEIOBaHHE OCOOEHHOCTEW pACTBOPEHHSI BEIIECTB C  Pa3IHMYHOU
pPacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOW JOJIeH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTaUlaMH (HaTpUEM W
KaJbliueM) (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB), ONPEEICHUE PAaCTBOPOB
KHCIIOT Y LIeJIoued ¢ TMOMOUIbI0 HHAMKATOPOB, HCCIEIOBaHUE OOpa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHHE WU3MEHEHUS OKpPACKH
WHJIMKaTOPOB B PAcTBOpPaxX KHUCIOT W IEJIOYel, U3yuyeHHE B3aUMOJACHCTBHUS OKCHJIA
meau(Il) ¢ pactBOpoM cepHON KHCIOTBI, KHCIOT C MeETallaMH, pEeaKIHi
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HEUTpanu3alyy, TOJyYeHHE HEPaCTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajula JPYyruM U3 pacTBOpPA COJIM, PEIICHHE SKCIICPUMEHTAIBHBIX 3a7ad MO TeMe
«BaxHeinme KJ1acchbl HEOPraHMYECKUX COSTUHECHUIN»

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX 3i1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHuecKasi CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

3.1

3.2

33

34

3.5

IlepBble MOMBITKM KiIacCUPUKAMM XUMHUYECKMX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOAHBIX DJIEMEHTOB (ILEJIOYHBIE M IEJIOYHO3EMENIbHbIE META/Ibl, TaJIOIEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT amdoTepHbIE OKCHIBI U
TUAPOKCHIBI

Ilepuonuueckuit 3akoH. Ilepmoguueckas cucremMa XuMu4YecKux diemeHToB JI.I.
MenneneeBa. KoporkomepuoaHas W JIMHHONEpuoaHas ¢opmbl [lepuonnueckoi
cucrteMbl xumuyeckux onemeHtoB J[M. MenneneeBa. Ilepuoasl W rpymibl.
@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenne aromoB. CocrtaB artoMHbIX szaep. HM3oromsl. Oinekrpossl. CTpocHHE
JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XumMHueckux 3neMeHToB [lepuoauueckoit
cucrembl JI.M. MeHnpaeneeBa. XapakTepUCTHKa XUMHMYECKOIO 3JIEMEHTa IO €ro
nonoxkenuto B Ilepunonnueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHMX  DJIEMEHTOB,
METANINYECKUX U HEMETAJNIMYECKHX CBOMCTB IO IpyNmnaM M MepuojaM. 3HAYCHHUE
ITepnonnueckoro 3akoHa u Ilepuoanyeckon CHCTEMBI XMMUYECKUX DJIEMEHTOB JUIS
pa3BuTus Hayku U npakTtuku. (.M. MenneneeB — y4€HbIN U IpaKJaHUH

XuMu4ecKas CBA3b. KoBanenThas (HOH}IpHa}I 151 HCHOJ'IHpHaSI) CBA3b.
9J'IeKTpOOTpI/II_IaTeJ'ILHOCTB XUMHUYECKHUX 3E€MEHTOB. FloHHAas CBA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEIHHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMUYECKUI IKCIIEPUMEHT: H3yuyeHue 00pa3lloB BEUIECTB METAJIOB U HEMETAIIOB,
B3aUMOJICHCTBUE THAPOKCH]IA LIMHKA C pacTBOPaMHU KHCIIOT U IIEJI0Yel, IpOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEaKITHil
(ropeHue, peakiiu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

BemectBo 1 xumudeckas pcaKuus. HOBTOpCHI/IC

1.1

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XUMUYECKHX diemeHTOB J[.M.
Mengeneea. CrpoeHne aToMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX IIEPUOAOB, KaJIMs, KalbLUs U UX COCIMHECHUN B
COOTBETCTBUU C IOJIOKEHUEM DIIEMEHTOB B Ilepuoandeckoil cucreMe U CTpOCHUEM
UX aTOMOB
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1.2

1.3

1.4

1.5

CrpoeHue BemiecTBa: BUJbl XUMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAUIMYECKONM PpEWETKH U BUAA
xuMuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexIyHapoJHasi ¥ TpUBHAJIbHAsL). XMMHUYECKUE CBOMCTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHWMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEIECTB

Knaccudukanuss XMMUYECKUX PpEaKIMi 10 pPa3IMYHBIM NpU3HAKaM (10 YHUCIy W
COCTaBYy y4YacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY (D (DEKTY, MO0 N3MEHEHHIO
CTENEHe OKHUCIICHHS XHUMHUYECKHUX »JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaraauzaTopa). JK30- ¥ dHJIOTEPMUYECKHE PEAKIINH, TEPMOXHUMHYECCKUE YPaBHEHUS.
IToHsiTHE O CKOPOCTH XMMHUUYECKON peaKIuu

ITouste 06 O6paTI/IMBIX u HeO6paTI/IMI>IX XUMHUYCCKHUX pPCaAKIUAX. ITonsartue o
TOMOT'CHHBIX M TI'CTCPOICHHbLIX PCAKIUAX. ITonsatue o XMMHUYECKOM PaBHOBCCHHU.
CDaKTopBI, BJIMAIOINHUE Ha  CKOPOCTb XUMHYECKOM p€akuun MW  IIOJOXCHHC
XUMHUYCCKOT'O paBHOBCCHA

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pcaKkuuu, BHGKTpOHHLIﬁ 0ajlaHC OKHCJIUTEILHO-

BOCCTaHOBHUTEIBHOM pe€aKuuu. CocraBnenne ypaBHCHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ C UCIIOJIb30BAHHUEM MCTO/J1d 3JICKTPOHHOI'O OanaHca

1.6

1.7

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. OIEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Katnonbl, aHnoHbl. MexaHHW3M JUMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHIAMH
xuMuyeckon cBsizu. Crenenp aucconuanuu. CUIBHBIE W CJIA0BIE DJIEKTPOJUTHI.
Peakuuu nonHoro oomMeHa. Y ciaoBus MPOTEKaHUs peaklnii HOHHOTO OOMEHa, MOTHbBIE
Y COKpalléHHbIE MOHHBIE YpaBHEHHUS peakiuil. CBONCTBA KUCIOT, OCHOBAaHUM U COJIed
B CBETE MpEACTaBICHUN 00 SIEKTPOIUTHUECKON auccorumaimu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THApONIN3E Coen

XHUMHUYECKUHN DKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOJAEIIAMHU KPUCTAIMYECKUX PEIIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ajiMasa), CIOKHBIX
BEIIECTB (XJIOpHAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTU CKOPOCTH XMMHYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IUYHbIX (DaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MpOIecca AUCCOLHUAIIMM KUCIOT, IeNouei U cojei (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAJIOB); MPOBEIEHUE OIBITOB, WJLTIOCTPUPYIOMINUX
NpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
ra3za, oOpa3oBaHHE BOJbl); OMNBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuid (rOpeHHe, peakiuu pas3lIoKEeHHs, COEIUHEHUs);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KauYeCTBEHHBIX pEakIil Ha
MOHBI; pellICHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

Hemeramie! 1 ux COCINHCHUA

OOmast xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHd okucieHusi. CrtpoeHue U (U3MYECKHE CBOHCTBA MPOCTHIX BEILECTB —
raJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTajulaMH, HeMeTaulaMH, uienoyamu). Xioposopopoa. CoinsHas — KHUCIOTa,
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XUMUYECKHE CBOMCTBA, MOIydeHUE, TpuMeHeHue. JleiicTBre Xjopa U XJI0poBOA0POIa
Ha OpPraHu3M YesoBeka. BaxkHeilme XJI0pu/ibl U UX HaXOXKACHHUE B IIPUPOJIE

2.2

OO6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONMHbIE MOAM(PHUKAIMUA KHCIOPOJa M CEpHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (pU3HUECKHe U XUMHUYECKUE
cBoiicTBa. OKCUIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
duznyeckue U XMMHYECKHe CBOWCTBa (00ILIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). XUMHUYECKHE pEaKluu, Jiekallieé B OCHOBE MPOMBIIUICHHOTO
criocoba mosydeHHs cepHOM Kuciaotel. [Ipumenenuwe. Coiu CEpHOW KHUCIOTHI,
KayeCcTBEHHAss peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl m e€ COeTUHEHHUH B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIoLIEH cpenbl COEIMHEHUSIMH Cepbl
(KHCTIOTHBIE ~ JIOKIHM, 3arps3HEHHE BO3JyXa U  BOJOEMOB), CIIOCOOBI €O
PEIOTBPALLICHUS

2.3

24

2.5

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTEIICHH OKUCIIEHUs. A30T, paclpOoCTpaHEeHUE B PUpPOAe, PU3NIECKUE
U XUMUYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupojae. AMMHAK, ero (pU3NIecKue u
XUMHUYECKHE CBOMCTBA, MOTYYCHHE U TpUMeHeHne. Cor aMMOHUS, X (PU3HUYECKUC U
XUMUYECKHE CBOWCTBa, MpuMeHeHHe. KadecTBeHHas peakiusi HA MOHBI aMMOHWUSI.
A3OTHas KUCI0Ta, €€ molydyeHue, Pu3ndeckue U XUMUUECKHe CBOMCTBA (00IIue Kak
MPEJICTaBUTENS KJacca KHUCIOT U crnenuduueckue). lVcmonp3oBaHHE HUTPATOB U
colieii aMMOHHSI B KayeCTBE MHHEpAIbHBIX ynoOpeHuil. XuMHuecKkoe 3arpsi3HEeHUe
OKpYXarollel cpeapl COSAMHEHHSIMH a30Ta (KUCIOTHBIE JOXKIHW, 3arps3HEHUe
BO3/1yXa, MOYBBI U BOJOEMOB)

®ochop, amnorponHbie Momudukanuu Qochopa, duMUEcKkHe W XUMUYECKUE
cBoiictBa. Okcun docdopa(V) u docdopHas kucinora, Gusndeckue U XUMUYECKUE
cBOiicTBa, monydeHue. lMcnomp3oBanue ¢ocatoB B KauecTBE MHUHEPATbHBIX
ynoOpeHuit

O6mas xapakrepuctuka 3meMeHToB [VA-rpynmnbl. OcoO€HHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETEHW OKHUCICHHUS. YTIEpoA, aUIOTPOIHbIE MOIU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKUE U XHUMHUYECKHE CBOWMCTBA. AICOpPOIHS.
KpyroBopot yrinepozaa B npupojae. OKCHIBI yriiepoa, uX GuU3ndeckue 1 XUMUIECKUe
CBOWCTBa, [IEHCTBHME HA IKUBBIE OpPraHU3MBI, TMOJY4YeHHE ¥ TPUMEHEHHUE.
DKOJIOTHYECKUE TpOOJIeMbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBHOTO TOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KucioTa u eé
coi, WX (U3NYECKHE M XUMHUYCCKHEC CBOWCTBA, IOJYYCHHE W TPHUMCHCHHE.
KauectBenHnast peakiusi Ha KapOoHaT-MOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH B CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, 3TaHOJ, TJIMIEPHH, YKCYCHAasl KHCIIOTA).
Hx cocraB u xumuueckoe ctpoeHue. [lonstrue o 6MOIOrHUECKH Ba)KHBIX BEILIECTBAX:
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XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KU3HM YeloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COCIUHEHUM

2.7

Kpemuuii, ero ¢usuyeckue M XMMHYECKHE CBOWCTBA, MOJYYCHHE M NPUMEHEHHE.
Coenunaenus kpeMHus B pupoje. Oomue npencrasieHus o0 okcuae kpemausi(IV) u
KpeMHUEeBOW kuciore. CHIMKAThl, WX HUCHOJIb30BaHWE B OBITY, MEIUIIMHE,
MPOMBIIUICHHOCTU. BakHeHIne CTpoUTeNbHbIE MaTepHalbl: KEpamMHuKa, CTEKIIO,
HeMeHT, ©OeroH, xkene300eToH. [IpoOnembl  0Oe30macHOro  MCHOJIB30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pPEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZICHWE TPU3HAKOB HX MPOTEKAHMS; OMBITHI, OTpaKarouue (QHU3NYECKue u
XMMHUYECKHE CBOMCTBA TaJOr€HOB U WX COEJUHEHUH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHHE C o0Opa3uamu XJIOpPUIOB  (TaJOreHUIOB);
O3HaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpHaJIOB); HaOIOACHUE Mpolecca OOyIIMBaHUS caxapa I0j JeicTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; M3YYEHHE  XHUMHYECKHX  CBOWCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MPOBEJACHNE KAUYECTBEHHOW peakiuy Ha cyiabgar-
WOH W HAONIOJCHWE NpU3HAKa €€ MPOTeKaHHs;, O3HAKOMIIEHHE C (U3NIECKUMHU
cBoiicTBamMH a30Ta, (ochopa MW WX COEAMHEHUH (BO3MOXXHO HCHOJIH30BAHUE
BUJi€OMaTepHUaIoB), oOpa3laMu a30THBIX U (ocPOpHBIX yAOOpeHMii; mHoaydeHue,
coOupaHue, paclo3HaBaHWE€ W M3yYCHHE CBOWCTB aMMMaKa; IpOBEACHUE
Ka4eCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHUe NMPU3HAKOB UX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIEHTPHUPOBAHHOM a30THOW KHCIOTHI C MEIbIO
(BO3MOKHO UCIMOJIb30BaHUE BUJIEOMATEPHAJIOB); U3yueHue Mojenei
KPUCTAJUTMYECKUX pemeEToK anMaza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  afCcOpOIMA  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YITIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOIyYEeHHE, COOMpaHHe, paclO3HaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CHJIMKAT-HOHBI M U3y4YE€HUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C TPOAYKLIHEH
CHJINKaTHOW TPOMBIIIJIEHHOCTH; DELICHHE OHKCIEePHUMEHTAIBHBIX 3a/Jad 10 TeMe
«BaxkHeiinme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

MeTamisl 1 uX COCIMHCHUA

OOmast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux snementos J[.J. Menneneesa n
cTpoeHus: aromoB. CTpoeHHMe MeTalioB. Meramndeckas CBsI3b M METaJIIMUYECKast
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHUM PsAJT HAIPSKEHUN METAJIOB

Ouznyeckue W XUMHYECKHE CBOWCTBa MeTaiioB. OOmme crnocoObl MOTy4YeHUS
MeTaiuioB. lloHsiTHe O KOppO3uu MCETaJlJIOB, OCHOBHBIC CHOC06LI 3alllUTbl UX OT
koppo3un. CruaBsl (CTaidb, 9yT'yH, JIOPATIOMAHHAN, OPOH3a) U UX TPUMEHEHHUE B OBITY
Y TIPOMBIIIEHHOCTH

33

[[{erounble MeTauibl: IOJNIOKEHUWE B Ilepuonuueckod CHCTEME XUMHUYECKHX
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anementoB J[.MI. MeHueneeBa; CTpOEHHME HX aTOMOB; HAaXOXKIEHUE B MPUPOJE.
Ouznyeckue W XMMUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanusi). OKcuiasl U
TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHne neouHbIX METAJIJIOB U UX COSAMHEHUN

34

[[{erouHO3eMENBbHBIE METAJLIBI MAarHUi M KaJbLMW: nosiokeHue B llepuoguyeckoit
cucremMe xumuueckux diiemMeHToB J[.M. MeHaeneeBa; CTpoeHHE UX aTOMOB;
HaxoxJeHue B npupoje. Gusndyeckue U XMMUYECKHUE CBOMCTBA MAarHus W KaJIbLIMS.
Baxueilimue coequHeHus Kanblus (OKCHUI, TMAPOKCUA, coiu). KECTKoCTh BOIBI U
croco0sbl e€ ycTpaHeHus

3.5

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHTos JI.1.
MeneneeBa; CTpOEHHE aTOMA; HaxO0KJI€HHUE B nipupozae. PU3NUeCKUue U XUMUYECKUE
CBOWCTBA aTIOMUHHS. AM(OTEPHBIE CBOWCTBA OKCUIA U TUAPOKCH/IA ATFOMUHHS

3.6

3.7

Kenezo: monoxkenue B Ilepuogmueckoit cucrteme Xumuueckux snemeHToB J[.M.
MemnieneeBa; CTpoeHHE aToOMa; HaXOKACHUE B Tipupoae. Pu3ndeckne U XUMHUECKUE
cBomcTBa xene3a. Oxcuasl, ruapokcuasl u conu xenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMu METaJUIOB M CIUIABOB, UX
(U3NYECKUMU CBOWMCTBAMH;, U3yYCHHUE PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA KATBIIHS
U HaTpus C BOJOW (BO3MOMKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIIEOBAHUE
CBOMCTB >KECTKOW BOJIbI; TpoIlecca TOPEHMs jKelle3a B KHUCIOpone (BO3MOXKHO
UCIIOJIb30BaHNE BUICOMATCPUAIIOB); TIPU3HAKOB MMPOTEKAHUS KAYECTBCHHBIX PEaKIUit
Ha WMOHBI (MarHus, Kaubplus, alIOMUHM, IMHKa, kene3a(ll) u xeneza(Ill), menu(Il);
HaOII0/IEHUE U OMUCAHKE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPHs, Kalus
U Kamblus (BO3MOXXKHO  HCIIOJIb30BAaHHME  BHJIEOMATEPUANIOB);  HCCIEIOBAHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHIA AalIOMUHUS M THAPOKCHIA IWUHKA; pELICHHE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHre MeTauTbl U UX COSTMHECHUSDY

XUMHS U OKpY>KaroIlas cpena

4.1

HoBsie maTepuansl 1 TexHosoruu. BeniectBa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMHS U 3J0pOBhe. be3onacHoe UCroiab30BaHNE BEUIECTB U XMMUYECKUX
peakiuii B ObITy. [IepBast TOMOIIs TPH XUMHUYECKHX 0KOTaX M OTPABICHUIX

4.2

4.3

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHMUECKOE 3arpsi3HEHUE OKpYXKaroulei
cpensl [1/IK. Ponp xumuu B pemieHuu sKosoruyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIA Ta3, He(Th), MNPOAYKTH HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUECKUH OJKCIIEPUMEHT: H3y4deHHe OoOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

1.1

O TI03HAaBAEMOCTH  SIBJIGHUH NpPUPOJbI, IOHHUMAHHE OOBEKTUBHOMN
3HAUUMOCTH OCHOB XMMHYECKOM HAyKM Kak o0JIacTU COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyIbTypbl M  IPaKTH4YECKOU
JESITEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE JKCICPUMEHTAIBHBIX U
TEOPETHUUECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHYECKUX
peaKkIuii; yMEeHUE UCII0JIb30BATh MOJCIIU SISl OOBSICHEHUSI CTPOSHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON ACSITEILHOCTH, CBS3aHHBIX C XUMHUCH U
COBpPEMECHHBIMHA TEXHOJIOI'usAMU, OCHOBAaHHBIMHU Ha JOCTUKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYaIOLIUMCSl pacCMaTPUBATh XHUMHUIO
Kak chepy cBoeil Oymyiied MpopecCHOHAIBHON NEATEIbHOCTH M CHIENaTh
OCO3HAHHBII BBIOOp XMMHH KakK MPOGUIHHOTO MpeaMeTa Mpy Mepexoie Ha
YPOBEHb CpeHero o011ero o0pa3oBaHUs

2.1

Bianenne cucreMod XMMHYECKHMX 3HAHWW U yMEHHE NPUMEHSTh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYACT:

BAKHEUIIINE XUMUYECKHUE TOHIATHS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs
CMeCh, OTHOCUTEJIBHBIC ATOMHAsT M MOJICKYJSpHAs MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA O00BEM, OKCHI, KHUCIOTa,
OCHOBaHHE, COJb (CpemHssI), XUMUYECKas PEaKIHs, PEeaKI[uu COCIUHCHHUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMU 3aMEIIeHUs, PeaKIui OOMEeHa, TEeIJIOBOM
s deKT peakimu, SK30- U IHIOTEPMUUECKHE PEAKIINH, PACTBOpP, MacCOBas
JI0JISI XMMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MacCcoBas J0Jsl M MIPOLIEHTHAS
KOHIIGHTpalls BEILECTBA B PACTBOpE, SAPO aToMa, AJIEKTPOHHBIA CIOU
aToMa, aToMHas opOuTadb, paguyCc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCTICHUS, XUMHYECKasi CBS3b, AJIEKTPOOTPHUIATEIHHOCTh, MOJSIPHAS U
HEIOJISIPHASI KOBAJEHTHAsl CBS3b, MOHHAs CBsI3b, METAJUIMYECKas CBS3b,
KpUCTaJIMueckass ~ pemérka  (aToMHasi, HWOHHAs,  MeTajuInyeckKas,
MOJIEKYJIsSIpHAsi), MOH, KAaTHOH, AaHWOH, O3JIEKTPOJUT U HEIJIEKTPOJIUT,
JNEKTPONUTHYECKAss  JUCCOLMAIUs,  peakud  HOHHOro  OOMeHa,
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OKHCITUTEIHHO-BOCCTAHOBUTEILHBIE peakiuuu, OKUCITUTENh u
BOCCTaHOBUTEJb, OKHCIICHUE U BOCCTAHOBJICHHE, JEKTPOIN3, XUMHUECKOE
paBHOBecHe, oOpaTHUMble U HEOOpaTHUMbIE PEAKIUH, CKOPOCTh XUMHUYECKON
peaxiuu, katanuzarop, [1JIK, koppo3ust MeTanios, CrijiaBsl

22

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHsS  MAaccChl,
nepuoauueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

23

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIpHASI TEOpHsl, TEOpHUs
AEKTPOJUTUYECKON JUCCOLMALIUI

Bnanenue ocHoBamMu XHUMHYCCKOHN I'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[CI‘/'IZ

3.1

3.2

yMEHHUE TPaBUJILHO HMCIOJIB30BaTh M3YUYCHHBIC BEIIECTBA M MaTepuaibl (B
TOM YHCIIE MUHEPAIbHBIC YyIOOpPEHHS, METAIBI W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIIIEBOAOPOIOB (YIJisi, MIPUPOIHOTO
ra3a, He()Tu) B OBITY, CEIbCKOM XO035iCTBE, Ha MPOU3BOICTBE U TOHUMaHUE
3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JJIS OpraHM3Ma YeJIOBEKa; yMEHHeE
MPOTHO3UPOBATH BIUSHHUE BEIIECTB M XMMUUYECKUX MPOIECCOB HA OPTaHU3M
YeNI0BeKa M OKPYKAIOLIYI0 IPUPOJIHYIO CPENY

YMEHHE UHTETPUPOBATh XUMHUUECKHE 3HAHUS CO 3HAHUSIMU JPYTUX YUeOHBIX
PEeIMETOB

33

HaJIMYue OMnbITa pabOThl C PA3JIMYHBIMU HCTOUYHHKAMHM HHQOpPMAIUH IO
XUMUM  (HaydyHas W  HAy4yHO-NIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OICHHMBaTh MH(OpMAIMIO O BEIIeCTBaX, HX
IIPEBPALLICHUAX U MPAKTUYECKOM NPUMEHEHUU U YMEHHE MCIOJIb30BaTh €€
JUISl pellIeHus] yueOHO-II03HABATE/IbHBIX 3a/1a4

Biianenne ocHoBaMU TOHATHMHHOIO ammapara ¥ CUMBOJHAYECKOTO S3bIKa
XUMHUH JUISE COCTaBIeHUS (POPMYT HEOPraHMYECKHUX BEIECTB, YpaBHEHUU
XUMHUYECKHUX pPeaKIuii; ocHoBamMHu xumuueckoi HoMmeHknatypsl (IUPAC u
TPUBUAIBHOM)

YMeHue o0bIICHATH CBSI3b MOJ0XKEeHU eMeHTa B [lepuoandeckoii cucreme
C 4YHCIIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB  XHUMHUYECKHUX
9JIEMEHTOB (cocTaB M 3apsa  s1apa, oO0Iiee YHCIO  3JIEKTPOHOB),
pacupeneseHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPUOAOB, KAIHS U KaIbLUsA

[IpencraBiaenue o NEpPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIATENLHOCTh), TPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOoB B [lepronnueckoii cucreme (B
MaJbIX MEpUoJax M TJIaBHBIX MOJATPYIINAX) M DJIEKTPOHHOTO CTPOCHUS
aToMa

YMmenue kiaaccu(umpoBarh:
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7.1

XUMHNYCCKUEC 3JICMCHTBI

7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMHUYECKHE PEAKIIUI
8 YMeHue onpenesTh:
8.1 BaJICHTHOCTh U CTEINIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BU/JI XUMUYECKOM CBSI3U U TUI KPUCTAJUIMUECKON CTPYKTYpPbI B COEUHEHUAX
8.3 XapakKTep Cpeibl B BOJAHBIX PacTBOpax BeUIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh (pU3MUECKHE U XUMUYECKHE CBOMCTBA!
IPOCTHIX BEMIECTB (KHCIOPOA, O30H, BOAOPOA, rpaduT, aiMa3, KPEMHHH,
9.1 azot, docdop, cepa, XJIOp, HATPHUH, KaIHid, MATHUH, KaJIbIHiA, ATFOMUHUH,
JKEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHABI M THIPOKCUAbl MeTtaiuioB I-ITA
9. rpym, amtomunus, meau (II), nunka, sxenesa (11 u 1), okcuasr yriepona (11
' u IV), xkpemuus (IV), azora u cdocdopa (IIl u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHas, yroiabHas,
KpEMHUEBAs! KUCIOTa U UX COJIH)
IIPOrHO3MPOBATh U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT
9.3 UX COCTaBa U CTPOEHMsS, NMPUMEHEHHE BELIECTB B 3aBHUCHUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTb IPOTEKAHMSI XUMHUYECKHX IMpEBpallEeHUI B
pa3IMYHBIX YCIOBHIX
10 YMeHue cocTaBisIiTh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS peakldid, B TOM
YHClIe:
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA H3YYEHHBIX KIIACCOB (TPYI)
' HEOpPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEKly HUMHU
11 YMeHue BEIYUCHATH (TPOBOUTH PACUEThI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO
' JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COEIMHEHNN
11.2 MAacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSIM XMUMHUYECKUX PEaKIUi U HaXOJUTh KOJIMYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MTPOIYKTOB PEaKIuu
12 Brnanenwne (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJaMU HAY4YHOTO TIO3HaHUs (HAOJII0JICHWE, W3MEpEHHUe,
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HKCIIEPUMEHT, MOJEIUPOBAHUE) MPU HM3YyUYECHUU BELIECTB M XUMHUUYECKHX
ABIICHUH; yMeHHEe c(hHOpMyIHpOBaTh MPOOIEMY H MPEAJIONKUTh MYyTH €&
pelieHus

12.2

12.3

13

13.1

Oe30macHOl paboThl ¢ XUMUYECKUMU BEIIECTBAMH, XUMUYECKOW TIOCYION 1
1a00paTOPHBIM 000PYIOBAaHUEM

npaBuiiaMud 0€30MacHOr0 OOpalIeHHs] C BELIECTBAMH, HCIIOJIb3yEMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBWIaMH T[OBEACHUS B LEISIX cOepexeHus
370pOBbSl M OKPYXKAIOIIEW MPUPOJHONM Cpelpl; INOHMMAHUE Bpena
(ormacHOCTH) BO3JIEUCTBHS HA KUBBIE OPTraHU3MbI OMpPEACIIEHHBIX BELIECTB,
Croco0OB YMEHBIICHUS U TPEIOTBPALICHUS UX BPEIHOTO BO3ICUCTBUS
Hanuune npakTUyecKUX HAaBBIKOB IUJIAHUPOBAHUS U OCYLIECTBICHUS
CHEAYIOINX XUMUYECKUX SKCIEPUMEHTOB:

U3y4YeHHE U OMNHcaHue (PU3NYECKHX CBOWCTB BELIECTB; O3HAKOMIIEHUE C
bU3MYECKUMU ¥ XUMUYECKUMH SIBICHUSIMH; OIBITHI, WIUIIOCTPUPYIOIIHE
MIPU3HAKY IPOTEKaHUSI XUMUYECKUX PEaKIUil

13.2

13.3

13.4

U3y4eHHue CrocO0O0B pa3esICHHs CMeceit

MOJIyYEHUE KUCIOpOAa M M3YYEHHE €ro CBOMCTB; MOJIyYEHHE BOJOPOJA U
M3yYEHUE €ro CBOMCTB; IOJYYEHHME YIJEKHCIOrO Ta3a M H3yYEHUE €ro
CBOIICTB; MOJyYCHUE aMMHAaKa U U3YYEHUE €r0 CBOWCTB

IIPUTOTOBJICHUE  pPAacTBOPOB C  ONPENENEHHOW  MaccoBOM  JoJeH
pacTBOPEHHOIO BEUIECTBA

13.5

IPUMEHEHUE WHIMKATOPOB (JJaKkMyca, METHJIOpaHXka U (eHoadTanenHa)
JUISL OIIPE/ICTIEHNSI XapaKTepa CpeJibl B pacTBOpaxX KUCIOT M IIeI0uei

13.6

MCCJIEIOBAHNE U ONMMCAaHUE CBOMCTB HEOPTaHMYECKUX BEILIECTB Pa3IMYHBIX
KJIaCCOB; H3Yy4YEHHE B3aUMOJEHCTBUS KHUCJIOT C MeTalllaMH, OKCHIaMHU
METaJIOB, PAaCTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMU;
MOJIydYeHUE HEPACTBOPHMMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeTaslia
IpyIr'MM U3 pPacTBOpa COJM; HCCIeAOBaHHE aMQpOTEpPHBIX CBOMCTB
TUIPOKCUIOB ATFOMUHUS M IIMHKA

13.7

pelIeHHe SKCIEePUMEHTANBHBIX 3afad Mo TeMaMm: «OCHOBHBIE KJIACChl
HEOPraHWYECKUX COCIUHEHUN»; «DJNEKTPOIUTHYECKAsT AUCCOLHAIUY;
«BaxkHelnme HeMeTanabl U UX COSINHEHN», «BaxkHelne MeTaJuTbl B UX
COCIUHCHHUS

13.8

XUMHUYECKHE HKCIEPUMEHTHI, WJUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peaKIuii HOHHOTr0 0OMEHa; Ka4eCTBCHHBIC PEaKIly Ha MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPAX WMOHBI: XJOpPUI-, OpoMua-, HOAuA-, cyibdart-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJI-UOHBI, KATHOHBI aMMOHUS,
MarHus, KaJbIlUs, aTlOMUHM, kene3a (2+) um xemeza (3+), meam (2+),
[UHKA

14

VYwmenue:
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14.1

OpPEACTaBIATh  pEe3ydbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TpapuKoB W TaOAMII W  BBIABIATH OSMIUPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCaAIbHO HaGHIOIIaeMBIMI/I XUMHNYCCKUMU
ABJICHUSAMHU MW IpoHecCaMH, HNPOUCXOAAINIMMHU B MAKpPO- WU MHKPOMHPE,
OOBICHSTH MMPUYUHBI MHOF006pa3I/I$I BCIICCTB
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IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon
1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC TTOHATUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEUICCTBA.

1.3

1.4

XuMuueckas Q)opMlea. BanenTtHOCTF aTOMOB XHMHYECKHUX »3jieMeHTOB. CTeneHb
OKHCJICHHUA
3aKoH IIOCTOAHCTBA COoCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHasAa Macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMHUYECKOTO DJIEMEHTA B
COCIMHCHHNN

1.5

KomuuectBo BemectBa. Monbs. MomnsapHas wmacca. MomsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

dusnyeckue U XUMUYECKUE SBJICHUSA. XUMHUYECKas Peakuus U e€ MPU3HAKU. 3aKOH
COXPAHEHHUS MacChl BEMIECTB. XUMHUUYECKNE YPABHEHUS

Ilepuoauueckuii 3akoH W Ilepuomnueckas cucrteMa XUMHUYECKUX 3yeMeHTOB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrtemMa XMMHYECKUX diemeHToB J[.M.
Menneneesa. Ilepuonbr u rpynnsl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA

22

2.3

Crpoenue atomoB. CocraB aToMHBIX saep. M3oronbl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX AeMeHTOB [leproanueckoit
cuctemsl /.M. MennaeneeBa

3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XHMHUYECKMX 3JEMEHTOB MEpPBBIX TPEX
NepuoaoB, Kajus, Kaiuplus (paaumyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBHH C
MOJIO’KEHHEM 3JieMeHTOB B [leproandeckoii cuctemMe U CTpOEHUEM HX aTOMOB

Crpoenue BelecTsa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMOJsipHasT W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKN 1 BUJIa XUMUYECKOM CBS3H

Baxuelmme npeacTaBUTENM HEOPraHUYECKUX BemlecTB. Hemerammbelr U ux
coeMHEHUs. MeTaiibl U UX COCIUHEHUS

4.1

Knaccudpukanums u  HOMEHKJIATypa HEOPraHWYECKUX COCAMHEHMH: OKCHJIOB
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(comeoOpasyrome: OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIC) M HECOJICOOpPa3YIOIIHE;
OCHOBaHMi (104N U HEPACTBOPUMBIC OCHOBAHU); KUCIOT (KUCIOPOICOACPIKALIHIE
U OECKHCIIOPOIHBIC, OJHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX )

du3znueckue M XMMHYECKHE CBOMCTBa MIPOCThIX BCHICCTB-HCMCTAJJIOB: BOJOpPOJA,

4.2 XJIOpa, KUCIIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS
®u3nuecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJusi, MarHusi W KajJblMs, aJIOMUHUS, Kejie3a. OJEKTPOXUMHUYECKUM s
HaIPSHKEHUN METaJlIOB
44 ®u3znueckue M XUMHUYECKHME CBOWCTBA BOJOPOJHBIX COEIMHEHHM HEMETAJUIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA
duznyeckue U XMMUYECKHE CBOICTBa okcua0B HemeTasuioB: cepsl (IV, VI), asora(ll,
4.5 IV, V), docdopa(lll, V), yramepoma(ll, IV), kpemuus(IV). IlomyueHue OKCHIOB
HEMETAaJUIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB IA-IIIA rpynn, uwmbka, memu(ll) u
skeneza(ll, III). [Tonyyenue okcUI0B METAIIOB
XVUMUYECKHE CBOWMCTBA OCHOBaHMW U aM(OTEpHBIX THIPOKCHIOB (Ha MpUMepe
4.7 THUAPOKCUIOB allFOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBa KHCIOT: XJIOPOBOJOPOJIHOM, CEpOBOIOPOIHOMH,
43 CEpHUCTOM, CepHOH, a30THOH, ¢ochopHON, KpeMHHEBOW, yroapHOU. (Ocolble
' XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOM CEPHOW M a30THOM KucioT. Ilomydenue
KHCIIOT
4.9 O6mue xuMuyecKkue cBoicTBa cpennux cosel. [lonydenue coneit
410 [Tonmyuenue, cobupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, aMMHaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyuenne amMmuaka, CEpHOM W a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OO0Imue
' CIOCOOBI MOTYYEHUS] METATIOB
4.12 I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN
5 XUMHUYECKUE PEAKIUU
Knaccudukanuss XuMAYECKHX pEaKIuid 1O Pa3IMYHbIM TpHU3HAKAM: TI0 YHUCIY H
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHHIO
CTeNeHel OKUCIEHUS XUMUYECKUX AJIEMEHTOB
50 TemnoBoil ekt XUMHUUYECKON peakIuu, TEPMOXHUMHUYECKHUE YpaBHEHHs. JK30- U
' SHJIOTEPMHUUYECKHUE PEaKIuU. TepMOXUMUYECKUE YPABHEHUS
OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENM U BOCCTAaHOBUTEIU.
5.3 [Ipomneccrr OKHCIIEHUS u BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON PEaKIINU
5.4 Teopust 3NEKTPOIUTHUYECKON aucconuanuu. KaTvoHbI, aHUOHBL. DJIEKTPOJUTHI U

HEAIeKTPONUThL. CUIbHBIC U clla0ble NeKTPOIUThL. CTeneHb AUCCOIHAIN
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Peakuuu nonHoro ooMeHa. Y ciaoBuUs MPOTEKaHHUS pPeaKii HOHHOTO 0OMeHa, MMOJIHBIE

33 U COKpalI¢HHbIC HOHHBIE YPaBHEHUS PeaKuil

6 XuMuUs U OKpyKarouas cpeaa
BemectBa u Marepuansl B IIOBCEJIHEBHOM JKM3HM uelnoBeka. besomacHoe

6.1 MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B jaboparopuu u ObiTy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX
XVMMHYECKOE 3arpsi3HEHUE OKpY)KaroIllel cpelpl (KUCIOTHBIE 0K, 3arpsi3HEHUE
MOYBBI, BO3/AyXa U BOAOEMOB), cHocoObl ero mnpenorBpamieHus [IpenenbHas

6.2 nonyctumas  koHneHtpauus —BemectB  (IIJIK). Pomp xumum B pemieHun
9KOJIOTHYECKHX Mpo0sieM. Y cuieHre NapHUKOBOTo 3 dexTa, pa3pyiieHue 030HOBOTO
cros
[Ipumenenne cepsl, a3ota, dochopa, yraepona, KpeMHUS U UX COSIUHEHHN B OBITY,
MEAMIIMHE, MPOMBIIIEHHOCTH M CEIbCKOM Xo03sicTBe. I[IpuMeHeHne MeTamioB u

6.3 CIUIaBOB (CTajib, YYT'yH, JIOPATIOMUHHUNA, OpOH3a) B OBITY M MPOMBINIICHHOCTH HX
coenquHeHuil. [loHATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT
KOPpO3UH

6.4 [IpupoaHbIle UICTOYHUKHU YTIEBOJAOPOIOB (yroJib, MPUPOMHBIN ra3, HEPTH), TPOTYKTHI
uX nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[TepBonavanbHbie TOHATHA 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTWIEH, 3TAaHOJI, TJIUIEPUH, YKCYCHasl KHCIIOTa).

' [TonaTtue o OMOJOTHYECKU BAXKHBIX BEIIECTBAaX: XKUpaX, OejKax, yrieBoJax — U UX

pOJIK B )KM3HU YEJIOBEKa

7 Pacuérnr:

7.1 o popmyraaM XUMHUYECKIX COeTMHEHUI

7.2 Macchl (MacCoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKHM YPaBHEHUSIM
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Xumus : 8-# kjacc : yriyonéHHbli yposens : yueouuk / O.C. 'abpuensn, N.I"
Octpoymos, C.A. CnankoB — 2-e u3., crep. — Mocksa : [Ipocsemienue, 2025

Xumus : 9-# knacc : yriyonéHubiit yposens : yueOHuk / O.C. 'abpuensn, YU.I'
Octpoymos, C.A. CnankoB — 2-e u3g., crep. — Mocksa : IIpocsemienue, 2025

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

e [abpuensn O.C., SAmykoBa H.B., Bocko6oiinukoBa A.B.: Xumus.
HacronbHast kHura yautesns. 8 Kjiacc: METOAMYECKOe mocooue

e bubmuoreka IIOK: caiit — URL: https:/lesson.edu.ru/04/08 - Tekct:
3JIEKTPOHHBIN

e [abpuensn O.C., SAmykoBa H.B., BockoGoithukoBa A.B.: Xumwus.
HacronbHas kHura yuurens. 9 kiacc: METOAMYECKOE mocodue

e bubmoreka IIOK: caiit — URL: https://lesson.edu.ru/04/09 - Texkcr:
3JIEKTPOHHBIN

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e POIIl: canr — URL: https://resh.edu.ru/subject/29/8/ - Tekcr:
3JIEKTPOHHBIN

e Slknacc: caut - URL: https://www.yaklass.ru/p/himija#program-8-klass -
TeKCT: 3JIEKTPOHHBIN

e POIIl: cantr — URL: https://resh.edu.ru/subject/29/9/ - Tekcr:
3JIEKTPOHHBIN

e Slknacc: cait - URL: https://www.yaklass.ru/p/himija#program-9-klass -
TeKCT: DJIEKTPOHHBIN
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