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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QenepanbHOil pabdodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICIUMHU MPENOJaBaHusl Y4eOHOTO npeaMeTa «XuMHUSI»
B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma 1o xumMuu nHa€T TPENCTABICHHWE O IIENAX, OOIIEH CTpaTreruu
OoOy4eHMs, BOCTHTAHHWS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO
IpeaMera, YCTaHABIIMBAET 00s3aTeNbHOE IPEAMETHOE COZIEp/KaHUE,
MpEAyCMaTPUBAET PACIPEIEIECHUE €ro I0 KiaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TeMaM MPOrpaMMbl IO XHMHUH, OINPEIENSAET KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEepUCTUKU COJlepKaHus, PEKOMEH1YEMYIO
MOCJEAOBATEIbHOCTh M3YUEHHS] XHUMUU C Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OMNpenenser BO3MOXKHOCTH IpeaMeTra  JUJis
peann3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOMN
MIPOrpamMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBaHHM K
pe3yabTatam 00y4YeHUs] XUMUU Ha YPOBHE LieJIed U3yYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIbHON JEATEIbHOCTH O00YyYaroulerocs IO OCBOCHHIO
y4eOHOTr0 coiepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHS
oOy4aromierocsi, €ro MpeAcTaBiICHUN O MaTepUaTbHOM EAMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (QopMUpYyEeMble XHMHEW MNPEICTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPTrUM M 00 HBOJIIOIUMU BEIICCTB B MPUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
mpo0JIeM YCTOWYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, IHEPTreTUUYECKOH,
MUIIEBON M KOJOrMYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEW  JJii  CaMOpas3BUTUSA |
dbopMuUpOBaHUS KYJILTYPhI INYHOCTH, €€ 001IeH U (PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4Jarommuxcs, HABBIKOB HX CAMOCTOSTENbHOM y4yeOHOW  JIesTENbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCIENOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MTOBCEIHEBHOM )XKM3HU, TaK U B MPOPECCHOHATILHON JESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOBI U YETIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00YyYarouuxcs;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAay4HBIM 3HaHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHEe 00yYarOITUXCS.

JlanHble HampaBlieHHWs B OOYYCHHH XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepKaHUsl ~ y4eOHOro mpeaMera, KOTOpPbIA  ABISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAyKH XMMUU Ha ONpeleEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIEr0 0Opa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOUIUMHCSI CUCTEMBbI TMEPBOHAYAIBHBIX TMOHSITUNH XUMHH, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATUN
OpraHUY€eCKON XUMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 Ioaxoja k €€ mzydeHnro. ConepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSATHUNM 0 XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO0 MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XMUMUM;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TMPEACTaBIECHUM 00 DIIEKTPOIUTHUYECKOM JHMCCOLUMAlMU BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PpPACCMATPUBAIOTCA HAa OCHOBE OSMIUPUYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
VpOBHSI K JPyromMy, BBITIONHSS GYHKIIUA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUS W TOJYy4YCHUs
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XMMHYECKON COCTABIIIOLIEH HAYYHOM KapTHHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METoAaM MO3HaHWA B Hayke. M3yueHue XMMHUM NPOUCXOAUT C MNPUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKpYyKalomui MUp»,
«buomnorus. 57 xiacce» u «duznka. 7 Kiaace».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (PopMHpOBaHME 3HAHUM OCHOB
XUMHUYECKOM HayKu Kak OO0JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
NEATETbHOCTA YEJIIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOUW KYJBTYpHI.
3amaua y4eOHOTO mMpeaMeTa COCTOWT B (POPMUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUI — BaKHEUIIMX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUYECKUX MOJI0KEHUM,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAYKH, B



NPHOOIICHNM K HAyYHBIM METOJaM I[IO3HAHHMSI TIPH HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHU B Y4YEOHO-MO3HABATEIHLHON M y4eOHO-HCCIIEN0BATEIbCKON
JeSITeNbHOCTH, OCBOCHMM TpPAaBUI 0O€30MacHOro OOpaleHHs C BElIeCTBAaMHU B
MOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUM XMMUU HAa YPOBHE OCHOBHOIr'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauUEHHE MPUOOPENH TaKue IeNIH, KaK:

— (opMHUpOBaHWE WHTEIVIEKTYaAIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIHLHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBIICHHOCTh OOYy4YEHHMs] Ha CHCTEeMAaTHYecKoe MpuoOIeHne
o0y4Jaromuxcs K CamMOCTOSATEIbHON ITO3HABATENbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHUsA, (POPMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— oOecrnieueHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YYarOIUMUCS
OTbITA Pa3HOOOPA3HON NEATENHHOCTH, TO3HAHUS M CAMOIIO3HAHWS, KIFOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIICTCHIIMM), WUMCIOINX YHUBEPCATHHOE 3HAUYCHHE IS
Pa3TNYHBIX BUOB JICITCIBHOCTH;

— (¢dopmupoBanre oO0mEeld (QYHKIMOHATLHOW U  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBICHITH M OIICHUBATH SIBICHUSA
OKPYXKAIOIIET0 MHpA, WCIOJB3ys 3HAHWUS W ONBIT, MOJTYYEHHBIC MPU HU3yYECHUU
XUMHUH, TPUMEHITh WX IPH PEIICHUH MpoOJeM B TOBCEAHEBHOW KH3HU U
TPYJIOBOM 1€ATENbHOCTH;

— ¢opMupoBaHHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH OSKOJIOTHYCCKU
1eeco00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATENbHOCTH B IEAX
COXpaHEHUSs CBOETO 3/I0POBbs U OKPYKAIOLIEH IPUPOAHON CPEbL;

— pa3BUTHE MOTHBAIMH K OOY4YEHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWiIs U HANpPaBIEHHOCTH AalbHEHIIEro
o0y4eHusl.

OO6miee YuCIO YacoB, OTBEAEHHBIX JUISI W3yYEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, coctasisieT 136 gacoB: B 8 kimacce — 68 gacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIHO).



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaILHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHaTHe 0 MeTromax mo3HaHWs B XUMUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3ieMEHTbl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumuueckast ¢opmyna. BageHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHAas —Macca.
OtHocuTENnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4OJII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHNUH.

KomnuecTBo BemectBa. Moib. MonsipHast macca. B3auMocCBsi3b KOIMYECTBA,
Macchl W YHCJIa CTPYKTYPHBIX €IMHMI[ BeliectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUN.

Du3nuecKue U XUMUUYECKHUE SIBIICHUSI. XUMHUUECKasi peakiusa U €€ MpU3HaKu.
3aK0H COXpaHEHHsI MAcChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUYECKUX PEAKINi (COeAMHEHUS, PA3I0KEHUs, 3aMeIleHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/IOH, MpaBujiaMu padOThl B JIa0OpaTOpUHU U
npuémMamMu oOpaleHus ¢ JIabopaTopHbIM 000PYAOBAaHUEM, W3YYEHUE U ONKCAHHE
(¢u3nuecknux CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJECHUE
¢uznueckux (IUIaBIeHHE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOII0ICHUE U
ONKMCAHWE NPU3HAKOB MPOTEKAHWA XUMHYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUe TMAPOKCHIA
meau (II) mpu HarpeBanuu, B3auMojielicTBHE Kemeza ¢ pactBopoM cou menu (11),
M3Y4YEHHE CIOCOOOB PAa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTPOBaHUE,
BBITIAPUBAHUE, UCTWLISAINSA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH TTOBApEHHOU
CONM, HAONIOAEHHWE W  ONUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MACChl, CO3/JaHUE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX ).

BaxHeilliue npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocToe
BemecTBO. HaxokneHnue kuciaopona B Tpupoje, (U3NUECKHE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrnocoObl



MOJIyYEHUsT KHUCIOpoJia B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyropopor
Kuciopoja B npupoje. O30H — aioTponHas Moau(pUKalrs KUCIOPOoIa.

TeroBoit 3(deKT XUMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- M JHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yroib U METaH. 3arps3HCHUE
BO3/1yXa, yCWICHUE TapHUKOBOT0 3((pekTa, pa3pylieHne 030HOBOI'O CJIOS.

Bomopon — »snemeHT M mpoctoe BenlecTBO. HaxoxkneHue Bopopoaa B
npupojae, (U3MYECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHusi. Kuciorsl u comnu.

MossipHbiii 00BEM ra3oB. Pacu€rel M0 XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma kak pactBoputesib. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPBl. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupozie U B KHU3HU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJI. OXpaHa U OUMCTKA MMPUPOAHBIX BOJ.

Kiaccudukanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJIOB:  coneoOpa3yronue (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHbIE) U
HeconeoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUECKUE
CcBOMCTBa OKCUIOB. [Tomydyenre okCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Pgan aktuBHocTtH MerauioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkiatypa cosneil. @uznyeckrie U XUMUYECKUE CBOICTBA COJIEH.
[Tonyyenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHUIM.

Xumuyeckuii IKcnepumenm:

Ka4EeCTBEHHOE OIMPEAECICHUE CONEPKAHUSI KUCIOPOAA B BO3AYyXE, MOJYUYCHHE,
coOupaHue, pacro3HaBaHUE UM U3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
npeKpameHnss ropeHus (moxkapa), O3HAKOMJIEHHWE C o0pa3liaMu OKCHIIOB U
ONHMCAaHWE WX CBOKMCTB, MOJy4YeHHE, COOWMpaHWE, pACIIO3HABAHUE W H3y4YCHUE
CBOMCTB BOjiOpojia (TOpeHHe), B3auMojehcTBHEe Bojopoaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BaHUE BHEOMAaTepUalioB), HaOIIOeHHE 0Opa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PAcCTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON
MACCOBOM JIOJIEW PaCTBOPEHHOI'O BEIIECTBA, B3aUMOJAECHCTBUE BOJABI C METAIIAMHU
(HaTpyieM ©  KalublKeM) (BO3MOKHO  HCIIOJB30BaHHUE  BUJIEOMATEPUAIIOB),



ucCeoBaHue OOpa3llOB HEOPTaHMYECKMX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
Ha0JII0ICHNEe U3MEHEHHUsI OKPAaCKH MHJIUKATOPOB B PAacTBOpPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMmozeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCTOTHI,
KUCJIOT C METAJUIAMH, PEAKIMWA HEUTpalu3alyd, IOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOrO METalljla JPYTMM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMme «BaxkHelune Kiaacchl HEOPraHUYEeCKUuX
COEIUHEHUN Y.

HHepuoagnuecknit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenpgesneeBa. CtpoeHume aTomMoB. XHMHYECKAsl CBA3b.
OKHCIUTETILHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKM KiAacCU(PUKAIMKA XUMUYECKUX djeMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX DJIEMEHTOB (IEJIOYHbIE M MIETOYHO3EMEIbHBIC METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHBIE OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuonnas ©W  JIuHHOMEpHOAHAs  (HOPMBI
Ilepnognueckoin cucrembl xumuueckux nemeHToB [. Y. MenneneeBa. [leprnozsr
u rpynnbl. PuU3NYECKUN CMBICI IOPSALKOBOIO HOMEpa, HOMEpPOB Iepuoaa H
TPYIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O0OJIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepunonnueckoin cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTa 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIIaM U IEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [leppoanveckoil CUCTEMbBI XUMHYECKUX
BJIEMEHTOB I pa3BUTUsS Haykd W mnpaktuku. [[. M. MenneneeB — y4€HbIM U
rpak1aHHH.

Xumuueckass cBsizb. KoBasieHTHast (MOJisipHAs U HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipornecchl okucaeHus U BocCTaHOBIEHU. OKUCIUTENU U BOCCTAHOBUTEU.

Xumuueckuii IKCnepuMenm:

U3y4eHHe o0pas3lloB BEIIECTB META/VIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LHUHKA C pacTBOpPAaMU KHUCJIOT M UIEIOYEH, MPOBEICHHE OMbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHUs,, COeTUHEHNUS).

Mexcnpeomemmuule ceasu



Peanuzanmsi MeXINpeAMETHBIX CBS3€H MpU M3YYEHUM XUMUUM B 8 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHbIX
NOHATHUM, TaK U NOHATHM, SBISIIONIMXCS CUCTEMHBIMM JUIS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHATHUSA: Hay4YHbIN (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCUUKanus, TEepUOJUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®uzrka: MaTepusi, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, PU3NYECKUE BEIUYMHBI, €AUHUIIBI
U3MEpEHUs, KOCMOC, TUIaHETHI, 38361, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusa: armocdepa, rugpochepa, MHUHEpPaTbl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYeECKasi peaKkIus

[lepnognueckuii 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHWH CBOMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaWsd, KaJIbLMSI M HX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHUEM 3JIeMEHTOB B Ilepmommueckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CrtpoeHue BellecTBAa: BHUAbl XUMHUYECKOW CBSA3U. THIIBI KPUCTATITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKHU U
BHJa XUMHUYECKOU CBA3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBa BEILIECTB, OTHOCALIMXCS K pPa3IMYHBIM KjaccaM HEOPTaHMYECKHUX
COCIMHEHUM, TCHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanus XMuMHUECKUX PEaKIHUi MO pa3IMYHbIM MPU3HAKaM (110 YUCTY
¥ COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemioBoMy 3¢deKTy, Mo
U3MEHEHMIO CTETEHEeW OKUCIEHUS XMMHUYECKUX AJIIEMEHTOB, MO OOpaTUMOCTH, IO
YUYacTHIO KaTaiau3aTopa). OK30- U YHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[lonstue o ckopoctu xumMuuecko peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [loHsTHE 0 TOMOr€HHBIX M IeTepOreHHBIX
peakuuax. Ilonstue o karanuse. [lonsaTne 0 XuMu4eckoM paBHOBecUU. DaKTOPHI,
BIMSIOIIME HA CKOPOCTb XWMHYECKOW pPEaKUMH M IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLMH,  DJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMM. CocraBnenue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA C  HCIOJB30BAaHUEM  METOJA
AJIEKTPOHHOT 0 OaiaHca.

Teopust 3JIIEKTPOIIUTHUECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3Mm AuccOLMalliM BEIIECTB C PA3JIMYHBIMU BUAAMH
xumMuyecko cBsizu. Crenens gucconuanuu. CUIbHbBIE U CIa0bIe STIEKTPOIUTHI.

Peakiun noHHOrO 0OMeHa. Y cIoBUS MPOTEKAHUS pPEeaKIMi HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBoiCTBa KHCIOT,
OCHOBaHUII W cojled B CBeTe NPEACTABICHUNH 00 3IEKTPOIUTHUECKON
nucconrannu. KauecTBeHHbIE peakiud Ha MOHBL. [oHATHE O TUAPOIH3E COTNEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAIOB W HEMETaUIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOIHOCTH
pacTBOpPOB BEMIECTB, MpOLECCa AUCCOLMALMM KHUCIOT, WIENOYEed U COJeH
(BO3MOXHO  HCHOJIb30BAHHE BHJAECO MAaTepUaloB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUSI  peakluil  HOHHOrO  OOMeEHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakuuud pas3iioKeHHs, COCUHEHUs), pacllO3HABAaHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX PpEAKIMHA HA  HOHBI, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTasiibl 4 UX COeAMHEHUS

OOmiass XxapakTepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XWMMHUYECKHE CBOMCTBA Ha MNPUMEPE  XJopa
(B3aUMOZICIICTBME C MeTaUlaMH, HEMETaJlJlaMH, IleJo4aMu). XJIOPOBOJOPO/I.
CongHass KUCIIOTa, XUMUYECKHUE CBOMCTBA, IMOJydyeHUE, NpuMmeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJAOPOAA HAa OpPraHM3M YeEJIOBEKa. BaxkHeWlme XJIOopuabl U UX
HaXO0XJCHUE B IPUPO/IE.

O6mras xapaktepuctuka sneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPhbl. AJUIOTPOITHBIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XumMuueckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaKk MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (QuU3MYECKHe W XHMMHYECKHE CBOMCTBa (00mmIME Kak
NPECTaBUTENsI Kjacca KHCIOT W crnenuduyeckne). XHUMHUYECKHE PEaKIluy,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMy4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOTHL. Conu CEpHON KUCIOThI, KAUECTBEHHAS PEAKIIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B MpUpoOAE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COENMHEHMSIMU cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaIeHUs.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHBIC CTEMEHH OKUCICHUS. A30T, pacmpocTpaHEHHE B MPHUPOJIE,
duznueckne U XuMu4uecke cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUak, ero
dusznueckre U XUMUYECKHUE CBOMCTBA, MoJyuyeHue u npuMmenenue. Conu aMMOHMS,
uX pU3NUECKNe U XMMHUYECKHNEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakmus Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ TMoidydyeHHe, (PU3NYecKue M XUMHUYECKUE
cBOMcTBa (0OIIME Kak MpEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arpsA3HEHUE OKPYKarollel cpelibl COSTUHEHUSIMUA a30Ta
(KUCJIOTHBIE MTOKIH, 3arps3HEHHE BO3MyXa, MOYBBI W BOmoéMoB). dDocdop,
ajuioTponHsie Mogudukanuu ¢gocdopa, Puznueckne U XHUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUUECKHE CBOMCTRA,
nonydenue. McnonbszoBanue pocdatoB B kauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTepHbIE  CTEMEHW  OKUCICHHs.  YTJIEpoHd,  aJUIOTPOIHBIC
MoIu(UKALIUK, pACHpOCTpaHEHUE B Tpupojae, (QuMdeckue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B mpupojge. OKCuabl yrieponaa, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBEI,
NOJTy4YeHUE W MPHUMEHEHHE. DKOJIOTHYECKHUe MPOOJIEeMBI, CBS3aHHBIE C OKCHUAOM
yraepoga (IV), rumore3a r1no6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ CoNM, UX (PU3NYECKHEe U XUMHUYECKHE CBONCTBA,
NoJydeHHe U mnpuMeHeHne. KauecTBeHHass peakunus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEbCKOM
XO35HICTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, TIHIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HOPUPOAHBIA Tra3, HEPTb),
NPOJYKTHl UX TMepepaboTku (OEH3WH), UX POJIb B OBITY W IPOMBINIJICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, YriieBoJax — U X
polM B KM3HM UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCAMHECHUI.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJYYEHUE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeactaBieHus 00
okcusie kpemHust (IV) u kpemHueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOWTENbHBIC MaTepUaNIbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 MCIOIb30BaHUs
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3y4yeHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI U HAOIIOJCHUE MTPU3HAKOB
UX TMPOTEKAaHUS, OIBITHI, OTpaKalIIUe (QU3NYECKHEe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oO0pa3namMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIIGHHE C
oOpasmamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpolecca OOYIIIMBaHUs caxapa Moj JAeUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YYEHUE XHUMHYECKHX CBOICTB
pa30aBIIEHHOM CEPHOU KUCIIOTHI, MPOBEIEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
MOH U HaOIoJeHHe Mpu3HaKa €€ MpPOTeKaHHs, O3HAKOMJICHHE C (U3MYECKUMU
cBoicTBaMU a3ora, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIIOJIb30BaHUE
BUJIEOMATEepUaIOB), oOpasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJyYeHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUakKa, MpPOBEICHUE
KAueCTBCHHBIX PEAKIM HAa MOH aMMOHHS U (pochar-uoH M M3ydeHne Mpru3HAKOB
MX IPOTEKaHHUs, B3AMMOIEMCTBHE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJIEIIEN
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yinepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojlydyeHue, coOMpaHue, paclio3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KaueCTBEHHbIX PEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEN CUJIMKATHOW MPOMBINUIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HEMETAIUTBI U UX COCTUHEHUS.

MeTaJibl M MX COeTMHEHU S

OOuas xapakTepucTUKa XUMUYECKUX PJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmogmyeckon cucreMe Xxumudeckux snaemeHToB [J[. U.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHE MeTaJuIoB. MeTtayumnueckasi CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAUIMYECKass  PEMIETKA.  DJNEKTPOXUMUYECKUH  pAl
HanpsHKeHU MetaiioB. dusnyeckne U XuMUYecKue cBorcTBa MetainoB. Oomue
CIOCOOBI TONyYeHUsT MeTauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYT'yH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIIIEHHOCTH.

[llenounsle MeTamibl: nojioxkeHue B llepuoamyeckon cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpOCHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKcuasl u



TUJAPOKCHUIBI HATpusd MW Kanus. I[IpuMeHeHHe IeNOYHBIX METAIOB M UX
COE€IMHEHUH.

[IlenoyHO3EMENBHBIE METAJUIBI MArHUM W KaJbLMK: TOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux diaeMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAeHUE B rpupoae. Ou3ndeckne 1 XMMUYECKUE CBOMCTBA MarHUs
U Kaiblusa. Baxhelmume coeauHeHHMs Kalblus (OKCHUJ, THIPOKCHI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AuroMuHUN: TIoJI0)KeHUE B [leproanueckon cucteMe XMMAYECKUX SJIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aTOMa, HAaXOXKIECHHE B mpupone. PU3HYECKHE H
XUMUYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoanueckon cucreme XMMHYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOCHHE aroMa, HaXOXKIAEHHWE B mnpupoae. Pu3nUecKue Hu
XUMUYECKUEe CBOMCTBA ene3a. OKCUIbl, THIPOKCU B U conn kene3a (I1) u xenesa
(I1I), mx cocTaB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHHE C o00pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbLUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, MpOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMN HA MOHBI: MAarHWs, KaJIbIWs, aJIIOMUHUA, LIMHKA, JKeJe3a
(IT) u xenesa (III), meau (II), HabnrogeHNE U OMUCAaHUE TPOIIECCOB OKPAIIMBAHUS
IJJaMEHW MOHAMM HATpHsl, Kajus W Kalbluid (BO3MOXHO MCIOJIb30BaHHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUA IMHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BakHeimue
METAJIJIbI U UX COCTMHEHUSI».

XuMHA U OKpPYKAOLIas cpeaa

BemecTtBa u Marepuanbl B TMOBCEIHEBHOM XKU3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuii B ObITy. [lepBas momoinp mnpu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXawmleh cpeabl (MpeaenbHas J0myCTUMAast
KOHIIEHTpaius BeuiecTs, nainee — [1JIK). Poias xumuu B pereHun 3KoJ0ru4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

M3ydeHne oOpa3loB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIUMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peammszanust MeXnpeaMeTHBIX CBsI3ed MpU HM3yYeHHH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHbIX
NOHATUHN, TaK U MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMH JUIsl OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE IMOHSTHUS: HAY4YHBIM (DAaKT, rumoresa, 3aKoOH,
TEOpHs,, aHaliu3, CHHTE3, KIacCU(pUKALUsi, IEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, NapHUKOBBIN
3 deKT, TEXHOIOTHsI, MAaTCPHAIIHI.

duszuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbl, PaJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsii, MPOBOJHUKH,
HOJYNPOBOJHUKHY, JUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTAJUINYECKAs
pemérka, CriaBbl, (PU3MYECKUE BEIMYMHBI, CAUHHUIBI W3MEPEHUs,, KOCMUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHILE.

buonorus: dorocuntes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIC
yI100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJIe OOYYCHHS XUMUU B E€IMHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHITBIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMM TOBEIECHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN 00 yJarOIINXCA.

JInuHOCTHBIE ~ pE3yNbTaThl  OTpaXkalOT  TOTOBHOCTb  OOYyYaromIuxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM W
paclIMpeHue ONbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuOTHYECKOr0 BOCIUTAHUS

[[EHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKOW HAyKu B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEpPHOU WH(pOpMaIel o
NEPEAOBBIX JOCTHUKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBAaTENbCKOW, TBOPYECKOM W APYruX  BUAAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAEATEIbHOCTU MpHU
BBITIOJIHEHUW Y4YEOHBIX, IMO3HABATENbHBIX 3aJ]1ay, BBITTOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIM B TIPOIIECCE OTOW YYEOHOH NEeATEThHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE M TMOCTYNKH CBOUX TOBApHUILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPECTABICHUS O BEIIECTBE U XMUMHUYECKOW PEaKIIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTaBJISIIOLIUE
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAy4YHOH KapTHHBI MUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS MPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XUMHUH B MIO3HAHUH TUX 3aKOHOMEPHOCTEH;

MO03HABAaTEIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJIyYEHHWE HOBBIX 3HAHUU 1O
XUMHUHU, HEOOXOIUMbIE IJii OOBSICHEHHS HaOJII0JaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOM M YHUTATENbCKOM KYJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(POpMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHUIO M TO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHUWIO, TMPOEKTHOM W  HMCCIIENOBATEIhCKON
NeATENbHOCTU, K OCO3HAHHOMY BBIOOPY HAMPAaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaJIbHEHIILIEM;

4) dpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE TOCJIECACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aTKOT 0, HAPKOTUKOB, KypEeHUs),
HEOOXOJIUMOCTH  COOJIOJICHUSI MpaBWJI OE30MacHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEATbHON KU3HH,

5) Tpy10BOIr0 BOCIUTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUI0 TTpodeccuii  Tpya pa3IudHoro poja,
yBaXEHUE K TPYAYy U pE3ysbTaram TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHUW 10 XWUMHHU, OCO3HAHHBIA BBHIOOD
WHJVMBUAYabHOU TPAEKTOPUU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NMpodecCHuOHANBHON NS TEIbHOCTH U Pa3BUTHUA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCHOHATBHON CPEIE;

6) 7K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKOMy W TICUXMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
MpaBuWJI 0€30MacCHOT0 MOBECHUSI TIPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YTPOXKAIOMIKUX 3JI0POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydaeMble MPU MU3YYCHHH XUMUHU, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPY KaIOLEeW IPUPOIHON CPENOU, IJIsI TOBBILIECHUS
YPOBHSl  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTeld MX pelIeHusi MOCPEIACTBOM METOJ0B XHUMUHU,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMATILHOMN ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUNIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
WCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX NpEAMETax U MO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAyYHOH KapTHUHE MHpa, M YHUBEpCAIbHbIC YUcOHbBIC TCUCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHbIC, PETYJISITHUBHBIE), KOTOpble OOecneurnBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY ILJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATH CMBICII XUMHUUYECKUX TMOHSATUN (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHW, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH TOHSATHSAMH), HUCIIOIH30BATH
HOHSTHS JIJ1s1 OOBSICHEHUSI OTJENbHBIX (PAKTOB U SIBJICHUM, BRIOUPATh OCHOBAHUA U
KPUTEpHUH ISl KJIacCU(PUKAIUA XMMHUYECKUX BEIIECTB U XMMHUYECKHX PEaKIUH,
YCTaHABIWBATh MPUYUHHO-CICACTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUYECKHE pacCyXACHUS (MHAYKTUBHBIC, ACTYKTHUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJBI M 3aKITIOUCHUS;

yMEHHE TPUMEHATh B TIPOILIECCE TO3HAHUSA TOHATHS (NPEAMETHBIE U
MeTanpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETTH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBhIBATh MMPOKO MPUMEHSIEMbBIE B XUMHUH MOJICIHHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuUMudeckas (opMysna U ypaBHEHHUE
XUMHUYECKON peakIuu — MpU pPEIIeHUH Y4eOHO-T03HABATENbHBIX 3a/71a4, ¢ YYETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISIBISATH U XapaKT€PU30BATh CYIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIAMH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIC CBS3U U
IPOTHUBOPEYUHUS B U3y4YaeMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHUE HWCIIONIh30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B Ka4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI 10
POBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUM;

NpPUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OPraHU3allMd W TIPOBEJICHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3NUYHBIX BUIOB U (HOPM MPECTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayqHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJIEpKAHUS, CIPABOYHBIE
mocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCUYUBYIO U
HEJIOCTOBEPHYIO UH(POpMAIIHIO;



yMEHUE NPUMEHSTh pa3juvyHble METO/Abl U 3alpOChl MpPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [IJISi BBINOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ[a4 ONPEAEIEHHOr0 TUIA, MPUOOPETEHHE OMbITA B
o0acTd UCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOM aKTUBHOIO UCIIOJIb30BAHUS PA3ITMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIbHYIO OpPMY MpeACTaBICHUS UHPOPMALIUKA U
WUTIOCTPUPOBATh pEelIaeMble 33Ja4d  HECIOXKHBIMU CXEMaMu, JharpaMMaMu,
apyrumu hopmMamu rpaduKi U UX KOMOWHAIUSMY,

yMEHUE UCIOJb30BaTh MW AaHAJIM3UPOBATh B IIpolecce Yy4eOHOM U
UCCJIEIOBATEIbCKON ACATENbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPY)KAIOIIEH MNpUpPOITHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe IeCTBHSA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJ€ Juagora W (WIih) JIUCKYCCHH) TIO
cylecTBy  oOcyxkmaemMoil  TeMbl, (GOPMYIMPOBATH  CBOU  MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEII0KEHHON 3a/1a4u;

YMEHHUS  NPEJCTaBIATh  IOJYYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
NESATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTax; JejaTh MpPE3EHTAIUI0
pE3yNIbTATOB BBHIMOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa (JabopaTOPHOro OIbITa,
nmabopaTopHOIl pabOTHI MO HCCIIEOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS Y4E€OHOIr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M  MCCIIEIOBATENbCKOM  JESATENBHOCTH  MpPU  PELIECHUHU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COIrJIacOBAHUS
no3uuii (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPIWHAIUSA
COBMECTHBIX JCHCTBUH, OIpPEACICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBbIE YHHBepCcaJbHbIe Y4eOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOATENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BHIOUPATh HanbOosee 3PPEeKTUBHbIE CTOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATEIbHBIX 3a/a4, CaMOCTOSTENIbHO COCTABISTH WJIH KOPPEKTUPOBATh
IPEIJIOKEHHBIA QJITOPUTM  JEUCTBUWA TNPU BBINOJHEHUN 3aJaHUM C YYETOM
MOJyYEHHUSI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOW L€, YMEHUE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaracMble B YCIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB MO OCBOEHUIO 00S3aTEIBHOIO
COJIep>)KaHMsI, YCTAHOBJIEHHOrO JaHHOM (enepaibHOM pabodeil mporpaMMonu,
BBIJICIISIIOT: OCBOCHHbIE OOYYAlOUIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOObI



neucTBul, crnenuduueckue g MPEAMETHOM 007acTh  «XUMHUS», BUJIBI
NEATEIbHOCTH IO  TMOJYYEHWKD HOBOI'O  3HAaHWS, €ro HHTEpIpETalnH,
IpeoOpPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIUsIX.

K koHiy oOyuenusi B 8 kiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIMUXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO 2JIEMEHTa B COSTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi Peakius, Kiaccu(ukaius peakiuidi: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEaAKIMU 3aMElIeHUs, peaKkiuu
00MEHa, K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU 3((EKT peakiuu,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHasi OpOUTalb, paanycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HENMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KAaTUOH, aHUOH, PAacTBOpP, MAaccoBas JOJsl BEIECTBA
(mpolleHTHas! KOHIIEHTPAIUs) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHSITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U MX MPEBPAILCHH;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJig CcoOCTaBieHus (opmyin
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN MO
dbopmynaMm, BHUA XUMHUYECKOW CBsI3M (KOBaJe€HTHAas U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpseiBaTh cMbIch llepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKUX AJIEMEHTOB OT MX moJioxkeHus B [lepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e OIKCHIBATH W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonuueckoit
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mob6ouHas noarpymnmna (b-rpymnma)y, Manbsie u
OobIIMEe TIEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepmogumyeckas cucreMa XHMHYECKHX djemeHToB J[. .
MenneneeBa» C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO 3JIEKTPOHOB
U paclpeelieHre UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy W COCTAaBY YYAacCTBYIOIIMX B PEAKIIHUU
BEUIECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TIIPOTEKAHUS XUMHUYECKHX [MPEBpAILCHUII B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JeMeHTa 1o (dopmyie
COEJIMHEHHMSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIIUY;

MPUMEHSITh OCHOBHBIE OIEpPALUM MBICIUTENBHON NEATENbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€M — 11 M3Y4YEHUSI CBOMCTB
BEIIECTB W XHMHUYECKMX PpEAKUUN, ECTECTBEHHO-HAYYHbIE METO/bI
NMo3HAaHUsA — HaOIIOIeHHe, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CIIEIOBaTh  MpPABWJIAM  IIOJAb30BAHHUS  XMMHYECKOM  NOCYIOU U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TakKe IpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUIO WU COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XMMHUYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBI0 WHIMKATOPOB
(;makmyc, dheHondTanenH, METWIOPAHXK U JPYyrue).

K xonIy oOydenus B 9 kiacce npeMeTHbIE Pe3ylbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO,
CIIOKHOE BENIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYIECKasi CBA3b, TEIIOBOU I(h(DHEKT
peaknuu,  MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJICKTPOJIUTHI, SJIEKTPOJIIMTUYECKAs HUCCOLMALMS, PEAKIMAd HOHHOTO
oOMeHa, KaTalau3aTtop, XHUMHYECKOE€ paBHOBECHe, OOpaTUMble U



HeoOpaTUMbIE peaklUWH, OKHUCIUTEbHO-BOCCTAHOBUTENIbHBIE PpEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb,  OKHCIEHHE U  BOCCTaHOBJICHHUE,
IIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJIGHTHAs, MOHHAas,
METAJUINYECKAsl), KpHUCTAJUIMYECKAass pEIlIETKa, KOPpO3Hs METAILIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakluH, TMpeAebHO JOIyCTUMAas
koHneHntpanus [TJIK BemecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUM U
MPUMEHSTH 3TU MOHATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBlieHUs (opMyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

ONpENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJIacCy COEIMHEHHMH 1o (opmysiaM, BUA XUMUYECKON
CBA3M (KOBaJI€HTHas, WOHHAsA, METaJUIMYecKasi)) B HEOPraHUYECKUX
COEJIMHEHMSIX, 3apsij UOHA MO XUMHUYECKOU (opmyJsie, XapakTep Cpenbl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAJUIMYECKON
PEIETKN KOHKPETHOT'O BELIECTBA;

packpsiBath cMbIca llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OINHUCHIBATH W XapaKTepU30BaTh
TabnnyHyto (¢opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHasg noarpymma (A-rpynma)» U «1o0o4yHas
noarpynna (b-rpynma)», Manble U OOJbIIME TEPUOABI, COOTHOCHUTH
0o003HayYeHUsl, KOTOpPhIE HMEIOTCS B TEPUOAUYECKON Talmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsi fAapa, oOIlIee YHUCIO JJIEKTPOHOB H
pacrpeieieHue HMX MO DJIGKTPOHHBIM  CJO0sIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB U MX COCIUHEHUH B
npeAeiax MallbIX MNEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIY UM COCTaBY YYACTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeW OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHYECKUE
CBOWCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIas OIKHCAHUE
npUMepaMyU MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIJIAITh YPAaBHEHHUS AJIEKTPOJUTHUYECKONM JHUCCOUMALUMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUIA NOHHOTO



oOMeHa, ypaBHEHMsI peakiuii, TMOATBEPKIAAIOIIUX CYIIECTBOBaHUE
TEeHETUYECKON CBSI3U MEXY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIUH
MOCPEICTBOM COCTAaBJICHUSI 3JIEKTPOHHOTO OalaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHMX TMPEBpPAlIEHUN B pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO »JJIeMEHTa Mo Qopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmofaTh  MOpaBuia  MOJB30BAHUA  XUMHUYECKOM  mocyAol U
7a0opaTopHBIM  O0OpYJOBAaHMEM, a TaKXke TMpaBuia oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TI10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYyYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTICKUCIIOTo Tra3a);

NPOBOAUTH  PEAKIMU,  MOJTBEPKJIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIMO3HABATH OMBITHBIM MYTEM XJIOpUJ-, OpPOMU/I-,
uonua-, kKapOoHar-, ¢ocdar-, cUIMKaT-, Cylibdar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEpAllUM MBICIUTEIHHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — MJIsI WM3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUN, €CTeCTBEHHO-HAYYHBIE METOAbl TO3HAHUS —
HAOII0JICHUE, U3MEPEHUE, MOJEIUPOBaHUE, SKCIEPUMEHT (peasibHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaundecTBO yacoB
Ne HanmeHnoBanue pa3ieioB u DJIeKTpOHHBIe (LM (ppoBHIE)
KoHnTpoabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoTbI
Pa3nea 1. [lepponavyanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [IOK

' MPAKTUYECKOU JI€ATETbHOCTH https://m.edsoo.ru/7f41837¢

yeJIoOBeKa

12 BermecTBa u xumMmuueckue 15 1 bubmmnorexa IHOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Paznen 2. Baxneline nmpeacTaBUTeId HEOPraHUYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmmoreka [JOK

' 00 oxcHumgax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ionsatue o kucinorax 2 1 bu6nuorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bub6nunorexa LIOK

' OCHOBAHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubnuorexa [JOK

’ HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paznea 3. Ilepnonnyeckuii 3axkon u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. . MennaeneeBa. CTpoeHne aToMOB.

Xumuueckas ¢Bsizb. OKHCJIANTEIbHO-BOCCTAHOBHTEJIbHBIE P€AKIHH



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

[lepuoguueckuii 3aKOH U

31 Ilepunonnueckas cucrema 7 bu6nuorexa [IOK
' XUMHUYECKHX d1eMeHTOB /1. W. https://m.edsoo.ru/7f41837¢
Mengeneesa. CtpoeHne aTomMa
o | e 8
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Utoro no pazgeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO HACOB 110 68

[TPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IIpakTnueckue (1upp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsbl
Pa3jen 1. BemecTBo 1 XMMU4ecKne peakiiun
11 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 | bubnnorexa [HOK
’ OCHOBHBIX Pa3/eJoB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. 2 | | bubnnorexa [HOK
' XUMUYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTanJbl H HX COeINHEHHS
21 OO1as XxapaKTepUCTUKa XUMUYECKUX 4 1 bubnuorexa [IOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [IOK
’ py - P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 bubamorera LOK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOb11as XxapaKTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yraepon n 8 1 2 bubamorexa [IOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX COCTUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTasiibl M X COCIUHEHU A

. bubnmoreka [JOK
3.1 Obme croiicTsa MeTaIUIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueiimue MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuanbl B )KU3HU UEJIOBEKA 3 Bubmaorexa IIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 buGnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchl
| [Ipenmer xumuu. Posib XuMuu B :KU3HU | but6mmoreka [IOK
yeJjioBeKa. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX MMO3HAHUS B XUMUU 1 bubmmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOpaTOPUN U IPUEMBI | bu6mmoreka [IOK
oOpaiieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
4 YucTele BemecTBa 1 cMecH. CriocoObl | but6mmoreka [IOK
pasjaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxkTrueckas pad6ora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa OK
g . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBAPEHHOU COJIN)»
but6mmoreka [IOK
6 A 1
TOMBI H MOJICKy BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHe dJIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubamorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKoH MOCTOSIHCTBA COCTaBa BEIICCTB.

but6mmoreka [IOK

10 X eckast go a. BanentHoc
HMIeCKas OpMyn HTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTtHOCHUTENIbHASI aTOMHAs Macca. bubnuorexa [JOK
OtHocuUTeNbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. but6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DU3UYECKUE U XUMUUYECKHUE SIBIICHHUS. bubmuoreka [JOK
XuMHYecKas peakLus https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKy U yCI0BUS MPOTEKAHUS bubnuorexa LIOK
XUMHYECKHUX PEAKIINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XHUMHUUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konn4yecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHSIM XUMHUYECKUX bubmorexa OK
B . p https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMruueckux peakiui
18 (coe I/IH(I;HI/UIH a3JI0KCHUS e bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHuMKIoneaucT. O000IIeHNE U bubmmorexa LOK
a ARCT. LIDOBI https://m_edsoo.ru/f0d40c4
cUCTeMaTH3aIMs 3HaHUI
20 KonTponbnas padora Nel no Teme bu6nuoreka [IOK
«BemecTBa 1 XMMHUYECKUE PEAKLIN https://m.edsoo.ru/ff0d4290
71 Bo3ayx — cmech rasos. Cocras bubmmorexa [IOK
Bo3ayxa. Kucimopom — snemeHT u https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BemecTBo. O30H

dusnyeckre 1 XUMUYECKHE CBOIICTBA

bubmmoreka [IOK

22
KHCIOPOAA (peaKLLiH OKHCIICHIHS, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstre 06 okcumax
Crioco0sl moTyueHust KUCIopo/ia B
23 7a00paTOPUH U MPOMBIIIIIEHHOCTH Bubamorexa [IOK
patop p ) https://m.edsoo.ru/ff0d497a
IIpumeneHune kuciopoaa
TemnoBoii 3 ekt XumMmudeckon
24 peaKIiu, MOHATHE O bu6mmoteka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKHUX PEAKIIUIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3ar XSHe}EHeq];OS ’ a, crIoco0bI lro bubamorexa [IOK
p %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Tpaktuyeckas padora Ne 3 o Treme
26 «[lonydenue u cobupanue KUcIopoia Bubmmorexa LIOK
yi . p poad, https://m.edsoo.ru/ff0d4ae2
U3YyYEHHUE ero CBOMCTB
7 Bonopon — anemMeHT u nmpocToe bu6nuoreka [IOK
BelecTso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
73 duznyeckre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BoJlopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6mmoreka [IOK
29 IT
OATHE © IHCIOTAX 1 O https://m_edsoo.ru/f0d50d2
30 CrniocoObl osTyyeHus BO10poia B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTueckas padora Ne 4 o reme
bubmmoreka [IOK
31 «[lony4enue u cobupanue BOAOPOA,

HU3Yy4YCHHUC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Moutsipablii 00BEM Ta30B. 3aKOH

bubmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a I10 ero H3BECTHOM bubmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKIIMK HA OCHOBE 3aKOHA brbmorexa [IOK
ypas peaKium it https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
15 dusznveckre 1 XUMUYSCKHE CBOMCTBA bubmuorexa [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [lonstue 00 bubnuorexa [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputens. Hacrlmenurie
37 u HeHaCBIpeHHBIIe) acTBOpBI. MaccoBas bubmmorexa [OK
= PACTBOPEL https://m.edsoo.ru/ff0d5b40
JIOJIs BEIIECTBA B PACTBOPE
[TpakTrueckas pabota Ne 5 mo Teme
13 «[IpuroroBieHne pacTBOPOB C bu6mmoreka [IOK
onpeaeaEéHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA»
39 KonTponbhas padora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, KIacCUPUKAIINS, but6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[lonyyenne n XUMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmroreia LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHUA: COCTaB, Kiaccudukarus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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[Tonydyenne u XuMHUYECKHE CBOMCTBA

bubmoreka [IOK

43
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukams, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosyyeHue u XUMHUECKHE CBOMCTBA bu6mmoreka [IOK
KMCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIATYpa,
46 CHOCOéBII) OJT )eHI/IiI XI/IMI/I‘IZ(I:)KI/Ie buomorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBaA
[Tpaktudeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTABHBIX 3334 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUID)
43 ['eHeTnueckas CBA3b MEXKY KJIacCaMU bu6mmoteka [IOK
HEOPraHUYECKUX COECAUHEHHI https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
49 OO0oO01Ienre ¥ cucTeMaTH3alys 3HAHUN
IJI . https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no Teme
50 "OCHOBHBIC KJIaCChl HCOPTaHUYCCKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9%¢la
COCIMHCHUI
[lepBbie MOMBITKH KITaCCUPUKAIII
51 XUMHYECKNX 3JIeMeHTOoB. IlonsaTue o buomorera [IOK
’ https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepuoauueckuii 3aKOH U
but6mmoreka [IOK
52 [Teproanueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenTtoB M. . Menneneena
bubmmoreka [IOK
53 Ilepuonsl, rpymnmsl, HOATPYIIIbL nosmotera I

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0UYEeK
. bubmuorexa [IOK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. Menaeneena
XapaKkTepUCTHKAa XUMUYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHUIO B bubnuorexa [JOK
ITepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [lepuognueckoro 3akoHa /st
57 pa3BUTHUA HAayKu U npakTuku. . . bu6nuorexa [IOK
MeunneneeB — y4€HbIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpakJ1aHUH
Peseprubriil ypok. O600meHue 1
58 CI/ICTIe)MaTH:s:p us 3HaHI/II;IH / bubmmorexa LIOK
. H https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas pabota
KontponbHas pabota Ne4 o Teme
59 «CtpoeHue aroma. XuMHUYECKas CBA3bY bubmorera [IOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHas paboTa
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnast xuMmu4ieckas CBSI3b buomorera [IOK
https://m.edsoo.ru/00adac34
2 KoBaneHTHas nosspHas XUMAYECKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonasipHas XUMUYECKast bu6mmoteka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCIICHUS but6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTETFHO-BOCCTAHOBHUTEIILHBIE 1 bu6mmoteka [IOK
peaxkuuu https://m.edsoo.ru/00adb076
b K
66 OKHUCIUTEIN ¥ BOCCTAHOBUTEIN 1 h‘::fsj?;r?l?:;sigrou/OOa db076
PesepBuEbIi ypok. O0001IIIEHE U
67 CI/ICTI;MaTI/BE}l]p WSt 3HaHI/II;IH 10 TEME 1 bubmorexa [IOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XuMUYECKAas CBA3bY
68 PesepBHblii ypok. O60011eHNE U | bu6mmnoreka [IOK
cUCTEMaTH3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOTPAMME
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9 KUIIACC

KoaunuectBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoTbI padoThI
pecypchbl
[Iepnonnueckuit 3aKoH.
| Ilepuonnueckas cucreMa | bu6nuorexa [IOK
XUMUYECKHUX 351eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOWMCTB XMMHUUYECKUX IJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEePBbIX TPEX NMEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmnoreka [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOW CBSI3U U TUIIBI | bubnuorexa [JOK
KPUCTAIUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas pa6ota Nel mo teme
5 «IloBTOpEHNE U YriyOJeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccudukanus XuMruaecKkux | but6mmoreka [IOK
pEeaKUrii MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKON
7 caknuu. IToHsTHE 0 TOMOr€HHBIX U 1 Eubmorexa IIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTE€HHBIX PEAKIIMIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.
bub6mmoreka [IOK
8 @DaKTOPBI, BIUAIOIINAE HA CKOPOCTh 1

XUMHUYECKOM pCaKknuu U MOJI0KCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC

but6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus >NEKTPOTUTUUECKOMN
10 nccormarmi. CHIbHbIE U cl1a0ble bubnmorexa LIOK
A THATLHH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnbsle ypaBHEHHUS peaKIINN Eubmorexa ITOK
b pbeart https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN bubnmorexa LHOK
P VJI https://m.edsoo.ru/00add5d8
00 AIEKTPOIIUTUIECCKON JUCCOITUAITUI
XUMHYECKHUE CBOVMCTBA COJIEH B CBETE
13 [IpEeICTaBICHUN 00 bubnmorexa LIOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAITIT
14 IlonsaTtue o ruapoIn3e cojiei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHne U cucTeMaTu3aIus bubmuorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Pemenue >kcriepuMeHTaIILHBIX Eubmorexa ITOK
p hitps://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 no teme
17 «INEKTPOIIUTHUECKAS JUCCOLIAALINS bubnmorexa HOK
P A HHATHA. https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEaKLIUU B pacTBOPax»
OO6m1as XxapaKTepUCTUKA TaJIOTCHOB.
18 XUMHYECKHUE CBOMCTBA Ha IIPUMEPE bubnmorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopooaopoa. ComnsHasi KUCJIOTA, but6mmoreka [JOK
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XUMUYECKHE CBOMCTBA, MOJTyYEHHUE,
MPUMEHEHNE

https://m.edsoo.ru/00ade104

[Tpaktudeckas padora Ne 2 o Teme

20 «IToyueHue COJITHOM KHUCIOTHI Bubmmorera [IOK
yi N . ’ https://m.edsoo.ru/00ade348
M3y4YEHHE €€ CBOMCTBY»
Boruucnenus mo ypaBHEHUSAM
21 XUMHUYECKUX PEaKIUid, €CIIU OUH U3 bubmmorexa OK
PeaKim, A https://m.edsoo.ru/00ade4 88
pEeareHToB J1aH B U30BITKE
” OO0m1as XapaKTEePUCTHKA JIEMEHTOB bu6mmoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTponHbIe MOIU(DUKAIINH CEPHI.
” Haxoxnenue cepbl U €€ coeTUHEHUIN bubmmoreka [IOK
B MpUpOEe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBonopon, cTpoeHue, Bubmmoreka ITOK
bU3UYEeCKre U XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepol. CepHast KUCIIOTa
25 (1)H3quc1<1/1§ u xmfnqecxne CBOI;ICTBa Bubamorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PeaKInu, JexKalme B
OCHOBE TMPOMBIIIIEHHOTO CITocoba
26 MIOJIY4EHUS] CEPHOU KUCIIOTHI. bu6nuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIlleH cpelibl COeUHEHUSIMHU
cephl
27 Beruucnenve mMmaccoBoi J10M BBIXO/1a bubmuoreka [JOK
MPOIAYKTa PEAKLINU https://m.edsoo.ru/00adec8a
28 OO6m1as XapaKTEePUCTHKA DJIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, pacnpocTpaHeHue
B IIpupojie, Gpu3nyeckue u
XMMHYECKHE CBOMCTBA

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

AmMMuak, ero puznyeckue u

29 XAUMHYECKHE CBOMCTBA, ITOJIy4YCHUE U buomorera [IOK
’ i https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «IlonydyeHne aMmMuaKka, U3y4eHHE €To bubmorexa HOK
Y 1Y hitps://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCIoTa, €€ pusndeckue u bu6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHS B KAYECTBE MUHEPATbHBIX

32 00peHnil. XUMHUYECKOE buomorera [JOK
yAo0P ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH Cpebl
COCMHEHUSIMH a30Ta
dochop. Oxcun dbocdopa (V) u

33 (1)00(%)0 pHaSI Kncn((i))ra (bq»II)gH(qeiKHe u bubmmorexa OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Hcnonp3oBanue dhocharos B

14 KauyecTBE MUHEPaJIbHBIX YA00pEHUH. bu6mmoreka [IOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
VYraepoa, pacnpocTpaHeHUE B

35 npu 1; e (l:i))mnlt)lecxl:l)/le U XUMHYECKHE bubmmorexa [IOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraepoaa, ux Gpusudeckue u bu6mmoreka [IOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TTPOOIIEMBI,
CBsA3aHHbIE C OKcUoM yriaepoaa (IV)

37 YronpHasa Kuciiora u €€ conu bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padora Ne 4 o Teme

13 "ITosrydyeHune yrieKuciioro rasa. bubnuorexa LIOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHMYECKHX BEIIeCTBaX KakK O Bubamorexa [OK
https://m.edsoo.ru/00ae054e
COCMHEHUSX YTiiepoaa
40 Kpewmuuii u ero coequHeHus bubmmorexa IOK
https://m.edsoo.ru/00ae080a
[TpaxkTuueckas padora Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 33/]1a4 110 TEME bu6mmoteka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS»

KonTponbhas padora Ne3 o teme
42 «BaxkHenmme HeMeTauIbl U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el 8
COCMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIOB.

43 MerTtannuueckas CBs3b U bubmuoreka [JOK
MeTaJUInYeCcKasi KpUCTAILUINIECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJUIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

44 DNEeKTPOXUMHUUECKHUH s bubmmorexa LOK

HaprI)KeHI/Iﬁ MCTAJlJIOB

https://m.edsoo.ru/00acl 156
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OO6mre crocoObl MOTyYeHUs
MECTAJIJIOB. CH.]'IaBI)I. BI)I‘II/IC.]'IGHI/ISI 110

45 aBHCHHUAM XUMHUYECKUX PEaKIUi bubmiorexa HOK
yp peaKiH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJEPIKUT
npuMecHu
46 TlongaTHe 0 KOPPO3UU METAILIOB bubmiorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmmoreka LIOK
4
7 [Henounpie MeTaLeI https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHIIBI HATPUS U bubmmoreka LIOK
KaJiis https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbLIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxxueiimme coe tMHEHNS KAJIBIIUI bubnmorexa LHOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IEHNE U CHCTEMATHA3AIINAS
3HAaHUH
5 JK&cTkocTh BOJBI M CLIOCOOKI ¢& bubmoreka LIOK
YCTpaHECHHMS https://m.edso0.ru/00ae1886
[Tpaktuueckas padora Ne 6 o Teme
53 "JKEcTKOCTh BOABI U METOIEI €€ bubmmorexa [OK
" A a https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bub6mmoreka [IOK
54 An 7
FOMUHHH https://m.edsoo.ru/00aeclc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Keneso bub6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcubl, THAPOKCHUIIBI M COJTH JKeJie3a

bubmoreka [IOK

> (IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O06o0011IeHHEe U CUCTeMATHU3AIIHS
3HaHUN
[TpakTrueckas padota Ne 7. Perenue
59 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6mmoreka [IOK
«BaxHeime MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Bbruncnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKIIUii, €CITU OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nuorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM JOJU BBIXOJIa MPOAYKTA
peaxiuu
61 O06o0011IeHIEe U CUCTeMATU3AIIHS
3HaAHUU
KontponbHas pabota Ne4 o teme
62 «Baxneumme MeTaJTbl U UX
COCAMHEHUS
63 BemecTBa u maTepuansl B bubmmoreka [IOK
MTOBCEJTHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6mmoreka [IOK
OKpYKaroIle Ccpeaspl https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemieHnn bubnuorexa [JOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Pesepsublil ypok. O60011eHNE 1 bu6nuorexa [IOK
CHCTEMaTHU3alUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE 1 but6mmoreka [JOK
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3alUs 3HAaHUN

https://m.edsoo.ru/00adb33¢c
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PesepBHbIil ypok. O60011eHNE U
cucTeMaTHu3aIus 3HaHU

but6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMOBI

8 KUIIACC
Konx .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS] OCHOBHOM
TPOBEPFEMOTO o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTara
1 Ilo Teme: «IlepBoHauaabHBIE XUMUYECKHE TOHATHSI
pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATHH: aToM, MOJIEKYIa,
XUMUYECKHNA DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIIHAs M HEOIHOPOJAHAsA), BAJIEHTHOCTb, OTHOCHUTEJIbHASI aTOMHas U
MOJIEKYJIIpHAss Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
1.1 MaccoBasi J10Ji1 XUMHUYECKOTO 3JIEMEHTa B COCJIMHEHHH, MOJISIPHBIA 00BEM,
XUMHYECKasi peakuus, KilaccupUkanus peakuuid: peakiuu COeAUHEHUS,
peaKkIMy pPa3lIoKEHUs,, PEaKIUH 3aMEUICHUs, PEaKUUu OOMEHa, HK30- U
SHIOTEPMHUYECKUE PEaKIIUH, TEIIOBOM 3 (eKT peakiuu, pacTBOp, MaccoBas
JIOJIsI BellecTBa (MPOLEHTHAsI KOHIIEHTPALIKs) B paCTBOPE
12 WUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHYECKUX l'IOHf{TI/II\/'I u
IIPUMEHSTH 3T MOHATHUS IIPU ONMCAHUU BEUIECTB U UX NIPEBPAILEHUI
13 HCIIONb30BATH XUMUECKYIO CHMBOIMKY JUI COCTABICHHA (dhopMyI BeliecTs
U ypaBHEHUM XUMUYECKUX PEaKLUi
1.4 packpbiBaTh CMBIC] 3aKOHOB COXPAHEHHS MAacChl BEILECTB, MOCTOSIHCTBA
) COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YYEHUs, 3aKOHa ABOrajgpo
1.5 OTIPENIETISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIaccuuIUpoOBaTh XMMHYECKHE peakiuu (M0 YHUCIy U  COCTaBy
' YUYaCTBYIOUIMX B PEAKIIMH BEILIECTB, M0 TEIJIOBOMY 3P PEKTy)
1.7 BBIYHCJISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MacChl BELIECTB
1.8 BBIUUCIIAATh MAacCOBYIO [JOJIO0 XHMHYECKOrO JJieMeHTa 1o (opmyne
COEMHEHUS,
1.9 BBIYUCIIATh MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
1.10 IPUMEHSTh E€CTECTBEHHOHAy4YHbIE€ METOJbl [O3HaHUA — HaOJII0JeHHeE,
U3MEpEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI M MBICJICHHBIH)
2 Ilo Teme: «BaxxHennme npeIcTaBUTENI HEOPTAHMYECKUX BEIIECTBY
21 pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX TOHATHI: OKCHJ, KHCIIOTa,
OCHOBaHUE, COJIb
29 ONpeNeNsATh MPUHAJIEKHOCTh BEHIECTB K  ONPEIEIEHHOMY  Kiaccy
' coeZIMHeHui 1o Gpopmynam
2.3 KJIACCH(UITMPOBATH HEOPTAHUIECKUE BEIIECTBA
XapakTepu3oBaTh (OMHCHIBaTh) OOILIME XMMHUYECKHE CBOMCTBA BEIECTB
2.4 pPa3INYHBIX KJIACCOB, MOATBEPXkAAsi ONUCAHHUE IMPUMEpPAMHU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMMUYECKUX PEAKLIUU
IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTU OT UX KayeCTBEHHOI'O
2.5 COCTaBa, BO3MOXHOCTM IIPOTEKAaHUS XHUMHUYECKUX IpEBpallleHud B
Pa3IUYHbIX YCIOBUSIX
CJIeI0BAaTh MPABUJIaM MOJIb30BAHUS XMMUYECKOH MOCYA0H U J1a00paTOpHBIM
2.6 obopymoBaHMeM, a TaKXe TMpaBwiaM oOOpalieHuss C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKLUMSIMH 110  BBIIOJIHEHUIO  JIAOOPATOPHBIX




XUMHYECKHUX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomOpoa M KHCJIOPOJA), MPUTOTOBIEHUIO PAaCTBOPOB C ONpENEIEHHON
MaccoBOW JI0Jiell pacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATh M MPOBOAUTH
XMMHUYECKHE SKCIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIENIOUEH H
KHUCIIOT C TIOMOIIIbIO UHIUKATOPOB (JaKMyC, (peHon(TaNenH, METUIIOpaHXK U

Apyrue)

2.7

MIPOBOJAMTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peakluu

Ilo Teme: «llepuoanueckuii 3akoH U [lepuoguyeckas cucremMa XMMHUYECKUX
sanemeHToB [I. M. MengeneeBa. CTtpoeHne aToMoOB. XUMHUYECKasl CBS3b.
OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIVI

3.1

pacKphIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TOHSATHW: SAPO aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHAasl OpOHTalb, paguyc aTromMa, XUMUYeCcKas
CBS3b, MOJISIPHAA 5 HETIOJISTPHAS KOBaJICHTHAs CBSI3b,
3JIEKTPOOTPULATEIIBHOCTh, MOHHAs CBS3b, MOH, KATHOH, AHHUOH, CTEIEHb
OKHCJICHUS

3.2

KJ]aCCI/I(pI/IL[I/IpOBaTL XHUMHUYCCKUC 3JICMCHTLI
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OMHUCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy [lepuoamueckoit
CHUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs MOATrpyIa
(Arpynna)» u «nobounas noxarpynna (brpynma)», «maibie» U «00abIIAE»
HEPUOJIBI

34

packpeiBaTh  cMbichn  [lepmogmueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE TEPUOJNYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECCKHUX DJIECMCHTOB OT UX ITIOJIOKCHHUS B HepI/IOI[H‘ICCKOﬁ CHUCTEMC

3.5

COOTHOCHUTH 0003HAYCHHMs, KOTOpbIe UMEIOTCs B Tabnuie «llepuogndeckas
cucteMa xumuueckux odjemeHToB J[.M. MenaeneeBay C UYMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XHMHUYECKHX D3JIEMEHTOB (COCTaB H
3apsii  Anapa, oOOIIee YHCIO JJIGKTPOHOB U paclpelesieHne Hux II0
AJICKTPOHHBIM CJIOSIM)

3.6

OonpeaACIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI:IX COCAMHCHUAX

3.7

ONpeNeNnaTh BUJ XUMHYECKOW CBsA3M (KOBajJeHTHas W MOHHasi) B
HEOPraHUYECKUX COCAMHEHUSIX

9 KUIIACC

Kon
MpOBEPAEMOro
pe3yJibTara

IIpoBepsieMble npeIMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

IIo Teme: <<B€H_[eCTBO U XUMHYCCKas pCaKIus»

1.1

packpblBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKMX IOHSTHIl:  pacTBOp,
ANIEKTPOJIUTHL, HEAIEKTPOJIUTHI, HIEKTPOIIUTUYECKAS AUCCOLUALMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBEcHE, OOpaTUMble U
HEOOpaTUMbIE  peaKUUH, OKHCIUTEIbHOBOCCTAHOBUTEIIbHBIE  PEAKIIUHU,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHHUE, AJUIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, HOHHAsI, METAaJUIN4YeCKas),
KpUCTaJIJIMUecKas penérka, CIjiaBbl, CKOPOCTh XUMUYECKOW peakuu

1.2

HIUTIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMHUYCCKHUX MOHATHH U
IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHnﬁ

1.3

COCTABJIATb YPaBHCHUSA SHCKTpOHHTquCKOﬁ Jucconurann KHCJIoT, H_IGJIO‘{Cﬁ




u coneﬁ, IIOJIHBIC U COKpaH_IéHHBIe YpaBHCHHA peaKHI/Iﬁ HOHHOI'0 0OMeHa

1.4

pacKpbIBaTh CYHIHOCTb OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ
MoCPpCACTBOM COCTABJICHHUA DJICKTPOHHOI'O OajraHca dTHX peaKuHﬁ

1.5

IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUYECKON pEeaKLUU

ITo Temam: «HemeTaiie! u ux COCAUHECHUA» U «MeTael 1 uxX COCAUHCHUA»

2.1

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIMEe U creuupuuecKue XUMHUYECKUe
CBOMCTBA IIPOCTBIX W CIIOXKHBIX BEIIECTB, IOJATBEpPXkKAAas OINHUCAHUE
[IpUMepaMu  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN

2.2

COCTABJIAATb  YPAaBHCHUSA peaxunﬁ, NOATBCPIKAAOIHNX  CYIICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOIrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBHCUMOCTHU OT HX CTPOCHUS,
BO3MOXHOCTH TIIPOTCKAHUA XHUMHUUCCKUX npeBpameHHﬁ B Ppa3JIMYHBIX
YCIOBHUAX

2.4

CJIeIOBATh MPaBUJIaM TIOJIH30BAHUS XUMHUICCKOW MOCY0W U 1ab0paTOpPHBIM
o0OpyIOBaHMEM, a TaKKe TMpaBHJIaM OOpalIeHUsT C BEIIeCTBAMH B
COOTBETCTBUU C HHCTPYKIUAMU 10 BBITTIOJTHECHUIO J'Ia60paTOprIX
XHUMUYECKHX OIBITOB IO MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaKa ¥ yriieKucJoro rasa)

2.5

MPOBOJUTH PEAKIINH, MOJITBEPIKAAIONINE KaYeCTBEHHBI COCTAaB PAa3TUIHBIX
BEIIECTB: pACMO3HABATh OMNBITHBIM TYTEM XJOpUA-, OpOMUA, WO,
kapOoHat, pocdar, cuukat, cyabdar, THIPOKCUINOHBI, KATHOHBI AMMOHHUSI,
HOHBI H3YYCHHBIX MCTAJUIOB, IMPUCYTCTBYIOIIHWEC B BOJHBIX PACTBOPaAX
HEOPTraHUYECKUX BEIIECTB

1o Teme: «XuUMHS U OKpYXKarOLIas cpear»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux noHstui: IIJIK Bemectsa;
KOpPpPO3Hsl METAJUIOB
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IIPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIbHON JEATEIBHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHE, 0000IeHNe, CUCTEMAaTH3alluIO, BBIIBJICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — I M3YYEHHUS CBOMCTB BELIECTB M XHUMHUYECKHX
peakiuii; ecCTeCTBEHHOHAy4YHble METOJbl IO3HaHMUA — HaOJIIOJCHHE,
U3MEpEeHue, MOICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbII U MBICJICHHBIH )




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

HepBOHaanBHBIC XUMHWYECKUC ITOHATUA

1.1

HpenMeT XHUMHH. POJIb XUMHH B JKH3HU YeJIOBeKa. XUMUS B CHCTEME HayK. Tenan
BelecTBa. Ouznueckre CBONCTBA BEIESCTB. ArperaTHoe COCTOSIHHC BCIIICCTB

1.2

[lonsTue o mMeTonax mo3HaHus B XUMUHU. YucTble BemiecTBa U cMmecH. CrocoOsl
pa3feneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHAYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKHUX HJIEMEHTOB.
[IpocTbie u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHE

1.4

Xumuueckass ¢dopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHas aToMHas Macca. OTHOcCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMHUYECKOT0 3JIEMEHTa B COeIMHEHUHU

1.5

KonuuectBo BemectBa. Monbs. MosnsipHas macca. B3auMocBs3b KOJMYECTBA, MACChI
Y 4YHCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacd€Ttsl mo dopmynaM XHUMHYECKUX
COeIMHEHUN

1.6

Ou3nueckue 1 XUMUYECKUE SBJICHHUS. XUMHUUECKash Peakiyst 1 e€ MpU3HaKu. 3aKOH
COXpaHEHHMsT MacCchl BEWIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukanus
XMMHUYECKHUX peaKIui (CoeTnHEeHus], pa3IoKEHHs, 3aMEIIeHNs, 0OOMEHA)

1.7

XUMHUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOH MOCYIOH, ¢ MpaBHIaMH
pabotel B maboparopun W npuéMamMu  oOpamieHuss ¢ J1a0OpPaTOPHBIM
o0opynOBaHHEM, U3yYeHME M ONUCaHME (PU3UYECKUX CBOWCTB 00pa3loB
HEOpraHMYeCKUX BeLIeCTB, HaOIOgeHNEe (QU3MUECKUX (TUIaBJICHHE BOCKA, TasHUE
JbJla, paCTUpaHKUE caxapa B CTYNKE, KUIIEHHEe U KOHJIEHCALUs BOJIbI) U XUMHUYECKUX
(ropeHue cBe4M, MPOKAJIMBAHUE MEIHOI IPOBOJOKH, B3aMMOJECHCTBHE MeJa C
KUCJIOTOM)  sIBIE€HUH, HaONIOleHWEe M ONHMCAHHWE MPU3HAKOB IPOTEKAHMS
XUMHUYECKHX PEaKIUil (pa3iokeHHe caxapa, B3aUMOJIECHCTBUE CEPHOM KHCIIOTHI C
xjopusioM Oapusi, pasznoxenue ruapokcuna wMeau(ll) mpu  HarpeBanuw,
B3aMMOJICHCTBUE Jkene3a ¢ pactBopoM comu wmeau(ll), wm3ydeHue crocoOoB
paszgeneHus cmecedl (C TOMOIIbIO MarHura, (UIBTPOBaHUE, BbINAPUBAHUE,
JUCTWIISALMS, XpoMaTorpadus), IpPOBEIEHUE OYUCTKH TOBAapEHHOW COJIH,
HaOJII0ZIeHNEe U OINMCAHME Pe3yJbTaTOB NMPOBEAEHHS ONbITA, WLIIOCTPUPYIOLIETO
3aKOH COXpPAHEHMsI MAcChl, CO3JJaHUE MOAENeN MOJIEKYJI (ILIapOCTEP/KHEBBIX)

Baxkneimme MMpEACTAaBUTCIIN HCOPIraHMYICCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — sJeMeHT U TMPOCTOE
BenlecTBo. HaxokleHue kuciaopoga B MOpUpoae, (PU3NYECKUE M XUMHUYECKHE
cBoiictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenue kucimopona. CrnocoOb
MOJIyUYEHHUsI KHUCJIOpoAa B JiabopaTOpuM U MPOMBINUIEHHOCTH. Kpyrosopor
Krciopoa B mpupoae. O30H — almoTporHas MOAU(HUKAIUS KUCIOPOIa

2.2

TennoBoit 3p(HEeKT XUMUIECKON peaKIii, TEPMOXUMUUYECKHE YpaBHEHHS, dK30- U
SHAOTEPMHUUECKHE pEaKIUH. TOMIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa,
YCWICHHE MTApHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOs
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Bonopon — osnemeHT M mpocTtoe BemiecTBo. HaxoxknaeHue Bomopona B IPUPOJE,
(u3nueckue U XMMUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTs! u
COIIU

24

MousipHblii 00BEM Ta30B. Pacy€Thl N0 XMMUYECKUM YpaBHEHUSIM

2.5

dusnyeckre cBoMcTBa BojAbL. Bona kak pactBoputensb. PactBopel. HackiieHHbIe 1
HEHACHIIICHHbIE PacTBOPHL. PacTBOpMMOCTH BelieCTB B Boje. MaccoBasi J10Jist




BEIIIECTBA B pacTBOpe. XUMHUYECKHe cBoWCTBa BoAbl. OcHOBaHus. Posb pacTBOpOB
B IIPUPOJIE U B JKU3HU 4YesloBeka. KpyroBopoT BOJbl B mpupoje. 3arpsa3HeHHUE
npupoAHbIX BoJ. OXpaHa M OUYUCTKA MPUPOIHBIX BOJ

2.6

Knaccupukammst Heopranmdecknx coemuHeHuil. Oxcunpl.  Knmaccuduxarmst
OKCHUJIOB:  cosieoOpasyronue  (OCHOBHBIC,  KHUCJIOTHBIE, aMdoTepHbIE) U
HecosneoOpa3yrone. HomeHknmatypa okcuioB. Dusnueckue W XHUMHYECKHE
cBoiicTBa okcuaoB. [lomyueHne okcumoB

2.7

OcnoBanust. Kiaccudukanust ocHOBaHUI: IIENOYM U HEPACTBOPUMBIE OCHOBAHHUS.
Howmenknatrypa ocHoBanuii. duznueckue M XUMHUYECKHUE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMI1

2.8

Kucnorel. Knaccudukanus xucnmor. Homenknatypa kucnor. Duszudeckue
XMMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctu wmetamuioB H.H. bekerosa.
ITonydenue Kuciaor

2.9

Comu. Homenknatypa cosieli. ®Puznyeckue M XMMHYECKHE CBOWCTBA COJIEH.
[loyuenue coiet

2.10

I'enetuueckas cBiI3b MCKAY KiIaCCaAMU HCOPTaHUYCCKUX CO€JUHEHMI

2.11

XUMUYECKUI SKCIIEPUMEHT: KaYECTBEHHOE ONPEIEICHNE COIEP KaHNS KUCIOPO/a B
BO3/1yXe, OJy4eHre, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOICTB KUCIIOpPO/a,
Ha0JII0/IeHNE B3aUMOJIEUCTBUS BEUIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHHUS
U TpeKpalleHuss TopeHus (mokapa), O3HaKOMIJIEHHE C oOpa3llaMHu OKCHIOB H
ONHMCAaHNWE UX CBOWCTB, MOJyY€HHE, COOMpPAHME, PACIO3HABAHME U H3YyYEHHE
CBOWCTB BO/Opo/a (ropeHue), B3auMojeHcTBHE Bojopoia ¢ okcuaoM Meau(ll)
(BO3MOXHO MCIOJIb30BAaHUE BHUJICOMATEPUATIOB), HAOIIOJACHUE OOpPA3IOB BEIIECTB
KOJINYeCTBOM 1 MoOJb, HcCel0OBaHME OCOOEHHOCTEH pPAaCTBOPEHMs BEILECTB C
pazIMYHON pPacTBOPUMOCTBIO, IPUTOTOBJIEHHE pPAcCTBOPOB C  OIpPEIEIEHHON
MacCOBOH J10JIEM PaCTBOPEHHOIO BEIIECTBA, B3aUMOJAEUCTBHE BOJBI C METAIIIAMU
(HatpueM ¥ KaiupLuueM) (BO3MOXKHO  KCIIOJB30BaHUE  BHJIEOMATEPUANIOB),
ONpECIICHNE pacTBOPOB KHCIOT U INEJIOYEHM ¢ TIOMOIIBI HMHIUKATOPOB,
UCCIIe/IOBAaHNE OO0paslloB HEOPraHMYECKHMX BEHIECTB  pa3MYHBIX  KJIACCOB,
HaOJI0IeHNe U3MEHEHHs OKPACKM MHJUKATOPOB B PacTBOPax KUCIOT M ILEIOYEH,
u3ydeHue B3aumozeiicTeus okcua Mmeau(Il) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METAJUIAMH, PEeaKUMH HEUTpanu3aluu, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJIHOTO MeTalla JpyrMM M3  pacTBOpa COJIM, pELICHHUE
OKCIIEPUMEHTANIBHBIX 3aJad Mo Teme «BakHeWIMe Kiacchl HEOPraHUYECKUX
COCAMHEHUN»

ITepuonuueckuii 3akoH u [lepuoandeckas cucrema Xumuueckux synementon [[. 1.
MenneneeBa. CtpoeHue aToMOB. XUMHUYECKask CBsI3b. OKUCIUTENHHO-
BOCCTAHOBUTEJILHBIC PEAKITUU

3.1

[lepBble MOMBITKM KIacCU(PUKAIMH XUMUYECKHX 3J1eMeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUHBbIE M ILEIOYHO3EMENIbHbIE METallbl, TaJIOTEHBI,
WHEepPTHBIE Ta3bl). OJEMEHTHl, KOTOpble 00pa3yloT aM(pOoTepHbIE OKCHIBI U
TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3axkoH. Ilepmonnueckas cucreMa XUMHUYECKHUX 3ieMeHTOB [I.M.
MenneneeBa. Koporkonepuoanas u manmuHHonepuonHas (opmer [lepuogunaeckoit
cucTteMbl Xxumuueckux dieMeHtoB JI.M. Menneneea. Ilepuoasl u rpynimsl.
DU3NYECKUI CMBICI NOPAIKOBOIO HOMEpa, HOMEPOB IIEPHOAA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTroMHbIX sjaep. M3ortombl. Dnektponbl. CTpoeHue
JNEKTPOHHBIX  000JI0ueK aToMOB  mepBbIX 20 XMMHUYECKUX  DJIEMEHTOB
[lepuonnueckon cucremnl J.M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO




3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanyeckoii cucteme /.M. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHHUs pajJuyca aTOMOB XUMHUYECKHX  DJIEMEHTOB,
METAITNYECKIUX U HEMETaJUIMYECKUX CBOMCTB MO TPYIIaM U MepuojiaM. 3HaueHHe
[Tepuonnueckoro 3akoHa u [leproguyeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB JIJIs
pa3BuTHs Hayku U npakTuku. J[.1. MenneneeB — yd€HbIN U IpakIaHUH

3.5

Xumuueckass  cBsizb. KoBaneHTHas  (NOJsIpHasE W HEMOJSIpHAsl)  CBS3b.
DNEeKTPOOTPUIIATENIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHas CBS3b

3.6

Crenenp oxucieHus. OKHCIUTEIBHOBOCCTAHOBUTCIBHBIC pcaKkuuu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3lioB BELIECTB METAJIIIOB M HEMETAJLIOB,
B3aUMOJICICTBME THUAPOKCHIA LHMHKAa C pacTBOpPAaMH KHUCJIOT U UIEJIOYEH,
IIPOBEACHUE OIIBITOB, UJUTFOCTPUPYIOLIUX IIPUMEPBI OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeHHsl, COeIMHEHUS])

9 KJIACC

Kon

IIpoBepsieMbIH 3J1€MEHT COACPKAHUS

1

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

[lTepuonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUYECKUX 3yemMeHToB /J[.U.
MenneneeBa. CrtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBbIX TPEX NEPHUOJOB, KaMs, KalbIUsI U UX COCAUHEHUN
B COOTBETCTBHHM C MOJOKEHUEM JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BeliecTBa: BUJbl XUMUYECKON CBSA3H. THIBI KPUCTAIIINYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUMA KPUCTAJUIMYECKOW PEIIETKM W BHIA
XUMUYecKoi cBsi3u. Knaccudukanus ¥ HOMEHKIATypa HEOPraHHYECKUX BEIIECTB
(MexnyHapoHas U TpUBHAJIbHAs ). XUMHUUECKUE CBOWCTBA BEIIECTB, OTHOCSIINUXCS K
pa3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX COCIMHEHMHM, TEeHEeTHYecKas CBs3b
HEOPraHMYECKUX BEILECTB

1.3

Knaccudukanus XMMHUYECKHX peakUuil 1Mo pa3TUYHBIM IMpH3HAKaM (M0 YHCITy U
COCTaBy Y4YacTBYIOIIMX B pEaKLUMU BEIIECTB, MO TemioBoMy 3ddexry, 1o
M3MEHEHHIO CTETNICHEH OKHCIICHHS XUMHUYECKHUX JJIEMEHTOB, 10 OOpaTHMOCTH, IO
YYacTHIO KaTallu3zaropa). DK30- M SHIOTEPMUYECKHE pEeaKIHH, TePMOXUMHUYECKHE
ypaBHeHus. [IoHsATHE 0 CKOPOCTH XMMHUYECKON pEeaKuu

1.4

[Tonsitue 00 0OpaTMMBIX W HEOOPATUMBIX XHUMHYECKHUX peaknusx. [lonsTue o
TOMOI'CHHBIX H T'CTCPOTCHHBIX PCAKIHUAX. IloHaTHE O XUMHYECKOM PaBHOBCCHHU.
@dakTopbl, BIUSIOMIAE HA CKOPOCTh XHUMHYECKOW pEaKIMH W  IOJIOKEHHE
XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKHUCIINTENBEHO-BOCCTAHOBUTEINIBHBIE PEAKIMH, SJIEKTPOHHBIN OallaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHOM  peakuuu. CocTaBleHME  YpaBHEHMH  OKHUCIUTEIIBHO-
BOCCTAHOBHTEJIbHBIX PEaKIHil ¢ HCIOIb30BAaHUEM METO/Ia IEKTPOHHOrO OajlaHca

1.6

Teopust >IEKTPOIIUTUYECKONW JUCCOLMALMHU. OJIEKTPOJIUTHI U  HEIJIEKTPOJIUTHI.
Katnonpl, aHnonsl. MexaHW3M AHCCOLMALMA BEHIECTB C PA3JIUYHBIMUA BHAAMHU
xumuueckor cBsizu. CreneHb nucconuanuu. CuibHble W ciaabble DIEKTPOIUTHI.
Peakiiun wnonHOorOo OOMEHa. YCNOBUS MPOTEKAHMS PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE M COKpAILEHHbIE HWOHHBIE YypaBHEeHMs peakuuid. CBOICTBA KHUCIOT,
OCHOBAaHHUI M COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIUTUUCCKON AUCCOIHAIIIH.
KauectBenHbie peakiuu Ha HOHBL. [loHATHE O rUApPONAN3E coseit




1.7

XMMUYECKUIl SKCIIEPUMEHT: 03HAKOMJIEHUE C MOJIEISIMU KPUCTAJUTMYECKUX PEHIETOK
HEOPTraHUYECKUX BEIECTB — METAJUIOB U HEMETAJIOB (IrpaduTa U ammasa), CI0KHBIX
BEIECTB (XJIOpUAA HATPHs); HCCIEIOBAHHWE 3aBUCHMOCTH CKOPOCTH XUMHYECKOW
peaxuu oT BO3/ICHCTBUS Pa3TUIHBIX (bakTopoB; HccIeI0BaHNe
ANIEKTPOIIPOBOJHOCTH  PacTBOPOB  BEMIECTB, IMpoOIecca JUCCOLIMAINU  KHCIIOT,
menodell u coneil (BO3MOXKHO HCIIOIB30BAaHHE BUAEOMATEPHAIIOB); IPOBEICHHE
OIBITOB, WUIIOCTPUPYIOMINX NPU3HAKK MNPOTEKAaHWS pEaKIMid HOHHOTO OOMEHa
(oOpa3zoBanme ocajka, BBIJCNEHHE Tra3a, oOpa3oBaHHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TIPUMEPHl  OKHCIIHMTENHEHO-BOCCTAHOBUTENBHBIX  PEaKIMA
(ropeHme, peakIH pPAa3JIOKEHUs, COCAMHEHUs); PACMO3HABAHHWE HEOPTaHWYECKHX
BEIIECTB C TIOMOIIBIO  KaueCTBEHHBIX peakuid Ha  HWOHBI;  pEIICHHE
OKCIICPUMCHTAJIbHBIX 3aJa4

HemeTamner u ux COCIMHCHUA

2.1

OOmiast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
creneHu okuciaeHus. CTpoeHue U (U3MYEecKHe CBOMCTBA IPOCTBIX BELIECTB —
raJJoreHoB. XHMMHMUYECKHE CBOIICTBA Ha IpUMeEpe XJopa (B3aUMOJAEHCTBUE C
MeTaJUlaM{, HeMeTajulamMM, uieqoyamu). Xiopoogopoa. CoisHas —KHUCIOTa,
XUMUYECKHE  CBOMCTBA, IIOIy4YeHUEe, IpuMeHeHue. JlelWictBue xyopa |
XJIOPOBOZIOPOZA HAa OPTaHMU3M 4YeJIOBEKa. BakHelye XJIOpuabpl U UX HAXOKICHHUE B
IIpupoae

2.2

O6mras xapakrepucTuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIe cTeneHu OKucieHus. CTpoeHHe W (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAa U cepbl. AJIJIOTPONHbIE MOAU(MUKAILIMKA KHUCIOPOAa U CEephl.
Xumudeckue cBoicTBa cepbl. CepoBOOPOI, CTpOeHHE, (PU3MUECKHE U XUMHUECKHE
cBoiicTBa. OKCHBI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX OKcHI0B. CepHasi KUCIoTa,
¢dbusznuecKkre U XUMUYECKUE CBOMCTBA (OOIIME KaK MPEICTaBUTEINS KIIacCa KUCIIOT H
cnenuduueckre). XUMHUYECKUE PEaKIuH, Jie)Kallhie B OCHOBE IPOMBIIIJICHHOTO
crnoco0a moxyueHust cepHoM KucnoThl. [Ipumenenune. Conu CcepHON KHCIIOTHI,
KauecTBEHHasl peakuus Ha cynb(aT-uoH. HaxoxkneHnue cepel M €€ cOeAMHEHUU B
npupoje. XUMHUECKOE 3arps3HEHHE OKpYKAIOUIEH Cpeabl COCIUHEHUSIMHU CEpPbI
(KMCTIOTHBIC  JOXKIW, 3arps3HEHHE BO3JIyXa W  BOJAOEMOB), CIIOCOOBI €ro
MPEAOTBPALLICHUS
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OOmas xapakrepucTuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIIEHUs. A30T, pacCpOCTpaHEHUE B IPUPOJIE, pU3nueckue
U XUMHYecKue cBoicTBa. KpyroBopot azoTa B npupoje. AMMHAK, €ro Gu3nYecKue u
XMMHUYECKHE CBOWCTBA, NOJTy4YeHUe U npuMeHeHue. Coinu aMMOHUS, UX (U3NUECKUe
U XMMHUYECKHE CBOICTBa, npuMeHeHHe. KauecTBeHHas peakiusi Ha MOHbI aMMOHUSI.
A30THas KUCIIOTa, €€ MojaydeHue, (pu3ndeckrue 1 XUMUUeCcKHue CBOIcTBa (001e KaK
IpeJICTaBUTENs Kjacca KUCIOT U crneuududeckue). Vcnonb3oBaHue HUTPATOB U
cojJieil aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX YAOOpeHHH. XUMHUYeCKoe 3arps3HEeHHe
OKpY)KalolleW cpenbl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE MJOXAH, 3arpsi3HEHHE
BO3/1yXa, [I0YBBI U BOJOEMOB)
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®ocdop, amnorponHble Momudukanuu QGocdopa, (GU3MUECKHME U XUMUYECKHE
coiictBa. Oxcun docdopa(V) u dochopnas kucinora, GU3NUECKHEe U XUMHUECKUE
cBoiicTBa, mnonydyeHue. lcmnonb3oBanue ¢ocpaToB B KauecTBE MHUHEPAIbHBIX
yaoO0peHuit

2.5

OOmas xapakrepucTka 371eMeHToB [V A-rpynmnbsl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTETEHH OKUCICHHSA. YTJIEpOA, aUIOTPOIHBIE MOIU(HUKALINH,
pacmpocTpaHeHue B Mpupoje, (HU3NYecKue W XMMHUYECKHE CBOMCTBA. AJCOPOIHS.




Kpyrosopor yrnmepoga B mpupome. Okcuubl yriepoja, uX (usuueckue Hu
XUMHUYECKHE CBOWCTBA, JIEHCTBUE HA )KUBbIE OPTaHU3MBbI, MOJIYyYEHHE U IPUMEHEHUE.
Dkojorudeckue MmpoOiembl, CBsi3aHHble ¢ okcugoMm yriaepoaa(lV); rumoresa
r7100aIbHOTO TOTETUICHHSI KJIMMaTa; MapHUKOBBIA 3 eKT. YrompHast KUCIOTa U €&
comu, ux (¢uU3NYECKUe M XHUMHUYECKHE CBOMCTBA, MOJNy4YEeHHUE W TNPUMEHEHHE.
KayectBeHHast peakuusi Ha KapOOHAT-WOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH U CEIICKOM XO351CTBE

2.6

HepBOHa‘-IaJIBHBIC MOHATHS 00 OPraHMYCCKHUX BCHICCTBAX KaK O COCOAMHCHUAX
yriepoaa (MeTaH, 9TaH, OTUJICH, AlICTUJICH, 3TAHOJI, ITIMICPHUH, YKCYCHAsA KI/ICJ'IOTa).
Hx cocTaB U XHUMHYECKOE CTPOCHUC. IlonsaTue 0 OMOIOTHYSCKH BaXKHBIX B€IICCTBAX:
JKHUpax, 6CJ'IK3X, YrJI€BoJax — M HUX POJIM B JXHU3HH YCIOBCKA. MaTepI/Iaanoe
CAUHCTBO OPraHUYCCKUX U HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemnwuii, ero ¢uzndeckne m XMMUYECKHE CBOMCTBA, MOJIYYCHHUE M MPUMEHEHUE.
Coennnenus kpeMHusi B mpupoje. O6mue npencraBierus 06 okcuae kpemausi(1V)
U KpeMHHueBol kuciore. CHIMKaThl, MX HCIOJb30BaHWE B OBITY, MEIUIMHE,
MPOMBINUICHHOCTH. BakHellme CTpouTensHble MaTepuaibl: KepaMUKa, CTEKIIO,
1eMeHt, OeToH, kene300eToH. [IpoGiembr  Ge30macHOr0  MCIOJIB30BAHUS
CTPOUTEILHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3yUYeHHUEe 00Pa3li0B HEOPTaHMUECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTHI; TPOBEACHHE KAYSCTBEHHBIX pPEaKIUHd Ha XJIOPHI-HOHBI H
HaOJII0/IeHWEe TPU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpakarouue (U3NYecKue U
XUMUYECKHE CBOMCTBA TrajJOr€HOB W HMX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJICHHE ¢ oOOpas3laMud XJOpHIOB (TaOTCHUIIOB);
O3HaKOMIICHHE ¢ 00pa3liaMu cepbl U €€ COeNUHEHUSMHU (BO3MOKHO HCIOIh30BaHHUE
BHJICOMAaTepHaJIoB); HAOIOIEHUE Tpolecca OOYIJIMBaHUS caxapa TMOJ JACHCTBUEM
KOHLICHTPUPOBAHHOM  CEpHOM  KHUCJIOTBI, M3Y4EHHE XHUMHYECKMX  CBOWCTB
pa30aBIICHHOW CEPHOM KHCJIOTHI, MPOBEJCHUE KAYECTBEHHON peaKIuu Ha Cyabdat-
MOH W HaONIONCHHE Tpu3HaKa e€ NPOTeKaHWs; O3HAKOMIICHHE C (U3NYSCKUMU
cBolicTBamMH a3oTa, (ochopa W WX coeaUHEHHA (BO3MOXXHO HCIIOJIH30BAHHE
BUJICOMATEpHANIOB), 00pa3llaMu a30THBIX M (QOCHOPHBIX YHAOOpEHHIA; MONydeHHe,
coOupaHHe, paclio3HaBaHWE M U3YUYEHHE CBOMCTB aMMHUaKa; MPOBEJCHHE
KAaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U PochaT-uoH U U3ydeHHE TPU3HAKOB UX
MPOTEKaHUsA, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); U3y4YCHHE Mozenen
KPUCTAINIMYECKUX peIETOK anmasza, rpaduta, QymiepeHa; O3HAKOMIIEHHE C
MPOLIECCOM  aIcCOPOLIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIIIEM |
YCTPOMCTBOM MPOTHBOra3a; IMOJIyueHue, coOupaHHe, paclo3HaBaHUE U H3ydeHUE
CBOWCTB YIJICEKHCIIOTO Ta3a; MPOBEICHUE KAaYeCTBEHHBIX pPEaKIMii Ha KapOoHAT- U
CWJIMKAT-MOHBl M M3y4YE€HHE MPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C
MPOJYKIMEH CHIMKATHON MPOMBIIUICHHOCTH; PEIIEHHE SKCIIEPUMEHTANBHBIX 3a/1a4
o TeMe «BakHelIe HeMeTaJuIbl U UX COSIUHEHHS»

MeTaimisl 1 UX COeTUHEHUS

3.1

OO0mast XapakTEepPUCTHKA XUMHUYECKUX AIEMEHTOB — METAJIOB HA OCHOBAaHUU HUX
nonoxxenus B [lepuognueckoit cucreMe xumuueckux 3iemeHToB [[.M. Menaeneesa
u cTpoeHus atoMoB. CTpoeHne MeTauioB. MeTainyeckasi CBSI3b U METaJUTMUECKast
KpUCTAJUTMYECKAsl PEIIETKA. DJIEKTPOXUMHUUYECKUH s/l HANPSKEHUN METaJIOB

3.2

dusnueckue M XUMHUYECKHE CBOMCTBAa MeTauioB. OOmue crnoco0bl MOITy4eHHUs
MeTa/uioB. IloHATHE O KOPPO3UMM METANIOB, OCHOBHBIE CIIOCOOBI 3alUTBI UX OT
Koppo3uu. CruiaBel (CTallb, YYT'YH, NIOPATIOMUHUN, OpOH3a) M WX MPUMEHEHHE B




6BITy H IIPOMBIINIJICHHOCTH
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[llenounsle Metayuibl: mnojoxkeHue B [lepuoguueckold cucTeMe XMMHUYECKUX
anemenToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB; HaXOXKAEHUE B TMPUPOJE.
@dusnueckue U XMMUYECKUE CBOICTBa (Ha mpumepe HaTpust M Kanus). OKCHIbI U
THJIPOKCUABI HATpUA U Kanus. [IpuMeHeHe nieJ0uHbIX METAJUIOB M X COeIMHEHUH

34

[[lenouyHo3eMenbHBIE METAUIBI MarHWid U KaJbLUW: MMOJOkeHUe B llepuoanueckoi
cucremMe xumuueckux »snemeHTtoB JI.M. MenaeneeBa; CTpOeHHUE HX aTOMOB;
HaxokJeHue B npupoje. Gusnyeckue U XUMUUECKHUE CBOMCTBA MArHUSI M KaJIbIU.
Baxneiimme coeqmHeHus: Kaublus (OKCHI, THIPOKCHUI, cOH). JKECTKOCTH BOABI U
croco0BbI e€ yCTpaHEeHUs!

3.5

AmomunMil: nonoxenue B lleprogmyeckoil cucreMe XxuMmudeckux anemeHtoB .M.
MenneneeBa; CTpoeHHE aToMa; HaxoKJeHue B mnpuponae. Ouznyeckue U XUMHUECKUE
CBOMCTBa aMOMHHNA. AMGBOTEpHBIE CBOWCTBA OKCHJIA U THIPOKCHA aTFOMUHUS

3.6

Keneszo: nonoxenue B Ilepmonnueckoil cucreme xumuueckux snemeHtoB J[.H.
MenzeneeBa; CTpOCHUE aTOMa; HAX0XKIEHUE B npupoje. PU3nyeckue U XMuMUYECKUe
cBoiicTBa xkene3a. Okcunbl, ruapokcuabl u conu xeneza(ll) u sxenesa(Ill), ux
COCTaB, CBOMCTBA U NIOJIyYCHHE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMHi METaJUIOB M CIUIaBOB, MX
(U3HYECKUMH CBOMCTBAMH, N3YYCHUE PE3yIbTATOB KOPPO3UU METAIUIOB (BO3MOKHO
UCTIONIb30BaHUE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS  OKCHIA
KaJbIUsl W HATPUs C BOJOH (BO3MOXHO HCIIOJNB30BaHUE BHUICOMATECPHAIIOR);
UCCIIeIOBaHUE CBOWCTB KECTKOW BOJBI; MpoIlecca TOPEHHUs jKele3a B KUCIOPOJe
(BOBMOXKHO  HCIIOJIb30BAHWE  BHJICOMATEPUAJIOB);  MPU3HAKOB  MPOTEKAHUS
KAaueCTBEHHBIX PEaKIMii HAa MOHBI (MarHusi, Kalblus, alFOMUHUS, [TUHKA, xene3a(ll)
n xkeneza(lll), memu(Il); nHaOmromeHMe W OMHMCAHWE TMPOIECCOB OKpAIIMBAHUS
IUIAMEHH HMOHAMU HATpWs, Kanusgd U Kajblus (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); MCCIICOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U
TUIPOKCUIA IIMHKA; PELICHUE SKCIIEPUMEHTaIbHBIX 3a/Jau mo Teme «BakHelne
METaJUTBI ¥ UX COCTHHCHUS

XuMUs ¥ OKpYy’Karolas cpeja

4.1

Hosbie Matepuansl 1 TexHoJIOrMU. BellecTBa U MaTepuanbl B MOBCEJHEBHOMN KU3HU
yeJoBeKa. XUMHUS U 37J0pOBbe. be3onacHoe HCoIb30BaHUE BEIIECTB M XUMHUYECKHUX
peakiuii B ObITy. [lepBast HOMOIIL TPU XUMHUYECKUX 0KOTaX U OTPABICHUSAX

4.2

OCHOBBI 3KOJIOTUYECKON T'PaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHE OKpPYXKarolien
cpenst [IJIK. Ponp XumMum B pemieHHHM 3KoJoruueckux mpobneM. Ilpupoansie
WCTOYHHWKHU YTJICBOJOPOJIOB (Yrojib, NPUPOAHBIA Ta3, HEe(PTh), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: H3y4YeHHe oOpa3lioB MaTepHasioB (CTEKIO, CIUIaBbI
METaJJIOB, NOJINMEPHBIE MAaTEPUAJIbI)




IMPOBEPSIEMBIE HA OI'3 I1IO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJLHOM
IMMPOT'PAMMBI OCHOBHOI'O OBLIEI'O OEPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaAHMS

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yabTaTam 0a30BOro
YPOBHSI OCBOE€HHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOI'O
o0mero oopazopanus Ha ocHoBe PI'OC

1

HpeI[CTaBJ'IeHI/IeZ

1.1

O T[I03HABAGMOCTH SBICHWHA MPUPOJIBI, TMOHHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH HayKHM Kak o0O0JacTd COBPEMEHHOIO
€CTECTBO3HAHMSA, KOMIIOHEHTa OOWIeH KyJIbTypel U TMPaKTHYECKOH
JESITEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOI0 OOIIECTBA; TOHUMAHNE
MECTa XUMHUHU CPEAU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX ITO3HAHHs, B TOM YHCJIE JKCIIEPUMEHTAJIbHBIX H
TEOPETHUUECKUX METOAaX MCCIEIOBAHMS BEIIECTB U U3YUYCHUS] XUMUYECKHUX
peakIuii; yMEHHE WCIOJb30BaTh MOJEIU JJii OOBSCHEHHS] CTPOCHHS
ATOMOB M MOJIEKYII

1.3

0 cdepax npodeccCHOHATHLHOW NESITEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMCHHBIMH  TEXHOJIOTHUSIMH, OCHOBAaHHBIMH HAa  JIOCTHXKCHHSX
XMMHUYECKON HayKH, YTO MO3BOJUT OOYYAIOLIUMCSl paccMaTpUBaTh XUMUIO
Kak cdepy cBoed Oyayielr npodecCHoHaNbHOM JCATEIBHOCTH U CIIENIATh
OCO3HAHHBIN BBHIOOP XMMHH KaK MPO(UIBLHOTO MpeaIMeTa MpHu Mepexoe Ha
YPOBEHb CpETHETO O0IIIero 0Opa3oBaHus

BrageHne cucteMoil XMMUYECKHUX 3HAHUM M YMEHHE NPHUMEHATh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIKOYACT:

2.1

BAKHEUIIINE XUMUYECKHE MTOHATHUS: XUMUYECKHUNA DJIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOAHAS U HEOAHOPOIHAS
CMECh, OTHOCHUTEIIbHBIE ATOMHAsi W MOJIEKYJIIPHAs MAacChl, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIAPHBIA OOBEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJNb (CPeIHss), XUMHUECKas PEaKIMs, PEaKIUu COCAMHECHMUS,
peaKIMU Pa3TIOKEHHS, PEaKIUN 3aMEUICHUs, Peakiuu OoOMeHa, TerIOBOM
3¢ deKT peakiuu, 9K30- U SHIOTCPMUUYECKHE PEaKIUU, pAcTBOpP, MaccoBas
JIOJI1 XUMUYECKOIO JIEMEHTA B COCAMHEHUH, MAacCOBasl J0JI U IIPOLICHTHAS
KOHIICHTpallMsl BEUIECTBA B PACTBOPE, SAJIPO ATOMA, DBJIEKTPOHHBIA CIIOH
aTomMa, aToMHas oOpOWTanb, paauyc aToMa, BAJICHTHOCTb, CTEMEHb
OKHCJIEHUSI, XMMHYECKAsl CBSI3b, AJEKTPOOTPULATEIBLHOCTh, MOJISIpHAA |
HEMNoJIsIpHasi KOBAJICHTHAsl CBsI3b, HMOHHAsl CBs3b, METAJUIMUECKas CBS3b,
KpUCTATMYecKass ~ peméTka  (aToMHasi,  HWOHHAs,  MeTaJUIM4ecKas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, AHWOH, OJJEKTPOIUT W HEIIEKTPOIHT,
ANEKTPOJIUTHYECKAsT  JUCCOIMAIMS,  peakIuu  HMOHHOTO  OOMEHa,
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIE peaxuuu, OKHUCJIUTENb u
BOCCTAHOBHUTENb, OKUCJICHUE M BOCCTAHOBJICHUE, DJIEKTPOJIN3, XUMUYECKOE
paBHOBECHE, 0OpaTHMbIE U HEOOPAaTUMBIE PEaKIMH, CKOPOCTh XUMHUYECKOMH
peakunu, katanmsarop, [1I1K, koppo3ust MeTaioB, CIIaBbl

2.2

OCHOBOIIOJIATAIONINE  3aKOHBI ~XMMHH: 3aKOH COXPaHEHUS  MacChl,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpO
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TEOPUU XUMUU: aTOMHO-MOJIEKYJISIpHAs Teopus, TEOpUst
INEKTPOJIMTUYECKON JUCCOLMALINN




BJ'Ia,Z[eHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKHIOanOIHeﬁl

3.1

YMEHME NPAaBUIBHO HCIOJIb30BaTh W3YUYEHHBIE BELECTBA U MaTepHalbl (B
TOM 4HCJIE€ MUHEpalbHble YIOOpPEHHs, METalibl U CIJIaBbl, MPOJYKTHI
nepepadoTKU IPUPOJHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIJisl, IPUPOIHOTO
ra3a, He()TH) B OBITY, CEJILCKOM XO3sIiCTBE, Ha MMPOU3BOACTBE U IOHUMaHNE
3HAUEHUS KHUPOB, OEIKOB, YIJIEBOAOB ISl OPraHU3Ma YEJIOBEKa; YMEHUE
IIPOrHO3MPOBATh BIMSHUE BEIIECTB U XMMHYECKHUX IPOLIECCOB HA OPraHU3M
YEJI0BEKA U OKPYXKAIOLIYIO IPUPOJHYIO CPERY

3.2

YMEHUE WHTCTPUPOBATh XHUMHYECKHUE 3HAHUS CO 3HAHUSAMH JPYTHX
y4eOHBIX MPEAMETOB

3.3

HaJM4yue OIbITa padoThl C Pa3IMYHBIMM HWCTOYHUKAMU HHQPOpPMAIUHU I10
XUMUM  (HaydHas M HAy4yHO-IIOMYJSpHAs  JIMTEpaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTHBHO OLIEHUMBaThb HMH(POPMALMIO O BEUIECTBAX, HX
MIPEBPALICHUAX U NIPAKTUYECKOM NMPUMEHEHUU U YMEHHE HCIIOIb30BaTh €€
JUIs pelleHns: y4eOHO-I03HAaBATENbHBIX 33124

BraneHnne ocHOBaMH INOHATHUHHOIO ammapara M CHUMBOJIMYECKOTO SI3bIKA
XUMHH JJIs1 COCTaBieHUs] GOpMyn HEOPTaHMYECKUX BEIIECTB, YpaBHEHUI
XUMUYECKHX peakiuii; ocHoBamMu xumuieckoil HomeHkiatypsl (IUPAC u
TPUBUAJIBHOMN)

YMmenne OOBSICHATH CBS3b IMOJIOKEHHS dneMeHTa B [lepuonndeckoit
CUCTEME C YHMCIIOBBIMHA XaPAKTEPUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKUX
2JIEMEHTOB (cocTaB M 3apax fapa, o0Illee YHCIO0 3JIEKTPOHOB),
pacrlpelesIeHneM D3JIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSAM aTOMOB
HEPBBIX TPEX NEPUOOB, KAUS U KaJIbLIHS

[IpencraBneHne O NEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XHUMHYECKHX
2JIEMEHTOB (paguyc aToMa, »JJIEKTPOOTPULIATENbHOCTh), IPOCTBIX U
CJIOXKHBIX BEIIECTB OT IOJIOKEHUS JIEMEHTOB B [leprnoaudeckoil cucreme
(B ManpIX mepuojiax M IJIaBHBIX HNOJTrPYNNAX) U AJIEKTPOHHOIO CTPOEHHS
aToMa

YMmenue kinaccuumpoBars:

7.1

XHUMHUYCCKUE 3JICMCHTHI

7.2

HCOPraHUYCCKHEC BCIICCTBA

7.3

XUMHNYCCKUC pCAKIIUN

VYmenune OIIPCACIIATh!

8.1

BAJICHTHOCTD U CTCIICHDb OKUCJICHHUA XUMUYCCKUX 3JICMCHTOB, 3aps HOHA

8.2

BUJ XUMHYECKOW CBSI3M M THUN KPUCTAIUIMUYECKOW CTPYKTYphl B
COCMHEHUSX

8.3

XapakTep Cpe/bl B BOJAHBIX PaCTBOpaxX BeHIecTB (KUCIOT, OCHOBAHUH)

8.4

OKHCJIHTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapaktepu3oBath GU3NUECKHE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOJOPOA, Ipadur, anmas, KPeMHHH,
azot, pocdop, cepa, Xyop, HATPUH, KaJTHid, MATHHUMA, KAJIBIIUH, aFOMUHUH,
JKEIE30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PACTBOPOB (BOjJa, aMMUAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPOJI, OKCHUABI U THUIAPOKCHABI MeTamioB [-ITA
rpynmn, amoMunus, meau (II), nmunka, xenes3a (II u III), okcuasl yrnepona




(IT m 1V), kpemuus (IV), azora u docdopa (IIl u V), cepsr (IV u VI),
CepHHUCTast, CepHas, a30THCTas, a3o0THas, ¢ochopHas, YroypHas,
KPEMHHUEBasi KUCJIOTA U X COJIH)
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IIPOTHO3UPOBATh U XAPAKTEPU30BAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
MX COCTaBa W CTPOCHMS, NPUMEHEHHME BEIIECTB B 3aBUCHUMOCTH OT HMX
CBOMCTB, BO3MOXHOCTb IPOTEKaHUs XUMHYECKUX IIPEBpALCHUN B
Pa3JIMYHBIX YCIOBUAX

10

YMeHHEe COCTaBIATh MOJEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUil, B TOM
4uCIe:

10.1

peakuuii HFOHHOTO OOMeHa

10.2

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA H3YUEHHBIX KJIACCOB (TPYIII)
HEOpPraHMYECKHUX BEIIECTB

10.4

IMOATBCPKAAOIHNX 'CHCTUYCCKYIO B3aUMOCBA3b MCIXKAY HUMU

11

YMeHue BIYUCIATh (IPOBOJUTH PACUETHI):

OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJII0 XUMHYECKOTO 3JIEMEHTA B COETUHEHUN

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €I'0 MACCY, 00BbEM Ta30B

11.4

[0 YPaBHEHUSAM XMMHMUYECKUX PEaKLUUi U HaXOJUTh KOJUYECTBO BEILECTBA,
00BEM U MacCy peareHTOB MM MPOAYKTOB pPEaKIUuu

12

Brnanenue (3HaHuEe OCHOB):

12.1

OCHOBHBIMM METOJIaMH HAy4HOTO TMO3HAaHUA (HAONIOJIeHHE, HM3MEpPEHUeE,
SKCHEPUMEHT, MOJICIUPOBAHKUE) MPU HU3YYCHUH BEHIECTB U XUMUYECKHUX
SBIIEHUH; yMeHHEe c(OopMyIHpoBaTh MpOOJIEMYy M MPEIOKHUTh MYyTH €&
peuieHus

12.2

Oe3omacHo# pabOThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHUECKOU MOCYI0H U
1a00paTOPHBIM 000PYI0BAHUEM

12.3

npaBwiIaMu 0e30MacHOro OOpallleHusl C BEIIEeCTBAMH, HCIIOJIb3YEMBIMU B
HOBCGI[HGBHOfI JKU3HHU, TIpaBUJIaMH TIOBCACHHA B MLCIHX c6epe>i<eHI/1;1
310pOBbSl M OKPYXKAIOIIEW MPUPOAHOM Cpeapl; MOHUMAaHHE Bpena
(omacHOCTH) BO3/AE€MCTBUS Ha KUBbIE OpPraHU3MBbl ONPEEIEHHBIX BEIIECTB,
croco00B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS

13

Hamuune IMPAKTUYCCKHUX HABLBIKOB INIAHUPOBAHHA H OCYHICCTBICHUA
CICAYIOUX XUMHUYICCKUX SKCIICPUMCHTORB!

13.1

HU3YyUCHUC U OIIMCAHUC (I)I/I3I/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHE C
(i)I/IBI/ILICCKI/IMI/I H XUMHUYCCKUMU SBJICHUSAMH, OIIBITEI, HJIIIOCTPUPYIOIIHEC
IIPpHU3HAKU IPOTCKAaHUA XUMHUYCCKUX peaK]_[I/II\/'I

13.2

M3y4eHHE CIIOCOO0B pa3eIeHUs cMecer

13.3

IMMOJYYCHHUEC KUCIIOPOda U HU3YUCHHC €TO CBOI>'ICTB; MMOJY4YCHHUC BOAOPOJa U
HN3YUCHHUEC C€T0 CBOfICTB; MOJIYYCHHUE YIJICKHUCJIOI0 ra3a W HM3Yy4YCHHE €TI0
CBOﬁCTB; MOJYYCHHUC aMMHUAKa U U3YUCHHC CI'O CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEACIEHHOM  MacCOBOM  J0JIeH
pacTBOPEHHOTO BEIIECTBA

13.5

MpPUMEHEHHE WHAMKATOPOB (TakMyca, METHJIopaHka u (eHondranenHa)
JUIS1 OTIPENEIEHUS XapaKTepa Cpeibl B paCTBOPAxX KHUCIOT M IIEJI0UYEH




13.6

UCCIIeIOBaHNE ¥ OIMCAaHUE CBOMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIacCOB; H3y4YEHUE B3aMMOJEHCTBUS KHUCIOT C MeETajUlaMH, OKCHIaMu
METaJJIOB, PACTBOPHUMBIMA M HEPACTBOPHUMBIMHU OCHOBAaHMSMH, COJISIMU;
MOJIyYeHHE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO MeTaslia
IpyrMM W3 pacTBOpa COJH; HCClieZloBaHHe aM(OTEPHBIX CBOWCTB
TUAPOKCHUIOB AIFOMUHHUS U [IMHKA

13.7

peUICHUC OJOKCICPUMCHTAJIBHBIX 3aJda4 II0 TCEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX COCHHHGHHﬁ)); ((3H€KTpOJII/ITI/I‘-I€CKa$I JUCCOLIM AU,
«Baxaelne HeMeTalJIbl ¥ UX COCIHUHCHUA», «BakHelmme MeTalIbl ¥ UX
COCOAUHCHUA»

13.8

XUMHAYECKHE HKCIEPUMEHTHI, WLTIOCTPUPYIOIINE TMPU3HAKU TMPOTEKAHUS
peakuuii FOHHOTO 0OMEHa; KaYeCTBEHHBIE PEAKIINHN Ha IPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax MOHBI: XJIOPHUI-, OpOMUI-, HOAHI-, CYIbdaT-, pochar-,
Kap60HaT-, CUJIMKAT-aHUOHBI, THUAPOKCUI-UOHLI, KaTUOHbI aMMOHU,
MarHus, KaJblWs, aJfOMHHHS, kene3a (2+) um skemeza (3+), memu (2+),
IIMHKA

14

VYMmenue:

14.1

NpeACTaABIIATH PE3YyJIbTAThI IKCIICPUMCHTA B (I)OpMe BBIBO/JIOB,
J0Ka3aTcJIbCTB, rpa(b HUKOB U Ta6J'II/IH U BBIABIATL OMIIHMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABIMBATH CBS3W MEXAY peadbHO HAOII0IaeMbIMU XUMUYECKUMHU
SIBJICHUSIMA W TPOLIECCAMH, MPOUCXOIAIIMMH B Makpo- U MHUKPOMHUDE,
O00BSCHITH MPUIHUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHMS

1

HCpBOHaLIaJ'II)HI)IC XUMHNYECCKUEC ITOHATHUSA

1.1

YwucTteie BEIICCTBA U CMCCH. CriocoOBbI pasaciICHUs cMmecel

1.2

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 3aeMEHTB.. CUMBOJIBI XUMHYSCKUX 3JICMEHTOB.
HpOCTBIe H CJIO0KHBIC BCUICCTBA.

1.3

Xumnueckasi ¢opmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeneHb
OKHUCJICHUS

1.4

3aKOH ITIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocuTelnbHAas aTOMHAs Macca.
OTtHOCHUTENIHHAS MOJICKYJIApHad Macca. MaccoBas J0JI1 XUMHYCCKOI'0O 3JICMCHTA B
COCAMHCHUN

1.5

KonmnyectBo BemectBa. Moabs. Mousipas macca. Momsipablii 00bEM  Ta30B.
B3anMocBsI3b KOJTMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €UHUI] BEIIECTBA

1.6

dOu3nyeckne ¥ XUMUYCCKUEC SBICHUA. XUMUUECKast peakuusa u eé IIPpU3HAKH. 3akoH
COXPAaHCHUS MACChHI BCIICCTB. XHUMHUYECKHE YpaBHCHUA

[lepunonnueckuil 3axkoH u Ilepuonnueckas cucreMa XMMHYECKUX 3jeMeHTOB J[.M.
MengeneeBa. CTpoeHuEe aTOMOB

2.1

Ilepnonnueckuini 3akoH. llepuogudeckas cucreMa XMMHYECKUX diemeHToB J[.M.
Menpeneesa. Ilepuonsr u rpynnel. PU3NYECKUH CMBICT TMOPSAKOBOIO HOMEpA,
HOMEPOB MEPHUOJA U TPYIIILI JIEMEHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. OnekTponsl. CTpoeHuUe
AJIEKTPOHHBIX ~ 000JI0UYeK  aroMoOB  TepBbIX 20  XUMHYECKHUX  DIIEMEHTOB
[Tepuonnueckoii cucremsl .M. Menneneena
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3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepUoJOB, Kaius, Kajblus (paguyca aTOMOB, JJIEKTPOOTPHULIATEIHHOCTH,
METAJUTMYECKUX M HEMETAJNIMYECKUX CBOMCTB) U UX COEIMHEHUU B COOTBETCTBUU C
MOJIOXKEHHEM 2JIeMeHTOB B [lepuoinyeckoil cucteMe U CTPOCHHEM UX aTOMOB

Crpoenue BemiecTna

3.1

Xumuueckass  cBs3b.  KoBasieHTHass  (TOJisipHast W HETOJSpPHAsi)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1€MEHTOB. oHHas cBs3b. MeTaminueckas
CBSI3b

3.2

Tunbl  kpucTaIM4ecKUX  peméTok  (aToMHas, MOHHAs, MeTaJulndeckas),
3aBUCHMOCTb CBOMCTB BEIlECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH M BUJIA
XMMHYECKOH CBSI3H

Baxneiime npeacTaBUTENM HEOPraHMYECKUMX BemiecTB. Hemeramnel u ux
coequHeHus. MeTanibl ¥ UX COEIUHEHUS

4.1

Knaccupukanmmss u HOMEHKJIATypa HEOPraHMYECKHX COCOUHEHHI: OKCHIOB
(comeobOpasyromue: OCHOBHBIE, KHCJIOTHBIE, aM(OTepHbIE) W HECOoJe0Opa3yromue;
OCHOBaHUI (ménoun u HEpacTBOPUMBIE OCHOBaHU); KHUCJIOT
(kucmopopconepxkamme U OCCKUCIOPOAHBIC, OJHOOCHOBHBIE W MHOT'OOCHOBHEIE);
coJiei (CpeAHUX U KHUCIIBIX )

4.2

dusnueckue U XMMHUYECKHE CBOICTBA NMPOCTHIX BELIECTB-HEMETAIOB: BOJOPOJA,
XJI0pa, KHCIOPOa, cephl, a30t1a, Gocdopa, yriepoaa, KpeMHHUs

4.3

Pu3znyecKue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JINTHSI, HATPUS,
Kajlus, MarHusg W Kajbplus, AaIIOMHMHHA, XKejle3a. OJIEKTPOXUMUYECKUH psf
HaIpsDKEHUN METaJUIOB




dusnyeckue W XUMHYSCKHE CBOMCTBA BOAOPOOHBIX COC,Z[I/IHGHI/Iﬁ HEMCTAJIIIOB:

44 XJIOPOBOJIOPOa, CEPOBOAOPO]IA, AMMHAKA
dusznueckue W XHMHYECKHE CBOMCTBA OKCHAOB HemeTamioB: cepel (IV, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonydenue
OKCHJIOB HEMETAJJIOB
46 Xumunyeckue cBoiictBa okcuaoB: MmetauioB [A-IIIA rpynn, uwmuka, menu(Il) wu
wenesa(ll, I1I). Ilonydyenne okcua0B MeTaINIOB
XUMHUUECKHE CBOWCTBA OCHOBAHMU M aM(OTEPHBIX THUIPOKCUIOB (HAa NpUMeEpe
4.7 TUAPOKCHUIOB aJTIOMUHUS, )Kelie3a, ITMHKa). [lomydyeHne ocHOBaHWN W amM(OTEPHBIX
THUIPOKCUIOB
OO0mue XUMHYECKHE CBOWCTBAa KHCIOT: XJOPOBOJOPOJHOM, CEpOBOJOPOAHOM,
48 CEpHHUCTOH, CepHOH, a30THOH, ¢ochopHON, KpeMHUEBOW, yrombHoH. Ocobble
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEPHOM M a30THOM KUCIOT. [lonmyyenue
KHCJIOT
4.9 OObmue xuMUYecKre cBoicTBa cpetHux coneil. [lomyuenue comneit
410 [lonyuenue, coOupaHue, paclo3HaBaHUE BOAOPOJA, KHUCIOpPOJa, aMMHUakKa,
YTJIEKHUCIIOTO Ta3a B JabopaTopun
411 [lonyuenne amMMuaka, CEpHOM W a30THOM KHUCJIOT B MpOMBIIUIEHHOCTH. OOmue
) CIOCOOBI OJYYEHHS] METAJLIIOB
4.12 | 'eneTndeckas CBA3b MEXKy KJIaCCAMHU HEOPTaHUYECKUX COCIUHECHUI
5 XUMHUUYECKUE PEAKLIUU
Knaccuukanys XUMHUYECKHX pEaKkIHUil M0 pas3InYHbIM HpHU3HAKaM: IO YHUCIY H
5.1 COCTaBy Y4YaCTBYIOIIMX B pEaKkIUM BEIIECTB, IO TemIoBoMy 3¢deKTy, Mo
M3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX FJIEMEHTOB
59 TennoBoil 3¢ ekt XumMuueckol peakuud, TEPMOXUMHUYECKHE YpaBHEHUS. DK30- U
) SHAOTEPMHUYECKHUE PEAKIIMH. TepMOXUMHUECKUE YPaBHEHUS
OKHCAUTENFHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETM W BOCCTAaHOBUTEIH.
53 [Iponeccel OKHCJICHUS U BOCCTaHOBJICHUS. ONEeKTPOHHBIN OanmaHc
OKHUCJIUTETbHOBOCCTAHOBUTEIHHON PEaKINH
54 Teopust MEKTPOAUTHUECKON Auccoruanui. KaThuoHbl, aHUOHBIL. DJIEKTPOJIUTHI U
) HEeANEeKTPonThl. CUITbHBIE U clla0ble ANeKTPoIUThl. CTeneHb TUCCOIUAIIH
55 Peaknuu I/IOHHOF(.). oOMeHa. VYcioBus HpOTeKaHI/D{ peakuuii MOHHOTO OOMEHa,
TMIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHMSI peaKklIui
6 XuMHS ¥ OKpYXKarolas cpeja
BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeEJOBEKAa. be3omacHoe
6.1 HCIOJIb30BAHUE BEIECTB M XMMHUECKUX peakiuil B 1aboparopuu u ObiTy. IlepBas
MIOMOMIb PU XUMUYECKUX 0KOraX U OTPABICHUIX
XUMHUYECKOE 3arps3HEHUE OKPY)KaIoLIeH cpelbl (KUCIOTHBIE JO0XKIHU, 3arpsa3HEHUE
MOYBBI, BO3JyXa W BOJOEMOB), CMOcoOBl ero mpemorBpamieHus [IpenenpHas
6.2 nomyctumasi  koHreHtpamus BemectB  (IIJIK). Pomnp xumMum B perieHuu
SKOJIOTMUECKUX IMpoOsieM. YcuiaeHue MapHUKOBOro »s¢¢ekra, paspylieHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpEMHUS U UX COSAHMHEHUH B OBITY,
MEJUIMHE, TPOMBIIUIEHHOCTH U CENbCKOM Xo3siiicTBe. [IprMeHeHne MeTaiioB u
6.3 CIUTaBOB (CTallb, YYT'yH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX

coenuHeHni. [IoHATHE O KOPPO3WH METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
KOpPpO3HHU




[IpupoiHbIE HICTOYHUKH YTIIEBOAOPOIOB (YTOJb, IPUPOAHBIN a3, HEPThH), IPOAYKTHI

64 ux nepepaboTku (6eH3MH), UX POJIb B OBITY M TPOMBIIICHHOCTH
[lepBoHauanbHBIEC OHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTUHEHUSX yriepoaa

6.5 (MeTaH, 3TaH, STWJIEH, alETUIEH, 3TaHOJI, TJIMLEPHUH, YKCycHas kucnota). [lonarue o
OMOJIOTMUECKH BaXKHBIX BEIIECTBAaX: KHpaX, OeNKax, YIIeBoJaX — U X POJH B KU3HU
YeJIoBeKa

7 Pacuérer:

7.1 o GpopmynaamM XUMHUYECKUX COSTMHEHUN

7.2 Macchl (MacCOBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPABHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
* Xumusi: 8-i kitacc: 0a30BbIM YpPOBEHb: YUEOHUK; S-€ U3/IaHHeE,
nepepadoranHoe ['abpuensu O.C., Octpoymo W.I'., Cnagkos C.A.
AximonepHoe obmiectBo «M3narenberBo «lIpocBemienuer

* Xumus: 9-i kiacc: 6a30BbIl YpOBEHB: YUECOHUK; 5-€ U3aHUE,
nepepaborannoe ['abpuensn O.C., Octpoymos U.I"., Cnaakos C.A.
AxuonepHoe obuiectBo «M3narenbcrBo «lIpocBeenue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

Xumus. 8 ki1.: KOHTposabHBIE U TPOBEPOUYHBIE paboThI K yueOHUKY O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u
ap. - M.: Ipoda, 2007.

Xumus. 9 xi.: KontponbHbie u ipoBepouHbie paboThl k yueoHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: [Ilpoda, 2010.

INabpuensn O. C., Bockoborinukosa H. I1., Amykosa A. B. HacronpHas kHura
yaurtens. Xumus. 8 kKi1.: Merogudeckoe mocooue. - M.: Jlpoda, 2011.

I"a6puensn O. C., OctpoymoB U. I'. HactonpHas kaura yunrtens. Xumus. 9
KI1.: Meroguueckoe nocobue. - M.: JIpoda, 2007.

[Mabpuensn, O. C. Meroanueckoe nmocodue k yueonuky O. C. ['abpuensna
«Xumusay. 8 kinace / O. C. I'abpuensn. — M. : [Ipoda, 2018. — 109.
Hctounuk: https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-
posobie-gabrielyan/

IMabpuensin, O. C. Meroanueckoe nocodue k yueonuky O. C. 'abpuernsina
«Xumusi». 9 xknacc / O. C. I'abpuensan. — M. : Ipoda, 2018. — 108.
Ucrounuk: https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-
posobie-gabrielyan/

IMabpuensn, O. C. Meroanueckoe nocodue Xumus 8-9 knacce. Mctounuk:
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru

https://www.resh.edu.ru/
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