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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YY4ETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro npeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T NPENCTABICHUE O IENAX, OOIIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTEIBHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIMYECTBEHHBIE U
KaueCTBECHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHMUU C YU4E€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYaloluXcs, OMNpeAeNseT BO3MOXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUS XUMUW Ha YPOBHE IeJIeH U3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4e0HOTr0 Co/IepKaHusl.

3HaHWE XHMHH CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPYEMBbIC XWMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPruM M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O IMYTAX PEHIeHUs TrI00aibHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM ¥ KOJIOTUUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

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

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HaBBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIHCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yJarOIIHUXCS.

JlaHHbIe HampaBjieHUsT B OOyYEHHWU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COoJCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIA  SIBISETCS  IEIaroru4ecku
allalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTIECIbHBIX 3HAYUMBIX TMOHSTHN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 13JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATENBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKOM IUCCOIMAIlMMA BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPyroMy, BBIONHSS (GYHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONICH HAYyYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydyeHWe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUHA MUPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B



OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHHU BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YeOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM NpaBHJI O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
[IOBCEIHEBHOM JKH3HH.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHME WHTEIUIEKTyaJIbHO PpPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIIMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE MJIs
Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysSd 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHMH, OPUMEHATh UX IPU PEUIEHUMH MpoOJieM B IOBCEJIHEBHOM JKU3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroluxcss TI'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUU Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON CpEIbl;

— pa3BUTHE MOTUBALlUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduiisi U HAIpPaBIEHHOCTH AATbHEHIIIETO
oOyJeHwus.

OOwmiee uuciIO YacoB, OTBEAEHHBIX Ui HU3YYEHHUS XHMHM Ha YPOBHE
OCHOBHOTO 00111ero oOpazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYyabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTOnax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CrniocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

@u3nuecKnue U XMMHUYECKUE ABJICHUS. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUS, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM O0O0PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYeCKuX CBOWCTB O0pa3lOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJIECHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kee3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3/esieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTUILIISALUS, XpoMaTorpadus, mpoBeeHue OUUCTKU MTOBAPEHHOU
coiud, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IIapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3ia€eMEHT U mpocToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYEcCKHe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CrmocoObI



MOJIYYCHUST KHUCIIopoJa B JjabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(}eKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHne NpUpOIHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcuaoB. @Dusumdeckne HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctu meramwnoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkinatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUMN.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
npeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpasllaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMoaencTBue Bojoposa ¢ okcugoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAECOMATEpUAIOB), HAOIIOACHNE O00pa3lOB BEIIECTB
KOJIMYECTBOM |1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



WCCJICIOBaHNE OO0pa3l0OB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOIIOICHNE U3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOTO METAJIa JPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [lonsTue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepronnueckoit cucrembl xumuueckux anneMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. Du3znyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH WM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [[. M. MeHneneeB — y4€HbIM U
IPpaKIAHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiy pa3oKeHUsl, COSTUHEHU).

Mescnpeomemnmnbnie ceasu



Peanu3zanuss mMeXnpeaMETHBIX CBSI3€M MpU HU3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBa, a3, GU3UYECKUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblUMs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHUYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIIoBOMY 3¢ (dEeKTy, 1Mo
W3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPaTHMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XuMuueckol peakiuu. [loHsTne 00 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peaknusiX. [IoHsITHE 0 TOMOTEHHBIX M TeTEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTue 0 xumMmuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOW PpPEaKIUU M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKuum. Cocrasienne YpPaBHEHUU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro ooMeHa. Y ciaoBUs NPOTEKaHUSI peakluii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[oHSATHE O TMApOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPHAIOB), IPOBEJCHHE  OMbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHnue ocanaka, BbIJCICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAaxO0>JICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHnoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelbl COeNWHEHUSMU Cepbl (KUCIOTHBIC MOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHNUS.

OO1mast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxumMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3NYecKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U chenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCcKoe 3arps3HeHNE OKPYKAOIIECH CPElbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBbHBIX yI00pEHUIA.

OOmast xapakTepucthka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PaCOpOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdext. YronbHas kuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poiid B KM3HM 4elloBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCANHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepualbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HMCHOJIb30BAHUE BUAECOMATEPUATIOB),
O3HaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  cepbl U €€  COCIMHEHMSIMH  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIUMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIC€HHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakui Ha Cyib(aT-
MOH M HaOJIOJIeHWe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoMcTBamMM a3oTa, (ochopa M uX coeAMHEHUH (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEeHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MEMIBIO
(BO3MOHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MoJEeNen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKUCIIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUS, O3HAKOMIJICHHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSI.

MeTaJiibl 4 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommueckor cucreMe XuMUYECKUX 3iemMeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYEeCKas:  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psia
HaIpspKeHUH MeTauioB. OU3nyeckre U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKcuabl u



TUIPOKCUABI HATpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[llenouno3eMenbHbIE METAUIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinive coeluHEHUS Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHI: TI0JI0)KeHHE B [leproanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nuecKue u
XUMHUYECKHE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHS.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE pPE3yJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJIEOMATEPHATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEpUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus Beulects, aanee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mesicnpeomemmnuie ceasu



Peanuzamust MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KiacCUPUKANKSA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOJIHUKH,
MOJIYTPOBOJTHUKH, ~ TUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHbIE MOPOJBI,
MI0JIC3HBIE UCKOIIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOM JEATENBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMM, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OpPUEHTAaUUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU HAay4YHOMY HAcCJeIHI0, TOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAayKh B KH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQOpMaluei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpamxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHONM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAaxX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, IO3HABATENbHBIX 3a7a4, BBIMIOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE€ OTOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHWE M MOCTYIKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaAOJI0JAaEMbIX NPOLIECCOB U SIBJICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOil, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JI0O03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMO0Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHUs B
JIaIbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTA COOJIO/IEHNUsST TIpaBW  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTUSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTHU 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYeCcKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOJCHUS
IpaBuJ OE30MACHOTO MOBEIEHUS TpU padoTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAKOIIMNX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO00ATbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIIEeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC YUeOHbBIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUA

ba3oBble J10rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PacCyX IeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTAa), XUMHUuecKas ¢opMmyna M YypaBHEHHUE
XUMHUYECKON peakuu — MNPy PEHICHUH Y4eOHO-IT03HABATENbHbBIX 331a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE ONbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbI U 3alPOCHl NPU TOUCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHA,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHGOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YMEHUE UCIOJb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENLCKONU JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpenbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUA:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJie nauasora W (WiIM) OUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYJIUPOBaTb CBOM  MPEHAJIOKEHUS
OTHOCUTEJILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIE  pPE3yJabTaThl  IO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MPEe3eHTAIUI0
pe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCJEIOBAaTENbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpAUHAIUSA
COBMECTHBIX JCHCTBHH, OINpeAeNeHUEe KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENsATh LEIN JACSTeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN €U, yMEHHE
WCITIOJIB30BATh U aHAM3UPOBATH KOHTEKCTHI, IPEIaraeMbIC B YCIIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO
COJCp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOM o0nacTu  «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K konIy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COEIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKasi PEakius, KiIacCu(puKanus peakiuii: peaxiuu
COCAMHEHHUS], pEaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0BOM 3pdeKT peakiuu,
SIPO aToma, JJICKTPOHHBIA CIIOM aroMa, aToMHas OpOUTalb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mponeHTHAsE KOHLIEHTpAIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TNOHATHA U
MIPUMEHATH 3T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX IPEBPAILLICHUN;

e WCIOJBH30BAaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINI;

e ONpENeNsATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKOM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuonnyueckoi
CHCTEMBl XHMHUYECKHMX DOJIEMEHTOB: pa3iInyaTh TMOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osnemeHtoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/ipa, 00IIee YMCIIO IEKTPOHOB
U pacTpeeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBRA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEILIECTB, MO TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [pEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIHHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUh, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM 000pY/IOBaHUEM, a TakXKe TMpaBHiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB MICIIOYEH U KUCIIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKius, XuMUUYecKasl CBsA3b, TEIUIOBOM A PeKT
peakiuyd,  MOJib, MOJISPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCICHHME M  BOCCTAHOBJICHHE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeTbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJI€HUS (HOpMys
BEILIECTB M YPABHEHUI XMMHYECKUX PEAKIIUM;

ONPENEIISATh BAJICHTHOCTD U CTEIIEHb OKUCIECHUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BELLECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCHhIBAaTh W XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMe MNEPUOAbl, COOTHOCUTH
0003HAaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
JJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COECIMHEHUN B
npeaenax MajblX IEPUOIOB U TIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy YYAcCTBYIOIIMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, IOATBEPXKAAas ONMCAaHUE
IpUMEpPaMH MOJIEKYJISIDPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMAIMUA  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUs PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYI0O MOJIEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAaHMUSI ~ XHUMHYECKOW  TIOCYIOM |
7a00paTOpHbIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBWia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPalUd MBICTUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTECTBEHHO-HAyYHbIE METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001I€er0 00pa30BaHUs

1

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

1.1

pPacKpbIBaTh CMBICIT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJHAs), BaJICHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIICCTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHWHU, MOJISIPHBIA O0BEM, XMMHUECKas pPEaKIus,
KIaCCU(UKALUS  PEaAKIMi:  peaklud  COCAUHCHHS,  PCAKIUU
pa3NOKEHUs, PpEeaKIMHd 3aMEUICHHs, pEakiuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeIuIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IIPUMCHSATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJIEHUS (HOopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

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

ABoranpo

1.5

OIpCaciIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaccu(UIUpPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY 3D PeKTy)

1.7

BBIUMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl

BC€IICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIE METOMbl IMO3HAHUS — HAOIIOICHUE,
U3MEpeHue,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealbHblii U

MBICJICHHBIN )

ITo Teme: «Baxnelmme npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBIC]I OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY Kiaccy

coeTMHEeHMH 1o popmyiam

23

KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh  (OMUCHIBATH) OOIMME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAA OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKIUil

2.5

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

MPEBpaICHUH B Pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XHUMHUYECKOM TMOCyIOoH |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIHUSMHU IO BBINOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYyYEHUIO M COOMpaHUIO
ra3zo00pa3HbIX BeMIECTB (BOJAOpOAa M KHUCIOPOJa), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHOM MAacCOBOM [JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE FKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOPOB (JIAKMYC, (eHOIPTATICHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuonmueckuit 3axkon u Ilepuoguyeckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CTtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCaknuuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHNYCCKHUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOH aroMma, aToOMHas OpOWTalb, paadyC arToMma,

XUMHYCCKaA CBA3b, MOJIKIpHAd W HCMOJIKIpPHAA KOBAJICHTHAA CBA3b,




3JICKTPOOTPHUIIATEILHOCTh, HMOHHAS CBSI3b, HOH, KAaTHOH, aHMWOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJICMCHTHI

33

OIKCBHIBATh M XapaKTepHu3oBaTh TabiuuHyio ¢opmy Ilepuonnueckoit
CHCTEMbl XMMHYECKHX 3JEMEHTOB: pa3linyaTh MOHATHS «TJIaBHAsS
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 3aBUCUMOCTHU 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 W 3apsj sapa, OOIIee YHUCIO

3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)

3.6

OIpECacIIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIPECNATh BUJ XHUMHUYECKOH CBsI3W (KOBaJICHTHass W HOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSTHIA: PacTBOD,
AJNIEKTPOJMTHI, HEIICKTPOIHTHI, SJICKTPOIUTHYECKAST JIUCCOLUAIIHS,
peakiuuu MOHHOTO OOMEHa, KaTalMu3aTop, XMMHUYECKOe DPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIC peaxium, OKUCIIUTEb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIINS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIN4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHYECKON peaKkiuu

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTAaBJISITb YPAaBHCHUA 3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanum KHCIIOT,
mIejouYe W CoJied, TOJHBIE W COKpalIEHHBIE YpaBHEHUS PEAKIMM

WOHHOI0 00OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peakiuu

IIo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamwisl U UX

COCAUHECHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CIICM(PUICCKUEC XUMHUECKIE
CBOMCTBA MNPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAsA OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHYECKHUX peaKui

2.2

COCTAaBJIAATb YPAaBHCHUS peaKHHﬁ, MNOATBCPIKAAOIMIUX CYHICCTBOBAHNC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX
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ClIeZIOBaTh MpaBHUJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH |
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAaKXKE IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOTYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOIUTH pEaKIMM, MOATBEPKIAIONIMNEe KadyeCTBEHHBIH COCTaB
pa3MYHBIX BENIECTB: PACHO3HABaTh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuoaupa, kapObonar, ¢Qocdar, cwimkar, cynbdar,
THPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI H3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BELIECCTB

ITo Teme: «XuMmus U OKpy>Karolas cpeaa»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIIECTBA, KOPPO3Usd METAJIIIOB

3.2

IMPUMCHATH OCHOBHEBIC OIICpanuu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHCHHE, OOOOIIEHUE, CHUCTEeMaTH3allUIo,
BBIABIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — I HBYqGHHH
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTICPUMEHT (PEaTbHBIM U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKa. XUMHSI B CUCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

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

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aeMeHTOB. [IpocThie U COKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA

B COCIUHCHUUN

1.5

KonunuectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsI3p KOIMUECTBa,
Macchl M 4YMCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKUE SIBICHUSA. XUMHUYECKas PEAKUHS U €€ NPU3HAKHU.
3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccudukarus

XUMHUYECKHUX PEAKIHNH (COeTUHEHUS, Pa3lIOKEHUs, 3aMEIICHUs, 00MEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMHU
pabotel B Jjaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYe€HHE U OINUCaHUE (PUINIECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTAaBICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MPOKAJIMBAaHHE METHOM  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOHW) SBJICHUN, HAOJIIOJCHHE W OIHMCaHUC
NPU3HAKOB MPOTEKAHHWS XHUMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM

conu meau(1l), m3yuenue crnocoOoB pazmeneHus: cMeceil (C mOMOIIbI0 MarHUTa,




bunsTpOBaHUE, BBIMTAPHUBAHKE, MUCTHUIUIAIMS, Xpomarorpadus), MpoBeacHUE
OYNCTKHU HOBapeHHOﬁ coJu, HaGHIO,Z[eHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITA, WLUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEI HEOPraHUYECKUX BELIECTB

2.1

Bo3agyx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ayneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucimopoaa. CrocoOsI
MOJyYCHUsI KHUCIIOpOJa B JIADOPAaTOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoze. O30H — ammoTponHast MOAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3P PeKT XUMUIECKOHN peakiiui, TEePMOXUMUYECKHE YPaBHEHHUSI, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIMBO: yronb U MeTaH. 3arpsi3HEHUE BO30yXa,

yCcUJIeHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO €05
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Bomopon — aneMeHT m mpoctoe BemiecTBo. HaxolkiaeHwe Boaopoaa B MPUPOJIE,
du3nuecKkne W XWUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYCHHUS.

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

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
HacmmeHHHe U HCHACBIIICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi 10as BelecTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KHU3HU 4desoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEHHWE MPUPOMHBIX BoJA. OXpaHa H OYHCTKA

MIPUPOAHBIX BOJL

2.6

Knaccudpukanuss nHeopranmueckux coeauHenmit. Oxcuasl. Knaccuduxamms
OKCHJIOB:  coJieoOpa3yromie (OCHOBHBIE, KHCIOTHBIE, aMdoTepHbie) U
HeconeoOpazyromue. Homenknarypa okcumoB. Du3nueckue U XUMHUYECKHE

CBOMCTBA OKCHAOB. [loiryueHne okcuoB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHHME: MENOYM HW  HEPACTBOPUMBIC
ocHoBaHus. Homenkiiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Pan axkxtuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®@usznueckne M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'ereTmueckas CBA3b MEXKIY Ki1aCcCaMU HEOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KAadyeCTBEHHOE OIpPENENIEHHE  COAECPIKaHMS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclo3HaBaHHE U M3YUYCHUE
CBOMCTB KHCIOpOJa, HAOMIOEHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3liaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJy4YeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (TOpPEHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHNE BUICOMATEPHATIOB),
HaOmrofieHne OoO0pa3lloB BEIIECTB KOJUYECTBOM 1 MOJb, MCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWCTBHE BOJbI C MeTalJIaMd (HAaTPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCJIOT U IIEeJNOYed ¢ TMOMOIIBI0 HHAWKATOPOB, HCCIENOBaHHE OO0Opas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOACHUWE HM3MEHEHUS
OKpacKM HHJHMKAaTOpPOB B pPAacTBOpax KHCIOT M IIEJIOYeH, H3ydeHUe
B3aumoeiictBust okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJIJIaMH, PEaKIMil HEUTpaIu3aliK, TOJTy4YEeHHEe HEPACTBOPHUMBIX OCHOBaHUU,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
JKCHEPUMEHTAIBHBIX 337a4 M0 TeMme «BakHellne Kiiacchl HEOPTaHMYECKUX

COEIUHEHUIT»

[Iepronnueckuii 3akoH U [lepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIILHBIC PCAKIINN

3.1

[lepBble MOMBITKH KJIACCHU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICJIIOYHO3CMCIBHBIC MCTAaAJJIbI,
raJoreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdoTepHBIC

OKCHUABI U TUAPOKCHUIBI

3.2

IIepnoanueckuit 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux dneMmeHtoB .M. Menneneesa.
Ilepuoapr u rpynmbl. PU3NYECKUH CMBICT MOPSAKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aTOMHBIX sanep. M3oronsl. Dnekrponsl. CTpoeHUe

OJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

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

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paauyca aToMOB XHMHMUYECKHUX DIIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO TPYIIaM M IEPUOJAM.
3nauenue [lepumonuyeckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpakJ1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHas (MOJisipHAsT M HEMOJISIpHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJICHMS B BocCTaHOBJIEHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVWMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHUCIOT H
niesouel, MpoBEACHUE OMbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakLiUu Pa3JIoKEeHHs], COETUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemectBo 1 xummndeckas peakuus. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XuMu4eckux 3mnemeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KM, KaJdblUHUS U UX
COCAMHEHHN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX AaTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHMUYECKON CBA3U. THUNBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU
U BHUJA XUMUYeCKO# cBszu. Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MeXAyHapoaHas U TpUBHAJIbHAsA). XHUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K  pa3jIMYHbIM  KJjlaccaM HEOpPraHMYECKUX  COEIMHEHUH,

IFCHECTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOUIMX B PEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo

N3MEHCHHIO CTEICHEH OKMCICHUS XHUMHYCSCKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




0 y4YacTHI0 KaTaju3aropa). OK30- W  OSHIOTEPMUYECKHE pPEeaKIuH,

TepMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUU

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pEAaKIMHW U TOJOXKEHHE

XUMHYCCKOT'O paBHOBECU A

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHU
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIM C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OallaHca

1.6

Teopus 3JIEKTPOAUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHn3M AUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumudeckoi cBsa3u. Ctenenb quccouuanuu. CUIBHBIE U ClIa0ble SJEKTPOIUTHL.
Peakiun nonHoro obmeHa. YCIIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJEM B CBETE€ TPEACTABICHUN 00 DSIEKTPOIUTHYCCKON

nucconuanuu. KauectBeHHbIE peakliui Ha HOHBL. [loHsiTHE O TUIpONN3e comeit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPHUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLIMAIMU  KUCJIOT, IIeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peakiuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCTUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeranne 1 ux COCAUHCHUA

2.1

OOmiast  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHsI AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCTHIX
BELIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMeEpe XJIOpa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, Iierao4aMu). XJIOPOBOAOPOL.

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




XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M 4YesloBeKa. BaxkHeiiine XJIOpUAbI U UX

HaxO0JIEHUE B MIPUPO/JIE

2.2

OOmrast xapakTepuctuka 31eMeHTOB VIA-rpymmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u Gu3nuecKue cBOCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE cBoicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIOTHBIX OKcuAOB. CepHasi KUCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCKHue
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4YeHHsl CepHOU
kucnotThl. Ilpumenenne. Conu cepHOWM KHUCIIOTHI, KaUECTBEHHAs pPEaKIUs Ha
cynbdar-uon. Haxoxxaenue cepsl U €€ COCIUHEHHW B MPHUPOAC. XUMHUYECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBpaIICHUS
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OO6mrast xapakTepuUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIIEHHS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3MvecKrue U XUMHYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUax,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MoJydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (QU3NYECKUEe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIydeHHE,
du3MYecKe W XUMHUYECKHE CBOWMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KHCIOT U crnenududeckue). Vcnonp30BaHWe HUTPATOB M COJNCH aMMOHHS B
KaueCcTBe MHHEPAJIbHBIX yA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKaIOIIeH
CpCAbl COCAUHCHUAMU a30Ta (KI/ICJIOTHI:IG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukanuu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue wu
XMMUYECKHE CBOWCTBa, moiydeHue. Vcmoibp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEepoJ, aUIOTPOIIHbIE
Moau(UKaIMKM, paclpocTpaHeHHEe B NpUpojle, (U3MUecKrue U XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozge. OKCHIBI yrieposa,
uX (QU3NYECKHMe M XUMHYECKHE CBOMCTBA, /IEHCTBHE Ha JKUBBIE OPTraHU3MBI,

MOJIYYCHHUC U ITPUMCHCHMUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumoresa rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucCiIoTa W €€ COmu, UX (U3MYECKHEe U XUMHUUYECKUE
CBOWCTBa, TOJY4YeHHUE W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHaT-
nonsl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SI1CTBE

2.6

[TepBoHavasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, JTHJICH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHstue o Ouomoruyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W HUX POIU B KHU3HU
yernoBeka. MarepuaibHOEe E€IUHCTBO OPraHUYECKMX M HEOPraHWYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoelMHEHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuae kpemaus(IV) u kpemaneBoii kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, MMPOMBIIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTECPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobiembl Oe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHU3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3ydeHHE 0Opa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; IIPOBEICHHE KAaYECTBEHHBIX pPEaKLMi Ha XJIOpUA-
MOHbl M HaOJIIOJCHME IPU3HAKOB HUX MPOTEKaHMs; OIBITHI, OTpa)Karollue
¢usnyeckre 1 XMMUYECKHE CBOWCTBA raJIOTeHOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE IIpolecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHON KHCIOTHI, MPOBEACHHE
KayeCTBEHHONW peakuuu Ha Cynb(ar-MoH M HaOIIOJCHHWE Ipu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMH a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX yIOOpEeHUH; oIydeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMHAaKa; IPOBEJCHUE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPHANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azcopOLMU pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, pacllO3HABaHWE M HM3Y4YCHHUE CBOWCTB
YIJIGKKCIIOrO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peEakiMii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAIIBHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannsl 1 uX COCOAUMHECHUA

3.1

OO01as XxapaKTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHuss B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB JI.H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHre MeTallioB. Merannuyeckasi CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsH>KEHUHA METaJJIOB
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dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG (0] KOppO3I/II/I METAJJIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPAUTIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M IPOMBIIIIICHHOCTH
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[Ilenounble MeTaJIBl: MOJNOXKEHHE B llepronnyeckol cuCTEME XWMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXKJIECHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M MX

COETUHEHUN
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Illenoyno3emMenbpHble  METaIbl MarHuii W KaJdblUi: TOJIOKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWEe B mnpupoje. Ou3Myeckue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxuHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCHII,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUS

3.5

AmoMuHMI: TIoNoXkeHue B llepuomnueckol cucTeMe XHMHYECKHX SJIEMEHTOB
J.11. MenneneeBa; cTpoeHue aroma; HaxoxkiacHue B mnpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoauyeckoit cucreme xumuueckux snemerton /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHHE B mpuponae. Duznyeckue u
XUMHUYECKUE CBOMCTBa kene3a. Okcunabl, THApOKcUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOCTBA U TTOJTYYCHHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMu METaJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBAMH; H3Y4YE€HHE DPE3YyJIbTaTOB KOPPO3MU METAIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTeH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUAOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaueCTBEHHBIX pEaKUWil Ha MOHBI
(MarHusi, Kanblwsi, amroMuHus, nuHka, xene3a(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IeHNEe U OMMCAaHUE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJNB30BaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS M THUIPOKCHIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a]a4 10 TeMe «BaxHelme MeTamibl 1

UX COCAUHCHUA»

XUMUA U OKpYXKarolias cpea

4.1

HoBbie maTepuanbsl u TexHojoruu. BemiecTtBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/10pOBbe. be3omnacHoe HUcroab30BaHUe BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomip NMpu XUMHYECKHUX OXKOTaxX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxkatomei cpeasl [1/IK. Poias xumun B penieHun SKOJIOTHYECKUX TTPOOIIEM.
[TpupoaHble HCTOYHHMKH YIIIEBOAOPOAOB (Yroib, MPHUPOIHBIA ra3, He(dTh),

MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBILIIEHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHbIE MaTEPUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

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

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHSX COBPEMEHHOro OOIIEeCTBa;

IOHUMAaHHUEC MECTa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHOIN AeATENTFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccunoHaIbHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHMH KaK MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHD CPEAHETO 001Iero oopa3oBaHus

BianeHne cucreMol XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKHUC IIOHATHS: XHMHYCCKHUH DJEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIspHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAdA Macca, MOJ'DIpHBII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHCHUS, PEAKIMH PAa3NIOKEHHS, PEaKIuu
3aMeIIeHUs, peakIMi OOMEHa, TEIUIOBOM 3(PQEeKT peakiuu, dK30- H
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAcCOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHGKTpOHHBIﬁ clioM aToMa, arTOMHas




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIECHU,
XUMUYECKasl CBA3b, IEKTPOOTPULATEILHOCTD, MIOJIIPHAs U HEMOJIAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METAUIM4ECKas  CBA3b,
KpUCTalLIM4YecKass peleéTka (aTOMHas, MOHHAs, MeTaJuIM4yecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJMTUYECKAsT ~ JUCCOLMALNS, PEAKUUd HMOHHOTO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMMble U HEOOpaTUMblE PpeakIvH,
CKOpOCTb XMMMUECKOW peakiuu, karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIIME 3aKOHBl XMMHMH: 3aKOH COXPAaHECHMsI MAaccChl,
nepuonuueckuil 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

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

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIFOUYAOIIEH:

3.1

yYMEHHE TIPaBHJIBLHO HCIOIb30BAaTh N3yUCHHBIE BEIIECTBA U MATEPHAIIBI
(B TOM wuymucie MHHEpalbHBIE YIOOpEHUs, METaUlbl M CIUIABBHI,
HPOIYKTHl TEepepabOTKH MPUPOTHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yrns, mpupoAHoro rasa, HeTH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
IPOU3BOJCTBE M TOHMMAaHWE 3HAYECHUS XXKUPOB, OCIKOB, YIICBOAOB
JUIS OpraHKW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX IPOLECCOB HAa OPraHM3M YEJOBEKa U OKPYXKAIOIIYIO

HIPUPOJHYIO CPELY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHbIMH MCTOYHUKAMH WMH(OpMaLUU
no XUMHM (Hay4dHas W Hay4yHO-TIOMYJSpHas JHUTEparypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBAaTh WH(OpPMAIUIO O BEIIECTBAX, HX
NpEBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH U yMEHHUE

HCIIOJb30BaTh €€ IJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnmnapara M CHMBOJHUYCECKOTO

S3bIKa XMMHHU JJISI COCTaBICHHS (POpPMYNT HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue 0OBSCHATH CBsI3b IMOJOXKEHHs dJieMeHTa B [lepuonnyeckoid

CUCTEME C YHUCIIOBBIMH XapaKTCPUCTUKaAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsii sapa, oOIee YHcio
3JICKTPOHOB), pacHpeneIeHueM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIbIIHS
IIpencraBinenue O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJlyCc aToMa, 3JEKTPOOTPHUIIATEIBLHOCTH),

6 OPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JIIEMEHTOB B
[lepmonmnueckoir cucreme (B MajblXx TEpPHOJAX ©  TJIABHBIX
MOJTPYIIAax) U 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMenue kinaccupumupoBarth:

7.1 XHUMHYECKHUE DIIEMCHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETICHb OKHCIICHUSI XUMHUYECKHUX DSJIEMEHTOB, 3apsl

’ HOHA

92 BUJ XMUMHYECKOHW CBS3M W THUIN KPUCTAIMYECKOW CTPYKTYPHI B

' COCAUHCHHIX

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

8.4 OKHCIIUTEIb 1 BOCCTAHOBUTECID

9 YMeHue xapakTepu3oBarh (pU3NUEeCKHe U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,

9.1 KpeMHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUH,
KaJIBIIMH, aJTIOMHHUH, JKeJ1e30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOA, OKCHIBI M THUIPOKCHUIBI

97 metaisioB [-IIA rpynm, amromunus, menu (II), uunka, xeneza (II u

' I1I), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a30oTHCTas, a30THas,
dbocdopHas, yroapHas, KpeMHHEBasK KUCIIOTa M UX COJIH)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb  CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa UM CTPOCHHUA, IMPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MPEBpaIeHHUI B Pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHUS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii H'OoHHOTro 0OMeHa
10.2 OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XHUMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHue BRIYUCIATH (TPOBOIUTH PACUEThI):
111 OTHOCUTEIIGHYI0 MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro  TMo3HaHus  (HabmioneHue,
11 U3MEpPEHHE, SKCIEPUMEHT, MOJICIUPOBAHKE) MPU U3YUEHUU BEILECTB U
' XUMHUYECKHX SIBICHUH; yMeHue chopMmynupoBaTh MpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHOi pabOThl C XHMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIabOpaTOPHBIM 000PYI0BAHHEM
paBHJiaMu O€30MaCHOTO OOPAIEHHS C BEIIeCTBAMU, UCTIOIb3YEMbIMU
B MIOBCEHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIETSAX COepEKEHUS
123 3I0POBbSl U OKpPYXKArolled NPUPOJHOW Cpelbl; NMOHMMaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHBBIC OPTAaHH3MBI OMNPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEIOTBPALLEHUS HUX BPEAHOTO
BO3JECHCTBUSA
3 Hanuuue mpakTHueCKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YYCHHE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSAMHU, OIIBITHI,




WUTIOCTPUPYIOIIHE MPU3HAKH MMPOTEKAHUS XUMHUYECKUX PEaKIIUii

13.2

U3ydeHHe CrIoco0O0B pa3AeieHHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IMOJIy4eHHE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

U3YYEHHUE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOW JOJIeH

pacTBOPEHHOTO BEIIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (;1akmyca, METHIIOpaHKa 51
dbenondTanenHa) I ONpENETICHUST XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeI0oYei

13.6

UCCIEIOBaHHE U ONKMCAaHME CBOICTB HEOPraHMYECKHX BEILECTB
pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHSI KUCIOT C METAJUIAMH,
OKCHJAaMH  METaJUIOB,  PAacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4YCHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrUM W3  pacTBOpa  COJH;
UCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne IKCIePUMEHTAIBHBIX 3a/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEeKTPOTUTHYECKAS
IHUccolmanusy; «BakHeHWInne HeEMETaAUIBI M HUX COCAUHEHUS»;

«Baxxueime MeTajlIbl X COSIUHEHUS

13.8

XUMHUYECKUE OKCIIEPUMEHTEI, AJUTIOCTPUPYIOLIHE IPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUu Ha
NPUCYTCTBYIOLME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHuvs, KaJdblOUWs, aJIIOMUHUA,

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

14.1

NpPEICTaBIATh PE3yAbTaThl JKCIEpHUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, TpaUKOB M TAOMUI W BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY pealibHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOLIECCAMHU, MPOUCXOASIIMMU B MaKPO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 3JIeMEHT COepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI © MOJICKYIJIBI. Xumudeckrue deMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTHe n CJIOXKHBIC BECIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIIICCTB. OTHOocuTeNnbHAsA aTOMHas Macca.
OtHocHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas g0 XMMHYECKOTO 3JIEMEHTa

B COCIUHCHNUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas Macca. ModisapHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIMHUIL BCIICCTBA

1.6

Du3nyeckue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NMPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeEMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMU4YecKux 3neMeHToB J[. M.
Menneneesa. Ilepuoasl u rpynnsl. QU3NYECKUl CMBICH MTOPSAKOBOTO HOMEpA,

HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XHWMHYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX
NEpPUOAOB, Kailus, Kajablus (paguyca aTOMOB, JJIEKTPOOTPHULATEIBHOCTH,
METAJIMYECKMX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUM C TIIOJOKEHUEM 73ieMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHast (TOJIApHAsT ©  HEMOJISIPHAsi)  CBSI3b.
ONEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelme npeAcTaBUTENM HEOPraHMYECKUX BemlecTB. Hemeramnsl U ux

COCOAMHCHUS. Mertanisl U uX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHCHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) "
HecoJeo0pa3yInre; OCHOBaHUN (HIENOYM W HEpPacTBOPHUMBIE OCHOBAHUS);
KUCTIOT  (KUCIIOpOACOAepXk aliue ¢ OecKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX )

4.2

dusznyeckue W XHMMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

®dusznveckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kajaus, MarHusl U KaJbIUsl, aJIOMHHUS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HaIIPSIKEHUN METaJlIOB

44

Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUNM HEMETAILIOB:

XJIOPOBOAOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusndeckue ¥ XMUMHYECKUE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xeneza(ll, IT). [Tonyyenne okcu0B METAILIIOB

4.7

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

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OOme XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yrombHO. Ocobbie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIOT.

[Tonyuyenue kucior

4.9

OO6ue xuMHUYeckre cBoicTBa cpeHux coiel. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/I€, pacno3HaBaHuC BOOOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuun

4.11

[Tomyyenue amMMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mIme

CHOCOOBI OTYyYSHHUS METAJUIOB




4.12

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

XUMHUYECKUE Peakiuu

5.1

Knaccudukanus XuMHUECKUX peakluid MO pa3iNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAaKIMHU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHUECKOW peaklnK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHUE peakMyi. TepMOXUMUYECKUE YPABHEHUS
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OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKknuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pcakuuu
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Teopust IEKTPONUTHYECKON AUcconani. KaTnoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIeKTPONIUThL. CUITbHBIC U clTa0ble dNeKTPOIUThL. CTeneHb AUCCOIHAIIN

5.5

Peakuuun moHHOro oOMeHa. YCIIOBHSI NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUS U OKpYKaronias cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BAaHUE BEUIECTB M XUMHUECKMX peakuuid B JabopaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMPHU XUMHYCCKUX OXKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKpYXKaroIed cpenbl  (KHUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras 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 COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. [IpumMeneHue
METAJUIOB M CIUIaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UM METaJlIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (Yyroib, NPUPOAHBIA ra3, HE)Th),

MIPOJIYKTHI MX IepepaboTku (O€H3HH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIE TMOHATHS 00 OPraHWYECKMX BEIIECTBAX KAaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE 0 OMOJOTMYECKH BaKHBIX BEILECTBAX: KUPAX, OCTKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XMMAYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€¢ U3gaHue, nepepadoTaHHOe
["a6puensu O.C., Octpoymos U.I'., Cnaakos C.A. AkunoHepHOE 00IIECTBO
«M3narensctBO «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOEe
[Mabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIIECTBO

«M3parensctBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'MC "Mosd mkona"






