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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOil padodeil mporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOTo peIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpeayCMaTPUBAET PACIpPENEIEHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMUU C YUYE€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH N3yUdeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTr0 Co/IepKaHusl.

3HaHWE XHMHHM CIY)KUT OCHOBOWM [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMBIC XHMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TrI00albHBIX
npoOieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmuxcsi, HABBIKOB HMX CAaMOCTOSATEIHHOW ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJaIONTUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOyYEHHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COolCp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SBISETCS  IEJIaroru4ecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHUSL.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CopepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYECKOM IHUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHUS U BO3MOXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHH  CIOCOOCTBYET  (pOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYKaIOMUA MUPH,
«buonorus. 5—7 knaccel» U «Pu3MKa. 7 KiIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUIHUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHHU BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBUJ 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HHU.

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

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPa3HOM MAESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESATEIbHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YUYECHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBOM 1€ITEIHOCTH;

— (QopmupoBaHue y OOydyarolmUuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1€JeCO00pa3HOro TMOBEICHUS B OBITY W TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOAHOU CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(duIis W HANpaBICHHOCTU AAJIbHEUILEro
oOyJeHwus.

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



COJAEPXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrnocoObl pa3zenenus cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBast JoJIsi XUMUYECKOIO 3JIEMEHTA B
COCJIUHEHUH.

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

@u3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabOpaToOpuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bu3MYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KMCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaKIui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kee3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMS, XpoMaTorpadus, mpoBeJeHuEe OUUCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiiue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

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



MOJIYYeHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOIa.

TennoBoit 3¢(deKT XUMHUECKON peaklnd, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTr0 3(pdekTa, pazpylieHrne 030HOBOTO CIOS.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomoponma B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyuyeHus. Kucnorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI.
HaceiieHHble 1 HEHaAChIIEHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10J11 BEIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B mpupojae U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcuaoB. @Dusnmdeckue HU XUMHUYECKHE
cBOMCcTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3NYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

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

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

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOoMJieHHe ¢ oOpa3llaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcugoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAsIoOB), HAOIIOACHNE O00pa3IOB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3AMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCJIeIOBaHNE OO0pa3l0oB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3zaumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3aluM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJMU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

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

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

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckont cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. DU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckoun cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKChepumenm:

U3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiiy pa3ioKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss mMeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 KCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LMKJIA.

OO01ue ecTecCTBEeHHO--HAYyYHbIE TTOHATHS: HAy4YHBIM (akT, rurmores3a, Teopusl,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

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

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

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

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TeHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ (deKTy, 1Mo
U3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XxuMuuecko peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTEeHHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW PEaKIUU M IOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuumu. CocraBnenne YpPaBHEHUU



OKHCJIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYeCcKoil cBsizu. CteneHb auccouuanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakinn moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[oHSATHE O TMApOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMU KHUCJIOT, WIEJI0Yed H  COJEeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKAHHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBanue ocanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAaKUUN
(ropeHue, peaklMH pasyIoKEeHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mast xapakTepucTuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(UKAIIMN KUCIOPO1a
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3nyYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWcTBa (00mIMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peakinu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynpdar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAICHNUS.

OOmmast xapakrepuctuka 371eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PACIPOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxuMmudeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuak, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJlydeHue, (PU3NYecKue U XUMHUYECKUE
CBOMCcTBa (00OIIME KaKk MPEACTaBUTENs Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YecKoe 3arps3HeHNE OKPY KAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonydenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucTuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJEepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBBIE OPIraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHAOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa v €€ coiu, uX (PU3MYecKue U XMMUYECKHUe CBOMCTBA,
nosyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX poJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4elloBeKa. MarepualbHOEe €AMHCTBO OPraHWYeCKUX W
HEOPraHUYECKUX COCANHEHU.

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



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPHU-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJIOr€HOB M WX COEIMHEHH (BO3MOXXHO MCHOJIb30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oOpa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCNMHEHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TTpoliecca OOYTIuMBaHUs caxapa IMoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKHX CBOMCTB
pa30aBIIEHHOI CEepHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON peaku Ha Cyib(aT-
MOH W HAOJI0JIeHWe MpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMM a3zoTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEeHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJEeNen
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBeJCHHE KaueCTBEHHBIX peaKkiui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no teMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxenus B llepmommyeckor cucreMe XuUMUYECKUX 3yeMmeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTaioB. U3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METauiOoB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTryH, TIOPATIOMUHHM,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TPOMBIIINICHHOCTH.

[[{enounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anemeHntoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIUHEHUN.

[llenouno3eMenbHbIE METAUIBI MAarHMM W KaJbLHM: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOKJIeHHUE B Ipupoe. PU3nyecknue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUs Kaublus (OKCHUJA, TUIPOKCUI, COJIH).
XKécTtrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0)KeHHE B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHUE CBOMCTBA allOMUHHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJTIOMUHHSL.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaldblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANIBHBIX 3aJa4 1o TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

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

Xumuueckuii IKcnepumenm:

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

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXInpenIMeTHBIX CBsi3ed NMpU HM3YyYEeHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSITUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

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

®dwuszuka: Marepusi, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsj, MPOBOJIHUKH,
NOJYPOBOJHUKH, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUsS, KOCMHUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIMTATEIIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAUUN W
pacLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAayKh B KM3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAIETh TOCTOBEPHOW HHQOpMaluei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, TMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIM B IIpOLIECCE€ D3TOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJIECHWE M TMOCTYINKH CBOMX TOBapuIle C NO3UMLUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINC
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATENIbHON, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATypOil, MOOCTYHNHBIMU TEXHHUYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0 U TO3HAHMIO, JI0O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICEHHOCTH M YPOBHSA OOy4YeHUsS B
JIaIbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJIO/IEHUsS TIpaBWU  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
duznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJI OE30MACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4aeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

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



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUA

ba3oBble J10rnyeckue aeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTepHbIC
NPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS Il OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHUE PacCyXkIeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECINIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTa), XHUMHUueckas ¢opMmyna U YypaBHEHHUE
XUMHUYECKON peakiuu — Mpy PEIICHUH Y4eOHO-IT03HABATENbHbBIX 3371a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYUHS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
MIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

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

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIApHAsg JIUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3alpOChl MPU MOHMCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOPMAUN U
WLTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIEI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaIOLIEH NpPUPOIHON
Cpenpbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

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

YMEHUSI  TPEICTaBIsATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOpPJIUHAILUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOUW PaOOTHI U JPYTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIH JAESTeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BhIOMpaTh Hanbosee 3p(HEeKTUBHbBIE CIOCOObI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
UCIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yNbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUU 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, IJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCuPuKanus peakiuii: peaxiuu
COCAMHEHHUSI, PEaKUUMU PA3JIOKEHUs, pEaKUUHd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0BOM 3pdeKT peakuuu,
SIPO aToMa, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOUTab, PaJaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH 3TU MOHITUA MPHU OMMCAHUU BEIIECTB U UX IPEBPAILLICHUN;

e WCIMOJBh30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicha Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHWYECKUX DOJIEMEHTOB: pa3iIn4aTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux saemeHtoB . WM.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YMCIO IEKTPOHOB
U pacTpeeeHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKIasi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIL;

IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSTHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU ESITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 00OOICHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUuh, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0opaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacmo3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MMOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peaKiusi, XUMHUUYecKasl CBsA3b, TEIUIOBOM A PeKT
peakiuyu,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHME,
aIIoTpoMnus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemi€Tka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BELIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJI€HHUS (HOopMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINM;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIECHNS] XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmylaMm, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BELLECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
tabnuunyto Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas MoArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OoJblIMEe NEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tadnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJICKTPOHOB H
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COECIMHEHUN B
npeaenax MajblX IEPUOJOB U IJIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (HEKTy, M0 WU3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
pUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHUSI ~ XHUMHYECKOW  TIOCYIOM |
7a0b0paTOpHbIM  00OpYIOBAaHMEM, a TaKXKe IMpaBUja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPalUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4Y€HHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOAbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCICPUMEHT (peaabHBIA M
MBICJICHHBIN).
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Y4yeOHO-MeTOANYECKOE O0ecTIeYeHHe Kypca XuMUM
OCHOBHOM 00111€00pa30BaTEJIbHOM IIKOJIbI

YueOHO-MEeTOANYECKU KOMILIEKT JUIsl M3y4eHUs Kypca XUMUHM B 8—9 Kiaccax,
CO3/IaHHBIN aBTOPCKUM KOJUIEKTHUBOM 10oJ pykoBoacTBoM ['.E.Pya3utuc, @.

I ®enpamaH, COAEPKHUT, KpoMEe Y4YeOHBIX TOCOOWH, Yy4eOHO-METOIUYECKUE
U TUJIAaKTUYECKUE TTOCOOUSI, TETPAIU JIsl BBIMOTHEHUS JTa00PAaTOPHBIX U MPAKTHYECKUX padoT
u ap.

YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. Yueonuk (aBropsl [.E.Pym3utuc, @.I'.Oenbpaman).
2.IIporpamma Kypca Xxumuu st 8—9 KaccoB 0011e00pa3oBaTeNbHBIX YUPEKISHUH (aBTOPHI
I'.E.Pym3utuc, ®©.I'.®enpaman).
3. Xumus B TecTax, 3ajadax M ynpaxHeHusx. 8 kiacc (aBropsl [.E.Pynsurnc,
O.I'.denpaman).
4. DnexTpoHHas popma yueOHHUKA.

YMK «Xumus. 9 xkaace»
1. Xumus. 9 knace. Yueonuk (aBropsl [.E.Pym3utuc, ©.I'.®enpaman).
2. Tlporpamma kypca xumuu migs 8—9 KigaccoB o0O0Ieo0pa30BaTeIbHBIX YUPEIKICHUN
(aBTopw! [.E.Pym3utuc, ®.I".Oenpaman).
3. Xumusi B Tecrax, 3amadax © ymnpaxkHeHusx. 9 kmacc (aBropel [.E.Pym3utuc,
O.I". Denpama).
4. DnexTpoHHas ¢popma yueOHHKA.

Nudpopmanuonnbie cpeacraa

HHTepHeT-pecypchl Ha PYCCKOM sI3bIKE
1. http://www.alhimik.ru. TlpencraBnensl cienyronme pyOpHUKH: COBETHI AOUTYpPUECHTY,
YUUTENI0 XHWMUH, CHPAaBOYHHUK (O4eHb Ooinbliasg moja0opka TaOaMIl M CHPABOYHBIX
MaTepHalioB), BecEnasi XMMHs, HOBOCTH, OJIMMIIHMAIbI, KyHCTKaMepa (MHOTO HMHTEPECHBIX
UCTOPUYECKHUX CBEICHUI).
2. http://www.hij.ru. XypHan «XuMus U XKU3HBHIOHITHO W 3aHMUMATEIHHO PaCcCKa3bIBaeT
000 BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U MHUPE, B KOTOPOM MBI KUBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHBIN XypHan «XUMUKA U XUMHSD», B
KOTOPOM IPEJICTaBICHBl ONBITHI M0 XUMHUHM U 3aHUMAaTeNbHas WHpOpMalLKs, O3BOJISIONIIE
yBJI€Yb YUEHUKOB SKCIIEPUMEHTAILHON YaCThIO MPEeIMETA.
4. http://c-books.narod.ru. BceBozmoskHas muTepaTypa Mo XUMHUU.
5. http://www.prosv.ru/. [TocoOus st yganiuxcs, B TOM YHCJIC IS TOATOTOBKH K HTOTOBOM
arrectauun (OI'D m EI'D), merogmueckue mocoOHst Uil yduTesed, HaydyHO-IOMyJspHas
TUTEepaTypa Mo XUMHUH.
6. http://1september.ru/. XypHan mnpeaHasHadeH HE TONBKO I yuumrteneil. B HEM
NPEJCTAaBICHO OOJBIIOE KOJMUYECTBO pabOT YUYEHHMKOB, B TOM YHCIE HCCIEI0BATEIHCKOTO
Xapakrepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoIbHBIN TTOPTAI CO
CCBUIKaMHU Ha 00pa30BaTeNbHBIC CATHI 10 XUMHH.
8. www.periodictable.ru. COOpHHK cTaTel 0 XUMHUYECKHUX JJIEMEHTaX, WIIIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.




O0beKThI y4eOHBIX IKCKYPCHI
1.My3eu: MuHEpaJIoOrH4ecKue, KpaeBeIuecKre, Xy105KeCTBEHHbIE, [[0TMTeXHUUEeCKUA.
2.JIaGoparopuu: yueOHBIX 3aBEJCHUHN, arpOXUMIIA00PaTOPHH, SKOJIOTUUECKHE,
CaHUTAPHO-3MUIEMHOJIOTHUECKHE.
3. Anrteku.
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