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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00Opa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YY4ETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJINBAET 00s13aTENIbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET pPACIpPENEIECHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHMUU C YUYE€TOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OINpeAeNseT BO3MOXKHOCTH MpeaMera i
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3ydeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 Co/IepKaHUsI.

3HaHUE XHMHHM CIYXXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmuxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTALHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVIs1a HA EAUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOINXCS;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAayYHBIM 3HaHHSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yJarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHHWU XUMHHU OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIM  SIBISETCS  IeJaroru4ecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIAbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k e€ m3ydeHuro. CoaepkaHUe CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIE€MEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI IO TPHUHIIUITY
MIOCJIETIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHSS (GYHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4YaeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEH HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAHUSA B Hayke. M3ydeHWe XMMHUM OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUHA MUPY,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KiIaccy.

[Ipy wu3ydyeHWH XUMHUH TPOUCXOAUT (HOpMUPOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUN — BaKHEUINUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00OOIICHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNH K HAy4YHbIM METOJAM T[O3HAHMS TMPU H3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMHUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBUJI 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBui, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATP M OLIEHWBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMUHM, MNPUMEHSITh HMX MPU pelIeHUH MNpoOJieM B MOBCEIHEBHOW KU3HU U
TPYJOBO NE€ATEIbHOCTH;

— ¢opmupoBaHHe y OOy4YalOMIMXCS TIyMaHUCTUYECKUX OTHOUICHHH,
NOHMMAaHHSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIICUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(duisi M HAIpPaBIEHHOCTHU AATbHEHIIETO
oOyJeHwus.

OO1iee YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS XUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTOgax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrnocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U C0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJsIpHas mMacca. MaccoBasi JoJisI XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Beniectsa. Moisb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUMN.

@u3nuecKue U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHMsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudpukanus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYeCKuX CBOWCTB O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIApUBaHUE, AUCTUILISALUS, XpoMaTorpadus, MpoBeeHue OUUCTKU MTOBAPEHHOU
coiid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiiue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!



MOJIYYCHHUST KHCIIOpoJa B JIA0OpaTOpUU U TMPOMBINUICHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.

TennoBoit 3¢(}eKT XUMHUECKON peakinu, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — anement M mpocrtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyuyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PACTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponb pactBOpoB B npupozae U B KU3HMU 4enoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcumoB. @Dusumdeckue HU XUMHUYECKHE
cBOMCcTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWe, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (FrOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEpUAsIOB), HAOIIOACHNE O0Opa3lOB BEIECTB
KOJMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3AMMOJCHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



WCCJIeIOBaHNE OO0pa3lloB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUUil HEUTpaJM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JPYTHMM W3 PAacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckui 3axkoH u Ilepuoauuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAcCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. Ou3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchbl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKChepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazoKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanus mMexnpeaMETHBIX CBA3EH NPU H3YYEHUHM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIESCTBO, TEIO,
00bEM, arperaTHOE COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUHUs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX AaTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEaKIIMi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3¢ (dEeKTy, Mo
U3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTHMOCTH, TIO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonarue o ckopoct xuMuuecko peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpPAaTUMBIX XUMHUYECKUX peaknusx. [[oOHSITHE 0 TOMOTE€HHBIX M TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOW pEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuuu. CocraBnenne YpaBHEHUN



OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HCHOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS! peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIe B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakii Ha HOHBL. [IoHSATHE O TMApOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMU KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEPHAIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue ocanaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COEIMHEHHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTallaMH, [Ieso4amMu). XJIO0POBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJIIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWcTBa (00mMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKinu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynbdar-uoH. HaxoxaeHue cepbl u €€ COeIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXAaloIel cpelbl COENWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPeA0TBPAICHHUS.

OOmmast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
duznyeckue u xumMudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuak, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U npuMenenne. Conu aMMOHus,
ux GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoJiydeHue, (PU3NYecCKue U XUMHUYECKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHUYeCKoe 3arps3HEHNE OKPYIKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBbHBIX yI00pEHUIA.

OOmast xapakTepucthka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJEepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACIpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha J>KUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTh),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKaxX, YriieBoJax — U UX
poiid B KM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCANHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeiilline CTpoUTeNlbHbIE MaTepUalbl: KEpPAMHKA,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpAKAMOIHE (U3NUECKHE W XHUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIMHEHH (BO3MOXXHO MCHOJIb30BAHUE BUIECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOJCHUE TIpoliecca OOyrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Yy4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIICeHHOI CEpHOI KUCIOTHI, MPOBEIECHUE KaYECTBEHHON peakui Ha Cyib(aT-
MOH M HAOJI0JIeHWe NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBamMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemEToK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEeJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxeHus B llepmommyeckor cucreMe XuUMUYECKMX 3yeMmeHToB /J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYEeCKas:  KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HaMpspKeHUH MeTauioB. U3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3MM METauiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[lenounble MeTambl: MONOXKEeHUE B [lepronnueckoil cucTeMe XMMHUUYECKUX
anemeHntoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUIBI HATpusi W Kanus. lIpuMeHeHue mEenoYHbIX METAUIOB M UX
COCJIUHEHUN.

[llenouno3eMenbHbIE METAUIBI MAarHMM W KaJbLHM: TIOJOXKEHUE B
[Tepuoanueckon cucremMe xumudeckux sneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHUE B IIpupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliuve coequHEHUS Kaiblusg (OKCHJA, THUIPOKCUI, COJH).
XKécTtrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0)KeHHE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHBbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHSL.

Keneso: nonoxenne B [lepuognyueckon cucreMe XuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJBb30BAHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kalblusid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxneliue
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMycTUMAas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIAaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXNpeAMETHBIX CBs3€M NpH M3y4YeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAyUHBIX
MOHSATUH, TaK W TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, MEPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJYPOBOJHUKU, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHON JEATENBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAaUUN W
pacLIMpPEHME OIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAay4YHOMY HAacJIeMI0, MOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAyKh B KH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HMHQOpMaluei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M JApyrux  BUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBIMIOJITHEHUHM Y4€OHBIX, TMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE€ OTOM y4yeOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJIECHWE M TMOCTYINKH CBOMX TOBapuIllel C NO3UMLUHU
HPaBCTBEHHBIX H MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, Ipe/CcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJI0JAEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKHUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0 U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa30BaHUIO, MPOEKTHOM W  HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBW O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpylia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUA 1O XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ O€30MACHOTO MOBEIECHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAKOIIMUX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, IS ITOBBIICHHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJ00AIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MUPA, U YHUBEpPCAIbHbIC yaeOHbIE eUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBble J10rnyeckue aeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KUCIOIb30BAThH
NOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTUUECKHUE PACCYXKICHUS (MHIYKTUBHbBIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECINIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBLIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTAa), XUMHUuyeckas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHbBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISBISATh M XapaKTEpHU30BaTh CYIIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEeMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaONI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JUTEeparypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



YMEHHE MPUMEHATH Pa3iInyHble METOJbI U 3allpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIIOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHIA,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAUN U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJb30BaTh W aHAJM3UPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KaIOLIEH NpUPOIHON
Cpenpbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIpPOCHI (B XoJe auamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4uu;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIE  pPe3yJbTaThl  IO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALUIO
pEe3yAbTaTOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHAILUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOUW PaOOTHI U JPYTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESTeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOObI PEIICHUs yUeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJbTaTa 3asBICHHOHN €M, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITpeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOTO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeUCcTBUM, crnenupuyYecKkne s TpeAMETHOM o0nactu  «XuMHUsS», BHUIBI
JNEATEIPHOCTH 10  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xoHIy 0Oyuenus B 8 kjiacce npeMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMUMHYECKasi PEaKius, KiIacCuPuKanus peakiuii: peaxiuu
COCAMHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, pPeaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aToma, JJIEKTPOHHBIA CIIOH aroMa, aToOMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas J0Js BELIECTBA
(MpoueHTHasE KOHLIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH ITU MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e WCIOJBH30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB RJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepmoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHy0 ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB: pa3iIn4aTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saementoB . WM.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKHUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YICIO dIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATHh OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUS] CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHbIM  000pY/IOBaHWEM, a TakXKe MpaBHiiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C ONPEAECTEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOyuenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKius, XUMHUUYecKasl CBsA3b, TEIUIOBOM A deKT
peakiuyu, MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaimM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMble PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHME,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJJIMYecKasi), KpUCTAIUIMYECKass pemérka, KOoppo3us METaloB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEaKUUH, IPENEIbHO JIO0IyCTHUMas
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHSI IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIIOJb30BaTh XMUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyl
BEILECTB U YPAaBHECHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHNSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIIEKHOCTH BEUIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHU 1Mo (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPHU30BaTh
Tabnuunyto Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas mMoArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Mansle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YEeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsia sAapa, oOOIIee YHCIO BJICKTPOHOB H
pacmpezieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIINe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBy YYAcTBYIOLIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIEHHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U CHEU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAas OMNMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHs DJEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHUS pEaKIHii, TMOATBEPKIAONINX CYyIIEeCTBOBAaHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIBHYI0O MOJIEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0o »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAaHUS ~ XHUMHYECKOW  TIOCYIOM |
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXe TMpaBUia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYyYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwimkar-, cyibhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIHNE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPAlUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€d — JJI M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHre, MOJCIUPOBAHUE, SKCICPUMEHT (peaabHBIA M
MBICJICHHBIN).
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUEC ITOHATHUA»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYCCKHX ITOHSATHH: aTOM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOJ'IGKy.HSIpHaSI Macca, KOJIHMYECTBO
BEICCTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJISI XHMHYECKOTO
DJIEMEHTA B COCIMHEHUHU, MOJISIPHBIA O0BEM, XMMHUECKas DPEaKIus,
KIaCCU(UKALUS  PEaKIHi:  peakluud  COCAUHCHHS,  PCAKIUH
pa3NoKEHUs, PpEeaKIMHd 3aMEIICHHs, pPEakIuu OoOMeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeIuIoBOH 3G (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MPOLIEHTHAsI KOHIICHTPAIUs) B pACTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUIECCTB U UX npeBpameHHﬁ

1.3

UCITIOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY JJIsl COCTaBJICHUS (HOopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MaccChbl BCIIICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpeCaciIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIacCu(UIUPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D PEKTY)

1.7

BBIUMCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JOJNI0 XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI IMO3HAHUS — HAOIIOICHHE,
U3MEpeHue,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHbIil U

MBICJICHHBIN )

ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

COeTMHEeHMH 10 popmyam

23

KJIacCCU(UIIUPOBATH HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€OIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XUMHUUYCCKUX

MPEBpAICHUI B Pa3IMYHbIX YCIOBUIX

2.6

CleoBaTh IMpaBWJIaM IIOJIb30BAaHUS XHUMHUYECKOM TMOCyIoH |
71a00paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUIHUSMHU IO BBINOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYyYEHHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEAECNEHHOM MAacCOBOW [JI0JIE  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOpPOB (JIaKMYC, (heHONIPTATCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuonuueckuit 3axkon u Ilepuomguueckas cucrema
xumudeckux snemeHtoB J[. M. MengaeneeBa. CTpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE peaknuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHYCCKHUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, pPaauyC aroma,

XUMHYCCKAd CBA3b, MNOJIKIpHAd W HCMOJIKIpPHAA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPHUIIATEILHOCTh, HWOHHAs CBSI3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC DJICMCHTHI

33

OTKCBHIBATh M XapaKTepHu3oBaTh TabimuuHyto ¢opmy Ilepuonnueckoit
CHCTEMbl XMMHYECKHX D3JIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHE) MEPUOAbI

3.4

packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBUCHUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX monoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepuognyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO

3JIEKTPOHOB U pacnpeiesieHue UX MO 3JIEKTPOHHBIM CII0SIM)

3.6

OIpeCaciIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

3.7

OTIpPECNATh BUJ XHUMHUYECKOH CBsI3W (KOBAaJICHTHass W HOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSTH: pPacTBOD,
ANEKTPOJIMTHI, HEINEKTPOIHTHI, SJICKTPOIUTHYECKAST JIUCCOLIUAIIHS,
peakiuuu WOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMbIe u HEoOpaTUMbIe peakIuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIC peaxium, OKUCJIUTEb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAas, HWOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHUYECKOU pEeaKIIUuU

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTaBJISITb YPAaBHCHUA 3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconyanum KHCIIOT,
mIejouYe M COJiel, TOJHBIE M COKpalIEHHbIE YpaBHEHHUS PEaKIM

WOHHOr0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM peakiiuu

Ilo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamisl U UX

COCAUHECHUS»

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U CIIEM(PUICCKUEC XUMHUECKIE
CBOMCTBA MNPOCTBIX U CJIOKHBIX BCHICCTB, INOATBCPIKAAsl OIHNCAHHC
npUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKu

2.2

COCTAaBJIAATh YPAaBHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TEHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX
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ClIeZIoBaTh MpaBHWJaM TIOJB30BaHUS XHMHUYECKOH TMOCYyIOH U
1a00paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OMBITOB TO TOJYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOJIUTH PEaKIMM, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BENIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuoaun,  kapbonar, ¢Qocdar, cwimkar, cynbdar,
THPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI M3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPIaHUYECKUX BELICCTB

ITo Teme: «XuMus U OKpy>Karolas cpenar»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIIECTBA, KOPPO3UAd METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpaluu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTEeMaTHU3aIHIo,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — JId HBYqGHHH
CBOWCTB BEIIECTB M XUMHYECKHX pEAKIMi, eCTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGI)GHHG, MOZ[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

IIpenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o MCTOAaX IO3HAHUA B XUMHU. YucTele B€IICCTBA U CMECCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aeMeHTOB. [IpoCThie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA

B COCIUHECHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipass Macca. B3auMocBsI3b KOJIMUECTBA,
Macchl M 4YMCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SIBICHUSA. XUMUUYECKas PEAKUHs U €€ NPU3HAKHU.
3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

XUMHUYECKHUX PEAKINI (COeTUHEHUS, Pa3NIOKEHUS, 3aMEIICHUs, 00MEHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMHU
pabotrel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3y4Ye€HHE U ONMUCaHUE (UINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMIoAcHHE (U3MIECKUX (TUTAaBICHHE BOCKA,
TasHHUE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICKCTBHUE MeJla C KHCIIOTOHW) SBJICHUN, HAOIIOJCHHE W OIMCaHUC
IPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuid (pasjioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), n3yuenue crnocoOoB pazaeneHus: cMeceit (C mMOMOIIbI0 MarHUTa,




bunsTpOBaHUE, BBIMAPWBAHHUE, TUCTHIUIAIMSA, XpomaTtorpadus), MpoOBeIEHUE
OYHNCTKU HOBapeHHOﬁ coJu, HaGHIO,Z[eHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITA, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MOJeleit

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakueiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razoB. CoctaB Bo3zmyxa. Kuciopoa — ajneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucimopoaa. CrocoOsr
MOJIYYCHUsT KHUCIIOpOJia B JIAOOPATOPUU W TMPOMBINUICHHOCTH. KpyroBopor

Kucinopoaa B npupoze. O30H — ammoTponHas MOAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3P PeKT XUMUIECKOH peakiiui, TEePMOXUMUYECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIIMBO: yronb U MeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO €05
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Bomopon — aneMeHT m mpocToe BemiecTBO. HaxolkiaeHwe BoIopoja B MPUPOJIE,
du3nueckre W XWUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.

Kuciaote! u comm
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MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 1oas BelecTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HHU 4desnoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE MPUPOMHBIX BoJA. OXpaHa HW OYHCTKA

MPUPOAHBIX BOJL

2.6

Knaccudukanus nHeopranmyeckux coenuHeHnid. Okcuabl. Kiaccuduxanms
OKCHJIOB:  coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Pu3ndeckue M XUMHUECKUE

CBOICTBA OKCHAOB. [losryueHne okcuoB

2.7

OcnoBanns. Krnaccudukanus oCHOBaHHWE: IMENOYM HW  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. @uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MEXKAY KiiacCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHYECKUN  JKCHEPUMEHT: KAayeCTBEHHOE OIpPENENIEHHE  COAECPIKaHMS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U M3YUYECHUE
CBOMCTB KHCIOpOJa, HAOMIOeHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpas3liaMu OKCHJIOB M OIMCAHWE MX CBOMCTB, IOJyYeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4YCHHE CBOMCTB BOJIOpOJa (TOpEHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHNE BUICOMATEPUATIOB),
HaOrofieHne OoO0paslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWCTBHE BOJbI C MeETalJIaMd (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IIEJNOYel C MOMOIIBI0 HHAWKATOPOB, HCCIENOBaHHE OO0pas3IoB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOACHUE W3MEHEHUS
OKpacCKM HHJHMKAaTOpPOB B pPAacTBOpax KHCIOT M IIEJIOYeH, H3ydeHUue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliu, TOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JApPYTMM M3 pacTBOopa COJIM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 MO0 TeMe «BakHelllne Kiacchl HEOPTraHMYECKUX

COEIMHEHUIT»

[Iepuonnueckuii 3akoH U llepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
I.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTETBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dieMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
TaJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdoTepHBIC

OKCHUABI U TUAPOKCHUIBI

3.2

IIepnognueckuit 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMmeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3NYECKUN CMBICT TMOPSIKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymriibl 3JICMCHTA

3.3

Crpoenne atomoB. CocraB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CTpoeHHe

OJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XMMHYECKMX DJEMCHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHUYCCKUX SBJICMCHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB MO TpyINIaM U MEepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBbI XUMHUUYECKHX
3JIEMEHTOB ISl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbli U

rpak1aHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHAsT M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJICHMS B BOcCTaHOBJIEHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMHM KHUCIOT H
niesouel, MpoBEACHUE OMBITOB, WIUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTENBHBIX peaKluil (TOpeHue, peakliuu pas3ioKeHHsl, COETUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

BemectBo n xummndeckas peakuus. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cucteMa XuMU4deckux anemeHtoB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KM, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XUMHUYECKOH CBA3U. THUMBI KpHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BHUJa XUMUYecKo# cBsizu. Kinaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BelIlecTB (MeXAyHapoaHas U TpUBHAIbHAsA). XHUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

ICHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IuyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOUIMX B pEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo

N3MCHCHHIO CTEIICHEH OKMCICHUS XHMHYCSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




M0 y4acTUIO KaTaiu3atopa). OK30- U OJHAOTEPMHUYECKHE  PEaKIIHH,

TepMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonatne 06 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOW pEAaKIMW U TOJOXKEHHE

XUMHYECKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, 3JIEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHU
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANIEKTPOHHOTO OasiaHca

1.6

Teopus 37EKTPOIUTHUECKON TUCCOLMAIUMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnonsl. MexaHn3M AUCCOLMAIIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumu4deckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJEKTPOIUTHI.
Peakiun nonHoro obmeHa. YcCIIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TIPEACTABICHUN 00 OSIEKTPOIHTHYECKOU

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsATHE O TUIpONIN3e comeit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPHUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklMd OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOIIMAIIMU  KUCJIOT, IeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPIaHUYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeranne 1 ux COCAUHCHUA

2.1

OOmiast  xapakTepucTuka rajmoreHoB. (OCOOCHHOCTH CTpPOEHHsSI AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJlaMH, Iieiao4aMu). XJIOpPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHue, NpuMeHeHue. /leiictrue




XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M ueloBeka. BakHeline XJIOpUIbl U UX

HaxO0JIEHUE B MIPUPO/JIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nueckKue cBOcTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAIMN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KuCIIOTa, pU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMHUYeCKHue
peakuuu, Jiexalue B OCHOBE MPOMBILIUIEHHOTO crnoco0a MOJy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaueCTBEHHAs pPEaKIUs Ha
cynbdar-non. Haxoxxaenue cepsl U €€ COCIMHEHHH B MPHUPOAE. XUMHUYECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTMHEHUSMHU Cepbl (KUCIOTHBIC JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIleHUS
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OO6mrast xapakTepuUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIICHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3nvecKrue U XUMHYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MojydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHasi peakiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHeE,
dbu3MYecKue W XUMHUYECKHE CBOMCTBa (0OmMe Kak MPEACTaBUTENs Kiacca
KHCIOT U crnenududeckue). Vcnonp3oBaHWe HUTPATOB M COJNCH aMMOHHS B
KaueCTBe MHHEPAIbHBIX YAOOpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKaIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXad, ITOYBBI

1 BOJOEMOB)
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®ocdop, amnorponHsie Mogudukanuu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u  dochopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, monydeHue. Vcmonbp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX yI0OpECHHI

2.5

OO6mrast xapaktepuctuka daeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTJIEepPOoN, alUIOTPOITHBIC
Moau(pUKaIKM, paclpocTpaHeHHEe B MpUpoje, (u3Mueckrue U XUMUYECKHE
coiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. OKcuabl yriepoja,
uX (QU3NYECKHMe M XUMHYECKHE CBOMCTBA, /EHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYYCHUC U IPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yraepona(IV); rumore3a T00aTbHOTO TOTEIUICHHWS] KIWMaTa;, MapHUKOBBIN
apdekr. YrompHas KucioTa W €€ COomu, uX (U3MYECKHEe U XHUMHUUYECKUE
CBOMCTBa, TOJY4YeHHE W TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHaT-
nonbl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO351CTBE

2.6

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHECHHSIX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kuciora). MIx cocraB m xumuyeckoe crtpoeHue. [loHste o Ouomoruyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W UX POJIU B KHU3HU
yejoBeka. MarepuaibHOEe E€IUHCTBO OPraHUYECKMX M HEOPraHUYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHUMHUYECKHE CBOWMCTBA, MOJIy4YCHHE U
npuMmeHeHne. CoelMHEHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuye kpemaus(IV) u kpemaneBoit kucinore. CHIMKATHI, UX UCTIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBINIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTECPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUN HKCHEPUMEHT: HM3ydeHHEe 0O0pa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCIJIOTBI; IIPOBEICHHE KAYECTBEHHBIX pPEaKLMi Ha XJIOpUA-
WOHbl M HaOJIIOJCHME IPHU3HAKOB HUX MPOTEKaHMs; OIBITHl, OTpa)KarolIue
¢u3nyeckne 1 XMMUYECKHE CBOWCTBA rajIoOTeHOB M UX COCTUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHUSIMHU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE IIpoliecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOJECHHE Ipu3HaKa e€
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BAaHHWE BHJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yHOOpEeHUH; oTyYeHe, COOMpaHne, paclio3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMHaKa; IPOBEJCHUE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI W (QocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YEeHUE, COOMpaHHe, paclio3HABaHHE M HW3yYCHHE CBOWCTB
YIJIGKUCIIOTO Ta3a; MPOBEACHHE KAYeCTBEHHBIX peakiii Ha KapOOHAT- H
CWJIMKAT-HOHBl M W3yYeHHE MPHU3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAIIBHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannsl 1 uX COCOAUMHECHUA

3.1

OO01ast XxapaKTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckord cucreMe XUMHYECKUX dieMeHToB JI.H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTallioB. Merannuyeckas CBsi3b U
METaJNIMYECKasl ~ KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsHKEHUHA METaJJIOB

3.2

dusnyeckue U XUMUYECKHE CBOMCTBA MeTauioB. O0mue crmocoObl MOIydeHUs
MCTAJIJIOB. HOHSITI/IG (6] KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY M IPOMBIIIIICHHOCTH
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[Ilenounble MeTayIbl: MOJOXKEHHE B llepronnyeckol cucTEME XWMHMYECKHX
anemeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusnueckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCUBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M UX

COETUHEHUN
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Illenoyno3emMenpHble  METaylbl MarHuii W KaJdblUi: TOJIOKEHHE B
IIepnonnueckoii cucreme XUMUYeCKuX 3j1eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHuEe B mnpupoje. Ou3nyeckue U XUMHUUYECKHE CBOMCTBA
Marausi ¥ Kanbplius. Baxueiimme coeanHEeHUs Kanblus (OKCHUI, THIPOKCHII,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHeHUS

3.5

AmoMuHMI: TIoNoXkeHUe B llepromumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIIFOMHUHUA

3.6

XKeneso: nmonoxenue B [lepuoauyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHHE B mpupone. Dusnyeckue u
XUMHUYECKHUE cBOMcCTBa kene3a. Okcunabl, THApOKcUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTYYCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMyu METAIlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHUE DPE3YyJIbTaTOB KOPPO3MU METAIJIOB




(BO3MOXHO HCITOJTh30BaHUE BUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIB30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUWil Ha MOHBI
(MarHusi, Kanblwsi, amroMuHuUs, nuHka, xkene3a(ll) u sxenmeza(Ill), memu(Il);
Ha0JII0/IeHNEe U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kamuss W Kamblus  (BO3MOXKHO — HCIOJNB30BAaHUE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS M THUIPOKCHIA
LIMHKA; PEIICHUE YKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHelme MeTamibl 1

UX COCANMHCHUA»

XUMUA U OKpYXKaroIias cpeaa

4.1

HoBbie maTepuanbsl u TexHojoruu. BemiecTBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/10pOBbe. be3omnacHoe UCroab30BaHUe BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomib NMpu XMMHYECKHUX OXKOTaX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE€  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons xumum B pereHun 3KOJIOTHIECKUX MPOOIIeM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (yroib, NPUPOIHBIA ra3, He(dTH),

MIPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHbIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOro OOIIecTBa;

IOHUMAaHHUEC MECTAa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHOI AEATENTPHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyK{, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoeit Oyayieit mpodeccuoHaIbHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHH Kak MPO(UIBHOTO IpeaMeTa

MIpH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 00IIero oopa3oBaHus

Bianenune cucreModl XMMHMYECKUX 3HAHUM W YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIHOYACT:

2.1

BaXHCHINIME XUMHUYCCKUC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHTEIIbHBIC aTOMHass M MOJICKYJIspHAs
MacCChbl, KOJIMUCCTBO BCIICCTBA, MOJIb, MOJIIpHAd Macca, MOJ'DIpHBII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHECHUS, PEAKIMH Pa3NIOKEHHS, PEaKIuu
3aMeIIeHUs, peakiMu OOMEHa, TEIUIOBOW 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE pPEaKIMH, PACTBOP, MAccoBas OIS XHUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOLICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clioM aToMa, aTOMHas




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIECHU,
XUMUYECKasl CBA3b, NIEKTPOOTPULATEILHOCTD, MIOJIIPHAs U HEMOJIAPHAs
KOBQJICHTHAs1  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass pelmeérka (aToOMHas, MOHHas, MeTauIMJyecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, QHWOH, DJIEKTPOJIUT M HEJIEKTPOJIMT,
ANIEKTPOJMTUYECKAsT ~ JUCCOLMALNs, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMMble U HEOOpaTUMbIE peaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIIE 3aKOHBl XMMHMH: 3aKOH COXPAaHECHMs MaccChl,
nepuonuueckuil 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

yYMEHHE TPaBHJILHO HCIOIb30BaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM wuymucie MHHEpalbHBIE YIOOpEHUs, METaUlbl M CIUIABBHI,
NPOIYKTHl TEepepabOTKH MPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yrns, mpupoAHoro rasa, HeTH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJACTBE M TIOHMMAaHWE 3HAYECHUS XKUPOB, OCIKOB, YIIICBOAOB
JUIS OpraHKW3Ma 4YelloBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX IPOLECCOB Ha OPTaHM3M YEJOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATD XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUx

y4eOHBIX TIPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3IMYHbIMH MCTOYHUKAMM WH(OpMaLUu
no XUMHM (Hay4dHas WM Hay4yHO-TIONYJSpHAas JHUTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILICHUBATh WH(OPMALMIO O BEIIEeCTBAX, HX
IOPEBpAllCHUSIX M IPAKTHYECKOM INPUMEHEHMH M yMEHHE

HCIIOJIb30BaTh €€ AJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHMHOTO amnmnapara M CHMBOJHUYCCKOTI'O

SA3bIKa XMMUU JJISI COCTAaBICHHUS (POPMYN HEOPraHMYECKUX BEIIECTB,




YpaBHEHHH  XUMHUYECKUX  peaKklMid; OCHOBAMHM  XHMHUYECKOM

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJOXKEHHs dJieMeHTa B [lepuonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee dHcio
9JICKTPOHOB), pacHpeneIeHUEeM OJJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIbIIHS
IIpencraBinenue O  NEpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJlyC aToMa, 3JEKTPOOTPHUIIATEIBHOCTH),

6 NPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepmonmnueckoir cucremMe (B MajblXx TNEpPHOJAX ©  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMa

7 YMenue kinaccupuImupoBarh:

7.1 XUMHYECKHUE DIIEMECHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKITHHT

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETICHb OKHCIICHHUS] XUMHUYECKHUX DSJIEMEHTOB, 3apsl

) HOHA

g2 BUJ XUMHYECKOH CBS3M W THUN KPUCTALIUYECKOH CTPYKTYPHI B

' COCAUHCHHIX

8.3 XapakTep Cpeibl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTE/Ib 1 BOCCTAHOBUTECIID

9 YMeHue xapakTepu3oBarh (HU3NUECKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHUCJIE KX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHIBI

92 metaiioB [-IIA rpynm, amtomunus, menu (II), uuuka, xeneza (II u

' I1I), okcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KHUCJIOTa U UX COJIN)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHA, IMPHUMCEHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAIeHHI B Pa3JIMYHBIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii H'OHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XHMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 NOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIMUCIATH (IPOBOJIUTH PACUEThI):
111 OTHOCUTEIIBHYI0 MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus  (HabmioneHue,
11 U3MEpPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) MPU U3YUEHUU BEILECTB U
' XUMHYECKHX SIBICHUH; yMeHue chopmynupoBaTh MnpoliemMy Hu
MPEIJIOKUTH MTYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIa0OpaTOPHBIM 000PYI0BAHHEM
paBHJiaMu O€30MaCHOTO0 OOPAIEHHS C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B IIOBCEHEBHOW KM3HU, TIPABUIIAMU MTOBEACHUS B LIETSAX COePEKCHUS
123 3I0POBbSl U OKpPYXKAalolled MNPUPOJHOW Cpelbl; NMOHMMaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHH3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEIOTBPALLEHUS HUX BPEAHOTO
BO3JECHCTBUSA
3 Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHHE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I u XHUMHUYCCKUMU SABJICHUSMHU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS XUMUYECKUX peaknuii

13.2

U3ydeHHe CrIoco00B pa3AeieHHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IOJIy4eHHE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYUYEHHE YTIEKUCIOTO raza u

U3YYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIEeH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 51
dbenondTanenHa) I ONMPENSTICHUS XapaKTepa Cpeabl B pacTBOpax

KHMCJIOT U LIeJIoYei

13.6

UCCIEIOBaHNE U OMNHMCAaHHE CBOICTB HEOPraHMYECKHX BEILECTB
pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIaMH,
OKCHJAMH  METaJUIOB,  PAacTBOPUMBIMM U HEPacTBOPHUMBIMU
OCHOBAHMSIMH, COJISIMHM; TIOJIy4YCeHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApPYyrdM U3  pacTBOpa  COJIH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEKTPOTUTHYECKAS
IHUCcolManusy; «BakHeHlmne HEMETAUIBI M HUX COCAUHEHUS»;

«Baxxuei1me MeTajIbl 1 UX COSIUHEHUS

13.8

XUMHUYECKUE SKCIIEPUMEHTHI, HJUTIOCTPUPYIOLIIE IIPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC pPEaKIu Ha
NPUCYTCTBYIOLIME B BOJHBIX PacTBOpax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHuvs, KaJdblOUWs, aJIIOMUHHA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

14.1

OpPEICTaBIATh PpEe3yAbTaThl dJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, TpaUKOB M TAOMUIl U BBIABIATH HMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY pealbHO HAOII0JaeMBbIMU XUMUIECKUMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMU B MAaKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblil 3JIeMEHT COepPsKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMecu. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudaeckue dieMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTHe n CJIOXKHBIC BECIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCIICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTeNnbHAs aTOMHas Macca.
OtHocHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas g0 XMMHYECKOTO 3JIEMEHTa

B COCAUMHCHUUN

1.5

KonmnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIMHUAIL BCIICCTBA

1.6

Du3nyecKkue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHYECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMU4Yeckux 3aeMeHToB J[. 1.
Menneneesa. Ilepuoaer u rpynmnsl. QU3NYECKHUl CMBICH MTOPSIAKOBOTO HOMEpA,

HOMEPOB MEepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueK aToMOB 1mepBbIX 20 XHWMHYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKHMX 3JIEMEHTOB NEPBBIX TPEX
NEpUOAOB, Kauus, Kaiablus (paguyca aTOMOB, JJIEKTPOOTPHULATEIBHOCTH,
METAIMYECKUX W  HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUM C TIOJOKEHUEM 73ieMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckass cBsizb. KoBanmeHTHast (TOJiApHAsT ©  HEMOJIIPHAsi)  CBSI3b.
ONEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  VoHHas  CBs3b.

Merannnueckas cBSI3b
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Tunbl KpUCTAIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelme npeAcTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnsl U ux

COCOAMHCHUS. Mertanisl 1 uX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCAMHCHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHUN (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KUCIIOpOAcOoAepk aliyue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpEeMHHS

4.3

®dusznyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIECTB-METAUIOB: JIMTHS,
HATpHsl, Kajdus, MarHusl U KaJblUs, aJIOMHHUS, jKelle3a. DICKTPOXHUMHUUSCKHUI

PAI HAIIPSKEHUN METaJlIOB

44

Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIUHEHHUNM HEMETAIUIOB:

XJIOPOBOOPOJIa, CEPOBOAOPO/IA, AMMHUAKA

4.5

dusnyeckue ¥ XMUMHYECKUE CBOMCTBAa OKCHUIIOB HeMerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(I1V). ITlonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenue okCcuI0B METAILIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUAOB  alIOMUHUS, JKeneza, UuHKa). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOIHOMN, CEPOBOJOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yrompHO. OcobObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIOT.

[Tonyuyenue kucior

4.9

OO6ume xuMuyeckre cBoicTBa cpeHux coiei. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOJOpOJ4d, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OO0mme

CHOCOOBI OJTYyYCHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MEXKAY Ki1acCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE Peakiuu

5.1

Knaccudukanusa XuMHUECKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TeroBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

TennoBoii A3 PeKT XUMHUECKOW peakInK, TEPMOXUMUUYECKHE YpaBHEHUS. JK30-

U DHAOTEPMUYECKHUE peaklMi. TepMOXUMUYECKUE YPABHEHUS
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OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCIIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu

54

Teopust NIEKTPONUTHYECKON AUcconrani. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONIUThL. CUITBbHBIC U clTa0ble 2NeKTPOIUThl. CTeneHb AUCCOIHAIIN

5.5

Peakumu moHHOro oOMeHa. YCIIOBHS NPOTEKAHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHUSI peaKLnuit

XuMUA U OKpYKaronas cpeaa

6.1

BemectBa u Martepuanbl B TMOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKUMX pEaKkUuidi B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMMPHU XUMHYCCKUX OXKOT'aX U OTPABIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbrast momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
pelIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro sddexra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIMHEHUH B
ObITY, MEAMLUHE, NPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. [IpumMeneHue
METaJUIOB M CIUIAaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UM METaJlIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC TOHATHSA 00 OPraHUYECKMX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STAaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE 0 OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YpOBEHB: YUECOHUK; S-€¢ U3AaHue, nepepadoTaHHOe
["a6puensu O.C., Octpoymos U.I'., Cnaakos C.A. AkunoHepHOE 00IIECTBO
«M3narensctBO «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; S5-€ U3MaHNe, TepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3parenscTBO «IIpocBenieHne»
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