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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O O0IIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUU MPENoAaBaHusl y4eOHOTr0 npeaMera « XuMUsD)
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O IENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PA3BUTHS OOYYAIOIMMUXCA CPEACTBAMHU yYEeOHOTO
IpeIMeETa, YCTaHaBIINBAECT 00s13aTENBHOE MIPEIMETHOE CoZEpKaHue,
IIPEyCMATPUBAECT PACIpPEICICHUE €ro Mo KijlaccaM U CTPYKTYpPUPOBAaHHUE IIO
pa3zgenaM M TeMaM MporpaMMbl MO XUMHH, OMNPEAEISET KOJIMYECTBEHHBIE U
Ka4EeCTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHIYyEMYIO
MOCJICIOBATEILHOCTh ~ M3YUYECHUSI XHMUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEe  00yYaloluXcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTelIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHMA K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeTIeH U3yUeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4EOHO-IIO3HABATEILHON JEATEILHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XHUMHHU CIYKUT OCHOBOM Juisi (OPMUPOBAHHMS MUPOBO33PEHUS
00yyaromierocs, €ro MpeACTaBICHU O MaTEpUAIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUU U 00 SBOJIIOLMHU BEHIECTB B MPUPOJE, O MYTAX PEHIeHUs riIo0agbHBbIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIS  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
0o0yyaromuxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JesATeNbHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeIbHOCTH;

3HAKOMHUT CO CIHEeNU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3MJISJ1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3Tanom B (OPMHUPOBAHNN €CTECTBECHHO-HAYYHON TPAMOTHOCTH O0YYaIOINXCS;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUAM, K IIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJAJ B KOJIOTMYECKOE
o0pa3oBaHUE O0yJArOLTUXCS.



JlanHbie HampaBlieHUS B OOYYCHHH XWMHH OOCCIICYMBAIOTCS CHETHU(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeaAMETa, KOTOPBIH  SIBJSETCS  IeIarOTMYeCKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUU Ha ONpE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TMOHSATUU
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpaMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoAa K €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHIATHU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHWU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aToMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 dICKTPOJUTHYCCKOW JTUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYyroMy, BBITIONHAA (QYHKIMM OOBSCHEHUS W IPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUSI U TOIYy4YCHUSA
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABJISAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO W
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJIUT C MIPHUBICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaroUUid MUPY,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiaccy.

[Ipy wu3ydyeHHMH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUECKOM
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaua y4eOHOrO mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUUYECKHUX
3HAHUN — Ba)KHEUIINX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX IOJIOKCHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYEHUU BEUIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUHU U PA3BUTUU MMO3HABATEIbHBIX YMEHUU U
WX TPUMCHEHHH B YYEOHO-TIO3HABATCIPHOM H Y4COHO-HCCIIEIOBATEIHCKOM
JEATeIbHOCTH, OCBOCHHWU TIpaBMJI O€30IacHOT0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEAHEBHOM KU3HHU.



[Ipn u3ydeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI BaKHOE
3HaYeHUe NMpUoOpesn TaKue 1ed, KakK:

— (dopMupoBaHHE HMHTEIUIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTb OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HAayYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CITOCOOCTBYIONIUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OMbITa Pa3HOOOPa3HOW MAESITETbHOCTH, MO3HAHHWA U CAMOIMO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUX YHUBEPCAJIbHOE 3HAUY€HUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanre oOwmEed (QyHKIIMOHATIBHOH W  €CTECTBEHHO-HAy4YHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SIBICHUSA
OKpY’KaloIIero MHpa, WUCIOJIb3YsS 3HAHMUS U OMNbIT, MOJTYYEHHbIE NPU U3YUECHUU
XUMUHU, TPUMEHSITh HMX MPU pEIIeHUH MpoOjeM B IOBCEIHEBHOW KU3HU U
TPYJOBOH JAESITETLHOCTH;

— ¢QopmupoBanue y o0Oyyarommxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUU Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIeCO00Pa3HOro TMOBEAEHUs B OBITY M TPYAOBOM JEATENbHOCTH B LENIAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIS M HAIpPaBIEHHOCTU AAJbHEHIIEro
00yueHus.

OO0miee 4YuCIO YacoB, OTBEAEHHBIX IS H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 4aca B HEJIEIIO).

COILEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMUYECKUE MIOHATUSA

[Ipeamer xumuun. Posib XMMUK B KU3HU Y€JIOBEKA. XUMUs B CUCTEME HayK.
Tena wm BemecTBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BemiecTB. IloHsTHE O MeToMaxX MO3HAHMSA B XUMMHU. UHCTHIE BEIIECTBA M CMECH.
CrniocoOsI pa3jeneHus cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.



Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAasi aTOMHas —Macca.
OtHocuTenbHas MOJNEKyIsipHas macca. MaccoBast JoJisE XUMUYECKOTO 3JIEMEHTA B
COEIMHEHU.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoCBsI3b KOIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX EIWUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIUHECHUMN.

Du3NYeCKne U XMMHUYECKHUE SIBIICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUM (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuiiaMu paboThl B J1abOpaTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HaOIIOJCHUE
¢usnyeckux (IUIaBlieHWE BOCKA, TasHUE JIbJla, PACTUPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALMSI BOJbI) U XMUMUYECKHX (FOPEHHE CBEUH, MPOKAITMBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SBJICHUM, HAOIIOACHUE U
ONMKCaHWe NPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE T'MAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoJeUCTBHE kele3a ¢ pacTBopoM conu meau (II),
U3y4YEHHE CIOCOOOB pa3/elieHus CMeceil: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, JUCTWUISAILMUSA, XpoMaTorpadus, MpoBEIEeHUE OUYNCTKH MOBAPEHHON
cold, HaOJIOJEHWE W  ONUCAaHWE  pEe3yJbTAaTOB  IPOBEACHHS  OMbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHMS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIrapocTepKHEBBIX ).

BaxHeilne npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 31€MEHT U MPOCTOE
BemecTBo. Haxoxnenue kucimopona B mnpupoae, (PU3MUYECKUE M XUMHUYECKUE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
MOJIYYCHHS] KUCTopoAa B J1abOpaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TemnoBoit 3h(dEeKT XUMHUYECKOW peaklUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/yXa, YCHJICHHE apHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — asnemeHT M mpocroe BewectBo. HaxoxkaeHue Bomopona B
npupoae, (GU3MYECKHE U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucnotsl u conm.

Monsipabiii 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllieHHbIE W HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBAa B paCTBOpE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.



Posib pacTBOpOB B mpupose U B KHU3HHU 4enoBeKka. KpyroBopoT BoAbl B IpUpOE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HeconeoOpaszyronue. Homenknatypa oxcujoB. Pu3nyeckue U XUMHUUYECKHUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHnoBanusa. Krnaccubukamuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn metamnoB H. H. bekerosa.
[TomyyeHnue KuCoT.

Comu. Homenknatypa cosneil. @U3NYeCKMe U XMMUYECKUE CBOMCTBA COJICH.
[Tonmyyenue couei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yXe, MOIYyUYEHHE,
cobupaHue, paclio3HaBaHWE W U3YyYCHUE CBOMCTB KHUCIOPOJa, HaOIOACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHE C O0Opa3lnaMu OKCHUIOB U
OMHCaHUE HX CBOMCTB, MOJyuYeHHE, COOWMpaHUE, PpACIIO3HABAHHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TopeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJCHUCTBUE BOJBI C METAJJIAMU
(HaTpueM ©  KajuplueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),
ucciaeoBaHue OoOpas3IlOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOII0/ICHNE U3MEHEHUSI OKPACKU WHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzyueHue B3aumojeiictBua okcuaa meau (II) ¢ pacTBopomM cepHOMl KHCIOTHI,
KHCIOT C MeETajulaMH, pPEeaKUUil HEeUTpalih3alud, IOJTYyYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 pPacTBOpa COJIU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 33/la4 N0 TeMme «BaxHelmme Kiaacchl HEOPraHMYECKUX
COEMHEHUI.

Hepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
yiemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBLHO-BOCCTAHOBUTE/IbHbIE PEaKIIUU

[lepBbie TOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMENIbHbIE METAILIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJAPOKCHUJIBI.



[Iepnonnueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KopoTkomepuonnas ©  JIUHHOMEpUodHass  (HOpMBI
[lepnoanueckon cucrembl xumuueckux diemeHToB JI. Y. MenaeneeBa. [lepuonasl
u rpynmnbl. OuU3MYECKUN CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB TMEpHoaa U
TPYIIbI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000J0ueK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepuomnueckon cucremnl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro MoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI pajJuyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKNX U HEMETAJNIMYECKUX CBOMCTB MO IrpyMNmaM U Nepuoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB IS pa3BUTHS HAayku W npaktuku. J[. . MenneneeB — y4y€HbIN U
rpakIaHUH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIipHAsT W HEMOJISIPHAsl) CBSI3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3yueHHE OO0pa3lioB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUAPOKCUIA LHMHKA C pPACTBOpPAMHU KHUCJIOT M UIEJOYEH, MPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiyu pa3aoKeHUs, COSTUHEHUS).

MeosicnpedmemHuuie ceasu

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpHU KM3YyYEHUM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O [IHUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYyYHBIA (akT, TUMOTE3a, TEOPHUS,
3aKOH, aHaJM3, CHHTE3, KilaccuuKamms, IepUOAUIHOCTh, HAOJIOJICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: maTepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAJAMOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUECKUM 3aps]i, BEIIECTBO, TEJO,
00BEM, arperaTHOEe COCTOSHHE BEIIECTBA, a3, (U3UUYCCKHUE BEIMYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bl, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMH4YeCKasi peaKIus



[Iepnonnueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KajMs, KaJdblUsl MU UX
COCIMHCHU B COOTBETCTBMU C TIOJIOKEHHEM »3JIEMEHTOB B Ilepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BeliecTBa: BHJAbl XMMHUYECKOW CBSI3U. THUMBl KPUCTALTUYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKU U
BHJIa XUMHYECKOM CBSI3H.

Knaccudukanys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHCHUI, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Kiaccupukanuss XuMUYeCKUX peakinii 1o pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKUX IJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIHU, TEPMOXUMHUUYECKUE
YpPaBHCHHUS.

[Tonarue o ckopoctH xuMHuuUeckoi peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanuse. [lonsTue o xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJO0XKEHHE XHUMHUYECKOIO
PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIPHBIC ~ pPEaKIMH,  AJICKTPOHHBIM  OaylaHC
OKHCJIUTEIILHO-BOCCTAHOBUTCIILHOM peaKuuu. CocraBiieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HCIOJIB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON AUCCOIUAIIUMN. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
Katuonbl, aHnoHbl. MeXaHu3M JUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUJIAMH
xuMuueckoit cBsa3u. Crenenp aucconuanu. CUIIbHbIC U Ca0bIe DJIEKTPOJIUTHI.

Peakruun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalléHHbIE HOHHBIC YypaBHEHMS peakiuid. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 DICKTPOJUMTHYCCKON
nucconuanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJICJISIMM KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BCILIECTB — META/VIOB M HeMeTa/uioB (Tpadura W aaMasa), CIOKHBIX BEIICCTB
(xJopuma HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOILECCAa AUCCOUMANMUA KHUCJIOT, WIEJIOYEd H COJNeHr
(BOBMOXHO  MCIIOJIb30BaHME BHJICO MaTepUalioB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHWUs  peakIWii  HMOHHOr0  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIIBITOB,



WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUi
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIUMid HAa HOHbI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OO6mrast xapakTepucTuka TranoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3NUYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBUE C METaJlaMd, HEMETaUlaMHy, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsHass KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlelicTBhe
XJIOpa M XJOpPOBOJOPOJA Ha OpraHM3M 4YeloBeKa. BakHelmue XJIOpHIbl M HX
HAXO0XJEHUE B IPUPOJE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynmbel. OcoOCHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIE cTeNneHH okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOJIa U Cepbl. AJIIOTPONHBIE MOAUDUKAIINHI KUCIOPOIa
U cepbl. XumMuueckue cBoiictBa cepbl. CepoBOAOpOJ, CTpoeHue, GU3NYECKUe U
XuMu4deckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Quznueckue M XUMHYECKHE CBOMCTBa (00IIMEe Kak
IOpEICTaBUTENA Kjacca KHUCIOT W chneurduueckue). XHUMHYECKHE pPEaKlLuHu,
Jealiie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMONy4YeHHsS CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUcioThl. COMM CEpHOU KUCIOTHI, KAUECTBEHHAs peaKlMs Ha
cynbdar-uon. Haxoxxnenue ceppl U €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHUE OKPY’XKAIOIIeH cpefbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPea0TBPAICHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, PACHpPOCTPAHEHHUE B IPUPOJIE,
busnueckre U XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(du3nyUecKre 1 XUMUYECKHUE CBOMCTBA, OJMyYeHHe U npuMeHeHue. Coau aMMOHus,
uX Qu3nvecKre U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHCIOTa, €€ MOoJydyeHue, (Pu3nuecKue U XUMHUYECKUe
CBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MMHEpaJIbHBIX
ya00peHnil. XuMUYecKoe 3arps3HeHUE OKPYIKAIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
ajuoTpornabie Momudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, PU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnoap3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUSA.  YTJIEpPOHd,  aJUIOTPOIHbIE
Moau(pUKaMKM, PACIPOCTPAaHEHUE B NPUPOJE, (PUINYECKUE U XHUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux



bu3nueckue W XUMHUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIC OpPTaHU3MBI,
NOJlyuYeHUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1no0anbHOr0 MOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
¢ dext. YronbHas KucaoTa U €€ Coiu, UX (pU3nYecKkue U XMMUYECKHUe CBOMCTBA,
nojiydeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35UCTBE.

[TepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HEPTb),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOJOTUYECKH BXKHBIX BEIIECTBAX: JKUPaAX, OENKax, YIJIeBOJIax — U UX
pojii B OKM3HM 4eloBeKa. MaTepualibHOE €AMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COEIMHEHU.

Kpemuuii, ero Qusuueckue M XUMUYECKHE CBOWCTBA, TOIYyYEHUE W
npumeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacrtaBieHus o0
okcune kpemuus (IV) u kpemuHueBoil kuciore. CHIMKAThI, UX HCIIOJb30BAHUE B
ObITY, B NPOMBIIUICHHOCTU. BakHelllline CTpoUTeNbHbIE MaTepHalbl: KEpPAMHKA,
CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 0Opa3I0B HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBEICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOICTBA
rajoreHOB M HUX COEIMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o0pa3naMu XJOPUAOB (TajJOreHUJIOB), O3HAKOMJICHHUE C
oOpaslaMu  ceppl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIOACHUE Mpoliecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKInu Ha Cylbdat-
WOH M HaOJIOJieHHWEe TpHu3Haka e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (HHU3UYECKUMU
cBolicTBaMH a3oTa, (ochopa M HX coeAUMHEHUH (BO3MOXXHO HCIOJIb30BaHUE
BHJIEOMATEepUAIIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOIyUYEHUE,
coOMpaHue, pacno3HaBaHHME M HW3YYEHUE CBOWCTB aMMHUaKa, I[POBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (ochar-uoH U U3ydeHue MpU3HAKOB
UX MPOTEKAHUS, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Mojenen
KPUCTANIMYECKUX PEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
IPOIIeCCOM  afCOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTHBOTras3a, MojydeHue, coOupaHue, paclio3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKUCIOrO rasza, MpoBeJICHHE KaueCTBEHHBIX peakiMil Ha KapOoHAT U



CUJIMKAT-UOHBI W H3yYEHUE INPU3HAKOB HX IPOTEKAHUSA, O3HAKOMIICHHE C
IPOAYKIMEN CUIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHele HeMeTaIbl U UX COCIMHEHUSD).

MeTaJibl 1 X COeIMHEHHS

OO6miast xapakTepuCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBaHUU
uxX TmonoxeHus B llepumoamueckor cucremMe XuMUYecKHx daeMmeHtoB JI. M.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtandeckasl CBs3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pEIETKA.  JJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MeTaiioB. U3NYecKre U XMMUYECKHUE CBOWCTBa MeTaiioB. OOiue
CcrocoObl Mody4yeHus: MeTawioB. [IoHSATHE O KOpPpO3UM METajIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CiuiaBel (CTajlb, YYTyH, JIOPaTIOMUHUMI,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounbple MeTaIBL: TOJNOXKEHHE B [lepronnueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpO€HHME HUX aTOMOB, HAXOXKIECHUE B IIPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u
TUAPOKCUILI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHBIX METalIOB M HX
COEIMHEHU.

IIlenouyHO3eMeENbHBIE METAJIbl MarHui M KaJdblMK: MOJOXCHHUE B
[lepnognueckoit cucreme xuMmuueckux 3imeMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOJI€HHE B IIpupoae. PU3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseilmme coenuHEHMs Kanplus (OKCUJI, THUIPOKCHMA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TI0JI0)KeHUE B [lepronueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOKICHHE B mpupone. Pusnveckue u
XUMHUYECKHE CBOICTBa amoMUHUA. AMGPOTEpHbIE CBOICTBA OKCHIA U THAPOKCUAA
ATIOMHUHUSL.

Keneso: nonoxenue B llepuonnueckoit cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MenneneesBa, CTpoeHME aroMa, HaxoXkAeHuUe B Ipupone. Dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, TuIpOKCU bl U conn xenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE C oOpas3llaMd METaUIOB U CIUIaBOB, UX (U3MUECKUMU
CBOMCTBaMH, M3yYEHHE  PE3YJbTATOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEN B3aUMOJEUCTBUS OKCH[A
KaJbLMd W HATpUsl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMAaTEPUAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOW BOJIBI, MpPOLIECCAa TOPEHUS KEJE3a B KUCIOPOJE
(BO3MOXXKHO  HKCIOJNB30BAaHHWE  BHUJAEOMATEpPUANOB), MPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMK HAa WOHBI: MarHus, KaJbLWs, AJIFOMUHHUS, IMHKA, XKEJe3a
(I1) u xenesa (III), mequ (II), HaGnroAeHNE W OMTUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJAaMEHH MOHAaMU HATpusl, Kalusg MW Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOWCTB T'UJPOKCUAA AIIFOMUHUS



Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANBHBIX 3aj1a4 10 TeMe «Baxueriue
METaJIbI M KX COCTUHECHHUSI.

XUMHA U OKPYKAKIIaA cpeaa

BemectBa u Marepuansl B INOBCEIHEBHOW JKU3HM 4YelioBeKa. be3omacHoe
UCIIOIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0YKOTaX U OTPABICHUSX.

XHUMUYECKOE 3arps3HEHHE OKpYKarouehd cpeinl (MpeaeibHasl IO0MyCcTUMast
KOHIIeHTpalus BeuiecTs, aanee — [1/IK). Ponb xuMuu B permieHnn 3KoJI0ruuecKux
npooseM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepuaibl).

Mexcnpeomemmunie cea3u

Peanuzanusi MeXnpeaMETHBIX CBSI3€M NMpU HM3yUYeHHUHM XUMHU B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHATUH, TaK U TOHATHUH, SIBJSIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (akT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccudukaius, TMNepPUOJUYHOCTh, HAOIIO/ICHHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, MMAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTePHUAIIBI.

®duszuka: wmartepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, ITPOBOJHUKH,
MOJIYNIPOBOJHUKH, JTUAJIEKTPUKHU, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BEIlEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHbIE
yA0OpEHUsI, MUKPORJIEMEHTBI, MAaKPOAJIEMEHThI, MUTATEIbHbIC BEILIECTBRA.

'eorpadusi: armocdepa, rumpochepa, MHUHEpaTbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE HCKOIAeMble, TOTLUTUBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOUIETro
0o0pa3oBaHMs JOCTUTalOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIbHON AESATENIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMH POCCHUICKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMH, IPUHATHIMU B



oOmiecTBe mMpaBUjaMd M HOpPMamH TIOBEJIEHUS W CHOCOOCTBYIOT MpoIieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMATMU3AINH 00YYarOIINXCS.

JIn4HOCTHBIE  pE3yNbTaThl ~ OTPAXKAlOT  TOTOBHOCTH  OOYyYarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUA H
pacIIMpEHNE OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)naTpuoTH4eCcKOro BOCIIUTAHUA:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAayyHOMY HACIEIUI0, TIOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAayKu B JKH3HHU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BJaAETh JOCTOBEPHON MH(pOpMmanuen o
NEPENOBBIX JOCTHMKEHUSAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax W MpPaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIENOBATENbCKOW, TBOPYECKOM M APYIMX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTUM K pPa3HOOOpPa3HOM COBMECTHOH NEATEIbHOCTH NpU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMOJIHEHUH XWMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpoliecce ATOM y4eOHOM NeATebHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEICHHE M IIOCTyIKM CBOMX TOBApUILEW C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM IIOCTYIIKOB;

3)IeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIIIOLINE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSA IPUPOABI, B3aWMOCBA3SX YEJIOBEKA C
IPUPOJIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOTUMBIEC Ui OOBACHEHHUS HAOIIOJAaEMBIX MPOIECCOB U SIBJICHHM,
MO03HABATENbHON, WH()DOPMAIMOHHOW W YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATypOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHI;

UHTEpPEC K OOYyYEHHMIO M TO3HAHUIO, JHO0O3HATENBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTHh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HMCCIIEN0BAaTEIhCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaIbHEHIIIEM;

4)popMupoOBaHKS KYJAbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU JKHW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 370pOBBIA 00Opa3 >KU3HH, OCO3HAHME MOCIEACTBUM U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOTOMIsl, HAPKOTUKOB, KypEeHHs),



HEOOXOAMMOCTH  COOJMIO/ICHUST TMpaBWJI OE30MAaCHOCTH TpHU  OOpaleHUuH C
XUMUYECKMMHU BEIIECTBAMH B OBITY U peaTbHOU KU3HH;

5)Tpy1oBOro BOCIUTAHUSA:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO MTpodeccuil u Tpyia pa3inyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TpPYJOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHWMHHU, OCO3HAHHBIA BBIOOP
WHIVMBUYyIbHON TPAeKTOPUU MPOAOKEHUS 00pa3oBaHus C YIYETOM JTHYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AESTENbHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6)3K0J10rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00Pa3HOE OTHOIIEHHE K IMPHUPOAE KAK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE IEHHOCTH 3J0POBOTr0 U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHHE IEHHOCTH COOIIOICHUS
paBuJl 6€30MaCHOT0 MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloled MPUPOIHON CPENOU, AJIsl TOBBIIEHNUS
YPOBHSI ~ 3KOJOTMYECKOM  KyJbTYpbl, OCO3HaHUS TIJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed HMX pelIeHHs MOCPEACTBOM METOAOB XHMHUH,
9KOJIOTHYECKOI0 MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHOMN U COLIUAJIbHOW NMPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopwus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U PYTOE.), KOTOPbIE
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUHW M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU
HAyYHOW KapTHMHE MHpA, U YHUBEpCAJIbHbIC YUeOHbIE NEeWCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (HOpMHUpPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYILIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

ITlo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble j1ornyeckue JeicTBus:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILUIEHUS IPU OCBOCHHHU
3HAHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHMA (BBIIEISATh UX XapaKTEpHbIE
NPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMHU HOHSTHSIMH), UCIIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAaKTOB M SBJICHHM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYCHUS,



CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHUH),
JIeaTh BBIBOJIBI M 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TIPOIIECCE TMO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeJIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTH, UCITOJIb3yeMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XUMHU4Yeckas ¢opMyna W ypaBHEHUE
XUMUYECKON PeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 3aja4, ¢ YUETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIE
PU3HAKH W3Y4aeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICJACTBEHHBIC CBS3HM U
MPOTHUBOPEYHS B U3YYAEMBIX TIPOIIECCaX U SIBJICHUSX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCHl B Kauye€CTBE HHCTPYMEHTA
MO3HAHUSA, a TakKe B KA4eCTBE OCHOBBI UISI (POPMHUPOBAHUS THIOTE3BI II0
IIPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYXKIICHUN;

NpUOOPETeHNE OMbITa M0 IUIAHWUPOBAHUIO, OPraHU3AlMM W TIPOBEJICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, yMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3HPOBATh €0 Pe3yibTaT, (hOPMYIUPOBATh 00OOIICHHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCICTOBAHUS, COCTABIIATh OTUET
0 MpOJIeIaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM TPECTABICHUS, MTOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJACPXKAHUSA, CIPABOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO H(POPMAIIHIO;

yMEHUE TPUMEHSATh pa3iuyHble METOAbl U 3alpOChl MpPU MOUCKE U O0TOOpe
uH(OpPMAITMM W COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPENCIEHHOTO THITA, TPUOOPETCHUE OMBITA B
0o07acTH  MCTIOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMpATh ONTUMAILHYIO (OPMY MpECTaBICHUS HHPOPMAINH 1
WUTIOCTPUPOBATh peIIaeMble 3aJaull  HECJIOKHBIMA CXEMaMH, JHarpaMmMaMu,
npyrumu hopmamu rpaduKu ¥ iX KOMOWHAIIASMY,

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B TIpolecce Y4YeOHOUW U
UCCJIEIOBATEIBCKON JEATENHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENBCKOTO XO3SHCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKpYXKalomehd NpHpOTHON
Cpepbl.



KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WJIH) JIUCKYCCHUHU) TIO
CymiecTBy  obOcyxaaemMoil  Tembl, (OPMYIUPOBATH CBOM  TNPEJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

YMEHHSI  NPEACTABIATH  IIOJYYEHHBIE  PE3YJbTAaThl  IO3HABATEIbHOMN
NEATEIbBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JelaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1ab0paTopHOI pabOTHI IO MCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIENOBATENBCKOW  JEATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMEH MHEHHMSIMH, «MO3TOBbIE IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, ONpPEAEIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSITEJIBHO ONPEACIATh LEIU IEATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M TMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTD, BHIOUPATh Hanbosee 3PpPeKkTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
NIO3HABATEIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
IOJTyYeHUs] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIECTBAaX M PEAKIMSIX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pEe3yJIbTaTa 3asBJICHHOW LIEJIH, YMEHUE
MCIIOJIb30BaTh U AHAJIMU3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUN.

HPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepasbHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMUCS Hay4yHblE€ 3HAHUS, YMEHHUS U CIOCOOBI
nercTBul, crnenuduueckue A OpeAMEeTHOM o0nacth  «XUMHUS», BUIBI
NEATEIBHOCTH 10  IOJYYEHWI0 HOBOIO  3HaHMs, €ro  HHTEPIPETalNH,
IpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYAIUIX.

K xonmy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. PACKpbIBaTh CMBICI OCHOBHBIX XMUMWYECKUX IOHSATHUW: aTOM, MOJIEKYJa,
XUMHAYECKUN JJEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs AaTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOI'0 3JIEMEHTa B COEAMHEHUU, MOJIAPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas
peakuusi, KjJacCU(PHUKAIUSI PEeaKIHil: peaklud COeIMHEHUs, PeaKIIMU Pa3IoxKEeHUs,
peakuuu 3aMeleHUs, peakuuu OOMEHa, 3K30- U HHAOTEPMHUUYECKUE PEaKIUH,
TErI0BOM 3(PPeKT peakuuu, sApO aToMa, SJIEKTPOHHBIA CIOM aToMa, aToMHas



opbuTanb, paguyc aroMa, XUMHUYECKas CBS3b, IMOJSpPHAs M HENoJsIpHas
KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, HOH, KATHOH, AHUOH, PACTBOP, MaccoBas J0Js
BelecTBa (IPOIEHTHAs KOHIIEHTPAIlUs) B PaCTBOPE;

. WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHA H
OPUMEHSTH 3TH MOHATHSI IPY OMUCAHUU BELIECTB U X MPEBPAIICHMUII;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTAaBIIEHUSI (JOPMYJT BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

. OTNpEENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb OKHCIEHHUSA D3JIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAIJICKHOCTh
BELIECTB K ONpPEACIIEHHOMY KJIAcCy COE€IUHEHUH Mo (opMyiaMm, BUA XUMHUYECKOU
CBA3M (KOBAJICHTHAs! U MIOHHAsA) B HEOPraHWYECKUX COEIMHEHHUSIX;

. packpeiBath cMbIci [lepmogmyeckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  [OHHMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MOJoKeHus B lleproaunyeckoil cucreme, 3aKOHOB
COXpPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-MOJEKYJSIPHOIO
y4eHUs1, 3aKOHa ABOTraJipo;

. ONMKCHIBATh W XapakTepuzoBaTh TaOMUuHyro Qopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: paziinyaTh MOHATUS «TJ1aBHas noAarpynmna (A-
rpynmna)» u «mnobounas noarpynna (b-rpynma)», maneie u OoJsiblIME TEPHOIBI,
COOTHOCUTH 00O3Ha4YeHHs, KOTOpble uMeroTcs B Tabmuue «llepuoanueckas
cucreMa xumuyeckux oanemMeHtoB JI. M. Mengeneesa» € 4UCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsjl
aJ11pa, 00IIee YHUCIIO0 FJIEKTPOHOB U PACIPENEIICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

. KJIAaCCU(PHUIIMPOBATh XMUMHYECKUE 3JIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKHE PEAKIMH (110 YUCILy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TeroBoMy G dexTy);

. XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB
pa3MYHBIX KJIACCOB, MOJATBEpXJasi ONHCAHUE NPUMEpPAMU MOJEKYJSIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

. IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH NPOTEKAHUSI XUMHYECKUX MPEBPAIECHUN B Pa3TUYHBIX
YCIIOBUSIX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (opMyJie COSAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHHIO XWMHYECKOU
peakuuu;

. MPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEILHON NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATU3AIMIO, KIACCU(DUKAILIUIO, BBISIBICHUE
IPUYUHHO-CIIEICTBEHHBIX CBSI3€d — I8 M3YyYEHHsS CBOMCTB BEIIECTB U
XUMHUYECKUX peaklui, eCTECTBEHHO-HAYYHbI€ METObl MO3HAHUSA — HaOJIOJCHHE,
U3MEpEeHUe, MOJICIMPOBaHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN);



. CJIeJIOBATh MpaBHJIaM MOJb30BAaHUS XUMUYECKOW MOCYA0N M J1a00OPaTOPHBIM
o0opyoBaHMEM, a TAKXKe MpaBHIIaM OOpaIieHUs! C BEIECTBAMHA B COOTBETCTBHH C
WHCTPYKIUSIMUA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYEHUI0 W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAa U KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKHE IKCIEPUMEHTHI MO
pPacno3HAaBAHMIO PACTBOPOB ILEJIOYEH K KHCIOT C IIOMOIIBK) HHIAUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHe).

K koHIy 0OydeHus B 9 kj1acce npeIMETHbIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHU:
. pPacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKMX MOHATHM: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, IPOCTOE BEUIECTBO, CII0KHOE
BEILIIECTBO, BaJEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCICHUS,
XUMUYECKas peaklus, XUMUYECKas CB3b, TEIUIOBOW A(@EeKT peakuuu, MOJib,
MOJISIPHBI 00BEM, PacTBOP, BJIEKTPOJUTHI, HEIJIEKTPOJIMTHI, IEKTPOIUTHUECKAS
JUCCOTIMAIINS, PEAKIIM HOHHOTO OOMEHa, KaTajanu3aTop, XUMUYECKOe PaBHOBECHE,
oOpaTuMble U HEOOpaTUMbIE pEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaklMH, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTAHOBJIECHHE,
ajutoTponus, amM(OTepHOCTb, XUMHUYECKas CBI3b (KOBAJIEHTHAas, WOHHA,
METAJNINYECKAsl), KPUCTAUIMYECKAs] PEHIETKA, KOpPpPO3Us METAJUIOB, CILUIABBI,
CKOPOCTh XHMHUYECKOM peakluu, NpeAeiapbHO aomyctumas KoHueHTpauus [IJK
BEIIECTBA;
. WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSTUS MPU OMKMCAHUY BEIIECTB U UX MPEBPAIICHUH;
. MCITIOJIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIICHUs (hOPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;
. OTPEJENATh BAJIGHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHMSIX PA3IMYHOrO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJlaccy coeAuHeHuW 1o QopMynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAsA, METAJUIMYECKas)) B HEOPraHWYECKUX COEAUHEHHUSIX, 3apsA]l HOHA MO
XUMUYECKON (opmylie, XapakTep Cpelbl B BOAHBIX PaCTBOPAX HEOPTaHUYECKHX
COCIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;
. packpeiBath cMbich Ilepuonnueckoro 3akona JI. M. MenneneeBa u
J€MOHCTPUPOBATh €r0 NMOHMMAaHHWE: OINHUCHIBATh U XapaKTEepPHU30BaTh TAOIUUYHYIO
dopmy Ilepuognueckoil cucTeMbl XUMUYECKHX DJIEMEHTOB: Pa3NyaTh MOHITHS
«rnaBHas noArpyimma (A-rpynmna)» u «rnobounas noarpynmna (b-rpynmna)y, mansie u
OoJbIIME TEPUOJbl, COOTHOCUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJNYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj] snpa, oOliee YHCIIO 3JIEKTPOHOB U
pacrnpeniesieHue uX 1o JIEKTPOHHBIM CII0SIM), OOBICHATH 00IIMe 3aKOHOMEPHOCTH



B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U MX COCAMHEHUN B MpeiesiaX MajbIX MEPHUOJIOB
Y TJIABHBIX MOJATPYII C YY4ETOM CTPOCHHS MX aTOMOB,;

. KJIacCU(PUIIMPOBAaTh XUMHYECKUE DJIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCITY M COCTaBY y4aCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TEIIOBOMY 3(DQeKTy, Mo U3MEHEHUIO CTEMEHEW OKUCICHUSI XUMUYECKHUX
3JIEMEHTOB);

. XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHenuUUecKue XUMUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKJas OINKCAHUE MPUMEpPaMU
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHH COOTBETCTBYIONTUX XUMHUUYECKHX PEAKITUM;

. COCTaBJISITh YPABHEHUS AIEKTPOTUTHYECKON TUCCOLUAIIMU KUCIIOT, IeIo4Yen
U COJICH, TIOJIHBIE W COKpAIIEHHBIE YpaBHEHUS PEaKIUid HOHHOTO OOMeHa,
ypaBHEHUSI PEAKIM, MOATBEPKAAIOININX CYIIECTBOBAHWE TE€HETUYECKON CBSI3U
MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

. pacKpbIlBaTh  CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca dTHX PEaKIIni;

. MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUN B PA3IUYHBIX YCIOBUSAX;

. BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0O XHMHUYECKOTO 3jieMeHTa 1Mo ¢Gopmylie COEIUHEHHS, MacCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peaKiuy;

. coOJII0/IaTh MpaBUiia MOJIb30BAHUA XUMHUYECKOW MOCYA0i U J1ab0paTopHbIM
000py0BaHUEM, a TaK)Xe IMpaBuiia 0OpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA 110 BBITOJTHEHHUIO JIA0OPATOPHBIX XHUMHYECKHUX OTBITOB TI0
MOJIYYCHHIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);
. MPOBOJIUTH PEAKIINH, TIOITBEPKIAAIONINE KAaUeCTBEHHBIA COCTAB PA3THMYHbIX
BEIIECTB: PACMO3HABATh OINBITHBIM MYTEM XJIOPUI-, OPOMU-, HOAU]I-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHUA-UOHBI, KATHOHHI aMMOHHUS W WOHBI
W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

. MPUMEHSTH OCHOBHBIE OMEpAIMU MBICIUTEILHON NEATebHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIlEeHHe, CHUCTEeMATH3allMi0, BBISIBJICHWE MNPUYUHHO-
CIIEICTBCHHBIX CBSI3€U — JIJI M3yYCHHsI CBOMCTB BEIIECTB U XUMHYCCKUX PEAKITUH,
€CTECTBEHHO-HAYYHbIE = METOJbl MO3HAaHWUS — HAONIOJACHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



OO1iee ynciio 4acoB, OTBEACHHBIX AJS W3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, coctaBisieT 136 dacoB: B 8 kiacce — 68 vacoB (2 vaca B Hejaenwo), B 9
Kiacce — 68 JyacoB (2 4aca B HEJICIIO).

B cooTBeTcTBUM ¢ KaJeHAApHBIM YyUeOHBIM TpadukoM padboyasi mporpaMMa o XMMHUH B 8
u 9 Kjaccax paccuMTaHa Ha 66 4acoB, MO3TOMY MNPOUCXOJIUT YIJIOTHEHHE pabdoyero
MaTepualia Ha 2 yaca B KaXJOM Kjacce. DTO MPOUCXOAMUT 3a CUET PE3EPBHBIX YPOKOB.
O0001eHne U cucTeMaTu3alus 3HaHuH, 2 Jaca.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

HanmeHnoBaHue pa3ieioB U TeM

KoaunuecTBo yacoB

DJIeKTpOHHbIe (HM(ppPOBbIE)

Ne ni/mm Beero KonTposbHbie IIpakTH4eckune 6
NMPOrpaMmbl paorsr paGoThi o0pa3oBaTejibHbIE PeCypChl
Pazgea 1. [lepBoHayajbHbIe XMMUYECKHE MTOHATHS
1.1 Zf:m:f . ; ]Za)KHa’I 06.: aCTIJeCKO” 5 0 2 bubmmorexa [IOK
. TECTBO3HAHUS U IIPAKTAY 151
p https://m.edsoo.ru/7f41837¢
NEeSITENILHOCTH YeJIOBEKA
bu6mmoreka [JOK
1.2 B 15 1 0
CHICCTRA M XUMITICCKHE PeaKtitd https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHelinmue npeacTaBuTe/ i HEOPraHNYeCKUX BellecTB
21 Bosnyx. Kucnopon. [Toustue 06 6 0 1 bubmmorexa [JOK
’ OKCHAAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 B JI 8 0 1
OAIOPOA.LIOTHITHE O KHCIOTAX H COMAX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6mmoreka [IOK
’ OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAaHUYECKUX 1 | | bubnmorexa [JOK
' COEIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pazpnen 3. Ilepunoanueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jaemMeHToB JI. . MenaeneeBa. CTpoeHne aToMOB. XUMHYECKas

CcBsI3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aknuu

3.1

[Tepuonnueckuii 3aKOH 1

bu6mmoreka [IOK




Hepnozmqecxaﬁ CUCTEMA XUMHNYCCKUX
anemeHToB [[. . Menpaeneesa.
Ctpoenue atoma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKUCIUTEIBLHO- 2 bubmuoreka [JOK
’ BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7141837¢
bu6mmoreka [IOK
" 1
TOTO To pasaeity 6 https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME




9 KUIACC

KoaudecTBO 4acoB

DJIEKTPOHHBIE
Ne n/n | HaumeHoBaHHMe Pa3/ie/ioB H TeM MPOrPaMMBbI Kontpoabubie | IIpakTHueckue (undposbie)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKIul
[ToBTOpenue u yrirybaeHne 3HaHU OCHOBHBIX Pa3/ieioB bubnnorexa [JOK
1.1 5 1 0
Kypca 8 kitacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINIl 4 0 0 Bubmiorexa LIOK
' CHOBHRIC SRKOHOMEPHOC SUlix peartt https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAS AUCCONMALINS. XUMHUUYECKUE PEAKIIUN bubmuorexa [JOK
1.3 8 1 1
B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTasibl M MX cOeIMHEHUS
OO1m1ast XapakTepUCTHKa XUMHUYECKUX 3J1eMeHTOB VIIA- bu6nuorexa [IOK
2.1 4 0 1
rpynisl. ['anorexs https://m.edsoo.ru/7f41a636
OO6mras xapakTepucTUKa XUMHIECKHX dJ1eMeHTOB VIA- bubmuorexa [JOK
2.2 R 6 0 0
rpymibl. Cepa u €€ coeIMHEHUS https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepuCcTUKa XUMHUECKUX 3JIEMEHTOB V A- bubnuorexa [JOK
23 7 0 1
rpymisl. A30T, pochop ¥ UX COeTMHEHUS https://m.edsoo.ru/7f41a636
24 OOm1ast XapaKTepUCTHKA XUMHUYECKUX 3JIeMeHTOB [VA- ? 1 ) bubnuoreka [IOK
' IpymnIbl. YTIepo U KpeMHHUH U UX COSIUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3pen 3. MeTa/iILI M BX COeIUHEHUS
bu6mmorexa [IOK
3.1 06 i 4 0 0
HHE CBOHCTRA MeTaTIon https://m.edsoo.ru/7f41a636
3.2 Baxnelime MeTajuibl U UX COSIUHEHUS 16 1 2 bubmuoreka [JOK




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

Hroro no pazneny 20
Pasznen 4. Xumus u oxkpy:kaomas cpeaa
41 B 4 bu6mmorexa [IOK
. €1IEeCTBAa U MaTEepUAJIbl B )KU3HU YEIOBEKA https:/m.edsoo rw/7f41a636
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66




INOYPOYHOE IINTAHUPOBAHUE

8 KVIACC
N KoanecTso 1acos D1eKTPOHHBbIE HH(POBHIE
. Tema ypoxka Konrposbubie | IIpakTuyeckue | oGpaszoBaTeibHbIe
n/m Beero paﬁoTbl paﬁoTbl pecypchl
| [Ipenmet xumuu. Poiap XxuMuu B )KU3HM YesioBeka. Tena | bu6mmoreka [IOK
U BELECTBA. https://m.edsoo.ru/ff0d210c
2 ITonsaTue o MeTonax MO3HAHUSI B XUMUM. 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1: «[IpaBuna paboTsl B
3 J1560paT0pHI/I HpHpHéMLI oGpamiﬂym c JfaGOpaToprIM 1 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEMY.
4 YucTteie BemecTBa 1 cMecH. CIocOOBI pa3ieeHus | bu6mmoreka [IOK
cMecen. https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2: «Pa3nenenue cmeceit (Ha | | bubnuoreka [IOK
IpUMepe OYUCTKU TTOBAPEHHON COJIN ). https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI. 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX | bubmuorexa [JOK
3JICMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U c10KHBIE BELIECTBA. 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 1 Bubnmorexa OK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. XUMHUYECKas
10 ¢dbopmyina. BaneHTHOCTb aTOMo;Jl XUMHUYECKUX 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB.
1 OTtHocuTenbpHas aToMHast Macca. OTHOCHUTETbHAS 1 bubnuorexa [JOK
MOJIEKYJISIpHAsI Macca. https://m.edsoo.ru/ff0d323c




bu6mmorexa [JOK

12 MaccoBast 7011 XUMHAYECKOr0 dJIEMEHTA B COEJUHEHUH. hitps://m.edsoo.ru/fOd350c
13 KomuuectBo BemectBa. Monb. MossipHast Macca. Eggsl/ﬁzii.ori 0045230
14 DOU3NYECKUE 1 XUMUYECKUE SIBIICHUS. XMHUYECKast bu6mmoreka [IOK
peakuus. https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs NPOTEKAHUS XUMUYECKUX bubnuorexa LIOK
peaxiuit. https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MaCChl BEIIECTB. XUMUYECKUE bubmuotexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus Koau4ecTBa, MacChl ?emecma 1o bubmnoreka LJOK
YpaBHEHUSAM XUMHUUYECKUX PEAKIIHHA https://m.edsoo.ru/ff0d5708
13 Knaccudukanus XuMuueckux peakuui (coeinHeHHs, bubnuorexa LIOK
pa3IoXKEeHUs, 3aMEIICHUsI, 00MEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIOMOHOCOB — yU€HBIM-IHIIMKIIONEIUCT. bu6mmoreka [IOK
O000111eHIE U CUCTEMATH3aIIU 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padota Nel no teme «Bemecta u bubnuoreka [JOK
XUMHUYECKHUE PEaKIIUN» https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Coctas Bo3nyxa. Kucinopon — bubnuorexa [IOK
3JIEMEHT U MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
” du3NYECKUE U XMMUYECKUE CBOMCTBA KUCIOPO/1a bu6mmoreka [IOK
(peakiuu okucieHus, ropeHue). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614
3 CriocoObl osTy4eHus1 KUCIOpoa B 1abopaTopuu u bubmmorexa [JOK
npoMblnieHHOCTH. [IpumeHenue kucnopoaa https://m.edsoo.ru/ff0d497a
TermnoBo 3pPEeKT XMMUYECKON peakLMu, IOHATHE O
24 TepMOXI/IMI/Ij)eq()tKOM YPaBHEHUHU, 5}(30-u u , Bubnmorexa OK
DHIIOTEPMHHECKHX PEAKIIAX https://m.edsoo.ru/ff0d4790
)5 TorumBo (HedTh, yroias U MeTaH). 3arps3HeHne bubmuorexa [JOK

BO3yXa, CIIOCOOBI €ro NpeaOTBPALICHUA

https://m.edsoo.ru/ff0d4c4a




[TpakTuyeckas padora Ne 3 o teme «Ilomyuenue u

bu6mmorexa [JOK

26 coOupaHue KUCIOPO/Ia, H3yUYEeHUE €T0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2

7 Bogopon — smeMeHT 1 mpoCcTOE BEIIECTRO. bu6mmoreka [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0

)3 dusznyeckre U XMMHUYECKHE CBOICTBA BOJOPO/IA. bubnuoreka [IOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KHUCIIOTAX U COMSX bubnmorera LIOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TTOJTy4eHHs BOAOPOIa B TaOOpaTOpUH bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas pabora Ne 4 o reme «llomyuenue u bubnuoreka [JOK
coOupaHue BOJ0pO/1a, U3yUYeHHE ero CBOWCTBY https://m.edsoo.ru/ff0d4{42

. . bubmuoreka [JOK
32 MossipHblii 00bEM Ta30B. 3aKOH ABOTaIpPO htps:/m.edsoo ru/f0d542e

1 Brruncienus o0béMa, KOJIMYECTBA BEIECTBA ras3a o bu6mmoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEILECTBA HIIK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brrancienust 00bEMOB ra3oB 10 YpaBHEHHUIO PEAKIHH bubnuoreka [JOK
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

35 dusnueckre 1 XUMHUIECKUE CBOMCTBA BOJIbI bubmorexa HOK
https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaxX bubmorexa IOK
https://m.edsoo.ru/ff0d59e2

37 E:}JII;CI;?HI;epljlfI::IBeOg:::lfj}i;;I.als/?;l:ieof:lzlzgﬂﬂ BEILIECTBA B bubmmorexa LOK
pactope https://m.edsoo.ru/ff0d5b40

| o e e e e
N https://m.edsoo.ru/ff0dSeba

PacTBOPEHHOTO BEIIECTBAY
39 Konrponsnas padora Ne2 no teme «Kucnopon. bub6nuorexa [IOK




Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KiIaccupuKaIys, HOMEHKIATypa bubmmorexa OK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOTHBIX, bu6morexa [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KIacCU(pHUKAIHs, HOMEHKIAaTypa bubmmorexa OK
https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA OCHOBaHUM bubmmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa bubmmorera LIOK
https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIIOCOOBI MTOTyYeHUS, bubnuotexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTudeckas padota Ne 6. Pemenue
47 BKIz:HepI/IMeHTaJ'II;)HI)IX 3aja4 1o reme «OCHOBHbIE Bubmorexa IOK
. https://m.edsoo.ru/00ad9b7c¢
KJIACCHl HEOPTAaHUYECKUX COCTUHECHHIN
43 I'eneTnyeckas CBSA3b MEXKAY KJIaCCaMH HEOPTraHUYECKHX bubnmoreka [JOK
COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o0menue 1 cucTeMaTru3alys 3HaHUI bubmmorexa LHOK
https://m.edsoo.ru/00ad9cb2
50 KonTponbhast padota Ne3 no teme "OCHOBHBIE KIacChl bubmmoreka [IOK
HEOPraHMYECKUX COCIUHEHHUH" https://m.edsoo.ru/00ad9¢ela
51 [TepBbie MOMBITKY KIACCUPUKALUN XUMUYECKUX bubnmoreka [JOK
aneMeHTOB. [ToHsATHE O TPYyMITax CXOAHBIX AIIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [Tepuonnueckuii 3akoH u [leprnoanueckasi cuctema but6mmoreka [IOK
xuMuueckux snemenToB J[. . Mennaeneena https://m.edsoo.ru/00ada52¢
53 [Tepuoapl, rpyniibl, OATPYIIIBI bubmmoreka [JOK




https://m.edsoo.ru/00ada52c¢

54 Crtpoenune atomoB. CocTaB aTOMHBIX siaep. M3oTomnbl bubmmorexa OK
https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UE€K aTOMOB 3JIEMEHTOB bubmmorexa [JOK
[lepuoanueckoit cucrems! J. 1. Menneneepa https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMHUYECKOT0 AJIEMEHTA 110 €r0
56 HOJI;)O)KGHI;IO B [lepnonnueckoni cucreme 1. U. bubmmorexa LIOK
https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauyeckoro 3aKkoHa Jijisl pa3BUTHs HAYKH
57 U IPaKTUKHU. ;[ I/IH MenneneeB — y‘lﬂéHLfﬁ negaror IZ bubmmorexa [JOK
’ https://m.edsoo.ru/00ada96¢
rpaxaaHuH
PesepBHbIil ypok. O60011eHNE U CUCTEMATH3aIIHS bu6nuoreka [IOK
58 . .
3HaHui / Beepoccuiickas nmpoBepouHas padbora https://m.edsoo.ru/00ada96e
Konrpoasnas pabora Ne4 o reme «CtpoeHue aToma.
59 XI/IMI/II)IIGCKaﬂ CII;HSB» / Beepoccuiickast é)pOBepqua;{ bubmmorexa LIOK
https://m.edsoo.ru/00ada96e
pabora
60 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnast xumMnueckas CBs3b bubmmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nossipHasi XuMHU4eCKas CBSA3b bubnmorexa LOK
https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHasi XUMUYECKasi CBA3b Bubmmorexa HOK
https://m.edsoo.ru/00adaab9
64 CreneHb OKUCIICHUS bubmmorexa IOK
https://m.edsoo.ru/00adae28
65 OKUCIUTENHbHO-BOCCTAHOBUTEbHBIEC PEAKIIUU bubmorexa I[IOK
https://m.edsoo.ru/00adb076
66 OKucauTeNn 1 BOCCTAHOBUTEIIH bubmuoreka [JOK




https://m.edsoo.ru/00adb076

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KJIACC

KoanuyecTBo yacos

DJIeKTpOHHbIe U poBbIE

Ne
y Tema ypoka Beero Konrtpoabubie | IlpakTHueckne | oGpazoBaTe/ibHbIE
n/m
paboThI padoThI pecypchl
IIepuoanueckuii 3akoH. Ilepuoandeckas

) pro pro LU | bubmuoreka [JOK

CHCTEeMa XUMHYCCKHUX daeMeHToB JI. U.

https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB

7 P R 1 bubmuoreka [JOK

XUMHYECKHUX JIEMEHTOB IEPBHIX TPEX

P P https://m.edsoo.ru/00adb6b6
NEepHOJIOB
Knaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMHu4ueckoil CBA3U U TUIEI 1 bu6morexa [JOK
KPUCTATIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbsHas padora Nel o Teme

5 I P P 5 . 1 1 bubmuoreka [JOK
«IToBTOpEHue u yriayOiieHHEe 3HAHUI

p yry https://m.edsoo.ru/00ada96e
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
Knaccudukanuss XaMUIeCKuX peakiuii 1mo bubnuorexa [JOK

6 1
Pa3IMYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsTHE O CKOPOCTH XUMUUECKOM PEaKIIHH.

7 ITo € 0To I()) e eTepo S 1 Bubmrorexa LIOK

HSATHE O TOMOTI'€HHBIX M T€TEPOreHHBIX
p https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.

3 @DakTOpPBI, BIUAIOIIKE HA CKOPOCTh 1 bubmuorexa [IOK
XUMHUUYECKON pEeaKIMU U NOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC ] bu6mmoreka [JOK
peaxuu https://m.edsoo.ru/00adcade

10 Teopust 3AEKTPOTUTUUECKON AUCCOIUALINH. 1 bu6mmoreka [IOK




CunpHbI€ U cl1a0ble ANEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK

11 41 I
OHHBIC YPABHEHHA pEaKIiiH https://m.edsoo.ru/00add448
X N N

M

e N https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUYECKON JUCCOIIUAIIUN
X N o

13 | npeacrancmmit o6 anciTpommCKai Bubmnorexa LIOK
et R https://m.edsoo.ru/00add8b2
IUCCOLINAIIHA

14 ITonsTHE O TUAPOIN3E COJIEH buomorexa LIOK

AP https://m.edsoo.ru/00add9d4

15 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUH bubmmorexa [IOK

i H https://m.edsoo.ru/00addd12
[Ipaktuueckas padota Ne 1. «Pemenue bubnuorexa [JOK

16
SKCTICPUMEHTAIBHBIX 3a71a9» https://m.edsoo.ru/00addbfa
K oora Ne2

17 «;J}IIzE:H(I:JII{;:Ifjec(I)(T; I/IC?(()) Tpleellv[ GI:/ISI bubmorexa HOK

p a AT https://m.edsoo.ru/00addec0O
XUMHUYECKUE PEAKIIUU B pacTBOPAX»

13 OO01mas xapakTepuCcTHKa raJoreHOB. bubnmnorexa [JOK
XUMHUECKUE CBOMCTBA Ha MMPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
X .C

5 | mrconnc cvofiorsa, momyscme Bubmnorexa LIOK

’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
IT 6ota Ne 2

20 «I?I?)fil;;l(eazoii[;:; K;CH::HTG;;’;G YeHHE Bubnmorexa [IOK
. yu - 13y https://m.edsoo.ru/00ade348
€€ CBOICTBY»

g | e e
peaki, a p A https://m.edsoo.ru/00ade488
n30BITKE

22 OOm1as xapakTepucTHKa 31eMeHTOB VIA- bubnuorexa [IOK




TPYIIIBI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(MUKAIIMY CEPHI.
23 Haxoxci[eﬂne cepbllI H(beé C(I)-ICI[I/IHGII){I/Iﬁ B Bubamorexa LIOK
N https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHUE CBOMCTBA CEPhI
CepoBoaopoi, cTpoeHue, Gpu3ndeckue u bu6nuorexa [JOK
24 .
XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHast KUCIIOTa,
25 (bnmjecxnz u xmfnqecme CBOICTBa bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKIINH, JIEKALUE B OCHOBE

26 MPOMBIIIIEHHOTO CII0C00a MOJTy4YeHuUs bubnuoreka [JOK
CEPHOI KUCIOThl. XUMHUUECKOE 3arps3HeHHE https://m.edsoo.ru/00adec8a
OKpYKaroIlel cpesibl COEAMHEHUSIMHU CEPbI

27 Brruncienue MaccoBoii 10JIM BRIXO4a bu6mmorexa [JOK
IPOAYKTA peaKuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3J1eMeHTOB V A-

73 rpynnsl. A30T, pacIpOCTpPAaHEHUE B bubnuorexa [IOK
npupoze, Gu3nYecKkue 1 XUMHYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMuak, ero Gpu3ndecKkne U XUMHYECKHE bubmuorexa [JOK

29 .

CBOIICTBa, MOJIy4eHHUE U TIPUMEHEHUE https://m.edsoo0.ru/00adf004
IIpakTuueckas padora Ne 3 mo Teme
30 «l?lonyquHe aleMHaKa, W3y4YEHUE €T Bubnmoreia LOK
i https://m.edso0.ru/00adf180
CBOICTB»

31 A3oTHas kuciora, e€¢ pusndeckue u bu6morexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJEN

0 aMMOHHS B KQUeCTBE MUHEPATbHBIX bubnunorexa [JOK

yaoOpeHuit. XuMHUYECKOe 3arpsi3sHeHNE
OKPY’KaIOIIEH Cpelibl COCJUHEHUSIMHU a30Ta

https://m.edsoo.ru/00adf518




®docdop. Oxcua pocdopa (V) u pochopnas

bu6mmoreka [IOK

33 KI/IC{IOT&, (bU3UYECKHEe U XUMHYECKUE httos://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE :
Hcnonp3oBanne dhochaToB B KauecTBE
34 MHHEPATbHBIX yﬂ(1:)6p¢;HI/II7L 3arps3HeHue bubmmorexa [HOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmoreka [JOK
35 .
duznYecKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yraepoja, ux Gpusndeckue u
16 XHMHYECKHE CBOHNCTBA. JKOJIOTUYECKHUE bubmuoreka [{OK
npo0JIeMbl, CBS3aHHBIE C OKCHIOM yIiepoa https://m.edsoo.ru/00adfebe
Iv)
37 VYroabHas KUCIIOTa U €€ COIU Bubmmorexa LHOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 1o Teme
38 "I'II)onyquHe yrieKchoro rasa. bubmmorexa LIOK
https://m.edsoo.ru/00ae027¢
KauectBennas peakius Ha kapOoHAT-HOH"
[TepBoHayanbHBIC MTOHATHS 00
39 oprpaHquCKHx BEIIIECTBAX KaK O brbmorexa IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 KpemHuii u ero coequHeHus bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast padora Ne 5. Pemenue
A1 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmoreka [IOK
«BaxkHelmme HeMeTauIbl U X https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbsras padora Ne3 o Teme
42 «Baml;eﬁmne EeMeTaJ'IJ'II)I " UX Bubmnorexa LHOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
43 OO0m1as XxapakTepucTUKa XUMHUUECKUX bubmuoreka [JOK




3JIEMEHTOB — METAJUIOB. MeTamnnueckas
CBA3b U METATINIMYECKAad KPUCTATLTIMYCCKAs
peméTKa. du3nyeckue CBOMCTBA METAJIOB

https://m.edsoo.ru/00ael03e

XMMHYECKUE CBOMCTBA METAJLJIOB.

bub6muoreka [IOK

44 3:::;§§:HMH%CKHH DA HANpACHIH https://m.edsoo.ru/00ael 156
O611me cnocoObl MOMYyYSHHU METALIOB.

45 CmuiaBbl. Beruucienus no ypaBHEHUAM bubnmorexa [JOK
XUMHYECKHUX PEaKIHH, eCIv OJAUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH

46 ITonsiTHE O KOPPO3UU METAIUIOB Bubmmorexa HOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [lenousbie MeTAMIL https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTUS bubmorexa HOK

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

49 [IlenoyHO3eMENBHBIE METAIUIBI — KAJIBLIMK U bubnmoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiiniie coeTMHEHNS KaJIbIU bubmorexa IIOK

https://m.edsoo.ru/00ael5e8

51 O0o01IeHre U CHCTeMaTU3alus 3HAaHU N bubmmorera LIOK

https://m.edsoo.ru/00ada96e

52 JXKécTkocTh BOABI M CIIOCOOBI €€ YCTpaHeHHS bubnmorexa HOK

https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 o Teme
53 ")IIZéCTKOCTB BO,IZ)[BI U METOJIBI €6 bubmorexa I[IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs

54 ASTOMHHI bub6munoreka IIOK

https://m.edsoo.ru/00aelc64

55 AmM@oTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keseso ! https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THIAPOKCUIBI U conn xkene3a (1) n ) bu6mmoreka [IOK
xkenesa (111) https://m.edsoo.ru/00ae35e6
. bubnuorexa [IOK
58 O06o0menre u cucTeMaTru3alus 3HaHU 1 https://m_edsoo. ru/00adad6e
9 | mepmemn o e | bitmnorera LIOK
«BakHelmme MeTaJUIbl U UX COEIUHEHUS hitps:zim.edson.rutiflac3ded
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
o | ok emommpm |
Brlunciaenus MaccoBOl A0M BbIXOJA hitps:im.edsoo.rutifac) 750
MPOIYKTA PEAKIIUU
61 O00011IeHNE U CUCTEMATHU3AIUs 3HAHUH 1 bubmotexa [JOK
https://m.edsoo.ru/00ada96e
2 KonTponbnas pabora Ne 4 o teme: | bubnuoreka [JOK
«BaxkHenme MeTauIbl ¥ UX COSTUHEHUS https://m.edsoo.ru/00ada96e
63 BemectBa u Mmarepualibl B IOBCEAHEBHOM ) bu6mmorexa [JOK
YKU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH 1 bubmuoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb XuMuM B peIIeHNN SKOJIOTUYECKHUX | bubnuoreka [IOK
mpo0iem https://m.edsoo.ru/00ae4270
66 O06001IeHre U cucTeMaTU3alus 3HAaHUN 1 Eﬁi@iﬁiﬁiﬁ/ 002c0d0a
OBHIEE KOJIMYECTBO YACOB I1O 66
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
NpoBEePsSIEMOro

pe3yJabrarta
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9
1.10

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus

[To Teme: «IlepBoHayanbHbIe XUMUYECKUE TTOHATHSDY

PacKpbIBaTh CMBICTT OCHOBHBIX XUMHUYECKUX MMOHATHH: aTOM, MOJIEKYJIa,
XUMHUYECKHH 3JIEMEHT, ITPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHAS M HEOJHOPOIHAS ), BAJIEGHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs
Macca, MaccoBas JOJsI XUMHYECKOrOo JJIEMEHTa B COEIUHEHHH,
MOJISIpHBIA 00BEM, XUMHUECKas peakuus, KilacCU(UKAIUs peakuuil:
peakuuu COEOUHEHMS, PEeaKUuu Ppas3JIoOKEHHUs, PEaKIHH 3aMelleHus,
peaknuu OOMEHa, 3K30- U HHIOTEPMHMUYECKHE pEaKIHM, TeII0BOH
a3 dexT peakiuu, pacTBOp, MaccoBas MOJisI BemiecTBa (IIPOILICHTHAS
KOHIIEHTpAIUs) B PaCTBOpE

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH U
MPUMEHSTDH 3TH MOHSATHUS TPU OMMKMCAHUHU BEIIECTB U UX MPEBPAILIEHUN
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJieHHsS (HOopMyIl
BEIIECTB U YPAaBHEHUN XUMHUUYECKUX PEaKInn

packpbIBaThb  CMBICI  3aKOHOB  COXPAaHEHHS  MacChl  BEILECTB,
MOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO — y4Y€HMs, 3aKOoHa
ABoraapo

OTpeAeNsiTh  BaJ€HTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIIMHEHUSIX

KIAaCCU(UIIMPOBATh XUMUYECKHE peaknuuu (10 YHUCIYy M COCTaBy
Y4acCTBYIOUIMX B PEAKIMH BEILIECTB, IO TEIUNIOBOMY (P (DEKTY)
BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJSIPHYIO MAacChl
BELIECTB

BBIUUCIISATH MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JeMeHTa 1o (opmyre
COCIMHEHUS,

BBIUUCIISATH MAaCCOBYIO JIONIO BEIIECTBA B PACTBOPE

NPUMCHATH C€CTCCTBCHHOHAYYHBIC MCTOJbl INO3HAHUA — Ha6J'IIOZICHI/Ie,



2.1

2.2

23

24

2.5

2.6

2.7

3.1

3.2

3.3

U3MepeHHe, MOICTUPOBAHNE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBI)
ITo Teme: «BaxkHelue nIpeacTaBUTENIM HEOPTaHUYECKUX BEIECTB)
PacCKpbIBaTh CMBICII OCHOBHBIX XMUMHWUYECKUX MOHATUH: OKCUJ, KHCIIOTA,
OCHOBaHUE, COJb

ONpENEeNATh IPUHAIEKHOCTh BEHIECTB K OMNPEIEIEHHOMY Kiaccy
coeHeHui no Gpopmynam

KJIaCCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XUMUYECKHE CBOWMCTBA BEIICCTB
pa3IMYHBIX  KJIAcCOB,  MOATBEpXKJIas  ONHMCAHUE  IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUA
IIPOTHO3MPOBATh  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU TMPOTEKAHUS XUMHYECKUX
IIPEBPALLCHUI B PA3JIMYHBIX YCIOBUAX

CJ€el0BaTh MpaBWIaM [OJb30BAaHUS XUMHUYECKOW TMOCYIOH U
7a0opaTOpHBIM 000PY/IOBaHMEM, a TaKXKe NpaBWIaM OOpaIieHUs C
BEILIECTBAMH B COOTBETCTBUUM C MHCTPYKLUUSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEmIeCTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONpEAECIEHHOM MacCOBOM J0Jiell  pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUYECKHE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPAacTBOPOB IEJOYeH M KHUCIOT C IOMOUIbIO
WHAUKATOPOB (TakMyc, (heHondTarerH, METHIOPAHK U IPYTHE)
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[Io Tteme: «llepmogmueckuit 3akoH u Ilepuommnueckass cucrema
xumuyeckux oanemeHtoB JI. WM. MenneneeBa. CtpoeHue aToOMOB.
Xumnueckas cBs3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN»
PacKpbhIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSTHI: SIAPO aTroMma,
DIIGKTPOHHBIA CIIOH aToMa, aToMHas OpOuTalb, paauyc aroma,
XUMHUYECKasi CBs3b, NOJIApHAs M HEMOJsApHAs KOBAJICHTHAsl CBSA3b,
3JIEKTPOOTPULATEIBHOCTh, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTENIEHb
OKHCJICHUS

KIACCU(PUITUPOBATH XUMUYECKUE IIIEMEHTBI

OTMHUCHIBATh W XapakTepu3oBaTh TaOamuHyro ¢dopmy Ilepuogmaeckoit
CHUCTEMbl XMMHUYECKHUX OHJIEMEHTOB: pa3jinyarb MOHITHS «TJABHAs
noarpynna (Arpymnma)» u «mnobounas mnoarpynmna (brpynma)y,

«MAaJIbIe» M «OOJIBbIIHE NepruoabI



3.4

3.5

3.6

3.7

9 KUIACC

Kox
NpoBepsieMoro
pe3yJibTara

1

1.1

1.2

1.3

1.4

1.5

packpsiBaTh cMbica [lepuoanueckoro 3akona J[.M. MeHnneneena:
ACMOHCTPUPOBATH IMOHUMAHHUC HepHOIII/I‘IeCKOﬁ 3aBICHUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX NojioxkeHus B [lepuoanueckoii cucreme
COOTHOCHUTh  O0O3HAuUEHHUs, KOTOphlE HUMEIOTCS B  TabmuIle
«ITepuoguueckas cucrteMa xumudeckux aementoB .M. MenneneeBa»
C UYHUCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA AaATOMOB XHMHUYCCKUX
2JIEMEHTOB (COCTaB H 3aps] sjapa, OOIIee YHUCIO0 JJIEKTPOHOB |
pacrpezesieHle UX Mo 3JIEKTPOHHBIM CIIOSIM)

OTIpEeeIATh CTENeHb OKHUCICHHSI SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
ONpEeNeNsATh BHUJ XUMHUYECKOM CBsI3M (KOBaJEHTHas M HWOHHAs) B

HEOPTaHUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

[To Teme: «BelecTBO U XUMHUYECKask PEaKIIUs)

pacKpblBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TOHSATUH: pacTBOp,
SJICKTPOJIUTBI, HEIJICKTPOJIUTBI, JJICKTPOJUTHYCCKAA AUCCOoLMalusd,
peakuu MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOe pPaBHOBECHE,
oOpaTtumMble 5 HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIC peakuumu, OKHUCJIUTEJb,
BOCCTaHOBUTCIIb, OKHCJICHUC u BOCCTAHOBJICHUC, AJUI0OTpOIIN,
amdorepHOCTh,  XHMHUYECKas  CBs3b  (KOBaJCHTHas,  HMOHHAas,
MeTaJuIMuecKas), KpUCTaUIMuecKass pemeTka, CIUIaBbl, CKOPOCTb
XUMHYECKOW peaKkIuu

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX HOHATUU U
NPUMEHSATDH 3TH MOHATHUS MPU OMKMCAHWU BEUIECTB U UX MPEBpalLlEHUN
COCTaBJISAAITb YpPaBHCHUA BHCKTpOHHTHHGCKOfI Jucconmanmym KUCJIIOT,
IeJI0Ye M COJIeH, TOJHBIE M COKpAIIEHHBIE YPaBHEHUS PEaKIM
MOHHOTO OOMeHa

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUuit
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PeaKIuit
MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKiuu

Ilo temam: «Hemertamnnl M uMX coenuHeHUA» U «MeTalibl U UX
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COCJIMHEHUS

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CTICU(PUUECKUE XUMUUECKUE
CBOICTBa NPOCTBIX U CJIOXKHBIX BEIIECTB, MOJATBEP)KJas OMUCAHHUE
npUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIUi

COCTaBJIATh YPAaBHEHUS pEaKIUil, MOATBEPKIAIOMINX CYIIECTBOBAHUE
TEHETUYECKOH CBSI3U MEX/Ty BEIIeCTBAMHU PA3JIMYHBIX KJIACCOB
IPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCHMMOCTH OT MX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAaHUS XWMHUYECKUX MPEBPALICHUA B Pa3IUUHBIX
YCIIOBUSAX

cleoBaTh IpaBWJIaM  TIOJb30BAaHUS XMMHUYECKOW TOCYyAOH H
na0opaToOpHbIM 000OpYyIOBaHMEM, a TaKXke MpaBuUiIaM OOpaleHus c
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKLUMSIMH IO BBINOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB MO TOIYYEHUIO W COOMPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa)

OPOBOAWTH pPEaKIHMH, TMOATBEPKIAOIINE KAYECTBEHHBI COCTaB
pPa3IUYHBIX BEIIECTB: pPAClO3HABATh OMNBITHBIM MYTEM XJIOPHJ-,
Opomuza, wuoaupa,  kapbonar, ¢ocdar, cunukar, cyibdar,
THUJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, HOHBI HM3yYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECCTB

ITo Teme: «XuMHUS 1 OKpy>Karolas cpeiar

pacKpbIBaTh CMBICT OCHOBHBIX Xxumuueckux moustuil: [1JIK BemecTBa;
KOPPO3HUS METAJIIOB

NPUMEHATh OCHOBHBIC OIEpAIlMH MBICTUTEIHON JESTEIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OO0OOIIEHUE, CHCTEeMAaTH3aIIUIO,
BBISIBJICHHE TIPUYHUHHO-CIIEICTBEHHBIX CBSI3€U — JJI1 U3YUEHHUS CBOWCTB
BEIIECTB M XHMHYECKHX pEaKIWi; €CTECTBEHHOHAyYHBIC METOJbI
MO3HAHUS — HAOIOZCHNE, U3MEPEHUE, MOJCIUPOBAHHE, SKCIIEPUMEHT

(peanbHBIN ¥ MBICTICHHBIH )
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IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
HepBOHa‘-IaHBHBIC XUMHNYCCKHUEC ITIOHATHUA

[Ipenmet xumuu. Posib XMMUHK B )KU3HU Y€JIOBEKAa. XMMUS B CUCTEME HayK. Tena
U BemlecTBa. PU3NUYECKUE CBONMCTBA BELIECTB. ATperaTHOE COCTOSIHUE BELLECTB
[TonsTue o Merogax nmo3HaHusi B XxuMuu. Yucrtele BemecTBa U cMecu. CriocoOsl
paszaeneHus cMecen

ATOMBI W MOJIEKYJbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XMMHYECKUX
a51eMeHTOB. [IpocThie U c0XKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumuyeckasi popmysa. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHoOcuTeNnbHas  aTOMHas  Macca.
OTtHocuTenbHas MOJEKyJsipHas Macca. MaccoBast 10Ji1 XUMHYECKOIO 3JIeMEHTa
B COCIMHEHUU

KomnuectBo BemectBa. Mosib. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHII BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHCHHIN

du3znueckre U XUMUYECKUE SIBIICHUsS. XUMHUECKas peakuuss U e€ MpU3HaKU.
3aKOH COXpaHEHUs Macchl BellecTB. XUMUYeckue ypaBHeHus. Knaccudukanus
XMUMUYECKHUX peaKkiuil (COeMHEHUs, Pa3IoKeHus, 3aMEeLIeHUs, 0OMEHa)
XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYJ0H, C MpaBUIIaMH
paGorel B JjaGopatopuu W npuémMamMu oOpalieHus ¢ JIabOpaTOpHBIM
o0opyaOBaHHWEM, H3yuy€HUE M ONHCaHHE (UBNYECKHUX CBONCTB OOpPa3LOB
HEOPraHMYECKUX BEIIeCTB, HaOM0AeHne (pr3nueckux (IUIaBlIeHUue BOCKA, TasHUE
JbJa, pacTUpaHHUE caxapa B CTYIKE, KHUIEHHE M KOHAEHCAllUs BOJbI) U
XUMHUYECKUX  (TOpeHHe  CBeud, [MPOKATMBaHWE  MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBHME MeJla C KHUCJIOTOM) SIBJIEHWH, HAONIOJCHUE W OIMUCAHUE
NPU3HAKOB MPOTEKaHHWA XUMHUYECKUX peakuuii (pa3joxeHue caxapa,
B3alMOJICIICTBHE CEPHOI KUCIOTHI C XJIOPUAOM Oapus, pa3oKeHUe TUAPOKCUAA
meau(Il) mpu HarpeBanuu, B3auMozencTBuUE xenes3a ¢ pactBopoM coiu meau(ll),
W3YyYCHHE CIIOCOOOB pa3jielicHus] cMecell (¢ TIOMOIIbI0 MarHuTa, (GMIBTPOBAHUE,
BbIMIApWBAaHUE, JUCTWUISALMUS, XpoMarorpadus), MPOBEICHHE  OYHUCTKU
MOBapEHHOM coJin, HAaONIOIEHNE U ONMCAHUE PEe3yJIbTaTOB MPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MACChl, CO3/JaHME MOJEJEH MOJIEKYII

(mapocTep;KHEBbIX)



2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

Baxxneiiue npeactaBuTeIM HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopox — sneMeHT U mpocroe
BemlecTBo. Haxoxzaenue kuciopoma B mpupoje, (hu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunel. Ilpumenenue kucnmopona. CrocoObl
MOJy4eHHUsl KHUCIOpoAa B JlabopaTopuu U MpoMbIIIeHHOCTH. Kpyroopot
Kucinopoaa B npupoje. O30H — amioTponHast MOAU(PUKAIMS KHCIOpoaa
TennoBoit 3¢heKT XUMHUIECKOW PEeaKIui, TEPMOXUMHUECKUE ypaBHEHUS, IK30-
U 3HJOTEpPMUYECKHE peakluu. TOIUIMBO: Yrojb U METaH. 3arps3HEHHUE BO3yXa,
yCUJICHUE TApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOS

Bonopon — aneMeHT u npocroe BemectBo. HaxoxneHne Bogopoja B MpUpOE,
¢usznyeckue M XHMMHYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI IOTYYECHHUS.
Kucnots! u conun

Mousipablii 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM

®usnueckue cBoMcTBa BoAbl. Bona kak pactesopureins. PactBopsl. Hackliennsie
Y HEHACBIIEHHbIE pacTBOpBL. PacTBoprMOCTh BeliecTB B Boje. MaccoBast noiis
BEIIECTBA B pacTBope. XHUMHUYECKHE CBoMcTBa BoAbl. OcHoBaHus. Poib
pacTBOpPOB B NIPHUPOAE M B KU3HHU 4enoBeKa. KpyroBopoT BOIbI B IPHUPOJE.
3arpsi3HeHue NTPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ
Knaccudukanust Heopranmdeckux coeauHeHuil. Oxcunpl. Knaccuduxanuys
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM(OTepHble) U
HeconeoOpa3yromue. Homenknarypa okcugoB. dusznueckue U XUMHUYECKHE
cBoiicTBa okcuJ0B. [lonyueHne okcunoB

OcHoBanusa. Kiaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHnknatypa ocHoBaHuil. Pu3NuecKkue U XMMHUYECKHUE CBOMCTBA
ocHoBaHMU. [TonyueHne ocHOBaHU

Kucnotel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusmnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam axktmBHoctH MertamiaoB H.H. bekerosa.
[Tonyuyenue kucnot

Comu. Homenknatypa coseil. @u3znueckue W XHMHUYECKHE CBOWMCTBA COJICH.
ITommyuyenue coinen

['eHeTnyeckas CBS3b MEXAY KJacCaMH HEOPTraHMYECKUX COCIUHEHUM
XVWMUYECKUH  DKCIEPUMEHT:  KAaueCTBEHHOE  OIpPENEICHHE  COACpKaHMS
KHUCJIOpOJia B BO3JyXe, IMOIy4eHHE, COOMpaHue, pacro3HaBaHHE U H3YyUYCHHE
CBOWCTB KHUCIIOPOJia, HAOJIIOJCHUE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJOM H
YCIIOBUSI BO3HUKHOBEHMS U MpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHUE C

06pa3LIaMI/I OKCHUJOB H OIIMCAHHUC HX CBOfICTB, MMOJIy4YCHHC, CO6I/IpaHI/Ie,
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pacro3HaBaHME€ W U3yYE€HHE CBOMCTB BOJOpoJa (rOpeHue), B3aHUMOJCICTBHE
Bojopoaa ¢ okcuaoM Meau(ll) (Bo3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHue oOpa3loB BEHIECTB KOJWYECTBOM 1 MOIIb, HCCIEIOBaHHE
OCOOCHHOCTEHl  pacTBOPEHHs BEMIECTB C PA3IMYHOW  PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MAaCCOBOM J0JEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJECHCTBHE BOJABI C METAUIaMU (HATPUEM M KaJbLIUEM)
(BO3MOYKHO HCITOJIb30BAHHUE BUJICOMATEPHATIOB), ONPEIEIIEHNE PACTBOPOB KHCIIOT
M ImeJo4Yedl ¢  TOMONIbI0  HWHIWKATOPOB,  HCCIEAOBaHHWE  OOpa3IoB
HEOPraHMYECKHUX BEIIECTB pa3JIMYHbIX KIJIACCOB, HAOMIOACHUE W3MEHEHUS
OKpacKM HWHJIUKATOPOB B pacTBOpax KHCIOT M WIEJNOYeH, U3yuYeHUe
B3auMmoeicTBus okcuaa meau(Il) ¢ pacTBopoMm CepHOW KHCIOTHI, KHCIOT C
MeTaJUIaMH, PEAKLUN HEUTpaau3aluy, OJy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTajila JpPYrMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTANIbHBIX 3a/lauy Mo Teme «BakHeine kiacchl HEOPraHUYECKHUX
COEIUHEHUIN

[Tepuoanueckuii 3akoH u [lepruoanueckas cuCTeEMa XUMUYECKHUX 3JIEMEHTOB

H.N. MenaeneeBa. CTpoeHre aTOMOB. XUMUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[TepBbie TOMBITKY KIaCCU(PUKAIIUIN XUMHUYECKUX 3JIeMEeHTOB. [loHsTHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMEJIbHbIE METaJlIbl, TaJOreHbI,
MHEPTHBIE Ta3bl). OJIEMEHTBI, KOTOpble O0Opa3yloT aM@OTEepHbIE OKCHIbI H
TUAPOKCHTBI

Ilepnonnueckuil 3akoH. [lepuonnueckas cucrema XUMHYECKUX diaeMeHTOB J[.1.
MenneneeBa. Kopotkonepuoanas u anuaHonepuoanas Gopmsl [lepuonndeckoii
cucreMbl xumudeckux snemeHToB .M. MenneneeBa. Ilepuonel u rpynmsl.
@U3NYECKU CMBICT TOPSAKOBOIO HOMEpPa, HOMEpPOB NEpPHOJa M TPYIIIbI
AJIEMEHTA

Crpoenune aromoB. CoctaB aToMHbIX sjep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aTOMOB TIepBbIX 20 XHUMHUYECKHX DSJIEMEHTOB
ITepuonnueckont cucrembl [I.M. Menneneea. XapakKTEpUCTUKA XUMHYECKOIO
3JIeMEHTa Mo ero nosuoxxenuto B [lepuoanyeckoii cucreme .. Menneneena
3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHUYECKUX DIIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYyIIaM U MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u I[lepuoanueckoil cUCTEMbl XUMHUYECKHUX
AJIEMEHTOB [JI1 pa3BUTUS Hayku W npaktuku. .M. MenneneeB — yd€Hblii U

rpaxiaHuH
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Xumuueckass cBs3b. KoBaneHTHas (ToyispHas ¥ HEMOJIApHAs)  CBS3b.
3JICKTpOOTpI/ILIaT€JIBHOCTL XUMHUYCCKUX 3JICMCHTOB. I/IOHHEUI CBSI3b

Crenenp okucieHus. OKHCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccs
OKHUCJICHUA U BOCCTAHOBJICHHA. OKI/ICJII/ITG.HI/I 1 BOCCTAHOBHUTCIIN

XWMHYECKUN DKCIIEPUMEHT: H3y4YeHHE OO0pas3lloB BEIIECTB METAIOB U
HEMCTAJLJIOB, BSaHMOHCﬁCTBHe I‘I/II[pOKCI/I,Z[a IIMHKa C paCTBOpaMI/I KHUCJIIOT U
IeJI0YEH, TPOBEICHUE OMNBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-

BOCCTAaHOBUTEJIbHBIX peakLuil (TOpeHNe, peakliuy Pas3IoKeHHsl, COEIUHEHU)

IIpoBepsieMblii 3J1eMEHT COACPKAHUS
BemectBo u xumudeckas peakuus. [lopropenue

[Iepuonnueckuii 3akoH. llepuoanueckas cucrema xuMuueckux snemMeHtos J[.M.
MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KallMsl, KalblUsl U UX
COCIMHEHUI B COOTBETCTBHM C IOJOKEHUEM 3JIEMEHTOB B Illepnoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BemecTBa: BHJABl XHMHUYECKOW CBSI3M. THIBI KPUCTAUIMUECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT TUIA KPUCTALUINYECKON PEMIETKH U
BUJIa XUMUYECKON CBs3u. Kiaccudukamuss M HOMEHKIATypa HEOPraHMYECKHX
BellecTB (MEXIyHapoaAHas U TPUBUAIbHAs). XMUMHUECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIMXCA K  Pa3MYHbIM  KJIacCaM HEOPraHWYECKUX  COEAUHEHHI,
TEHETUYECKasl CBA3b HEOPraHUYECKUX BEILIECTB

Knaccudukanuss XuMHYEeCKUX peaKkIuil Mo pa3IMuHbIM MPU3HAKaM (10 YHUCTy U
COCTaBy YYACTBYIOIIMX B pPEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, o
W3MEHEHUIO CTETIEHEN OKHCIICHHUS] XUMUYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, TIO
Y4aCTHIO KaTajan3aTopa). 9K30- H SHIOTEPMUUYECKHE peakiuu,
TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMHUUYECKON PEaKIuu
[TonsiTe 00 0OpaTHUMBIX M HEOOPATUMBIX XMMHUYECKHX peakuusax. [lonsrue o
TOMOTE€HHBIX M FE€TEPOTCHHBIX peakuusax. [IoHATHE 0 XMMHYECKOM PaBHOBECHH.
@akTOpbl, BIMSIONIME HAa CKOPOCTh XHUMHYECKOW PpEaKIMH W TOJIOKECHUE
XUMHYECKOTO PaBHOBECHS

OKUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC peakuuu, 3JIEKTPOHHBIN OajaHc

OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHHE  ypaBHEHUI
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OKHCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUKA C  HCHOJB30BAHUEM METOJAA
3JIEKTPOHHOIO OaslaHca

Teopus 3JIEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOIUTBI M HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHu3M IUCCOLMALMN BELIECTB C PA3IMYHBIMU BHUIAMHU
xuMHuueckoi cBsi3u. CreneHp auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOIHUTHI.
Peakuun noHHOro oOMeHa. YCIOBHMSA NPOTEKAHUS pEakiUil MOHHOro oOMeHa,
MOJHBIE M COKpalIEHHbIE WOHHBIE ypaBHEHHsS peakiuii. CBOWCTBa KHUCIOT,
OCHOBAaHMH U cCOJed B CBeTe MPEACTaBICHUH 00 3JIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THApPOIU3E coei
XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPUCTAJUIMUECKUX
pPEmIETOK HEOpPraHWYeCKUX BEHIECTB — METa/NIOB U HEMeTaUloB (rpadura u
anamasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHsl); HUCCIEIOBAHUE 3aBHUCHUMOCTU
CKOPOCTHM XUMHYECKOW peakuuud OT BO3ACHCTBHSI pa3IUYHbIX (HAKTOPOB;
HCCIIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  PAacTBOPOB  BELIECTB,  IIpolecca
JUCCOLMAIMU  KUCJIOT, Iienouyed u  cosed  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEpPHUAIIOB); IPOBEICHUE OIBITOB, WJUIIOCTPUPYIOLIUX  MPU3HAKU
MPOTEKaHUsl peakiii HOHHOro obMeHa (oOpa3oBaHME OcCajiKa, BBIJICICHUE Trasa,
o0pa3oBaHHe BObI); OINBITOB, HUIIOCTPUPYIOLUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuil (TOpeHue, peakiUH pasiioKEHUs, COCTUHEHHUS);
pacro3HaBaHUE HEOPTaHWYECKUX BEILIECTB C IMOMOIIBI0 KAYECTBEHHBIX peaKLuil
Ha MOHBI; pelIeHne IKCIIEPUMEHTAIbHBIX 3a7a4

Hemerannsl u ux coeIMHEHUS

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne U (pU3NUecKue CBOMCTBAa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHME CBOMCTBA Ha TMPUMEPE XJOpa
(B3auMozeiicTBUE C MeTalylaMM, HeMeTalslaMM, MieJo4aMu). XJIOPOBOAOPOI.
ConsiHast KMCI0Ta, XUMUYECKHE CBOICTBa, MOJdyueHue, npuMeHenue. Jleiictaue
XJIOpa U XJIOPOBOJOpPOAA Ha OpraHU3M 4eloBeKa. BaxxHelme XJIOpHUIbl U UX
HaxX0XJACHHUE B IPUPOJIE

OOmast xapakTepuctuka s1aeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue u Qpu3nvecKue CBOMCTBa
OPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOIHBIE MOAU(PUKALUN
KHCIIOpOJa M cepbl. XUMHUYECKHE CBOHCTBAa cephl. CepoBOIOpPOMA, CTPOCHHE,
¢usnyeckue M XuMuueckue cBoicTBa. OKCHIBI Cepbl Kak MpPeJCTaBUTENN
KHUCJIOTHBIX OKcHJIOB. CepHasi KUCIOTa, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBa

(o61u1/1e KaK HOpCACTABUTCIIA KJIaCCa KHCJIIOT U CHCI_II/I(I)I/ILICCKI/IC). XHUMHYECKHE
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peakiuy, Jekallue B OCHOBE IHPOMBIIUICHHOTO Croco0a MOIy4eHUs CepHOU
kucinoTel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KadyeCTBEHHAs peakius Ha
cynbdaT-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUH B MPHUPOJE. XUMHYECKOE
3arps3HEHUE OKPYIKAIOUIeH Cpellbl COSAWHEHHSIMU Cepbl (KUCIOTHBIC O,
3arps3HEHUE BO3lyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILEHUS

OOmast xapakrtepucTuka 3yeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIIEHUS. A30T, paClpOCTPAHEHUE B MPUPOJIE,
¢usnyeckue n XxuMHU4Yeckre cBoiictBa. KpyroBopot asora B mpupoae. AMMUaK,
ero (usnueckue M XMMUYECKHE CBOWCTBA, MoJgyuyeHHe U npumeHeHue. Coun
aMMOHUSI, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA, MpuMeHeHue. Kauectsennas
peakiysi Ha MOHBl aMMOHMs. A30THas KUCIIOTa, €€ IMOJydeHHe, pU3NYecKue U
XMMHUYECKHE CBOiicTBa (0OImIMEe Kak MpeICTaBUTENs Kjacca KHUCIOT U
cneunpuyeckue). lMcrnonp3oBaHHEe HUTPATOB M COJEH aMMOHHUS B KadyecTBe
MUHEpAIbHBIX YI0OpeHuil. XUMHUECKOE 3arps3HEHHUE OKpYKaIoIIeH Cpesbl
COCJMHEHUSMHM a30Ta (KUCJIOTHBIE JOXKIW, 3arpsi3HEHHE BO3]yXa, IOYBBI U
BOJIOEMOB)

®docdop, amtorpornnsie Moaudukanuu docdopa, GunIecKue U XUMUUYECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas Kuciora, QGU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MHUHEpaJIbHBIX YA0OpeHHi

O6mas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTJIepoJ,  ajuIOTPOITHBIE
MOIU(UKAINK, pACIpPOCTPaHEHHE B MPUPOJE, (PHU3MUECKHE W XHUMHUYECCKHE
cBoiicTBa. Ancopouusi. KpyroBopot yriaepona B npupoje. OKCHIbI yriaepoa, ux
¢u3nvyeckne W XUMHUYECKHE CBOWCTBA, JICWCTBHE HA IKHUBBIE OPraHU3MBI,
NOJy4YeHHE U MPUMEHEHHE. DKOJIOrndeckre npoOseMbl, CBS3aHHBIE C OKCHUIOM
yraepona(IV); rumoresa rno0anbHOTO TOTETUICHHWS KIWMAaTa;, TMapHUKOBBIN
s¢¢exT. YroapHas KHUCI0Ta U €€ conu, uX Gpu3nyeckrue U XMMUUYECKUE CBOMCTBA,
MoNlydyeHne W TpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIICTBE

[lepBoHauanbHble MOHATHS 00 OPraHUYECKHX BEILIECTBAX KaK O COEAMHEHHSX
yriaepona (MeTaH, JTaH, OTHJICH, AaleTHJICH, JTaHOJ, TJHUIEPHH, YKCyCHas
kucnota). Mx cocraB um xumudeckoe crtpoenue. [loHstTue o Ouonmorumuecku
Ba)KHBIX BEIIECTBAX: JKUPaAX, OCJIKax, YIIIeBOIaX — M MX POJIH B )KU3HU YEJIOBEKA.

MaTepI/IaJ'H:HOG CAUHCTBO OPraHUYCCKUX U HCOPTAHNYCCKUX COE€IUHEHUI
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2.8

3.1

Kpemnwnii, ero pusnyeckne u XMMHUYECKHAE CBOMCTBA, MOJIYYCHUE U IPUMCHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmue mnpeacTaBieHUus 00 OKCHIC
kpeMansI(IV) u kpemHmeBoi kuciaore. CUIMKATHI, KX HCIOIH30BaHUE B OBITY,
MEIUIMHE, MPOMBIIUICHHOCTH. BaxHeHIIne CTpPOUTENbHbIE MaTepUabl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. IIpobrembr Oe3omacHOTro
HCIIOJIb30BAHUS CTPOUTENILHBIX MaTEPUAIOB B MOBCEHEBHON KU3HU
XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEACHUE KA4ECTBEHHBIX PEAKLUN Ha XJIOpUA-
WMOHBI M HAONIOZCHHE MPHU3HAKOB UX IMPOTEKAHMS;, OMBITHI, OTpPaXKaIOLIUe
¢u3nyeckue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COCIUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAIOB); O3HAKOMJIEHME C oOpa3laMu XJIOpPUIOB
(rajJoreHuIOB); O3HAKOMJICHHE C oOpa3nmamMu cepbl M €€ COCTUHCHHUSIMHU
(BO3MOXHO  HCIIOJB30BAHWE BHJICOMATEpPUAIOB), HAOJIOJEHHWE Tpollecca
o0yrnuBaHus caxapa MOJ JeHCTBUEM KOHILIEHTPUPOBAHHOM CEpHON KHCIIOTHI;
M3YYEHHUE XHMHUYECKHX CBOMCTB DPa30aBJICHHOW CEPHOW KHCIIOTHI, IIPOBEICHHE
KayecTBEHHOW peakiuu Ha CyiabpaT-uoH H HaONIoJeHHWe Npu3HaKa e¢
MIPOTEKAHUs; O3HAKOMJICHHE C (PM3MYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa u ux
COCMHEHUIl (BO3MOXKHO MHCIIONB30BaHME BHJEOMATepHaloB), 0Opa3maMu
a30THBIX U (pochopHBIX ynoOpeHuii; moydeHne, cooupanue, paclio3HaBaHUE U
M3y4YEHUE CBOICTB aMMHaKa; MPOBEJICHHE KAUYEeCTBEHHBIX pEAKIUNH Ha HOH
aMmMOoHMS U (ochaT-MOH M U3yUYEHUE TPU3HAKOB HMX IMPOTEKaHMUS,
B3aMMOJEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MEAbIO (BO3MOYKHO
WCIIOJIb30BaHNE BHJIEOMATEpUANIOB); H3Y4YEHHE MOJIeNe KPUCTAJUIMYECKUX
peméTok anmasa, rpadura, QynaepeHa; 03HAKOMJIEHUE € MPOLECCOM aACOPOIMH
PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOras3a;
HoJy4YeHue, cCOOMpaHue, pacro3HaBaHUE M U3yUeHHE CBOMCTB YIJIEKHUCIIOTO rasa;
MIPOBEJIEHUE KAUYECTBEHHBIX PeaKIUil Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yUeHHUE
NPU3HAKOB MX MPOTEKaHUs; O3HAKOMIICHME C MPOAYKIHMEH CUIMKaTHOU
MIPOMBIIIJIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 1o Teme «BaxHeiue
HEMETaJUIbl U UX COCIUHEHUS»

MerTasl U UX COETUHEHUS

OO01mas xapakTepucTHKa XUMUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAHHUH UX
nosoxkenuss B llepumogmyeckon cucreme XuMuyeckux dieMeHTtoB .U
MenpeneeBa u cTpoeHust aToMoB. CTpoeHHe MeTaJlIoB. MeTauueckas CBsi3b U
MeTaJJIMYecKasl  KpUCTaUIMYecKass  pemérka.  OJIEKTPOXUMHUYECKHH  psf

HaHpH)KeHI/Iﬁ MCTAJlJIOB
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3.5

3.6

3.7

4.1

®dusnueckue ¥ XUMHYECKHE CBOMCTBAa MeTauioB. OOHIME CrOCOOBI MOTYyUYEHUs
MeTtauioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyTYH, JOPATIOMAHNN, OpOH3a) M UX MPUMEHECHHE B
OBITY U IPOMBINIIICHHOCTH

[[{emounble MeTaybl: mosiokeHue B Ilepmoanueckoil cucTteMe XHMHUYECKHX
aneMeHToB J[.1I. MeHneneeBa; CTpOo€HHE MX aTOMOB; HAXOXKICHHUE B IMPUPOJE.
dusnueckre U XMMHUYECKUE CBOMCTBA (Ha mMpuMepe HaTpus U Kanwus). OKCHIBI U
TUAPOKCHUIIBI HaTpusi W Kaiaus. lIpuMeHeHue IIeNOYHBIX METaIOB U UX
COCIUHEHUN

[llenoyHo3eMeNbHBIE  METa/UIbl  MarHuii W KalbI[MA:  TOJIOKEHHUE B
[Tepuoanueckoil cucreme xumudeckux semeHToB [[.M1. MenneneeBa; ctpoeHue
HUX aTOMOB; HaxoxJeHue B mnpupone. dusznyeckne M XUMHUYECKHE CBOMCTBA
MarHus M Kaiupuus. Baxueillmive coenuHeHUs Kaiblus (OKCHUI, THUAPOKCHUI,
conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

AmoMuHui: nonoxkeHue B lleproandeckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.1. Menneneesa; cTpoeHue aroMa; HaxoxkaeHue B npupone. dusudeckue u
XUMUYECKHE CBONCTBA afOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA |
TUAPOKCH]IA ATTFOMUHUS

Kenezo: nonmoxenue B Ilepuognyeckoil cucreme XxuMudeckux 3inemeHtoB JI.M.
MeHeneeBa; CTpoeHHUE aroMa; HaxoxjaeHue B mnpupoae. Dusmyeckue u
XUMUYECKHE CBOWCTBa kene3a. Okcumapl, ruapokcuansl u conu sxeneza(ll) u
xene3a(Ill), ux cocras, CBOWCTBA U OTyUEHUE

XUMHYECKUN IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3laMyd METAJUIOB M CIUIABOB,
uX (U3NYECKUMHU CBOWCTBAMU; H3Y4YEHHE pPE3yJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXHO HCIIOIB30BAHUE BHIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOICHCTBUS
OKCHJA KalblUMd W HaTpus C BOAOM  (BO3MOXKHO  HCIIOJb30BAHME
BUJICOMATEPHUAIIOB); UCCIICIOBAHNE CBOWCTB XECTKOW BOJBI; MPOIECcCca TOPEHUS
xKenesza B KHCIopoie (BOZMOXKHO MCIOJIb30BaHNE BUICOMATEPUANIOB); TPU3HAKOB
MPOTEKAaHUs KAaYeCTBEHHBIX PEAKIM HAa WOHBI (MarHus, KajbIUs, allOMHHUS,
uHKa, xene3a(ll) u xeneza(Ill), menu(Il); HabmrOAeHNE U ONMUCaHKE TIPOIECCOB
OKpalllMBaHWs IJJAMEHW WOHAMU HATpHUs, Kaluid M Kaiblus (BO3MOXHO
UCTIONB30BAaHUE BUJEOMATEPHANIOB); HCCIEOBaHHE aM(pOTEPHBIX CBOWCTB
THAPOKCHIa ATIOMUHHS W THAPOKCHIA IMHKA; PEIICHHE SKCICPUMEHTAIBHBIX
3a/1a4 1o teme «BaxHeillre MeTalIbl U UX COEIUHEHUS

XHMHMS ¥ OKpYyXKarolas cpeaa

Hosrie MaTCepuraibl U TCXHOJIOT'UU. BemectBa u MaTCpHaJbl B MMOBCEIHEBHOM



JKU3HH 4YeJioBeKa. XUMUS U 310pOBEE. besomacHoe mcmoabp30BaHuE B€IICCTB U

XMMHUYECKHX peakiuii B ObiTy. IlepBas momomns NMpu XMMHUYECKHX OXKOTax MU

OTpaBJICHUAX

OCHOBBI PKOJIOTUYECKOW TPAMOTHOCTH. XMMUYECKOE 3arpsi3HEHHUE OKPY Karolen

cpenbl [IJIK. Pons xumMum B permeHun sKojorudeckux mnpoosnem. [IpupogHbie

4.2

UCTOYHUKU YTJIEBOJOPOIOB (yroijib, MPUPOAHBIA Ta3, HEPTh), MPOIYKTHl HX

nepepaboTKU, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

XUMHUECKUI SKCIIEPUMEHT: M3ydeHHe oOpas3loB MaTepHajoB (CTEKJIO, CIIIaBbl

43

METaJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)

INPOBEPAEMBIE HA OI'D ITIO XUMHWHU TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoro

TpeOoBaHUSA
1

1.1

1.2

1.3

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbl
OCHOBHOI0 00111er0 o0pazoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

O TII03HAaBa€MOCTH SIBJICHUH MPUPOJbI, TOHHMaHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOM HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOLIel KyJIbTYphl M MpPaKTHUYECKON
JeSATEIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOrO OOIECTBa;
MIOHMMAHHUE MECTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

O Hay4HBIX METOJax IO3HAaHHWSA, B TOM YHCJIE DKCIEPUMEHTAIbHBIX U
TEOPETUYECKMX METO/aX MCCIEAOBAHMUSA BELIECTB U  HU3YyYEHHUS
XMUMUYECKHUX PeaKLuii; yMEHHe UCII0Ib30BaTh MOJEIH [l OOBACHEHUS
CTPOEHHS aTOMOB U MOJIEKYJI

0 cdepax npodhecCHOHAIBHON J1EeATENBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHHSIX
XMMHUYECKOH HayKH, YTO IO3BOJIUT OOy4YaroLIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oymymiel mpodeccnoHanbHON NesITeTbHOCTH
U cJIeJ1aTh OCO3HAHHBINA BBIOOP XUMHUH KaK MPO(UIBHOTO MpeaMeTa Mpu
nepexo/ie Ha YPOBEHb CpPeTHEro o0Iero o0pa3oBaHus

BJ'Ia,Z[eHI/Ie CHUCTEMOM XHWMHYECKHUX 3HAHHH U YMCHHUC IIPUMCHATDH
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2.2
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3.1

CUCTEMY XMMHUYECKUX 3HAHMI, KOTOpask BKIKOYAET:

BaXKHECHUINIME XUMHYCCKUC IIOHATHS. XUMHYCCKHH JJICMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAA U
HEOJHOPOJIHAS CMECh, OTHOCUTEIIbHBIE AaTOMHAasi W MOJEKYJSpHAs
MAacCChl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb (CpPEIHss), XHUMHUYECKas
peakuus, peakluuh COCIUHEHUS, PEAKIUMU Pa3JIOKEHUS, PEaKIHU
3aMelleHus, peakiuu oOMeHa, TemioBoi 3((deKT peakuuu, 5K30- H
SHJOTEPMUYECKUE pPEaKIMU, pacTBOpP, MaccoBas JOJISI XHMHYECKOIO
3JIeMEHTa B CO€IMHEHUH, MaccoBasi JI0Jis M MPOLICHTHAsI KOHLIEHTPaIUs
BEILIECTBA B PaCTBOPE, SAPO aTOMa, JIEKTPOHHBIN CI0M aToMa, aTOMHast
opOuTans, paanmyc aroma, BaJCHTHOCTb, CTEHCHb OKHUCIICHHUS,
XUMHYECKas CBSA3b, AJIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HEMOJSIpHAs
KOBaJICHTHAs  CBfA3b, MOHHAS  CBI3b, MCTaJUIMYECKas  CB3b,
KpUCTAJUTMYECKasi peméTka (aroMHas, WOHHAs, MeTaUInYecKas,
MOJIEKYJISIpHAsI), UOH, KaTUOH, QHUOH, SJIEKTPOJMUT M HEDJICKTPOJIHUT,
ANEKTPOJUTHYECKAsT  JAUCCOLMAIINS, pEaKkIuu HWOHHOro oOMeEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu, OKHCJIUTENIb "
BOCCTAaHOBUTEJIb, OKHUCICHHME ¢  BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pPEaKIIHH,
CKOpOCTb XMUMHYECKOM peakuuu, Katanuzatop, IIJK, xoppo3us
METAaJIJI0B, CILIABEI

OCHOBOIIOJIArarolue 3aKOHbl XHMMHUHU: 3aKOH COXpPAHEHHUS MAcCChl,
nepuoauueckui 3akoH /.M. MenneneeBa, 3akOH OCTOSIHCTBA COCTaBa,
3aKOH ABOTaIpO

TEOPUH XAMUH: aTOMHO-MOJIEKYJISIpHAS Teopus, Teopus
AIEKTPOJIUTUYECKON AUCCOIUALINHI

Brnanenune ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKIIFOUAIOLLIEH:
YMEHHME MPaBUIBHO KCIOJIb30BATh U3YUYEHHBIE BEIIECTBA M MaTEpPHUAJIbI
(B TOM uHCle MHUHEpAbHbIE YAOOPEHHUs, METAUIbl M CIUJIaBBI,
MPOIYKTHl TEepepabOTKH MPHUPOIHBIX HMCTOYHUKOB YTJIEBOJAOPOJIOB
(yrns, mpupomHoro rasza, HeTu) B OBITY, CENBCKOM XO3SIICTBE, Ha
MPOU3BOICTBE M MOHUMAHWE 3HAYCHUS KUPOB, OCIIKOB, YIJICBOJIOB /IS
OpraHu3Ma 4eJOBEKa; YMEHHUE IMPOTHO3UPOBATH BIUSHUE BEILECTB U

XUMHUYCCKUX IIPOLHECCOB Ha OpraHu3M UYCJIOBEKAa W OKPYKAIOIIYIO

HPUPOJTHYIO CpeLy
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7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

YMEHHE HHTErpUpOBaTh XUMHUYECKHWE 3HAHUS CO 3HAHUSIMU JIPYTHX
y4eOHBIX IPEMETOB

HaJIMYUE OMbITa PabOTHI C Pa3IMYHBIMU UCTOYHUKAMH HHPOPMAIIH TI0
XUMUU (HaydyHas ¥ HAY4YHO-TIOMYJISIpHAs JIMTEpaTypa, CIOBapH,
CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OIEHMBAaTh HMH(DOpPMAIMIO O BEIMIECTBAX, UX
MPEeBpaALICHUSIX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCI0JIb30BaTh
e€ IS perieHus y1eOHO-TT03HABATEIbHBIX 3a/1a4

Brnagenue ocHOBaMU MOHSTUIHOTO amnmnapaTa ¥ CUMBOJIMYECKOTO Si3bIKa
XUMHH I8 COCTaBJeHHS (OPMYyJI HEOPraHWYECKHUX BEIIECTB,
YpaBHEHUN  XMMHYECKHX  pEaKIWidl;  OCHOBAMH  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBnanbHoif)

YMeHue OOBSCHATH CBS3h IOJIOKEHUs d3JeMeHTa B Ilepmommueckoii
CUCTEME C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsa  sAzpa, oOOIIee YHCIIo
AJIEKTPOHOB), pACHpElEICHUEM 3JCKTPOHOB 10 SHEPreTUYECKHM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAUS U KaJIbIIHS
IIpencraBinenue 0 NEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB XMMUYECKUX
AIIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPHUIATENbHOCTb), MPOCThIX H
CJIOKHBIX BEUIECTB OT IMOJIOKEHUs 3JeMeHTOB B Ilepmoanueckoii
cucreMe (B MaJIbIX MEPHOJIaX U TJIaBHBIX MOJATPYIIAX) M AJIEKTPOHHOTO
CTPOEHMS aTOMa

YMmenue kinaccuuuupoBaTh:

XUMUYECKUE FTEMEHTHI

HEOpraHMYecKHe BellecTBa

XUMUYECKHE PEaKLUU

YMeHne onpenensirTh:

BAJICHTHOCTh U CTENEHb OKUCJIEHUS XMMUYECKHX 3JIEMEHTOB, 3apsij
HOHA

BHUJI XUMHUYECKOW CBSI3M M THUN KPUCTAUIMYECKOW CTPYKTYphl B
COEJIMHEHUSIX

XapakTep cpebl B BOJAHBIX PAacTBOpax BEUIECTB (KHCIOT, OCHOBAHU)
OKHUCJIUTEIh U BOCCTAHOBUTEIH

YMeHne xapakTeprus3oBath (GU3HMUECKUe U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEIIECTB (KUCJIOPOJ, O030H, BOJOpoA, Trpadur, amMmas,

KpemMHu#l, a3or, ¢Qocdop, cepa, XJIOp, HATPHUHA, KaIUWA, MATHHIA,



9.2

9.3

10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

KaJIbIIMH, aJTFOMHUHHH, JKeJe30)

CJIOXHBIX BEIIECTB, B TOM YMCJIC UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOJI, OKCHIBI U TUIAPOKCUIBI MeTaIIoB [-ITA
rpynm, amomunus, Meau (II), nunka, sxeneza (II u III), oxcuasi
yriepona (I u IV), xpemuus (IV), azora u docdopa (III u V), ceprr
(IV u VI), cepnucras, cepHas, a30THcTas, a3zoTHas, QochopHas,
yToJIbHAsI, KPEMHUEBAsI KUCIIOTA U X COJIN)

MPOTHO3MPOBATh W  XapaKTepU30BaTh  CBOMCTBA  BEUIECTB B
3aBHCHUMOCTH OT HMX COCTaBa U CTPOCHHUS, NMPUMEHEHHE BEUIECTB B
3aBHCHMOCTH OT UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX
MPEBpALICHUH B pa3IMYHbIX YCIOBUSIX

YMeHue CoCTaBIsATh MOJCKYJISIPHBbIC U HOHHBIC YPABHEHUS PEaKIuil, B
TOM YHUCIIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIui

WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA H3YYCHHBIX KJIACCOB
(Tpymim) HEOPraHMYECKUX BEIIECTB

MOJITBEPKIAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU

YMeHue BIYUCIATh (IPOBOAUTE PACUETHI):

OTHOCUTENIbHYI0 MOJICKYJISIDHYIO M MOJIIPHYID MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 2JIEMEHTA B COSIUHEHUH

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEM Ta30B

M0 YpaBHEHHUSIM XHUMHUYECKUX pEaKIUd U HAXOJUTh KOJIUYECTBO
BEIIECTBA, 00bEM M MACcCy PEareHTOB WK MPOTYKTOB PEAKIIUN
Bnanenue (3HaHue OCHOB):

OCHOBHBIMHM METOJaMHU HAy4YHOTO MO3HAHHS (HAOIIOACHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE) IPU U3YUYCHUHU BEUIECTB U XUMUYECKUX
SIBIICHUH; YMEHUE CPOPMYITUPOBATH MPOOIEMY U MPEAIOKHATD MYTH €€
pelieHus

O0e3omacHOM pabOTBHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
MOCYA0U U TabopaTOpHBIM 000pyAOBaHUEM

npaBujaMu 0€30MacHOTO OOpaIeHusl ¢ BEIIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEAHEBHOW XU3HU, MPABUJIAMHU MOBEACHUS B IENAX cOepeKeHUs
3J0POBbSI W OKPY’)KAIOWIEH NPUPOJHOM Cpeabl; MOHUMAHHUE Bpena

(OHaCHOCTI/I) BO3ACHUCTBUS Ha KUBBIC OpTraHHU3MBbI OHpe,[[eJIéHHLIX
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14.1

BELIECTB, CMOCOOOB YMEHBIICHHS M MPEJOTBPAIICHUS HX BPEIHOIO
BO3JICUCTBUSA

Hanuuue mpakTHuecKuX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIHEAYIOMNX XUMUYECKUX IKCIIEPUMEHTOB:

M3y4YEeHHE U ONUcaHue PU3NYECKUX CBOMCTB BEIECTB; 03HAKOMIICHHE C
buznuecKuMu u XUMUYECKUMHU SIBJICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKU MTPOTEKAHNUS XMMHUUECKUX PeaKInii
u3yueHre crnocoOOoB pa3aeneHus cMecen

MOJTy4YeHHe KUCIOPOa M U3YUYEHHE ero CBOICTB; MOJIy4eHHE BOJOPO/Ia
Y U3yYEHHUE €T0 CBOWCTB; MOJIy4EHHE YIIIEKUCIIOTO Ia3a U U3y4EHHE €ro
CBOWCTB; MOJy4YeHUE aMMHUaKa U U3YUYECHHE €r0 CBOMCTB
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM  JOJIEH
pacTBOPEHHOTO BEIIECTBA

MIPUMEHEHUE WHJUKATOPOB (makmyca, METUJIOPAHIKa u
dbeHondTanenHa) sl ONMpEACIICHUS XapakTepa Cpelbl B PacTBOpax
KHUCJIOT U LIEJI0YEN

UCCIIEIOBAaHNE M ONHCAaHHE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYE€HUE B3aUMOJICUCTBUS KUCIIOT C METaJUIAMH,
OKCHUJIaMH  METAJJIOB,  PAacTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJIAIMM; TIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJIHOTO MeTajula JpyrMM M3  pacTBOpa  COJIH;
uccienoBanne aM(pOTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IIMHKA
pellleHre IKCIEPUMEHTANbHBIX 33/1a4 Mo TemMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUN»; «DIEKTPOIUTHUYECKAs AUCCOLUALIM;
«BaxHenmme HeMeTaulbl U UX COCOUHEHUS»; «BaxHenmme meTamibl
U UX COCTUHEHUSD)

XUMUYECKHE AKCIIEPUMEHTHI, WUTIOCTPUPYIOLIHE MpU3HAKU
MPOTEKaHUsl PEaKluii MOHHOTO OOMEHAa; KauyeCTBEHHBIE pEaKlUd Ha
MPUCYTCTBYIOIIME B BOAHBIX PAcTBOpax HOHBL: XJIOpUI-, OpOMUI-,
uoau -, cyabdar-, pocdar-, kapOOHAT-, CUITMKAT-aHUOHBI, TUIAPOKCU]I-
MOHBI, KATHOHBl aMMOHHUSI, MarHUsl, KaJbIus, aJIOMUHHMS, Kene3a (2+)
u xxenesa (3+), menu (2+), nuHKA

YMeHue:

NPEICTaBIATh pPE3yJAbTaThl dKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB M TaONHI] W BBIABIATH OSMITUPUUECKHE

3aKOHOMCPHOCTHU



yYCTaHaBJIMBAaTb CBA3U MCXKIY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKHMU

14.2 SIBJICHUSIMU U TIPOLIECCAMH, TPOUCXOIAIIMMHU B MAaKpO- U MUKPOMUDE,

OOBSCHATH IPUUYUHBI MHOTOOOpa3Hsl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEPXAHWUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JDK3AMEHE 11O XUMHUHU

Kon
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IIpoBepsieMblii 3J1eMEHT COACPKAHMS
HepBOHaanIBHLIe XUMHUYCCKUC ITOHATUA

Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMmecei

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE deMeHThl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. IIpocThie U clioKHBIE BEILIECTBA.

Xumugeckast (hopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX AIeMEHTOB. CTeneHb
OKHCIICHUS

3aKOH IIOCTOSIHCTBAa cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHOCuTENnbHAs MOJEKYJISIpHAs Macca. MaccoBas 1011 XMMUYECKOr0 3J€MEHTA B
COCTMHEHUU

KonmnyectBo BemectBa. Moisib. MomspHas macca. MonsipHblii 00bEM Ta30B.
B3anMocBs3b KOTMYECTBA, MACCHI M YUCTIA CTPYKTYPHBIX €AMHUI] BEIIECTBA
®u3nueckue W XMMHUYECKHE SIBJICHHA. XUMUYECKas peakuus U €€ IMPU3HAKU.
3aKOH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKHUE YPaBHEHUS

ITepuonnueckuii 3axkoH u [lepuoauueckas cucrema XuMHUECKUX 3yemMeHToB JI. M.
MenneneeBa. CTpoeHue aTOMOB

Ilepuonnueckuii 3akoH. Ilepuoandeckas cucteMa XuMU4Yeckux siemeHToB JI.M.
Menneneesa. [lepuoast u rpynnel. OU3ndyeckuil CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEpUOAA U IPYIIIbI AJIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX sizep. M3oronsl. ODnextponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000J04YeK aTOMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menaeneesa

3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEepUOJIOB, Kaiusl, Kajublus (paguyca aToOMOB, 3JEKTPOOTPULIATEIHLHOCTH,
METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU
C TOJIOKEHUEM 3JIeMEHTOB B [leprouyeckoit cucteme u CTpOEHUEM UX aTOMOB

CtpoeHue BelecTa
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4.5

4.6

4.7

4.8

4.9

4.10

4.11

Xumuyeckass cBsizb. KoBajneHTHas (MOJsipHAas W HENOJSIpHAasi)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XMMHUYECKUX  DJIEMEHTOB. HNonnass  cBs3b.
Meramnueckas CBA3b

Tunel KpUCTALTUYECKUX PpeETOK (aTOMHAas, WOHHAasA, MeTajuIMyeckKas),
3aBHCHMOCTh CBOWMCTB BEIECTBA OT THMA KPUCTAUIMYECKOM PEmETKH U BUIA
XUMHYECKOU CBSI3U

BaxHeiilne mnpencTtaBUTENM HEOPraHWYeCKMX BemlecTB. Hemeramisl um  ux
COCIMHEHUS. MeTallJIbl U UX COCTMHEHUS

Knaccudpukanus M HOMEHKJIATypa HEOPTaHUYECKUX COEIMHEHUIl: OKCHIOB
(coneoOpa3sytolue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HECOJIe00pa3yIoNIue;
OCHOBaHUI (mémoun u HEPaCTBOPUMBIEC OCHOBaHMS); KHCIJIOT
(xucnopoacoaepxkamme u 0eCKUCIOPOIHBIE, OTHOOCHOBHBIC 1 MHOTOOCHOBHEIE);
coJiel (CpeaHUX U KHUCIIBIX )

®du3nueckue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIIOB: BOJOPOAA,
XJIOpa, KUCIIOpOJia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

®u3znueckue M XHUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIMTHS,
HATpUs, KaJusl, MarHUS ¥ KaJIbLIMs, aTFOMUHMUS, *Keje3a. DIeKTPOXUMUUECKUH psi
HaIPSHKEHUN METaJlIoB

®dusnueckue M XMMHUYECKHE CBOWCTBA BOJIOPOJHBIX COEAMHEHUN HEMETaJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJOPOAA, AMMHAKa

Oduznyeckue W XMMHUYECKHE CBOMCTBa OKCHAOB HemerayuioB: cepol (IV, VI),
azota(Il, 1V, V), docdopa(Ill, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAIJIOB

Xumuyeckue cBoiicTBa okcuaoB: metamioB IA—IIIA rpymm, nunka, meau(Il) u
sxkenesa(ll, IIT). [Tomyuenne okCHIOB METAIIOB

XUMUYECKHE CBOMCTBA OCHOBAHWUU M aM(OTEPHBIX THIPOKCHIOB (Ha MpHUMEpe
TUAPOKCHUIOB  QIIOMUHUS, JKeje3a, [uHKa). [lomydeHwne OCHOBaHWN U
aM(pOTEepHBIX THIPOKCH]IOB

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOW, CEPOBOIOPOAHOM,
CEPHUCTOM, CepHOM, a30THOH, (ochopHOH, KpeMHHEBOH, YroibHOW. OcoOble
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpPHOM M Aa30THOW KHCIIOT.
[Tonyyenue kucnot

OO0mme XxuMHYECKUe CBOMCTBA cpeaHux coie. [lomyuenue cosneit

[Tonydyenue, coOupaHue, paclo3HaBaHUWE BOJOPOAA, KHCIOpOAa, aMMHAaKa,
YTJIEKUCIIOTO Ta3a B JA0OpaTopuu

HOHy‘{eHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIOT B MMPOMBIINIJICHHOCTH. O6I.I.[I/IC
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5.4

5.5

6.1

6.2

6.3

6.4

6.5

CrocoObl MOJyYEHHs METAJUIOB

I'eHeTnyeckas CBS3b MEXAY KjacCaMHM HEOPTraHMYECKUX COSIUHEHUN
XUMUYECKUE PeaKIuu

Knaccugukanus XUMUYECKHX PEAKIMH 10 PAa3IUYHbIM MpPU3HAKAM: [0 YHUCITY U
COCTaBy YYacTBYIOLIMX B PEAaKLIMU BEIIECTB, MO TEIUIOBOMY A3(PQeKTy, Mo
W3MEHEHUIO CTENIEHEN OKUCIIEHUSI XUMUYECKUX AIEMEHTOB

TennoBoii 3ppekT XUMUUIECKON peakinK, TEPMOXUMHYECKUE YpaBHEHUS. DK30- U
SHIOTEPMUYECKUE PEaKIMU. TepMOXUMUUECKNE YPABHEHUS
OKHCIUTETBHOBOCCTAHOBUTENIBHBIE Peakuu. OKHUCIUTEIN U BOCCTAaHOBHUTEIU.
[Ipomecchl  OKUCIEHMsI W BOCCTaHOBJCHHMS.  OJIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUU

Teopus anekTponuTUdeckoi auccounanuu. KatnoHsl, aHHOHBI. DIEKTPOIUTHI U
HERJIeKTPOauThl. CHIIbHBIE U c1a0ble 3JeKTposnThl. CTENeHb AUCCOUalU
Peakuuu moHHOro OoOMeHa. YCIIOBHSI NMPOTEKaHUS pPEaKUuil MOHHOrO oOMeHa,
IIOJIHBIE U COKPAIEHHBIC HOHHBIC YPABHEHMSI pEaKIUI

XuMHA U OKpYyXKarolas cpeaa

BemectBa m Marepuansl B IIOBCEIHEBHOM JKM3HU 4elIOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUECKUX peakiuii B 1aboparopuu u ObITy. IlepBas
MOMOIUIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX

XHMHYECKOE 3arps3HEHUE OKPY KAIOIIEH Cpelbl (KUCIOTHBIE OKIH, 3arpsi3HEHNE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamenus [IpenenbHas
nomyctumas koHueHntpauus BemiectB (ITAK). Pomp xumum B pemieHuu
HKOJIOTUYECKUX MpobneM. YcuieHue mMapHUKoBoro 3ddexra, paspylieHue
030HOBOTO CJIOSI

[Ipumenenue cepbl, a3ora, ¢gocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHUH B
ObITY, MEIWIMHE, MPOMBIIUIEHHOCTH M CeJIbCKOM Xxo3siicTBe. Ilpumenenune
METAJJIOB W CIJIaBOB (CTallb, YYTyH, MAIOPaJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coennHeHui. IIoHsTHE 0 KOpPpO3UM METalIOB, OCHOBHBIE
Croco0bl 3aLIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHUKH YIJIEBOJOPOJIOB (yroib, NPUPOAHBIA Ta3, HeQTh),
MPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILUIEHHOCTH
[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHHSX
yraepoaa (MeTaH, 3TaH, OJTWUJIEH, AaleTWIEH, STaHOJ, TJIMIEpPUH, YKCYyCHas
kucinota). IloHsATHE O OHMOJOrMYecKM BaXKHBIX BEIIECTBAX: >XUpax, OeKax,
YTJI€BO/IaX — ¥ UX POJIM B KU3HU YeJIOBEKa

Pacuérnr:



7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) JOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKUM YPaBHEHUSIM

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
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* Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO

«H3parenbcTBO «HpOCBeIJ_IeHI/Ie»
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