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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
oOy4eHus], BOCIHUTAHMUS W Pa3BUTHA, OOYYAOMIMXCA CPEACTBAMH 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 YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TmpenctaBieHUd 00 DICKTPOIUTHYCCKOM HUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydyeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYyKaIOMUid MUDPH,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KiIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYMHBIX O0O0OOIIEHU 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:

— (GOopMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecreueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
ObITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o0Omeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KaIoIIeT0 MHpa, WUCIOJB3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XKHU3HU H
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y OOydyarolmUXcs T'YMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eIeco00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON CpEIbl;

— pa3BUTHE MOTUBALUUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MUIIS M HAIpPaBIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXXAHME OBYUEHUA

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 KOHACHCAIUs 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
[Ieprnonnueckoit cucrembl xumuueckux annemMeHToB [[. . 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
XUMHUYecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U C1A0bIE 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 MPUMEHEHUS MNPEAMETHBIX 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 CMBICJI OCHOBHBIX XMMHYECKUX ITOHATHH: 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 COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIIEHBb
OKHUCJICHUS, XMMHYECKasi PEakius, KiIacCu(PuKaius peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, pEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOM 3deKT peakiuu,
SIPO aToma, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOUTab, PaJANYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBS3b, HOH, KATUOH, aHWOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpoueHTHasE KOHLIEHTpAIKsi) B PacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHU U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX PEBPALLICHUN;

e HICTIONB30BATh XUMUYECKYI0 CHMBOJIMKY JJISI COCTABJICHHS (DOPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHWS  DJIEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBs3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpeiBaTh cMbIcH Ilepuogumueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONMCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢opmy Ilepuoanyeckoi
CACTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpblE€ MMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux saementoB . H.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS ATOMOB



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

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D (PeKTy);

e XapaKTEePU30BaTh (OMUCHIBATH) OOIMHME XWMHYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [pEBpalIeHUl B
Pa3TUYHBIX YCIOBUSAX;

e BBIUYMCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIlleCTBA B pacTBOpPE, NPOBOAUTH pPacd€Thbl IO
YpaBHEHUIO XUMUYECKON PEaAKITNN;

e PUMEHSITH OCHOBHBIE OTEPAIMHA MBICIUTEIBHON JEATEILHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTeMAaTH3allui0, KiIacCU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CJICJIOBATh MPAaBHJIaM IMOJIb30BAHUS XMMHUYECKOUW MOCYI0M U TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM OOpalleHusi C BEIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH T[I0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX
BEIlleCTB (BOJIOPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPENECIEHHON MAaCCOBOW JI0JIEW PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJIUTHh XUMUYECKHUE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
HIeJIouei M KHUCIOT ¢ MOMOIIBI0 MHIUKATOPOB (JlakMyc, (heHondraneun,
METHJIOPaHX U APYTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUN: XUMHYECKUU
DJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTWOH, aHWOH, TNPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHUS, XUMUYECKasl PeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 PexT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE 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;

e WUIKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX TMOHSITHA U
MPUMEHSTh 3TU NOHATHS MPU ONMCAHUY BEILIECTB U UX MPEBPALICHU;

e ICTIOJIB30BATh XMMUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPABHCHUU XUMUYECKUX PEAKIUN;

e ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUYECKHX JJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1o (opmyliaMm, BUJ XUMHUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BELLECTBA;

epackpbiBaTh cMbIch [lepuommueckoro 3axkona J[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUCBhIBaTh W XapaKTEPU30BATh
Tabnuunyo (opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpymnma (A-rpynma)y U «moOodyHas
noarpynna (b-rpynna)», manbie ¥ OoJblIMe MNEPUOAbl, COOTHOCUTH
0003HaU€HUS, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COECIMHEHUU B
npeaenax MajblX NEPUOIOB U IIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

e KJIacCU(ULIMPOBATh XHMMHUYECKUE 3JIEMEHThI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy YYAcTBYIOIIMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 W3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEUU(DUUECKUE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas OIMCAaHUE
pUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOLIHUX
XUMHYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS JIEKTPOJIUTHUECKON JUCCOLUUALINY KUCIIOT, IIEJI0YEn
U COJICH, MOJIHBIE U COKpAUIEHHbIE YPAaBHEHHS peakluii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMM, TMOATBEPKIAONINX CYIICCTBOBAHUE TE€HETUYECKOU
CBSI3U MEXKIY BEIECTBAMH PA3IMYHBIX KJIACCOB;

e DPaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanmaHca STUX Peakiuii;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMEHTa 1o (opmyse COeTuHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE, MPOBOAWTH pacd€Thl TIO
YpaBHEHUIO XUMUYECKON PEaKINN;

e COONTIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCY/I0ON M JTaOOpaTOPHBIM
o0opymoBaHHEM, a Takke TMpaBwia oOOpamieHuss C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH 110 BBIIIOJHEHHIO Jab0paTOPHBIX
XUMUYECKAX ONBITOB TIO TIOJYYCHHI0 W COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a);

e MPOBOJINTH PEAKIINHU, TMOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOpPUA-, OPOMHI-, HOAMI-,
kapOoHat-, (docdar-, cunmkar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

e IPUMEHSITH OCHOBHBIC OTIEPAIlMU MBICTUTEILHON NEATEeIHbHOCTH — aHAIHN3 |
CHUHTE3, CpaBHEHHE, O0O0O00IIeHHWEe, CHCTEMAaTH3allll0,  BBISBICHHE
PUYUHHO-CJIEICTBEHHBIX CBSA3€M — JUII WU3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAyYHbIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).
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