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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OImIero oOpa3oBaHus (yriyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, c yuerom denepaibHOi paboyeil mporpaMMbl BOCITUTaHUS.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIBIO OKa3aHHUS METOTUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMMbl IO Y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OOy4eHMs, BOCIHMTAHHMS M Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazgenaMm W TeMmaMm, pachpeieNieHHe Mo KiaccaMm, PEKOMEHIyeMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C YyYE€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
ocoOeHHOCTeW oOyuwaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOYKHOCTH y4eOHOTO TpeAMeTa B peaau3alud TPeOOBaHWUN K TJIAHUPYEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TIPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUIOB y4e€OHO-TIO3HABATEIBHOM  JIESITEIILHOCTH
00y4JaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEP KaHUS.

WN3yyenne XxuMuM HA  yYpPOBHE OCHOBHOTO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHPOBO33PEHUYCCKUX OPUCHTHUPOB, PA3BUTHS MHTCILICKTYAIbHBIX CIIOCOOHOCTEH U
WHTEPECOB OOYYaroNMXcsi, Ha MPOJOJDKCHHE OOYYEeHHsS Ha YPOBHE CPEIHETO
o01mero ooOpa3oBaHusI.

3HaHUE XHMHH CIY>)KUT OCHOBOH JUIsi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4aroIerocsi, ero MpPeACTaBICHUH O MaTepPHAILHOM €IWHCTBE MHUPA, BAKHYIO
pOJIb UTparoT GOPMHUPYEMBbIC XUMHEH MPEACTABICHHS O MPEBPAIICHHUIX YHEPTUU U
BCIIECTB B TPHUPOAE, O IMYTAX PEIICHUS TI00ATBHBIX MPOOJIEM YCTONYHBOTO
pPa3BUTHs YEJIOBEYECTBA — CBIPHEBOM, JHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOU
npo0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peanu3alMid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHpOBaHUS  KYJbTYpPhl  JIMYHOCTH  OOydYalOIIMXCA, WX  OOmed
GyHKIIMOHATEHOW TPAMOTHOCTH;



BHOCUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JESITEIBHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B IPO(PECCHOHATBLHOMN 1€ TEIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAay4HOrO0 MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCA KIIOUYEBBIM 3TAllOM B
(bopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3zoBaHue 00yJaIOUUXCS.

JlanHbple HampaBiieHHs B OOYYEHHM XHMHHM OOECHEYMBAIOTCS CHEIU(PUKON
COJICpKaHMsSI TIPEAMETA, KOTOPBIM SIBISETCS MMEAAroru4ecku aJanTUPOBaHHBIM
OTPaKEHHUEM OMNPEICIICHHOTO 3Tana Pa3BUTUS XUMHUH.

YriyOnéHHbI Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMMUCS CUCTEMbI MTEPBOHAYAIIBHBIX TOHATUNA XUMUM, OCHOB
HEOPTaHUYECKONM XMMHUHU, OCHOBOIIOJIAraloOlIUX MpPEACTaBICHUN OOIIe XuMUMU U
OT/ICJIbHBIX 3HAYUMBIX MTOHATUN OPraHUYECKOU XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uszydeHuro. CoJepkaHue CKJIaJbIBACTCSI U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMbl OPraHU30BaHbI MO MPHUHIUITY MOCIEA0BATEILHOIO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

YYE€HUSI O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEACTaBICHUM 00 ANEKTPOJUTHUECKON JUCCOIMALIUM BEIIECTB B paCTBOPAX;

0 XMMHYECKON KMHETUKE U TEPMOJIMHAMUKE.

B 0CHOBY TeOpeTMYECKHX 3HAHUU TMOJO0KEHbl AMIHUPUYECKU TOTyYCHHBIC
daxTel. TeopeTnueckue 3HaAHUS Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyromMy W 0O0€CleurBalOT OOYy4YalIIUMCS BO3MOXXKHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0JACTH NPAKTUUECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHME  coAepKaHUsT NOpOrpaMMbl O  XHUMHUU  MOPOUCXOAUT €
WCIIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpYXarolud Mup, Ouosorus, ¢Qusznuka, MareMmaruka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001Ier0o 00pa3oBaHUS MO XUMUU (YTITyOJIEHHBIN
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAILHOTO XapakTepa
oOpazoBaHus, cnenuuku y4eOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIEIIHOTO



oOyueHusi Ha CIeaylolleM YypoBHE oOpa3oBaHus. B mporpaMme mo XuMHH
peanu3yeTcsl pa3BUBAIOLIas M MpaKkTUYecKash HaNpaBIEHHOCTh OOYyUEHHUs XUMHH,
mubdepennnanys  oOydeHus,  BKIOYArOmias  NpOoQUIbHYIO  MOATOTOBKY
oOydJarommxcss M TMOCJIEeNyIolee CaMOOINpeeieHe B BbIOOpPE HampaBJICHUS
oOydeHus B Ipo(PUIBHBIX KJIaccax.

Yrny0néHHoe UM3ydeHHWe XHMMHHU CIOCOOCTBYET — peanu3aluu  3ajad
pohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIIOCOOHOCTH TPH HU3YYEHUH Y4eOHOro TpeaMera, HEoOXOauMble IS
IPOAODKEHUs 00pa30BaHuUs U albHEHUIIEH TPYI0BOU JEATEIBHOCTH.

[Iporpamma 1o xumuu (yrayON€HHBI YpOBEHb) NpeIHa3HauYe€HA IS
UCIIONb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOMIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MPO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHU.

OOpa3oBaTenbHble PYHKIUM XUMHUHU, W3Yy4aeMOl Ha yIJIyOJICHHOM YpPOBHE,
peanu3yroTcs B mpolecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
007acTi COBPEMEHHOT'O €CTECTBO3HAHMS, OOJIACTH MPAKTHYECKON MEeATEITHHOCTH
4yeJl0oBeKa M OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. 3anada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUM — BaXKHEHUIITNX
(GaKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapaKTepa, s3blka HayKd, B TMPUOOIIEHUH K HAYYHBIM
METoJaM TIO3HaHMSI TMpPU M3YYEHUM BEIIECTB W XMMHYECKHUX PEaKIHM,
(GOpMHUPOBAHMN U PA3BUTUH MO3HABATENBHBIX YMEHUN U CIOCOOOB JESATEIbHOCTH
U HMX NPUMEHEHUH B Yy4eOHO-TO3HABATEIbHOW M Yy4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHHM TIPaBWJ O€30MacHOrO OOpaleHHus C BEIIeCTBAaMH B
MTOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPAXKAIOT HAIIPABIEHHOCTh 00YUYEHHs Ha pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTHU, (POPMUPOBAHUE €€ UHTEIIEKTa U O0IIEH KyJIbTYpBHI.

W3ydeHne XMMHUH HAMTPaBJICHO HA JOCTHKCHHE CIICAYIOINX IEJICH:

dbopMUpOBaHHE WHTEUIEKTyaJIbHO pPAa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIPHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

dopMUpOBaHHE  CHUCTEMBl XHMHUYECKMX 3HAaHUM KaKk  KOMIIOHEHTa
€CTECTBCHHO-HAYYHON KapTHUHBI MUpPA, KaK OCHOBBI JUISI TIOHUMaHUS XMMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEro MUpa, OCBOEHHUE S3bIKa HAYKH;

npUOOIIEHNE O0YyJaromuXcsl K CaMOCTOSITEIbHOW TIO3HABATEIBbHOU W
UCCIIEIOBATENbCKOM  AEATENbHOCTH, K  HAy4HbIM  METOJaM  TIO3HaHUS,
(dbopMHpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;



dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
TPAaMOTHOCTH, B TOM UYHCI€ YMEHHA OOBSCHITH W OIICHUBATH SIBIICHUSA
OKPYXAIOIIEro MHpA, MCIOJB3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YYCHHUH
XAMHH, TPUMEHATh WX TMPH PEIICHHH TpoOJeM B TOBCETHEBHOW KHU3HU W
TPYJAOBOH ACSITEIHLHOCTH;

pa3BuUTHE Yy OOyYarONIMXCsl HMHTEpeca K H3yUYCHHI0 XUMHH U chepam
NEATETLHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAITPABICHHOCTH JAIBHEHIIIETO 00YUICHNS,

OCO3HaHHWE IEHHOCTH XMMHUYCCKUX 3HAHUU B KM3HU YEIIOBEKA, MMOBBIMICHUE
YPOBHSI SKOJOTUYECKON KYJbTYpbl, HENPUATHE JEUCTBUM, MPUHOCIIIUX BpPEI
OKPYKaIOWIEN Cpeie U 3J0POBBIO JIOICH;

nprUoOpeTeHNEe OO0YYaIOIMMHUCS ONBITA CAMONO3HAHUS, KIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera « XuMus» OTBoAUTCS 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HefieNt0), Bcero 272 vaca 3a JiBa roja oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHayaIbHbIE XUMHYECKHE IOHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KU3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUsSI XUMUU. XUMHUS B CHCTEME HayK. Terna u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHUs BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
IIO3HAaHNs B €CTECTBEHHBIX Haykax. [IpeacTtaBieHMs O HaydYHOM IIO3HAaHMM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIEeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumuu. UCTOYHUKY XUMUYECKOU UH(POpMAITUH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecH. [IpuponHbie cMecu: BO3AyX, NPUPOAHBIN ras,
He(Th, IPUPOAHBIE BOJBI, TOPHBIE MOPOABI U MUHEpaJbl. IIoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrocoObl pasznenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. IIpocThie M ClOKHBIE BELIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJIPHOIO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEAUHEHUM U cocTaBieHue (OpMya OWHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH 3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAas Macca.
OTtHocuTeNbHAs MOJEKYJIsIpHAs Macca. MaccoBast A0 XMMUYECKOTO AJIEMEHTA B
coenuuennu. Haxoxxenue nmpocTeitiieir popMyIibl BEIIeCTBa MO MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BeuecTBa. Pacyersl mo Qopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas 10JA
XMMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssi
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Pu3NYeCKUe U XUMHUUYECKHUE SBICHUS. XMMHUYECKas PEaKus U €€ MPU3HAKH.
VYcnoBus NpOTEKaHUsI XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MacChl BELIECTB.
AtomMHO-MonekysipHast teopus. JKuszHb u gesarensHocth M.B. JlomoHOocoBa.



XHUMHUYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMelneHus, 0OMeHa). PacueTsl mo XMMHUYECKUM ypaBHCHUSIM.

OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMHUYECKON TIOCYZOoM, C MpaBWiiaMu pabOThl B JIabopaTopuv M MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOopynoBaHueMm. M3ydeHue u  omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenne ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3AUMOJECHCTBUE COJbI WM
MeJla C COJSHOM KuciaoTo) siBneHud. O3HakomiieHHE ¢ 00OpaslamMu BEIIECTB
KoiauuectBoM | Mmonbs. HaOmiogeHune W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHe caxapa, B3auMOJICUCTBUE CEPHOM KHUCIOTHI C
XJIOpuoM Oapusi, TOdydeHue u paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Mmeau (). Mzyuenue
CrocO0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIAUS, XpoMaTorpadus), MPOBEICHUE OYUCTKA TOBAPEHHOM
conu. HabmoneHne u onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbiii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA M0
U3BECTHOM OTHOCUTENHHOM TIIOTHOCTU. OOBEMHBICE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue u XMMUYECKHE CBOMCTBA (peaklUy TOPEHUSI U OKUCIICHHUSA).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0poia B 1a00OpaTOpru U MPOMBITIUIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE [JIs JKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(HEKT XUMHUUECKOW pPEaKIuy, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- U 3HJ0TepMUUecKue peakuuu. TommuBo. Mcnonp30BaHue yriisi U METaHa B
KadyecTBEe TOIUIMBA. 3arpsi3HeHne Bo3ayxa. [lonstue o mapaukoBoM dpdekre.

Bonmopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOOBI
nonyuyeHus. [lonstue o kucnorax u cossix. Menonp3oBaHne BOJOPOIa B Ka4eCTBE
TOIJIUBA.



Bonma. dusnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PacTBOpEL.
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoiicTBa Bojabl. [loHstne 00 ocHoBaHusx. [lonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHAOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMUYECKUE CBOMCTBA OKCHUJIOB
(B3aUMOJIEHCTBUE C BOJIOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHATHE O TMAPOKCHUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KHUCIOTaX.
Kucnorel. Knaccuduxanus kucior. MexayHapolHass HOMEHKJIAaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3NYECKHE M XUMHUYECKHUE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHMM: IMIENOYM W HEPACTBOPUMBIC
OCHOBaHUs. MexIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTydyeHUs. AM(OTEPHOCTb.
[Tonsitue 00 amdoOTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJie. TpuBualibHble Ha3BaHuA cojie. @Dusnueckue u
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eHeTnyecKkas CBSI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEPUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUM:

KOJINYECTBEHHOE OIIPENIEIICHUE COAEPKaHUS KUCTIOPOa B BO3AYyXE;

NoJIyuyeHue, cCoOnpaHue, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOPOa;

HAOIOJIEHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHUE C 00pa3iiaMu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MOJy4YeHHe, CcOOMpaHue, paclo3HABaHUE M H3YYEHHE CBOWMCTB BOAOpOAA
(ropenue);

B3aMMOJICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEH PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAECICHHONM MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMOJICHCTBHUE BOJbI C METAJNIAMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEIOYEHN C MOMOIIbIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3Il0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCITOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJyYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYTUM W3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUA [IUHKA C PACTBOPAMU KHCIJIOT U LIEIOYEH;

pEellIEHHE »HKCIEPUMEHTAJIbHbIX 3adad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanuyecknit 3akoH u Ilepumoamueckast cucreMa XHUMHYECKHX
yemenTOB /I. U. MenaeseeBa

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI ¥ TUIPOKCHIBI.

ITepunonnueckui 3aKOH. OTtkpbITHE ITepnoanyeckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHtoB [, WM. MeHnneneesa.
Kopotkoniepuognas u jgiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTalb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAallMd W AJIEKTPOHHO-
rpadudeckue (Hopmyabl aToMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEpPA,
HOMEpa Mepuoia U rpynibl djieMeHTa. CTpoeHUe MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbixX 20 xumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTMYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransm. Gusznueckuii cmpic [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepUuoaaM.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKUX HJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [leprnonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbBI XUMAYECKUX
DJIEMEHTOB JUIA Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHUYECKas CBSA3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpPHAs CBS3b, KOBAJECHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHHU3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyibl BemiecTB. KaTvoHbBl n
AHUOHBI.

Kpucramnnueckue wu amMop@Hble BewmecTBa. THMBl KPUCTAUIMYECKHX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMSs W BOCCTaHOBJIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIH.
CocraBieHue ypaBHEHHN TPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCNEpPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PUCYHKOB, MOJEIEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJT;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUHN (TOPEHHE, PEAKIIMH PA3IIOKEHHMSI, COSTUHEHU).

MexnpeaMeTHble CBA3H

Peanmuszanus MeXNnpeIMETHBIX CBS3€d IMPU W3YYEHHMM XMMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: BJIeHUE (TIPOIlecC), HayuHbI (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CUHTE3, KiaccuUKanus, NEPUOTUYHOCTb,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sABIEHUS NTPUPOIbI, (PHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
busznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHus, 00bEM, Macca, arperatHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJIEKYJa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUYECTBO TETUIOTHI.

buonorus: 6uocdepa, poTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIHI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHocdepa, IPOU3BOJICTBO, XUMUICCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[ToBTOpeHune u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoilCTBa aTOMOB  XHMHMYECKHUX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCT, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX  opOuTane  aToMoB  OOJBIIMX  TMEPUOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCTh. lIpenacraBieHue o
MIEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHHOCTD, OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUJAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BeimiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUS (BOJAOpOJHAs CBs3b, CUJIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUSI ~ XUMHUYECKUX  PEaKIHil.
Knaccuduxanyss XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacCTBYIOIIMX B pPEaKlUUHd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajanu3aTopa, Mo arperaTHOMY COCTOSTHUIO pearupyromnx BEIIeCTB).

DONeMeHThl XMMHYECKONW TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3(PeKT XUMUUECKOW peakIuu. IK30- U IHIOTEPMHUYECCKHE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W €ro clueacTBus.
Brruncnenust no TEpMOXUMHYECKUM YPaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKIMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmenThl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. I[IporHosupoBaHMe€  BO3MOXHOCTHM  NIPOTEKAHHUS  XHUMHYECKHUX
MpEBpAIlCHU B PA3IMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucaurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHUE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAaHUEM METO/1a JJIEKTPOHHOT'O OajlaHca.

OJIEKTPOJINTHYECKAs JIHucconmanus. XUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus 3IEKTPOJMTUYECKOM  AUcCcOLMalMM. PacTBopeHne Kak — (U3MKO-
XUMHAYECKUH npouecc. [lonaTre 0 ruparax U KpUCTALIOTUAPATAX. DJIEKTPOIUTHI
U HEIEKTpOoiuThl. KaTHOHBI, aHHOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKON cBsA3U. CuibHble M Ci1a0ble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuv. MIOHHOE NMpOW3BENEHUE BOJBI.
Bopoponueiii  mokaszarenb. WHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLUAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHbIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBaHHWIl M COJIEl B CBETE MPEICTABICHUN OO0 3JIEKTPOIUTHYECKOU
nucconnanvu. KauectBeHHbIE peakiMi Ha NOHBI.

I'mppoimn3 conei. oHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEIICCTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmmasa), CI0KHBIX BEIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKLUN OT BO3IEUCTBHUSA
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUii;

WCCIIEJOBAHUE DSJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUUALIAU
KHCJIOT, LIEI0YeH U COJIEH;

IPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIMX MPU3HAKKA NPOTEKAHMS PEaKLMA
MOHHOTO 0OMeHa (00pa3oBaHue OCaIKa, BBIICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKkMyca, METHIOpamxka u (perondranenHa) mis
OIpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHHI U COJIEH;

MPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIMIECTB C IMOMOIIBIO KAaYECTBEHHBIX
pPEaKUNil HA UOHBIL;

pelIeHrne HKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conen», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJuibl 1 MX cOeIMHEHU S

OO6mrast xapaktepuctuka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TIPOCTBHIX BEIIECTB, auioTponus. OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe CTeNneHu okucieHus. CTpoeHrne U (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMopCiiCTBHE C  MeTaJlaMHM, HEMeTaJlaMH, BOJOM,  ICIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBue XJjopa W XJIOPOBOJAOPOJAa Ha OpPraHW3M YEJIOBEKa.
Baxueimme xmopuasl W HUX  Haxoxiaenue B npupone. llonstue o
KHUCJIOPOJCOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cephl. AJIIOTPOINHBICE MOJUPUKAIIMU KHUCIOpOoaa U cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJICUCTBHE C HEMETayIlaMH, MeTalIlaMU, KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoM kuciotamu). CepoBOJAOpOA, CTpoeHHEe, (UHUYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOWCTBA). OKCHUIBI
Cephbl Kak MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, (Qu3nueckue W XUMHYECKHE CBOMCTBa (00IIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIO0Cc00a MOTyYeHUs
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyibdaroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCNMHEHNH B Ipupoae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpeabl
COEIMHEHUSAMM Cepbl (KUCIOTHBIE JOXIM, 3arpsA3HEHHUE BO3/1yXa), CIOCOOBI €ro
peAoTBPAIlCHUSI.



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

A3oT, pacnmpocTpaHeHue B mpupoje, (Ppu3ndeckue m XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TOJyYCHHE B
7a0opaTopuM U MOPOMBINUIEHHOCTH. WMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJCHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Oxcuabl azora (I, I, I, 1V, V).
A3zotuctas Kuciaota. A30THasI KUCIIOTa, €€ MoJy4YeHue, (U3nYecKue U XUuMUYECKUE
cBOMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITIUIEHHOCTH. HuTpaTsl 1 HUTpuTHL. KauecTBEeHHBIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIC MOXAHW, 3arpsI3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponubie Momudukanmu (ochopa (Oenmbiii M KpacHBIM
dbocdop), puznueckue U XMMHUUYECKHE CBOMCTBa (B3aMMOJICHCTBHE ¢ METaJlJIaMH,
KHUCTIOPOJIOM, TaJIOTeHAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, GuMYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranoreanax dochopa (11, V).

[lonsitTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenbl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIC CTEIICHNU OKUCIICHUSI.

VYraepon, amnorpornsbie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
(B3aMMOJIEHCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOH M
cepHoit kucnoramu). [lorsitue 06 ancopOuuu. KpyroBopot yriaeposa B mpupo/e.
Oxcunpl yriaepona, ux GuU3NUEeCKUe U XUMHUUECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, TMOJydYeHHE W mpuMeHenwe. KapOoHatsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THIECH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTUYECKU Ba)KHBIX OPraHMYECKUX BEIIECTBaX — >KMpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKU3HU 4YeloBeKa. EAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCTMHEHU.

KpemHuuii, ero ¢usmyeckue M XHUMHUYECKHME CBOWCTBA (B3aMMOJICUCTBHE C
MeTaJlaMH, KUCJIOPOJOM, YIJIEpOJOM, TaJloreHaMu), MOJyYeHUue U MpPUMEHEHHE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOICTBA, MOJYYEHUE M NMPUMEHEHUE B
OBITY M MPOMBIIIIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalIbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

bop. OcobenHnoctu crpoenus atoma. OO6mue npeacTaBieHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX XJIOPUJOB (TaJIOT€HUI0B);

IPOBEJCHUE ONBITOB, OTPAKAIOLMX (U3HMUECKHE U XUMUYECKHE CBOWCTBA
raJIor€HOB U MX COCIUHCHMIA,

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIU Ha XJIOPHUI-, OPOMHUI- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS,

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe  mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX PEaKiuid Ha CyabPuia-, cyrmbPuT- u Cyibdar-
MOHBI U HAONII0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OPEHHI;

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

MPOBEJICHNE KAUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHUE MPU3HAKOB UX MPOTEKAHUS;

W3Y4YEHHE B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POCHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PELIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJacopOIMKM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM IPOTHUBOTa3a;

MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

pOBEJCHNE KAueCTBEHHBIX peakluid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
U3Yy4YEHHUE NPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILIEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3liaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

pelIeHne 3KCepUMEHTANBHBIX 3a/1a4 M0 TeMe «BakHelie HeMeTauibl U UX
COCTUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aroMoB. Metaiuibl A- u b-
rpymn. CTpoeHuE MPOCTHIX BEIMIECTB — METALIOB. MeTralmyeckas CBSI3b H
MeTaJuInYecKasi KpucTauimueckasi penieTka (MpUMUTUBHAS KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (PU3UYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUUYECKUW pAI HANPSHKEHUN
MeTtasuioB. O0mue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe crioco0bl MOTyYeHUs
METAJIJIOB, METAJUTYPTHsl. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
crioco0oB TmoJyiyueHusi MetauioB. [loHATHE O KOPpPO3UMM METAJUIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpumMeHeHne MeTamIoB U CIUIAaBOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOJTyYeHHE.
Okcuabl U TUIPOKCUIBI HATPUS U Kaynsl. [I[puMeHeHre MeI0YHbIX METAJIJIOB U UX
coequHeHu. buonornueckas poyib HaTpUs U KAJIUSL.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMd W KaJbLUHM: TIOJOXKEHUE B
ITepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXKJIeHUE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplus. BaxHelue coelMHEHUs KalblMsl U MarHus (OKCHUJ, THAPOKCHI,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kajbLus B IpUpoIE.



AmoMuHMIL: IostokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxOKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [I[puMeHenne antoMUHNSA U €ro CIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATrpYyMN):
nonoxkenne B llepuomnueckon cucreme xumuyeckux odnemeHto [J[. WM.
MenneneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» JIEKTPOHA Ha
IpUMepe CTPOEHUsI aTOMOB XpoMa, Mesiu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJAPOKCHIOB METAJUIOB OT 3HAYEHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCJIIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
[lepBoHa4YaJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHEe aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XUMHUYECKHMX CBOWCTBaX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUAAX, THMIPOKCUAAX U
COJIsIX, UX npuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIiuy Ha KaTHOHBI Meau (2+) u cepedpa.

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

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKHUE CBOMCTBA JKelle3a, IPUMEHECHUE. bruonornyeckas poJib
xene3a. Oxcuasl, Tuapokcuasl U conu xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M moJiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [I[pou3BOACTBO YyryHa W CTalIu.
DKOJIOru4ecKue mpoosieMbl, CBsI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aWMOJECUCTBUS METALUIOB C BOJOM, C PAacTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOLIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
noauzaa Kanus, KOppo3uHl METAIIOB;

U3y4eHHE OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHUIOB KajbLUsl U HATPUS C
BOJIOH, MX THIPOKCHUIOB — ¢ okcuioM yriepoza (1V) u kucnoramus;

U3y4eHUE CBOMCTB KapOOHATOB M TMAPOKApOOHATOB KaJbIHUs, )KECTKON BOJIBI;

W3YYEHHE NPOLECCOB IIOIYYEHHS THUAPOKCUIOB JKEe3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, ATIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHCAHWE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPHS, KaUsi |
KaJIbIIUS;

uccienoBaHne aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKA;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 33J1a4 M0 TeMe «BaxHeumme MeTauibl U ux
COCTUHEHUSD.

XuMHUSA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeOBeKa. BakHeuiue
BEILIECTBA U MaTepuaibl, 00JACTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiui B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

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

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS W 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX JJIEMEHTOB M MX COCIUHEHUH sl PyHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaloeh cpeibl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCIMHEHUSMHU YTIIIEpOa, a30Ta, CEPbI, TKENIBIX MeTauoB. [loHsaTHE
o IIJIK. Ponp XxuMuu B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJIECIMPOBAHUE MpolEecca
o0pa30BaHUs KUCIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne u 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH U [lepuoanueckasi cucreMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMax.

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

Knaccudukanumsa XUMHUECKMX pEAKIUH 10 Ppa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBanrie BO3MOXKHOCTH MPOTEKAHUS XUMHUUYECKHX IMPEBpAIICHUN B
pa3IMYHBIX YCIOBUAX HAa OCHOBE MPEACTABICHUNA XWMHYECKOM KHUHETHKUA H
TEPMOJUHAMUKH.

XHUMUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJIEHUS. DNEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHM W COJE€dl B CBETE€ MPEJACTaBICHUN 00
IEKTPOIUTUICCKON  JAUCCONMAIIMM W OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mescnpeomemnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYYHBIEC TIOHTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
rUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, DKCIIEPUMEHT, MOJICIHPOBAaHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

du3nka: BEMIECTBO, TENO, (U3MUCCKUE BEIMYMHBI, C€IWHUIBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJICKTPOH, SApPO aroma, NpPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PaJHOAKTUBHOCTH, albh(ha-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUI 3apsii, MPOBOAHUKH, IMOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTP, pa3yioKeHHe OeI0Tro CBeTa B CIEKTP.

buonorus: sxocucrema, 6uochepa, hoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOpPEHUs, MHKPOIJIEMEHThI, MaKpPOIJIEMEHThI, IUTATCIbHBIC
BEIIECTBA.

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

TexHomorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIIbCKOXO0351iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTHH DJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI IO XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUsl JOCTUTAlOTCS B XOJie OOyYeHMs] XMMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAIUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu TOBEICHUSA U
CIIOCOOCTBYIOT IpoIleccaM CaMOMO3HAHUsS, CaMOPA3BUTHUA ¢  COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlIMpEeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY ¥ MCTOPUYECKOMY HACIEIUI0, MOHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruosa;

2) rpaskaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HO00Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIN B IpoIlecce YUYeOHOU U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) GpopMupoBaHUSsI HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHYECKHUE TMPECTABICHUS O BEIIECTBE W XMUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJUMBIC IS
MOHMMAHMUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JI1 Pa3BUTHUSl Ka)KJAOTO YeJIOBEKa
Y TPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJU M MECTa HAYKU «XHUMHSI» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJIHON U TEXHOJIOTUYECKOM Cpeoii;

MO3HABaTENIbHAsI MOTHBAlUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHHIO, K MCCIIEN0BATEIbCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 KU3HU, OCO3HAHHE MOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOT 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyaIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOIO OTHOLIEHUS K TPYIOBOM JAEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIbCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHCIIE K
npodeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOKHOCTH CaMOpEaIu3alluu B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHUS K MIPUPOJE KaK UICTOYHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXKHBIX MOCJIEACTBUN IS
OKpYXarollel cpeAbl; OCO3HAHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pelIeHUs; CHOCOOHOCTh NMPUMEHATh 3HAHMS, MOIy4aeMble
MIpU U3YYEHUU XUMHH, Uil PEUIEHUS 3a]lad, CBS3aHHBIX C OKPYXKAIOIIEH cpenoil;
AKTUBHOE HEINPUATHE JCUCTBUH, TMPUHOCAIIUX BpPEH OKPYXKAIIIEH CpEeIE;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpel; TOTOBHOCTHh K YYAaCTHIO B
MIPAKTUYECKOMN JEATENBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

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

YCBOCHUE MEXIUCIUTUIMHAPHBIX (MEKMPEAMETHBIX) TIOHATHHN, OTPaXKAIOIIIX
MaTepuaIbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
JHEprusi, sBJICHUE, HAay4yHbIH (PaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJAEpX)aHUS Yy4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMH, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
00yJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHuUBEpPCAJIbHBLIC y‘leﬁHLIe HeﬁCTBHﬂ

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA I KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0 aHAJOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3y4aeMBbIX TMPOIECCaxX M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCITOIb3yeMbIe B XMMHUH, TIPEOOPA30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHEC BEIIECTBA U XUMUICCKUE PEAKITHH.

ba3oBble wucciaegoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 IMO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJBl HAYyYHOTO ITO3HAHHUS BEIIECTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATECIILCKON IeATeIIbHOCTH;

YMEHUSI HCIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTaBUTh BOIIPOCHI;, aHAJTU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeJb W 3aJaud, COOTBETCTBYIOIIUE
pENICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIBHYIO UM OOBSICHUTEILHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS H OKCICPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl IHTepHeTa); aHanu3upoBaTh HHPOPMAIUIO U KPUTHIECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3auuHble METOAbl M (OpPMYJIUpPOBaTh 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOUN MJis BBINOJHEHHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHBHBIE TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AWarpaMMbl, TaOIMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA PadOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPECTABIATh TMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JNIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CHTAIUCH
pE3yJIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO OKCIEpUMEHTa (MCCIIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJe JUaiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEIIBHO BBITIOTHEHUS MPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paCHpeleisaTh 3aJaud MEXIY
YJICHAMH TPYNIIBI, BBITIOJHATH CBOIO YacTh pPabOThI, KOOPJIWHHUPOBATh CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TII0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEMbl Ha
OCHOBE ydeTa OOIWX HHTEPECOB M COIVIACOBAHMS TIO3WIIMM, y4acTBOBATh B
o0CyXJeHnl, OOMEHE MHEHHUSIMU, «MO3TFOBOM INTypMe» U JApyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHMn3ali, CAMOKOHTPOJII, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI pellaTh yuyeOHble U MCCIEI0BATENbCKUE 33Jayd: CAMOCTOSTEIHHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubOoiee NOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHON WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 000OIIEHNUS U BBIBOBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IIPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAaMOKOHTPOJIb JE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OO0Iee CoJepkKaTeabHOe
AP0 C TMPEAMETHBIMH pe3yjbTaTaMU 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co0OM, YTO TO3BOJIIET PEAIN30BHIBATH YIIyOJIEHHOE H3Y4YEHHE Kak B paMKax
OTIEIBHBIX KJIACCOB, TaK M B paMKax pealu3alid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCII€ UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepiieHHH peanu3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyyaroluecss CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJAJAETh PacCIIMPEHHBIM
KpPYroM MOHSATHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYaOIIUMUCS HAyUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUecKux s MpeIMETHON
o0nactTu «XUMUSA»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEeHHsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydwaromierocs OyayT chopMupoBaHbI
CIICAYIOIIME TPEIMETHBIC Pe3yJbTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUUYECKHUX TIOHSTHUN: aToM, MOJIEKYJa,
XUMHUUYECKUW DJIEMEHT, METajUl, HEMeTasl, a/UIOTPOIHus, MPOCTOe BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOJHAas M HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOro »JJIEMEHTa B COEAUMHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(oOTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJIaCCU(pUKALMs PEaKUUi: peakiuu COCIMHEHUS, PEAKINH Pa3I0KEeHUs, PEeaKuu
3aMEIICHHS, PeaKIuu OOMEHa, AK30- W SHIOTEPMHYECKHE PEaKIUH; TEIUIOBOU
ah(deKT peakiuu; SAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpoueHTHas KOHLEHTpalusl) B pacTBOpPE, MOJIApHAs KOHLIEHTpAUus BEIIECTBA B
pacTBOpe; JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLIUN;

OTPEJIENISATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb OKHCIEHUS 3JEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

paCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAacChl BEUIECTB, MOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, NIPEACTABICHUNA O HAYYHBIX METONAX
MIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
VICCIIEIOBAHUS BEIIECTB U U3YUYECHUS XUMUYECKUX PEAKIIUK;

JEMOHCTPUPOBATh MOHMMAHUE TIEPUOJAUYECKON 3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckoi
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moarpynmna (A-
rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINE
MIEPUOJIBI»;

COOTHOCUTH 0003HAau€HHUs, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xuMmuueckux oneMeHtoB J[. WM. MenaeneeBa», ¢  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsi
s1pa, oOlIee YUCIIO 3JEKTPOHOB U PACIPEIEICHNUE UX O 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE D3JIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKHE PEAKLMHU (110 YUCILY U COCTaBY YYacCTBYIOLIMX B PEAKLIMH BEIIECTB, O
TEIoBoMY 3G (heKTy);



XapakTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMHU, MOATBEPKIas MPUMEpPaMU MOJEKYJISPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIii;

OIKCHIBATh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa U CTPOEHUS, BO3MOXKHOCTU IMPOTEKAaHUS XUMHYECKHX IpPEBpALICHUN B
Pa3INYHBIX yCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa IO (QopMyJie COCIUHEHUs, HAXOJIUTh
IpoCTeHIIyo (GOpPMyITy BEIIECTBA MO MAaCCOBBIM MIJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PAaCTBOPE, MOJSPHYIO KOHLEHTPALUIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 10 YPABHEHHSIM XUMUYECKOW PEAKIINH;

IPUMEHATh OCHOBHBIE OIEpAIM MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaKklnii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJIEHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YYEOHOT'O COJepKaAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHMS M  BOCCTaHOBJICHHUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUi
(MEeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBSA3U MEXKIYy peaTbHO HAOII0IaeMbIMH XUMHYECKUMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOSAIIMMHA B MAaKpO- U MHUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia — Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XHMHUYECKOM TMOCynbl M O0OpYyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIECTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeIIecTB (BOAOPOAA U KHUCIOPOZa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
AKCIEPUMEHTAJIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIACChl HEOPTaHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIEH yMeHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBaMH, HCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHE MTPABUJI MIOBEACHUS B LIEJIIX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIICH CpeIbl.

K xoHuy oOyuenuss ¢ 9 knacce y oOywaromierocss OyayT coOpMHUpPOBaHbI
CIICyIOIe TpPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKPBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUYECKUW 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, AaHUOH, »JJEKTPOOTPULATEIILHOCTb, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, TerIoBor 3P heKT peakiuu, Mojib, MOJIIPHBIMI
00bEM, pacTBOp;

AJIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUAPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLHMHU, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aJIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAS, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUJIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE DPEIIeTKH (MPUMHUTHBHAS KyOuueckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Usl METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, JIIEMEHTBI XUMHUECKOU
TEPMOJIMHAMUKH KAaK OJHOM W3 TEOPETUUECKUX OCHOB xumuu; [1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

HCIIOJI30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUM;

ONpeAEsATh BAJICHTHOCTh U CTEIEHb OKHUCJICHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU Mo (opmyiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAINTMYECKOW) B HEOPTaHUYECKUX COCJIMHEHHSX, 3aps]l HMOHA MO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEOVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIca Ilepuomnueckoro 3akona J[. M. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €r0 NOHUMAHUE:

ONMKCHIBATH W XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbIe IIEPUOABDY U «OOJIBITHE TIEPHOIBI;



OOBSCHATH CBS3b TMOJOKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM JJICKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOJAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeiax MalbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHUM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaNmpaBJICHUS CMEMICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECKUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XMUMHYECKHX HJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYaCTHUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMUYECKHE CBOICTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M HMOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUCCKON JUCCOIUALIUMA KUCIIOT, IIeIouen
W COJICH; TOJHBIE M COKpAICHHbIE YPaBHEHUS pEaKIMil HMOHHOTrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTb MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CYIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOJHBIX paCTBOpPAxX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHH, 0op, a30T, pocdop,
cepa, XJop, HATPU, KaJuil, MarHui, KaJIbIIAM, ATFOMUHUH, KEI€30, ME/lb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHCJI€ HUX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIIUe KUCIOTH XJIOpa, a30THCTast, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kamus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3y4yaeMbIX BEIIECTB B MPUPOIHBIX MpOIEccax,
BJIMSTHUE Ha KUBBIE OPTaHU3MBbI, TPUMEHEHHUE B PA3IMUHBIX OTPACISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbduT-, Cynbua-, HUATPAT- U HUTPUT-UOHBI, TUIPOKCUI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTlOMUHUS, Kee3a (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSICHATH U NMPOTHO3UPOBATH CBOMCTBA BaXKHEUIINX M3y4aeMbIX BEILECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUIN B Pa3TMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX OJEMEHTOB XHUMHYECKOW KHHETUKH U
TEPMOIMHAMHUKH;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO MU MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa 1Mo (QopMyJe COEAMHEHHUS, MAaCCOBYIO
JIONIF0 BEIIECTBA B PAcCTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpAlLMI0O BELIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUEThl MO YPAaBHEHUSAM XMMHUECKHMX PEaKIMi ¢ YYETOM HeAOoCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTh TpaBwia  Oe3omacHOW  paboThl B jabopatopuu  TIpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyJIOBaHMs, a TakkKe IpaBHiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeIIECTB (aMMHMaka M  YIJIGKUCIOrO ra3a) | PEUICHUIo
HKCMEPUMEHTAIbHBIX 3aJad IO TeMaM Kypca, MPEeACTaBIsATh pPe3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAlMU MBICIUTEIBHOU JEATENBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMAaTH3allui0, BBISBICHHE TNPUYMHHO-
CJIEICTBEHHBIX CBS3€H) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaONI0IeHUE, H3MEPEHNE,
MO/ICJIMPOBAHUE, YIKCIICPUMEHT (PEabHbIA U MBICIICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIIECTBAMH,
UCIOJB3YEMbIMU B TOBCEJHEBHOM JKWU3HU, MpaBuia TMOBEACHUA B LEIAX
cOepexeHusl 3J0pOBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh BpeEa
(OMmacHOCTh) BO3JCWUCTBUS Ha JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBILIEHUS U MPEAOTBPALICHUSI UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAllMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TpeAMETa MPU NPOJOIKEHUU OOyUYEeHHUS] Ha YpPOBHE CPEIHETrO
oO11iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEI0BATENBCKON AESATENbHOCTU
XUMUYECKOM W XHMMHMKO-IKOJIOTMUECKOW HAMpPaBICHHOCTH, MNPUOOPECTU OIBIT
MPOBEICHUS YUEOHBIX UCCIICOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OPraHU3aInH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.

TpeOoBaHus K TUYHOCTHBIM pe3yibTaTamM ocBoeHHUs oOywaromumucs OOIT
OOO ycranosiensr PI'OC OOO.

Ha ocHoBaHuu 3TUX TpeOOBaHUIl B JaHHOM pa3Jielie MPEACTABICHbI LIEJIEBbIE
OpPUEHTHUPBI PE3YJIBTATOB B BOCIHMTAHHWH, PA3BUTHH JIMYHOCTH OOYYaIOIIUXCS, HA
JIOCTHKEHHE KOTOPBIX JTOJDKHA OBITh HAIpaBiIeHA JEATeIbHOCTh MEe1arorundyecKoro
KOJUIeKTHBA 1s BbinoHeHus TpedoBanuit ®I'OC OO0O.

[leneBble OPUEHTUPBHI OMNpPEAEIECHbBl B COOTBETCTBUM C WHBAapUAHTHBIM
COJIep>KaHMEM BOCIHUTAHMS OOYy4YaIOMUXCS HAa OCHOBE POCCHUUCKUX 0a30BbIX
(TpaXMaHCKUX, KOHCTUTYIIMOHANIBHBIX) IIEHHOCTEH, OOECIeYMBaAIOT E€IUHCTBO
BOCIIUTaHUSI, BOCIIUTATEIIBHOTO IPOCTPAHCTBA.

[leneBbie OpPUEHTHPHI PE3YJIHTATOB BOCHUTAHUS HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusl.

I'pasxknanckoe BocniuTanme:

- 3HAIOLIUN Y TIPUHUMAIOIIAN CBOK) POCCUMCKYIO T'PAKIAHCKYIO
MPUHAJJICKHOCTh (MICHTUYHOCTH ) B MOJIMKYJIBTYPHOM,
MHOTOHAIMOHAIBHOM YU MHOTOKOH()ECCHOHAIIBHOM POCCUHUCKOM OOUIECTBE,
B MUPOBOM COOOIIIECTBE;

- IPOSIBIISIONINN  TOTOBHOCTh K BBINIOJIHCHUIO 00sS3aHHOCTEH
rpaxaannHa Poccuu, peanuzanuu CBOUX TPaXITAHCKUX MPaB U CBOOO MPHU
YBaXEHUU TIPaB U CBOOOI, 3aKOHHBIX HHTEPECOB IPYTHUX JIFO/ICH;

- NPUHUMAIOLIU N y4acTue B KU3HU KJjacca,
o01ieo0pa3oBaTelbHON OpraHU3alliid, B TOM 4YHCJIE CaMOYIpaBJICHHH,
OPUEHTUPOBAHHBIN HA y4aCTHE B COI[MATIBLHO 3HAYUMOMN JIEITEIIbHOCTH.
IIaTpuoTn4yeckoe BOCIUTAHME:

- 3HAIOIIMN W YBAXKAIOIIMKA JOCTMXKEHUS Hamed PomuHbl —
Poccun B Hayke, HMCKycCTBE, CHOpPTE, TEXHOJIOTHsIX, OOEBblE MOABUTH U



TPYIOBBIE JOCTUKEHHUS, T'€POEB U 3aLIUTHUKOB OTedecTBa B MPOLUIOM U
COBPEMEHHOCTH;
J/lyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:
~ BBIPAKAIOIIMKM TOTOBHOCTh OLEHMBATH CBOE IIOBEICHUE U
IIOCTYIIKM, IIOBEICHHE W IIOCTYIIKM JApPYIMX JIIOJEd C  MO3ULUHI
TPaJAULMOHHBIX POCCUHCKUX ITYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN U HOPM C
Y4€TOM OCO3HAHUS NOCIIECACTBUAN ITOCTYIIKOB;
JcTeTH4YecKoe BOCIIUTAHUe:
~ CO3HAIOUIMM  pOJb  XYHOKECTBEHHOW  KYJbTYpbl Kak  CpEACTBa
KOMMYHHMKAIIMM ¥ CaMOBBIPQXEHHUS B COBPEMEHHOM OOIIECTBE, 3HAUYCHHE
HPABCTBEHHBIX HOPM, LICHHOCTEM, TPAIULINI B UCKYCCTBE;
~ OpHUEHTHUPOBAHHBIM HAa CaMOBBIPAXEHHE B Pa3HBIX BUAAX HCKYCCTBA, B
XYyJI0’)KECTBEHHOM TBOPYECTBE.
Pdu3nyeckoe BOCHUTAHHE, (POPMHPOBAHHE KYJbTYPHI 310pOBbA M
IMOLMOHAIBHOIO 0J1ATONOTy YU :
- NOHUMAIOIMK LIEHHOCTh HU3HHU, 3/0pOBbS M 0€30IacCHOCTH,
3HQYCHUE JIMYHBIX YCUJIMH B COXPAaHEHUM 30pPOBbs, 3HAIOUUN U
coOmoamuil mpaBwiia 0€30IacHOCTH, O€30IIaCHOTO IOBEJACHUS, B TOM
quciie B MHPOPMAIIMOHHOM cpene;
- BBIPOKAIOIIMKA  yCTAaHOBKY Ha 3JI0pPOBBIA  00pa3  KHU3HU

(3mopoBoe IMMTaHUE, COOJIFOIEHUE TUTUEHUYECKHUX MpaBUII,
cOQTaHCHPOBAHHBIM PEXKHUM 3aHATHH M OTABIXA, PETYISIPHYIO (PU3HYECCKYIO
aKTUBHOCTB);

- OPOSABISIIONINI  HENPUSITHE BPEAHBIX NPUBBIYEK (KYpEHUs,
yOOTpEOJNIEHUs]  alKoroJisi, HAapKOTUKOB, WIPOBOM M HHBIX (opm
3aBUCUMOCTEH), MOHMMAaHUE WX MOCIEICTBUM, Bpena M (PU3MUECKOro U
IICUXUYECKOTO 3[J0POBBS;

- YMEIOIIUKA  OCO3HaBaThb (PU3WYECKOE U  SMOIMOHAIBHOE
COCTOsIHHE (CBOE U JAPYTUX JIOACH), CTPEMSAIIUIICS yIPaBIsATh COOCTBEHHBIM
AMOLIMOHAIIHBIM COCTOSIHUEM;

- CIIOCOOHBIN aJanTUPOBATBCA K MEHSIOMIMMCS COLMANIBbHBIM,
UH(GOPMAIIMOHHBIM U IPUPOAHBIM YCIOBHSIM, CTPECCOBBIM CUTYALIHSIM.
TpyaoBoe BociuTanue:

- yBaXKalolUMi TPyJA, pPe3ysbTaThl CBOETO TpyHAa, TpyAa IPYrux
JHOJIeH; TPOSBIIAIONIMN HHTEPEC K MPAKTUUECKOMY M3Yy4eHHIO npodeccuid u
TpyJa pa3IMyHOTO POJia, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX
3HAHMU;

- CO3HAIOIIMKA  BaXHOCTh  TPYNONIOOMS, O0Oy4YeHus Tpydy,
HAKOIUJICHUSI HAaBBIKOB TPYAOBOW JNEATEIbHOCTH HA NMPOTSHKCHUM JKU3HU JUIS
yCIIEITHOM MpOo(ecCHOHANbHOM caMopeanu3aluu B pOCCUIICKOM OOIIIECTBE;

- Yy4aCTBYIOIIHMIA B PELIEHUH NMPAKTHYECKUX TPYAOBBIX JEJ], 3a1a4
(B cembe, o00meo0pa3oBaTeILHOM OpraHW3aIlii, CBOEM MECTHOCTH)
TEXHOJOTMUECKOH U COLUMAJIbHOM  HAINpaBICHHOCTH,  CIOCOOHBIMA



MHULMAPOBATh, TUIAHUPOBATh U CAMOCTOSITENIBHO BBINOJHATH TaKOro poja

NEATENIbHOCTD;

- BBIPOKAIOIIMM TOTOBHOCTh K OCO3HAHHOMY BBIOOpY U
MOCTPOCHUIO WHJMBHUAYAIbHOU TPACKTOPUM OOpa30BaHUA U >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.
JKOJIOruYeCcKoe BOCIMTAHHE:

- NOHUMAIOIMK  3HAYeHHWE W IJ00aJbHBIM  XapakTep
DKOJIOTHYECKUX MpoOJieM, MyTed WX PpEUIEeHUs, 3HAYEHHUE SKOJOTMYECKON
KyJbTYphI YEJIOBEKA, OOIECTBA;

~ CO3ZHAIOIIMK CBOK) OTBETCTBEHHOCTh KaK TIpaXJIaHWHA U
NOTpeOUTENST B YCIOBUAX B3aUMOCBSI3M MPUPOJIHOM, TEXHOJIOTMYECKOH U
COLMAJIBHOM Cpef;

- BBIPAXKAIOIINKM AaKTUBHOE HENPUATHE IEHUCTBHUM, MPUHOCAIIAX
Bpe IPUPOJE; OPUEHTUPOBAHHBIN HA IPUMEHEHUE 3HAHUI €CTECTBEHHBIX U
COLMAJbHBIX HAyK JUIsl pELIEHUs 3a7ad B O0JacTH OXpaHbl IPUPOJIBL,
IUIAHUPOBAHMS CBOMX IIOCTYNKOB M OLEHKH MX BO3MOJKHBIX ITOCJIEICTBUI
JUISL OKpYKaroled Cpeibl;

~ YYaCTBYIOIIMNA B IPAKTUYECKOMN JESITEIBHOCTU HKOJIOTHYECKOM,
IPUPOAOOXPAHHON HAIIPABICHHOCTH.

IleHHOCTH HAYYHOI'0 MO3HAHMA:

— BBIP@XAIOIIMK [MO3HABATEJIbHBIE HHTEPEChl B PAa3HbIX MPEIMETHBIX
00J1aCTSAX C YYETOM MHIMBUIyAJIbHBIX HHTEPECOB, CIOCOOHOCTEM, TOCTUKEHUI;

— OpPUEHTUPOBAHHBIA B JEITEIBHOCTH HAa HAay4HbIE 3HAHUS O MPUPOJE U
00111eCTBE, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJTHON U COIMAIILHON CPEIoi;

— Ppa3BUBAIOIIMI HAaBBIKM MCIOJIB30BAHMS PA3JIMYHBIX CPEICTB ITO3HAHMS,
HAaKOILJIEHUsI 3HAaHUI 0 MHpeE (S3bIKOBasi, YUTATENbCKAS KYJIbTYypa, AESTEIbHOCTD B
nH(popmaImoHHo#, UppPoBOH cpeje);

— JIEMOHCTPUPYIOIMIA  HABBIKM  HAONIOACHWI, HakomieHUus (haKToB,
OCMBICJICHUSI ONBITA B €CTECTBEHHO-HAYYHOM M TyMaHUTapHOW 00acTIX
NIO3HAHUS, UCCIEA0BATEIBCKON IESITENBHOCTH



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB DJieKTpoHHbIE (I (PPOBBIE)
KonTposabHubie IpakTuyeckue
n/n U TeM MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 10 5 bubnuorexa [JOK
' NPaKTUYECKON https://m.edso00.ru/7f41837c
ESITEIILHOCTH YEJI0BEKA
12 BemecTBa 1 xuMuaeckue 28 1 bu6mmoreka [IOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Htoro no pazneny 38
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Ilondarue o razax. 19 1 1 bu6nmoreka [JOK
' Kucnopoa. Okcubl https://m.edsoo.ru/7f41837c
Bogopon. Ionsitue o bubnnorexka [JOK
2.2 8 1
KHCIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 18 1 1 bu6nmoreka [JOK
' 00 OCHOBaHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI Eub 10K
HOJIHMoTEKA
2.4 16 1 1
Heop raHquvCKHX https://m.edso0.ru/7f41837¢
coeIMHEHU
Hroro 1o pasneny 61

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.




Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIHH

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XAMHYECKHUX 3JIEMEHTOB /[. 18
N. Menaeneea. Ctpoenue
aToma

XUMHYECKas CBA3b.

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

3.9 OxkucinuTenpHo- 16 1 bubnuorexa [JOK
' BOCCTaHOBUTEJIbHBIC https://m.edso00.ru/7f41837c
peakuuu
Hroro mo pazueny 34
PesepBHOE BpeMms 3 bubmorexa HOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME 136 >




9 KUIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XuMHYecKasi peakius
11 [ToBTOpeHue u yriayoieHue 3HaHu| O 3 bubnuoreka [IOK
' BEIIECTBE https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS bubmmoreka [JOK
1.2 . 14 1 1
XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 14 1 5 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAxX https://m.edso0.ru/7f41a636
Htoro no pazneny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 3 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10 brbmmorexa LTOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX G 1OK
HOJIMOTEeKA
2.3 VA- A 12 1
DIICMCHTOB TpYMIIBL. A3OT, pocop i ix https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB IVA- bl YTIEpoa u 13 1 2 bubmmorexa [JOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KpEeMHUH, X coequHeHus. bop
Hroro no pazneny 43




Pasznea 3. Merajibl M MX COCAUHEHUA

. bubnuorexa [IOK
31 Obuye ceoficTea MeTanios 10 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 22 2 https://m.edsoo.ru/7f41a636
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Marepualbl B )KU3HH YEJIOBEKA. 5 bubmmoreka [JOK
' OCHOBBI 3KO0JIOTMYECKOI TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Hroro no pazgeny )
Pasznea 5. O0001menne 3HAHUH
[ToBTOpenue u 00o0IIEHNE 3HAHUI Bbu6mmotreka LJOK
51 10 2
OCHOBHBIX pa3/esioB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Hroro no paszneny 10
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM [IPOT'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepseMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJabTara
1 ITo teme: «IlepBoHaYanbHbIE XUMUYECKHE TTOHATHS
pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHSTHI: aTOM, MOJIEKYJIa,
XUMUYECKUM BJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAST ¥ HEOAHOPOJIHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpPHAs Macca,
1.1 MaccoBasi J10JIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBINA 00BEM,
XUMHUYECKasi peaklus, KiIacCU(pUKalUsi peaKluil: peakiuu COeAMHEHUS,
peaKuu pa3joKEHUs, PeakiUu 3aMelleHUs, peakiuu OOMeHa, JK30- U
SHAOTEPMHUECKHUE pPEaKIMH, TEeIUIoBOM d(ddekT peakuuu, pacTBOp,
MaccoBas J10JI BellecTBa (MPOIEHTHAs KOHILIEHTPAIUsi) B PaCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
' MPUMEHSATH 3TU MOHATHUS IPU ONKUCAHUU BEIIECTB U MX MPEBPAIICHUI
13 MCIIOJIH30BaTh XUMUYECKYIO CHMBOJIMKY JIJIsS COCTaBIICHUS (POPMYIT BEIIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, TMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTapO
1.5 OTIPEIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX
16 KIacCU(PUIIMPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY A (HEKTY)
1.7 BBIYHCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
18 BBIUKCIISATH MAaCCOBYIO JIOMIO XHUMHYECKOTO »diieMeHTa 1o (opmyre
' COEIMHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
110 MPUMEHATh ©CTeCTBEHHOHAyYHBIC METOJbl TIO3HAHWS — HaOMIOJCHUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH)
2 ITo Teme: «Baxuelmme npeicTaBUTENId HEOPTraHUYECKUX BEILIECTBY
51 PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHSITHH: OKCHUJ, KHUCIIOTa,
' OCHOBAHHME, COJIb
59 ONpeNeNsATh NPUHAMIEKHOCTh BEIIECTB K ONPEACNIEHHOMY Kiaccy
' COeMHEHHMH 10 popMyIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKHUE BEIIECTBA




2.4

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX peaKInui

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBpAIlCHU B
Pa3IMYHBIX YCIOBUAX

2.6

CJIEZIOBaTh NPAaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCY0H U 1a00paTOpHBIM
o0opylnoBaHMEM, a TakXKe IpaBUiIaM OOpalleHHs C BEUIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(Bomoposa M KHCIOPOAa), HNPUTOTOBJICHHIO PACTBOPOB C ONpEAEiIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATb U IPOBOJIUTH
XMMHUYECKHE HKCIEPUMEHTHINIO pPACllO3HABAaHUIO PACTBOPOB IIEJIOYeH U
KHCJIOT C ITOMOIIBIO MHJIMKATOPOB (J1akMyc, heHon(TanenH, METUIIOPaHK U

JApyrue)

2.7

IMPpOBOAUTH paC‘léTLI 110 YPaBHCHHIO XUMHUYECKOM peaKnuu

ITo Teme: «llepnoguyecknii 3axkoH U [leproaudeckas cucremMa XMUMHYECKHUX
snemeHToB J[. M. MenneneeBa. CTtpoeHHE aTOMOB. XHUMHYECKass CBA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHSTHH: SIpO aroma,
AIIEKTPOHHBIN CIIOM aToMa, aToMHasi opOuTalb, panyCc aTOMa, XUMHUYECKas
CBSI3b, HoJIIpHAast u HeMoJsIpHast KOBaJIEHTHAS CBSI3b,
IIEKTPOOTPHULIATEILHOCTh, WOHHASI CBSA3b, MOH, KATHOH, aHHOH, CTENEHb
OKHCIICHHS

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUEC 3JIEMCHTBI

3.3

ONMHUCBHIBaTh M XapakTepu3oBaTh TabinuHytro ¢opmy Ilepuoguueckoii
CHCTEMBI ~XMMHYECKHX DOJIEMEHTOB: pa3iInyaTh TMOHATHUS  «TJaBHAS
noarpynna (Arpymnmna)» u «nobouynas noarpymnmna (brpynmna)y, «manbie» u
«OoIpLINEY TEPUOABI

3.4

packpbeiBaTh  cmblci  Ilepuonmueckoro 3axona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHMMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMUYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckoit cucreme

3.5

COOTHOCUTH 0003HaYEHUsI, KOTOphIe UMeroTcs B Tabnuie «llepuomudeckas
cuctemMa xumuueckux oanemeHtoB JI.MI. MeHneneeBa» ¢ UMCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHUA ATOMOB XHUMHYCCKUX JSJIEMCHTOB (COCTaB u
3apsim  sapa, OOImee YHCIO DIIEKTPOHOBH  paclpesielieHne WX 10
AJICKTPOHHBIM CJIOSIM)

3.6

OnpeaACIsAThL CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpeNeNsTh BUJA XUMHYECKOM CBA3M (KOBAaJIGHTHAas M  HWOHHAas)B
HEOPraHUYECKUX COECIMHEHUAX




9 KITIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1

ITo Teme: «BCH_[GCTBO U XUMHUYCCKaAs pCaKLua»

11

PaCKpPbIBATb CMBICJI OCHOBHBIX XUMHNYCCKUX MMOHATHH: pacTBoOp,
SJICKTPOJIUTBI, HEOJICKTPOJIHUTHI, SJICKTPOJIUTHUICCKAA AUCCOLMals, PCaKIIuN
HOHHOT'O O6M€Ha, KaTaJm3aTop, XUMHYCCKOC PABHOBCCHC, 06paTI/IMBIe n
H€06paTI/IMI)Ie p€akuny, OKHUCIUTCIbHOBOCCTAHOBUTCIILHBIC  PCEaKIUU,
OKHCJINTCIIb, BOCCTAHOBHUTCJIb, OKHMCJICHUEC U BOCCTAHOBJICHUEC, aJlJTIOTPOIIN,
aM(bOTepHOCTB, XUMHNYCCKas1 CBA3b (KOB&J’ICHTH&H, HOHHaAas, MCT&HHH‘ICCK&H),
KpUCTAJUIMUCCKaA peméTKa, CILIaBbl, CKOPOCTb XHUMHYECKON pCaKnuu

1.2

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMMHUUYCCKHX MOHATHH U
IMPUMCHSATDH OTU IMOHATHSA ITPU OIMUCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTaBJIATh ~ YPaBHEHMS  3IJIEKTPOJUTUYECKOM JAMCCOLMAIMM  KHCIIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPAIEHHBIE YPABHEHUS PEaKIUA MOHHOI'O
oOMeHa

14

PacCKpbIBaATb CYHUIHOCTDb OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOTO OamaHca 3TUX peaKHI/Iﬁ

1.5

MMPpOBOIHUTH pac‘léTBI 10 YPaBHCHHUIO XHUMHYECKOMN peakuuu

ITo Temam: «Hemertamnsl W uxX coeauHeHus» U «Mertauibl U HUX
COCTUHEHUS)

2.1

XapakTepu3oBaTh (ONMUCBHIBATh) OOIIME M CHEHUPHUECKUE XUMHUYECKUE
CBOMCTBA IPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPKIas OIUCAHUE
IIpUMEpaMu  MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHHM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIni

2.2

COCTaBJIAATb  YPABHCHUA peaKuHﬁ, MOATBCPKKAAOIMINX  CYHICCTBOBAHUC
TCHETUYECKOM CBSI3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHMUS] XHUMHUYECKHUX TMPEBPAIIEHUN B pa3IHMUHBIX
YCIIOBHSIX

2.4

CJIeIOBATh MPaBHJIaM TMOJIb30BAHMS XUMUYECKOW MOCY10i U 1a00paTOpHBIM
o0opymoBaHueM, a TakkKe TNpaBWiIaM OOpalieHUus C BeIeCTBAaMH B
COOTBETCTBUU C UHCTPYKIUSMH IO BBIMOJHEHHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaka U yrieKucioro rasa)

2.5

NPOBOJUTH PEAKIIMHU, ITOATBEPKAAIONINE KAYECTBEHHBIA COCTaB Pa3IMYHbBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOpPHI-, OpOMHUJA, HOIHI,
kapOoHar, dQocdar, cuIukar, cyiabpaT, THIPOKCUAMOHBI, KAaTHOHBI
aMMOHUS, HOHBl HW3YyYEHHBIX METaJIOB, MPUCYTCTBYIOLIME B BOJHBIX




pacTBOpax HEOPraHUYECKHUX BEILECTB

3 ITo Teme: «XuMHSA U OKpYXKaroLas cpeaar
31 packpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsTui: IIJIK BemectBa;
' KOppO3HUs METAJLIIOB
MPUMEHSATh OCHOBHBIEC OTEPALIMH MBICIUTEIHLHOU JAEATEILHOCTH — aHAJIU3 U
CHUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISBIICHUE TPUYHMHHO-
3.2 CJICZICTBEHHBIX CBSI3€M — JUIsl U3YYCHHUS CBOMCTB BEIIECTB M XUMHUYECKUX

peakiuii; ecTeCTBEHHOHAayudHble METOJbl TO3HaHUS — HaOIOJeHue,
U3MepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YelIOBEKa. XUMHUA B CUCTEME HayK. Tema u
BemecTBa. OU3NUECKUEe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

Ilonsatue o Merodgax MO3HAHHUSA B XMMHUM. UMCTBIE BEILECTBA M CMECH. Crioco051
Pa3aciICHUsA cMmeceit

1.3

ATOMEBI M MOJICKYIJIBI. Xumuyeckue 3y1eMeHThl. CHMBOIBI XMMHYECKUX JJIEMEHTOB.
HpOCTHe H CJIO0KHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG Y4CHHUC

1.4

Xumuueckass Qopmyna. BaJeHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMHass Mmacca. OTHOCHUTENIbHAs
MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMUYECKOTr'0 DJIEMEHTA B COEAMHEHUU

1.5

KommuectBo Bemecta. Monb. MonsipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACChI U
YuClia CTPYKTYPHBIX €IWHUII BemecTBa. Pacuérel mo QopmylnaM XUMHYECKHUX
COEAMHEHHI

1.6

dusnueckre U XUMHUYECKUE SIBJIEHUS. XUMUYECKas peakuusa nu eé IMPU3HAKH. 3akoH
COXPAaHEHHUS MacChl BEIeCTB. XuMuueckue ypaBHeHus. Kinaccuduxamus XuMnyeckux
peakiuii (CoequHeHus, pa3IoKeHUs, 3aMeIIeHUs, OOMeHa)

1.7

XUMHUECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW MOCYJOH, C IpaBHJIaMH
paboThl B 1abopaTopuu U npuéMaMu oOpalleHus ¢ J1adopaTOpHBIM 000pyIOBaHUEM,
M3Y4YeHHE U omnucaHue (U3MYECKHX CBOWCTB OOpa3lOB HEOPraHMYECKHUX BEILECTB,
HaOmoleHne Qu3nyeckux (IJIaBJIeHHE BOCKA, TasHUE JIbJa, pacTHpaHHe caxapa B
CTyNKe, KWIIEHHEe W KOHJCHCAIlUsl BOJAbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJTMBAHUE METHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHCJIOTOM) SIBJICHUH,
HaOJIIOZIeHWe M ONMCaHWe MPHU3HAKOB MPOTEKaHHUA XMMUYECKHX  PpEeaKIHi
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuna memu(ll) mpu HarpeBaHHM, B3aMMOJEHCTBHE XKele3a C
pactBopom conu meau(ll), n3ydyenue crnocoOoB pazieneHust cMeceid (¢ MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBEJICHUE OYKMCTKH IOBApEHHOM COJM, HaOJIO/IEHWE M ONHCAaHHE pe3yJbTaTOB
MIPOBEJICHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIeJIe MOJIEKYI (IIIapOCTEePKHEBBIX )

Baxueriye npencTaBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razos. Cocras Bo3ayxa. Kucinopon — 31€MEHT U IPOCTOE BELIECTBO.
Haxoxxaenue kucinopoja B mpupoje, husnyeckre 1 XMMUYECKHE CBOMCTBA (peaKIiu
ropenus). Okcuasl. Ilpumenenue kucnopona. CrocoObl MOJydeHHs KHCIOpOJa B
nabopaTopuu M npomblnuieHHOcTH. KpyroBopor kuciopoga B mpupoje. O30H —




AIUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

TernoBoil 3¢ ¢dekT XUMHUUECKOW peakluuu, TEPMOXHMHUYECKHE YPAaBHEHUS, SK30- U
SHAOTEPMHUUYECKUE peakuuu. TOoIIMBO: Yroib W METaH. 3arps3HEHUE BO31yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bomopon — sneMeHT W mpoctoe BemniecTBO. HaxoxnaeHue Boaopoda B IPHUPOJE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CITOCOOBI MoNTydeHus. KucmoTsl u
coJIn

2.4

Mounsipabiii 00bEM ra3oB. Pacu€rhl 1o XUMHYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga xak pactBoputens. PactBopel. HaceleHHbie u
HEHaCBILICHHBIE pacTBOpbl. PacTBOpMMOCTBH BewiecTB B Bojae. MaccoBas 1o
BELIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IPUPOAE M B JKU3HM YeioBeka. KpyroBopor BoIbl B INpUpPOAE. 3arps3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOL

2.6

Knaccudukanusa Heopranmueckux coenunenuit. Oxcuapl. Knaccudukanus oKCUAOB:
coneoOpa3ymoiirue (OCHOBHbBIE, KHUCIOTHBIE, amM(OTepHbIE) U HEcoeobpasyrouue.
Homenknarypa okcuioB. @usndeckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyuenue
OKCH/IOB

2.7

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPHUMBIC OCHOBAHMS.
Homenkmarypa ocHoBanuii. PU3WUYECKME U XMMHUYECKUE CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHOBaHMI

2.8

Kucnorsl. Knaccudukauust xucnor. Homenknarypa kucinor. @Pusnyeckue Hu
XUMHUYECKHEe cBoucTBa KHCIOT. Pgan axktuBHoctu MertauioB H.H. bekerosa.
[TonydyeHnue KuCIoT

2.9

Comu. Howmenknatypa coneil. ®dusnyueckue M XHUMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue conen

2.10

I'eneTnyeckas CBA3b MCKAY KJIaCCaMU HECOPTaHUICCKUX COE€IUHEHHUH
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XUMUYECKUI SKCTIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEpKAHUS KUCIOPOJa B
BO3/lyXe, MOJy4YeHHEe, COOMpaHHe, PAcllO3HABAHUE M M3YYCHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNEe B3aMMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBUS BOZHUKHOBEHUS U
MpeKpaleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB M OMUCAHHE
WX CBOWCTB, MOJyYeHHE, COOMpaHKE, Paclio3HaBaHWE M M3yUYCHHE CBOMCTB BOJOpPOIA
(ropenue), B3ammojencTBue Bogopona ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOIh30BaHNUE BUIEOMATEPHAIOB), HAOMI0IeHNEe 00pa3IOB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJICJIOBaHWE OCOOCHHOCTEH pACTBOPCHHS BEIIECTB C  Pa3IMYHOM
PacTBOPUMOCTBIO, TMPUTOTOBIICHHE PACTBOPOB C OMpENeIEHHOW MaccoBOW moleit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJIbLIieM) (BO3MOXKHO HCIIOIb30BAHME BUACOMATEPUAJIOB), OMPEACIICHUE PACTBOPOB
KHCIIOT W MIeJIoYeld ¢ TIOMONIbI0 HWHAWKATOPOB, HCCIEIOBAaHUE OOpas3IoB
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS OKpPaCKU
WHIUKATOPOB B pacTBOpax KHUCIOT U HIesouei, U3ydyeHUue B3auMOACHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C METaUIaMH, pEaKIHi
HEHTpanu3aluy, MOJyueHUE HEpPacTBOPHUMBIX OCHOBAaHUN, BBITECHEHHE OJHOTO




MeTajula JPYyruM U3 PacTBOpPa COJIM, PEIICHHE SKCIEPUMEHTABHBIX 3a7ad MO TeME
«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHEHUI»

IIepnonnueckuit 3akoH U [lepuoanyeckas cucteMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKH KIACCUPUKAIMH XUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax
CXOAHBIX JJIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENbHbIE META/Ibl, TaJIOIEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMdoTepHbIE OKCHIBI |
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3axkoH. Ilepuoguueckas cucrema xumudeckux diemeHToB J[.M.
MenneneeBa. Kopotkomepuognas u ummHHONEpuoaHas (opmel [lepromnyaeckoit
cuctembl xumuueckux diemeHTtoB .M. MengeneeBa. Ilepuoapl ©  rpymibl.
@uU3NYECKU CMBICI OPAIKOBOIO HOMEpAa, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB artoMHbIX saep. W3orombl. Onektponsl. CTpoeHHe
AJEKTPOHHBIX 000JI0U€K aTOMOB INepBbIX 20 XUMHUECKUX 3ieMeHTOoB [lepuonnyeckoit
cucrtembl JI.MI. MengaeneeBa. XapakTepucTUKa XMMHYECKOTO JJIEMEHTA II0 €ro
nonoxxeHuto B [lepuoauueckoii cucreme /.M. Menaeneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI  pajuyca aTOMOB  XMMMUYECKHUX  3JIEMEHTOB,
METAJIMYECKUX U HEMETAJNIMYECKUX CBOMICTB MO IpynmaM U MepuojaM. 3HaueHHe
IIepnonnueckoro 3akoHa M Ilepuoauueckor CHCTEMBI XMMHUYECKUX DJIEMEHTOB JUIS
pa3BuTus Hayku U npakTtuku. (.M. MenaeneeB — y4€HbIN U IpaKJaHUH

3.5

Xumuueckasi  cBia3b.  KoBaseHTHas — (mojsipHass W HEMOJIApHAsi)  CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. MoHHas CBs3h

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIHHEIC pCaKkuunu. Hpoueccm
OKHCJICHHS U BOCCTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI IKCIEPUMEHT: H3ydyeHHe oOpa3loB BELIECTB METAJJIOB U HEMETAIJIOB,
B3aMMOJECICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHUS)

9 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

BemecTBo 1 xumu4deckas pcaKknus. HOBTOpCHI/IC
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Ilepuoauueckuii 3akoH. llepuonnueckas cucremMa XuMuueckux siemeHToB [I.H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAIHS, KAIbIUA U UX COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIUUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BHJA
xumuyeckoi cBsa3u. Kiaccudukauus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsL). XMMHUYECKUE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHWYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccudukanuss XUMUYECKUX PEAKIUH 10 pPa3IMYHBIM Npu3HakaMm (10 YUCITYy H
COCTaBYy y4YacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY (D (DEKTY, MO0 N3MEHEHHIO
CTENEHel OKHUCIICHHS XHUMHUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KatanuzaTopa). JK30- ¥ dHJIOTEPMUYECKUE PEAKINH, TEPMOXUMUICCKHAE YPABHEHUS.
[ToHsATHE O CKOPOCTH XUMUYECKOW PEAKLIHMHI
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IToustne 06 O6paTI/IMBIX u HeO6paTI/IMI>IX XUMHUYCCKHX pPCaKIUAX. ITonsartue o
TOMOT'CHHBIX M TI'CTCPOICHHLIX PCAKIUAX. ITonsaTue o0 XMMHYECKOM PaBHOBCCHHU.
CDaKTopBI, BJIMAKOINHEC Ha  CKOPOCTb XUMHYECKOM p€aknuu H  IIOJIOKCHHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu, SJ'ICKTpOHHLII‘/‘I 0aJaHC OKHCIUTEILHO-
BOCCTaHOBHUTEIBbHON pe€aKuuu. CocraBienne ypaBHCHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTAaHOBUTCIBbHBIX pCaKI_II/Iﬁ C UCIIOJIb30BAHHUEM MCTO/JlAd 3JICKTPOHHOI'O OanaHca

1.6

Teopusi ANEKTPOIUTUYECKONW IUCCONMALMU. ODIEKTPOIUTHI U  HEIJICKTPOIHTHI.
Karuonsl, aHuoHbl. MeXaHU3M [UCCOIMAIIMM BELIECTB C PAa3IMYHBIMH BHJAMU
xumudeckor cBs3u. CreneHb aucconuanuu. CunbHble U ciadble DIEKTPOIUTHI.
Peakuuu noHHoro oomMeHa. Y cioBUs MPOTEKaHUs peakluii HOHHOTO OOMEHa, TOTHbIE
Y COKpalI¢HHbIC MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KMCIIOT, OCHOBAHHM U COJEH
B CBETE TMpEACTaBICHUN 00 »dJIEKTPOJUTUYECKON naucconanuu. KauecTBeHHbIE
peakiuu Ha uoHbl. [loHsATHE O THApPONH3E coei

1.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE ¢ MOJENSIMU KPUCTAJUTMUECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJNIOB U HEMETAIUIOB (TpaduTa U aamasa), CIOKHBIX
BEIIECTB (XJIOpUJAa HATPHS), HCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM
pEeaKIUU OT BO3JICHCTBUS Pa3IMIHBIX (PAKTOPOB; UCCIICTOBAHNE DIIEKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MpOIlecca AUCCOIMAIIMH KHUCIIOT, MIeNI0Ye U cojiei (BO3MOXKHO
UCIIOJIb30BaHUE BHUIACOMATEPHUAJIOB); TPOBEJCHUE OIBITOB, WJLTIOCTPHPYIOIIHX
MpU3HAKU TMPOTEKAHUsl PeaKIuii HOHHOTOo 0OMeHa (00pa3oBaHME OCallKa, BBIACICHUE
raza, oOpa3oBaHHE BOJbl); OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuid (TOpeHHe, peaKkIuu pPas3loKeHUs, COCTUHEHUS),
pacro3HaBaHHE HEOPTaHMUYECKHUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX pEakluid Ha
WOHBI; PEIICHUE dKCIICPUMEHTAITLHBIX 33124

Hemeranns!l u ux coeauHeHUs

2.1

OO6mmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CtpoeHne u (GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XMMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMM, HEMeTajulaMu, Ienoudamu). XiopoBoxopoa. CoisiHas — KHCIIOTA,
XMMHYECKHE CBOMCTBA, MTOJIYyUYCHHUE, IPUMEHEHUE. [[elicTBHE XJI0pa U XJIOPOBOIOPOIA
Ha OpraHu3M 4eoBeKa. BaxkHelne XJI0puasl U UX HAX0XKACHUE B IIPUPOAC




2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (U3MYECKHE CBOMCTBA IPOCTHIX
BEIIECTB — KUCJIOPOJA U cepbl. AJUIOTPONHbIE MOAM(UKALMU KHUCIOPOAA U CEpBI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3NUECKHEe U XUMHUYECKUE
cBoiicTBa. OKcHIBl CEpbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KHCIIOTA,
¢u3nueckue U XMMUYECKHE CBOMCTBa (00IIME Kak MPEICTaBUTENs Kiacca KUCIOT U
cneuuduyeckre). XUMHUYECKUE PEAKIMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayuyeHusi cepHoi Kuciotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupone. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIEH Cpelbl COCAMHEHUSMM CEpPbI
(KMCIIOTHBIE  JIOKIM, 3arps3HEHUE BO3JyXa U  BOJOEMOB), CIOCOOBI  €ro
IIPEIOTBPALLICHUS

2.3

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHH OKUCIIEHUs. A30T, paclpOCTpaHEHUE B NpUpPoAe, PU3NUECKUe
U XMMH4eckue coiictBa. KpyroBopot a3ora B npupone. AMMHAK, €ro pU3HUECKUue U
XMMHUYECKHE CBOMCTBA, MosyuyeHue u npuMeHenue. Coau aMMOHMS, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A3OTHas KUCIIOTa, e€ MmomydeHne, PU3NUecKue U XUMUIECKHe CBOMCTBA (00IIne Kak
NpEeICTaBUTENsl Kiacca KHUCIOT W crnenupuyeckue). VMcmonp3oBaHue HUTPATOB U
cojiell aMMOHHSI B KaueCTBE MHHEpAIbHBIX ynoOpeHuil. Xumuueckoe 3arpsi3HeHue
OKpYXarollled cpeabl COEAMHEHMSIMM a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/yXa, I04YBbI U BOJOEMOB)

24

®ochop, amnorponHbie Moaudukauuu Qochopa, GuMUECKHe U XUMHUYECKUE
cBorictBa. Okcua gocdopa(V) u dochopHas kuciora, GU3NIECKUE U XUMHUYECCKUE
cBoiicTBa, mnosydyeHue. lcnonp3oBanue ¢ocdaroB B KauyecTBE MHUHEpPAIbHBIX
yno0peHui

2.5

O6mas xapakrepuctuka 3meMeHToB IVA-rpynmnbl. OcoO€HHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTJIEepoA, aUIOTPOIHble MOIU(pUKALNH,
pactpocTpaHeHrue B TpHUpPOJE, (PU3nUecKrne W XUMHUYECKHE CBOWCTBA. ACOpOIHS.
KpyroBoport yriepoaa B npupoe. OKCuabl yriepoaa, ux pu3andeckue u XUMHIECKUE
CBOMICTBa, JEHCTBME HA IKUBBIE OpPraHU3Mbl, [OJIYYEHHWE M IPUMEHEHHUE.
DKkonorudyeckue MpoOsieMbl, CBsi3aHHbIE C okcugom yriuepona(lV); rumoresa
r7100abHOTO MOTEIUIEHUS] KJIUMaTa; MapHUKOBBIM 3P eKT. YroapHas KUCIOTa U €&
coiaM, uX (U3MUYECKHe M XHMHUYECKHE CBOMCTBA, IMOJTy4Y€HHE U TPUMEHEHHE.
KauectBenHnast peakiusi Ha KapOoHaT-MOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

[lepBoHavanbHble TOHSTHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUIICH, alleTHICH, 3TaHOJ, TJIULEPUH, YKCYCHasi KHUCIOTa).
Hx cocraB u xumuueckoe ctpoeHue. [loHstrue o 6MOIOrHUECKH BayKHBIX BEILIECTBAX:
KHpax, Oenkax, yrieBoJiax — U UX poJid B KU3HU 4elloBeka. MarepuanbHOe eIMHCTBO
OPraHWYECKHUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usuyeckue M XMMUYECKHE CBOWCTBA, MOJYYCHHWE M IPUMEHEHHE.
Coenunenus kpemMHus B ipupoje. O6mwme npencrasienust o0 okcuae kpemuus(1V) u




KpeMHUEBOW kucinore. CHIMKAThl, WX HCIOJIb30BaHHE B OBITY, MEIUIINHE,
MPOMBINIJICHHOCTH. BakKHEHIMe CTPOUTENbHBIC MaTepHalibl: KepaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eroH. IIpoGnembr  Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPHUAJIOB B IIOBCEAHEBHON KH3HU

2.8

XVUMUYECKUH IKCIIEPUMEHT: U3YUCHHE 00Pa3I[0B HEOPraHMYECKHUX BEIECTB, CBOHCTB
COJIIHOW KHCJIOTBI; NPOBEJCHUE KAYECTBEHHBIX pPEaKUWd Ha XJIOPUA-HOHBI H
HaOJI0/IeHUEe TPHU3HAKOB MX MPOTEKaHMs; OMbBITHL, OTpakarolue (usnueckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB); O3HaKOMJIeHHE ¢ oOpa3uaMu XJOpPUIOB (TaJOreHUI0B);
O3HaKOMJICHHE ¢ 00paslamu cepbl M €€ COSAMHEHUSMHU (BO3MOXXHO HCIOIH30BAHUE
BUIEOMATEPHAJIOB); HAOIIOACHUE Mpolrecca OOyIIIMBaHUS caxapa IOJ JeHCTBHEM
KOHIIEHTPUPOBAHHOW  CEpPHOM  KHUCIOTBHI; M3YYEHHE  XHMHUYECKHMX  CBOMCTB
pa30aBiIeHHON CEpHON KHUCIOTHI, MPOBEJACHNE KAaUYEeCTBEHHOW peakiuy Ha cyiabgar-
MOH M HaOMOJeHUEe MpHu3HaKa e€ MPOTEeKaHWs; O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBamu azoTa, (Gochopa U UX COEAMHEHUH (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAiOB), o0Opa3namMu a30THBIX U (ochOopHBIX yTOOpEeHHIl; MOJIydeHue,
coOupaHue, pacro3HaBaHHE ¢ HM3y4YEeHHUE CBOICTB aMMHaKa; IMPOBEICHUE
KaueCTBEHHBIX PEAKIMKA HA MOH aMMOHHS U (ochaT-uoOH U U3YYCHHE MPU3HAKOB MX
IIPOTEKaHUs, B3aWMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEIBIO
(BO3MOXKHO HCMOJIb30BAaHHUE BHJIEOMAaTEPHUAJIOB); W3y4YEHHE MoJenen
KPUCTAJUTMYECKUX pemeETOK anMasza, rpadura, ¢QymiepeHa; O3HAKOMIIEHHE C
MPOIECCOM  aACOpPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJyueHHE, COOMpaHue, pacro3HaBaHHE W H3yUEHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEICHHWE KAYECTBEHHBIX pPEaKIMii Ha KapOOHAT- U
CUJIMKAT-WOHBI U U3YUE€HUE NIPU3HAKOB UX MIPOTEKaHUS; 03HAKOMIICHHE C MPOAYKIINEHN
CUJIMKATHOM MPOMBILUIEHHOCTH; PEIIEHWE SKCHEPUMEHTAIBbHBIX 33Jad IO TeMe
«BaxkHenmme HeMeTauIbl U UX COSTUHECHUS»

MeTaisl ¥ UX COSAUHECHUS

3.1

OO0mas xapakTepUCTUKA XUMHYECKHUX SJIEMEHTOB — METANIOB Ha OCHOBAaHUHU HX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux snnemeHToB .M. MenneneeBa u
ctpoeHust atoMoB. CtpoeHue MeTamioB. Merajmnueckas CBA3b M MeTalIMuecKas
KpUCTAJUTMUECKas peléTka. DIeKTPOXUMUUECKUI psJl HAMIPSAKEHUN METaJIOB

3.2

Ouznyeckue M XUMHUYECKHE CBoMcTBa MeTamioB. OOmme crnocoObl MOTyYEeHHS
MeTtauioB. [loHSTHE O KOpPpO3MM METAUIOB, OCHOBHBIC CIOCOOBI 3aIIUTHI HX OT
Koppo3uu. CruiaBsl (CTajib, Yyr'yH, JIOPATIOMHUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

3.3

[llenouynsle MeTauibl: ToJokeHHWe B [lepuoguyeckoll CcUCTEME XHUMHUYECKUX
sneMmeHToB J[.MI. MenzeneeBa; CTpo€HHE HX aTOMOB; HAXOXJIECHHUE B MPUPOJE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U kanus). Okcuael U
TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHne HIeT0UHbIX METAJIJIOB U UX COEAMHEHUN

3.4

[IlenoyHo3emMenbHBIE METAJUIBI MAarHUid M KaJiblUMi: mosiokeHue B Ilepmoamyeckoit
cucremMe xumuueckux osnemeHToB J[.M. MenneneeBa; cTpoeHHE HUX aTOMOB;
HaXO0XICHUC B HpHpOIIe. (DI/ISI/I‘-IGCKI/IC U XUMHNUYCCKUC CBOﬁCTBa Mariuvda U KaJlbIus.




Baxueiiime coenuuenust Kaiublusg (OKCHI, THAPOKCHI, coyin). JKECTKOCTh BOIBI U
CIocoObl e€ yCcTpaHeHus

3.5

AmoMuHuii: nonoxenue B Ilepuognueckoii cucreme xumuueckux sinemeHtoB J[.U.
MenzeneeBa; CTpOEHUE aTOMa; HaXOKJAEHUE B npupoje. PU3NYecKue U XUMUYECKUE
CBOWCTBA aTIOMUHHSL. AM(OTEPHBIE CBOWCTBA OKCUIA U TUAPOKCHIA ATFOMUHHS

3.6

Kene3o: nosoxenue B llepmommueckoil cucreme xXuMUYecKuX snemeHtoB JI..
MenzeneeBa; CTpOEHUE aTOMa; HaXOKJAEHUE B npupoje. PU3NYecKue U XUMUYECKUE
cBoiicTBa xese3a. Okcupl, Tuapokcuabl u couu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

3.7

XVUMUYECKUH IKCTICPUMEHT: O3HAKOMIICHHE ¢ 00pasllaMd METAJIOB M CILIABOB, UX
(U3HYECKUMU CBOHCTBAMH; W3YYCHHUE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOYKHO
UCTIOJIb30BaHUE BHICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHIA KAIbIIUS
U HaTpus C BOJOW (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIIEJOBAHUE
CBOWCTB JKECTKOW BOJBI, MpOIECCa TOPEHUs JKeie3a B KUCIOopojae (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); IIPU3HAKOB MPOTCKAHHUS KaYeCTBEHHBIX PEaKIUi
Ha WOHBI (MarHus, Kaublus, aaoMuaus, uHka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFO/ICHUE U ONKMCAHKE MPOILIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHUS, KaJTUs
U Kamblusg (BO3MOXKHO  HCITOJIb30BAHHE  BHJICOMATEPUANIOB);  HCCIICIOBAHUE
aM(pOTEepPHBIX CBOWCTB THIPOKCHIA AFOMUHUS ¥ THAPOKCUIA IMHKA; pEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIre MeTauTbl U UX COSTMHECHUSDY

XUMHS U OKpY>KaroIlas cpena

4.1

Hosrlie MaTepHraJibl U TCXHOJIOTHH. BemectBa u MaTepuajibl B MMOBCEIHEBHON JKU3HHU
YyeJIOBeKa. XUMHS U 3A0pPOBLE. be3omacHoe HCIOIB30BaHUE BEIIECTB U XUMHUYECKHX
peaKHI/Iﬁ B 6LITy. HepBa;I MmoMoub MMpu XUMHUYCCKUX 0KOr'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHUMHUECKOE 3arpsi3HEHUE OKpY’Karolei
cpeapl I1/IK. Ponbp xumuu B pemieHuu HsKosoruyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIN ra3, HedTh), HPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

4.3

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHE O00pa3loB MaTepHalioB (CTEKJIO, CIUIaBbI
METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o01mero oopazoBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

O T1I03HABAEMOCTH  SBJIEHUH NPUPOJbI, IOHUMAHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKOM HAykKM Kak o0JIacTU COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OO0IIed KyJIbTypbl U  IPAKTHUECKOH
JeSITebHOCTH Y€JI0BEKa B YCIOBHSIX COBPEMEHHOI'O OOIIECTBA; TOHUMAaHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM HYHCJIC OJOKCICPUMCHTAJBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCIICAOBAHUA BCHICCTB U U3YUYCHUA XUMHYCCKUX
peaKHHﬁ; YMCHHEC UCIIOJIB30BaTh MOACIN IJIA 00BsACHEHHS CTPOCHUA aTOMOB
" MOJICKYII

1.3

0 cdepax mnpodeccCuoHAIBHOW ACSITEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBpPEMECHHBIMHA TEXHOJIOI'usIMU, OCHOBAaHHBIMHU Ha JOCTUKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh XUMHIO
Kak cdepy cBoed Oyaymieil mpodeccHoHanbHONH ACSITENFHOCTH U CAENaTh
OCO3HAHHBII BBIOOp XMMHH KaK MPO(UIHLHOTO MpeaMeTa Mpu Mepexoae Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

Bianenne cucreMod XMMHYECKHMX 3HAHUW U YMEHHE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

BOKHEUIIINE XUMUYECKHUE TIOHSITHS: XUMUYECKUNA DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE W CJIOKHOE BEHIECTBO, OJHOPOAHASA M HEOJHOPOIHAS
CMECh, OTHOCUTEIIbHBIE aTOMHasi M MOJIEKYJApHAas MAaccChl, KOJIMYECTBO
BEIIECTBa, MOJb, MOJSpHAas Macca, MOJSPHBIA OO0BEM, OKCHJ, KUCIOTa,
OCHOBaHHUE, COJb (CpeIHsisA), XUMUYECKasl peaklus, PeaKkIMu COCIUHEHHUS,
pPEaKIuu pa3ioXKEHUs, PeaKINHu 3aMEIICHUs, peaklud OOMeHa, TErIOoBOU
s deKT peakimu, SK30- U IHIOTEPMUUECKHE PEAKIINH, PACTBOpP, MacCOBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl 10J1s U MPOLIEHTHAs
KOHIIEHTpalldsl BEHIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIN CIION
aToma, aToMHas opOuTamb, paguyc arToma, BaJEHTHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKasi CBs3b, 3JIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs |
HEMOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKasi CBS3b,
KpUCTaJUIMUecKass  pemeérka  (aToOMHas, WOHHAsA,  METaJUIMYyecKas,
MOJICKYJIIpHAasi), HMOH, KaTUOH, AaHHMOH, DJIEKTPOJMUT U HEDJIEKTPOIHUT,
DIIEKTPONIUTHYECKAs] ~ AWCCOIMAINS,  pEaKIuh  HOHHOrO  oOMeHa,
OKHUCJIUTEILHO-BOCCTAHOBUTEILHBIC peakuuu, OKHUCJIUTENh u
BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIICHHUE, AJIEKTPOJIU3, XUMMUUYECKOE




paBHOBecHe, 0OpaTUMbIC U HEOOpaTHUMbIE PEAKIIUN, CKOPOCTh XUMUYECKOU
peaxiuu, katanuzarop, [1JIK, koppo3ust MeTanios, CrijiaBsl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

2.3

TEOPUHU XUMUH: aTOMHO-MOJIEKYJISIPHASI TEOpHsl, TEOpHUsL
AIEKTPOJIUTUYECKON JUCCOLMALIUI

BJ'Ia,I[eHI/IC OCHOBaMHM XMMHUUYECKOM I'PaMOTHOCTH, Banoanomeﬁ:

3.1

YMEHHE MPaBWJIBHO HCIOIh30BaTh M3yYEHHBIC BEIICCTBA U MaTepuaibl (B
TOM 4HCIIE MHUHEpalibHble yIOOpEHHs, METaIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIIIEBOAOPOJOB (YIJisi, MIPUPOIHOTO
ra3a, He()Tu) B OBITY, CEIbCKOM XO034iCTBE, Ha MPOU3BOICTBE U TOHUMaHUE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOAOB JJIsi OpPraHM3Ma 4YelOBEKa; YMEHUE
MPOTHO3MPOBATH BIUSHHUE BEIICCTB M XMMHUYSCKUX MPOIECCOB HA OPTraHU3M
YeJIOBEKa U OKPYKAIOILYIO IPUPOJIHYIO CPEY

3.2

YMCHHUEC UHTCIPUPOBATD XUMHWYCCKUC 3HAHUA CO 3HAHUSAMU APYTUx y‘Ie6HLIX
npeaIMCTOB

3.3

HaJIMYME OMNbITa pabOThl C Pa3lIMYHBIMHU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMHUM ~ (HayyHass W  HAy4dyHO-IIONMYJIIpHAs  JIMTEparypa, CJIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BCUOIECCTBAX, HX
MMPEBpAlICHUAX U IPAKTUYCCKOM IPUMEHCHUHU U YMCHUC HCIIOJIB30BATh ec
AJI pCIICHU A y‘IC6HO'HO3HaBaTeJ'ILHI>IX 3aga4

Brnagenne ocHoBaMHU MOHSATHIHOIO ammapara ¥ CHUMBOJIMYECKOTO S3bIKa
XUMHUH JUIsL COCTaBIEHUs (POPMYJT HEOPraHMYECKHUX BEILECTB, YpaBHEHUU
XUMHUYECKHX PEaKIHii; ocHoBaMH xuMmuueckoid HoMmeHKiIatypel (IUPAC u
TPUBUAJILHOMN )

YMeHne 00bsCHATD CBSI3b MOJIO0KEHUS deMeHTa B [lepuoanueckoii cucreme
C YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX
JJIEMEHTOB (COCTaB ® 3apsAn sApa, oOIIee YHCIO DJIEKTPOHOB),
pacupeneneHueM DJJIEKTPOHOB MO DJHEPreTUYECKMM YpPOBHSIM aTOMOB
MEPBBIX TPEX NMEPUOAOB, KU U KaIbIUs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
JJIEMEHTOB (paguyc aTroMa, dJIEKTPOOTPUIATELHOCTh), TMPOCTBIX |
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOoB B [lepronnueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMeHue KinaccupuIimpoBaTh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIINN




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX PJIEMEHTOB, 3apsii HOHA
8.2 BU/JI XUMUYECKOU CBSI3U M TUI KPUCTAJUIMUECKOM CTPYKTYpPBI B COSTMHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIH
9 YMeHune xapakTepru3oBaTh (pU3MUECKre U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadwur, ammas, KpeMHUH,
9.1 azoT, docdop, cepa, XJIOp, HATPHUM, KAIHA, MarHUH, KaIbIHA, aTIOMUHUH,
JKeJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOZIOPOJ, CEPOBOJIOPOJ, OKCHIBI M TMIApOKcUAbl Meramwios |-II1A
9.2 rpym, amtomunus, meau (1), nunka, sxenesa (11 u 1), oxkcuasr yrinepona (11
' u V), xpemuus (IV), azora u docdopa (IIl u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAs KUCIOTa U UX COJIH)
MPOTHO3MPOBATh M XapaKTEPHU30BaATh CBOWCTBA BEIISCTB B 3aBHCHMOCTH OT
9.3 WX COCTaBa W CTPOCHHS, NMPUMCHCHHE BEIIECTB B 3aBHCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTb MPOTEKAHHS XHWMHUYECKUX TMpEBpalleHud B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC I MOHHBIC YPaBHEHUS PEaKIU, B TOM
quCIIe:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIaccOB (TPYIIIT)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BEIYHUCIATE (MIPOBOJUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTI0 XMMHYECKOTO dJIEMEHTA B COSTMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHHSIM XHUMHUYECKUX PEaKIMi W HAXOJUTh KOJMYECTBO BEIECTBA,
' 00BEM M MacCy peareHTOB WIIH MTPOTYKTOB PEAKITUU
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMH METOJJaMU HAy4HOTO IIO3HaHUs (HAOIIOJCHHUE, H3MEpEHUe,
121 OKCIIEPUMEHT, MOJCIMPOBAHUE) TMPH W3YYCHUU BEIIECTB M XHUMHUYECKUX
' SBIICHUH; yMeHHE C(HOpPMYIHpPOBATH MPOOIEMY W MPEATIOKUTh MYyTH €&
pereHus
129 Oe30macHoi pabOThl ¢ XUMUYECKIUMH BEIIECTBAMH, XUMUYECKOU MTOCYI0M 1

J1abopaTopHBIM 000pyI0OBaHUEM




12.3

npaBwiaMyd 0€30MMacHOTO OOpAaIIeHHsS] C BEIISCTBAMH, HCIIOJIb3yeMbIMH B
MOBCCTHCBHOM KM3HU, MPAaBWIAMH I[OBEACHUS B IEIIX COEpeKeHHsI
30POBbSI M OKPYKAlOIEH MPHUPOJHON cpeibl; TOHMMaHHE Bpeaa
(OTTacHOCTH) BO3JCHCTBHS HA JKUBBIC OPraHU3MbI ONPEICIEHHBIX BEIICCTB,
CIOCOOOB YMEHBIIICHHS U MPEIOTBPAIICHHS X BPEIHOTO BO3ICHCTBHUS

13

Hanynaue IMPAKTUYCCKHUX HAaBBIKOB IIJIAHUPOBAaHWA HW OCYHICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3y4eHHE W ONHCaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(GU3NUECKUMU M XMMHUYECKMMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKIui

13.2

U3y4eHHe CIOCOO0B pasJieeH s cMecel

13.3

MOJIyYeHUE KUCIOpOAa M M3YYEHHE €ro CBOMCTB; MOJIyYEHHE BOJOPOJA U
W3y4YEHUE €ro CBOMCTB; IOJYYEHHE YTJIEKHUCIOrOo Ta3a M HM3Y4YEHHE €ro
CBOIICTB; MMOJyYCHUE aMMHAaKa U U3YYEHUE €r0 CBOKCTB

13.4

IPUTOTOBJICHHE  PACTBOPOB  C  OMNpeAeNEHHOW  MaccoBOWM  Jonei
pacTBOPEHHOIO BELIeCTBA

135

NPUMCHCHUE WHIMKATOPOB (JJaKMyca, METHIIOpaHXka W (eHOoIPTaNICHHA)
JUTS OIIPEJICTICHUsI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT H HIeT04eit

13.6

HCCICAOBAaHUC U OIIMCAHHC CBOMCTB HCOPTaHNUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB;, H3YUCHHC BSaHMOI[GfICTBHH KHUCJIOT C MCETaljlaMHu, OKCHIaMH
MCTAJIJIOB, PACTBOPUMBIMH MW HCPACTBOPUMBIMH OCHOBAHUSAMM, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHUEC OJHOI'0O MCTaJlia
ApyruM 13 pacTtBOpa COJIM; HCCICAOBAHUC aM(l)OTepHLIX CBONCTB
TUAPOKCHUIAOB aJITFOMHUHUSA U TUHKA

13.7

PCIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COC}II/IHGHHfI)); (<3J'I€KTPOJ'II/ITI/I‘ICCKa$I JUCCOILIMAIUSA,
«BakHelne HeMeTaJIbl U UX COCANHCHUA, «Baxneiimne MeTamisl U UX
COCOUHCHUA

13.8

XUMHYECKHE DKCIIEPUMEHTHI, WUTIOCTPUPYIONINE TPU3HAKHA TPOTEKAHUS
peakImii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMi Ha MPHCYTCTBYIOIINE B
BOJIHBIX PAacTBOpax MOHBI: XJOPHUI-, OpPOMHI-, HOAUM-, CyIbdat-, pocdart-,
KapOOHAT-, CHJIMKAaT-aHUOHbI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMUHUS, kene3za (2+) u xeneza (3+), meam (2+),
IIHKa

14

YMmenue:

141

NpEJCTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (opme  BBIBOJIOB,
JI0Ka3aTeibCcTB, TpapuKoB W TAaONMMLl U  BBIABIATH AMIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATh CBS3M MEXKIY pEATbHO HAONMI0AeMBIMH XUMHUYECKUMHU
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOSMINIMMU B MaKpo- M MHUKPOMHPE,
OOBSICHATH IPUYUHBI MHOTOOOpa3Hs BEIIECTB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM T'OCYAAPCTBEHHOM 2K3AMEHE 11O XUMHUH

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 31eMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThie U CHOKHBIE BELIECTBA.
13 Xumuyeckas Gopmyina. BareHTHOCTh aTOMOB XMMHUYECKUX 3J1eMEeHTOB. CTerneHb
' OKHCJICHUS
3aKOH TMOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAass AaTOMHAas Macca.
14 OTtHocuTeNnbHas MOJIEKYJIsIipHas Macca. MaccoBasi 10Ji1 XUMHUYECKOIO 3JIeMEHTa B
COEIMHEHUU
15 KomnyectBo BemiectBa. Mok, Monspras macca. MousapHbIii 00BEM  Tra3oB.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 dusznueckue M XUMUYECKHUE SIBJICHMS. XHUMHYECKash peakius U e€ MpU3HaKU.
' 3aK0H COXpaHEHUsI MACChI BEHIECTB. XUMUYECKUE YPaBHEHUS
9 [lepuonnueckuii 3akoH u [lepuoanueckas cucremMa xuMuyeckux anemeHTos J[.U.
MenneneeBa. CTpoeHHE aTOMOB
Ilepuonuueckuii 3akoH. llepuoandeckas cucrema XuMHYEeCKUX dieMeHTOB [I.M.
2.1 MenpneneeBa. Ilepuoasl u rpynnbel. PU3NUECKUN CMBICI MOPSAKOBOTO HOMEpA,
HOMEPOB NEepUoa U rpyMIbl 1€MEHTa
Crpoenue atomoB. CoctaB aTtomMHbIX sifgep. M3orombl. DnekTpoHbl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHYECKHX JJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHUX DJIEMEHTOB MEPBBIX TPEX
53 NEepPUOJIOB, Kallud, KalblMs (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
' METATMYECKUX U HEMETATHYECKIX CBOMCTB) U MX COCTUHEHHH B COOTBETCTBUU
C ITOJIOKEHUEM AJIEMEHTOB B Ileproanueckoil CucTeMe U CTPOCHUEM UX aTOMOB
3 CtpoeHue BemecTBa
Xumudeckass CcBsi3b. KoBasieHTHast (ToyiipHass W HEMOJSpHasi)  CBS3b.
3.1 DJIEKTPOOTPULIATETBHOCTD XUMHYECKUX 3JIEMEHTOB. HNonnas CBSI3b.
Merannuueckas CBs3b
Tumnel KpUCTAIUIMYECKUX  PEMIETOK  (aTOMHAas, HWOHHAsA, METaUINYecKas),
3.2 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEmETKH U BHUIA
XUMHYECKON CBSI3HU
4 Baxueiline mnpeAcTaBUTENM HEOPraHMYECKUX BemlecTB. Hemeramnsl U uXx
COeIMHEHUS. MeTalbl U UX COeTMHEHUS
4.1 Knaccudukanms u HOMEHKIAaTypa HEOPraHMYECKHUX COCTUHEHHUN: OKCHJIOB




(comeobOpa3syromie: OCHOBHBIC, KUCIOTHBIC, aM(pOTEPHBIC) U HECOICOOPa3YIOIIHE;
OCHOBaHUH (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHUCJIOT
(kucmopoacoaepKale 1 0eCKUCIOPOAHbIE, OHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

du3znyeckrue U XUMHUYCSCKHUE CBOMCTBA IPOCTHIX BCHICCTB-HEMCTAJJIOB: BOAOPOIA,

42 XJIOpa, KHCIIOPO/a, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®usznueckue M XUMHUYECKHE CBOMCTBA IMPOCTHIX BELIECTB-METAJUIOB: JIUTHUS,
4.3 HATpUs, KaJIUs, MarHusl U KaJbLus, aJJlOMUHUS, JKeJie3a. DIEKTPOXUMUYECKUH Psijt
HaIpsHKEHUH METAILIIOB
44 ®u3nueckue U XUMHUYECKHUE CBOMICTBA BOJOPOJHBIX COEAMHEHUN HEMETAIUIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
dusnyecKkue W XHMHYECKHE CBOHCTBa OKCHIOB HemeramioB: cepol (1V, VI),
4.5 asora(ll, 1V, V), docoopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). Tlonyuenue
OKCHJIOB HEMETAIJIOB
46 Xumnueckue cpoiictBa okcuaoB: MeramwioB |A—IIA rpynn, munka, megu(ll) u
' xenesa(ll, 111). [TonxydeHre OKCHIOB METAILIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWN M aM(OTEPHBIX THUAPOKCUAOB (Ha mpumepe
4.7 TUIPOKCUIOB aJIIOMUHUS, JKele3a, HuHKa). [lonyuenne ocHoBaHu U aM(OTEpHBIX
TUIPOKCHUIOB
OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
48 CEpPHHUCTOM, CEepHOM, a30THOU, (ochopHOi, KpemHUEBOU, yroabHOU. OcoObie
' XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHONW CEPHOM W a30THOM KHCIOT.
[Tomy4yenue kucaor
4.9 OO6mue xuMHYecKre CBOICTBa cpenHux cojeil. [lonydenue comneit
4.10 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpPOJA, aMMMaKa,
YIIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [TonyueHne amMMuaka, CepHOW M a30THOM KHCIOT B HPOMBINIIEHHOCTH. OO0miue
' CIOCOOBI MOJTYYEHUS] METAJUIOB
4.12 | TeHernyeckas CBS3b MEXIy KIIaCCAMH HEOPTAaHWMYECKUX COEAMHEHHI
5 XUMHUYECKUE PEeaKIUU
Knaccudukanus XMMHUUYECKUX peaklUid MO pa3ivyYHbIM MPU3HAKAM: [0 YUCITY U
5.1 COCTaBYy Y4YAaCTBYIOUIMX B pEaklIMU BEIIeCTB, MO TemaoBoMy 3¢dexTy, Mo
W3MEHEHHUIO CTENIEHEN OKHUCIIEHUSI XUMUYECKUX SJIEMEHTOB
59 TemoBoit 3pheKkT XUMUYECKON peaklui, TEPMOXUMUYECKHE YpaBHEHU. DK30- U
' SHIOTEPMHUUYECKUE PEeaKINK. TepMOXUMHUYECKHE YPaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiMU. OKHUCIUTENNM M BOCCTAHOBUTEIH.
5.3 [Ipouecchl ~ OKHUCIEHHS W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEaKIIUN
5.4 Teopust 3NEKTPOIUTHUECKON aucconranuu. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U

HEANIeKTPONUThL. CUIIbHBIC U clla0ble NeKTPOIUThL. CTeneHb AUCCOHAIN




Peakni moHHOTO OOMeHa. YCIIOBUS TPOTCKAHUS pPEaKluii HWOHHOTO OOMEHa,

> IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN
6 XUMHUSA U OKpY>Karollas cpenia
BemectBa u Matepuanbsl B TOBCEJHEBHOM >KM3HM 4enoBeka. be3omacHoe
6.1 MCIIOJIb30BAaHUE BEUIECTB U XMMHUUECKHUX peakiuil B maboparopuu u ObITy. IlepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABICHUSIX
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIEeH cpebl (KUCIOTHBIE JOXK/IHU, 3arpsi3HEeHNE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenoTrBpameHus Ilpeaenphas
6.2 nonyctumas koHueHnrtpamus BemectB (IIJK). Ponp xumum B pemeHuun
9KOJIOTHYECKUX MpobjeM. YCWiIeHHe MapHUKOBOrO 3ddekra, paspylieHue
030HOBOTO CIIOSI
[Ipumenenue cepswl, azota, Gocdopa, yriepoaa, KpeMHUS M UX COCAMHEHUN B
ObITy, MEIMIIMHE, MPOMBINIJICHHOCTH M CEIbCKOM Xo3diicTBe. l[IpuMenenue
6.3 METAJIOB U CIUIAaBOB (CTallb, YYTYH, [IOpATIOMUHUI, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenuHeHuil. [loHartue o Koppo3uu MeTaiioB, OCHOBHbBIC
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU
6.4 [IpuponHble HCTOYHUKU YIJIEBOJOPONOB (Yroib, MPHUPOAHBIM ra3, HePTb),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH
[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHUSX
6.5 yraeponaa (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
' [TonsiTrie 0 OMOMOTUYECKU BaXKHBIX BEIIECTBAX: KUpaxX, Oelkax, yrieBoaax — U ux
POJIH B JKU3HH YEIOBEKa
7 Pacuérnr:
7.1 1o (¢opMyaaM XMMUYECKHX COEAMHEHUM
7.2 Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHUSIM
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