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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil padodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro peIMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTEIbHOE pEeAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXCs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHUs XUMUW Ha YPOBHE IIeJIeH N3ydeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUSI.

3HaHUE XHMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GOopMUPYEMBIC XHMHEHW NPEICTABICHUS O B3aWMMOIIPEBPAIICHUSX
PHEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs TiI00aIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTALHBIX 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, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHHWU XUMHHU OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEJaroru4ecku
alaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XMMUU Ha OMpPEACTIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYMMBIX TMOHSTHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MIOHATHUM O XUMHUYECKOM 13JIEMEHTE U BEILIECTBE M CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATENBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYESCKOM IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIOCOOCTBYET  (pOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOIO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUSA B Hayke. M3ydueHWe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKPYKAIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 Kjaccey.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAyYHbIM METOJAM T[O3HAHMS MpPU H3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-NO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIbHOCTH, OCBOCHUM NpaBWJI O€30IaCHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKH3HH.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMUPOBAHHE WHTEIUIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0y4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU H3YUYECHUU
XUMHH, TPUMEHITh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y OOydyarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIeco00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEN NPUPOJHON Cpeibl;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MUIS M HAIPABIEHHOCTU AAJIBHEHIIETO
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 HEJIEIIO).



COILEPKXAHUE OBYYEHUA
8 KVIACC

IMepBoHavaJbHbIE XUMHYECKHE TOHATHS

[Mpenmer xumun. Posib XMMUU B KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemiectBa. Du3KMyecKHe CBOWMCTBAa BEIIECTB. ATpPEraTHOC COCTOSHHE
BeniectB. [loHsATHE O METOJax MO3HAHUS B XUMHH. YMCThIC BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMeCei.

ATOMBI W MOJIEKYJIBI. XHWMHUYECKUE 3JIeMEHTbl. CHMBOJBI XUMHUYCCKUX
351eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHUE.

Xumuueckass ¢Gopmyrna. BaJleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCUTENbHass aTOMHas —Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAst Macca. MaccoBast JIOJIT XMMHYECKOTO AJIEMEHTa B
COCIMHEHUH.

KosmyectBo BemecTBa. Mosb. MossipHas macca. B3anMOoCBsI3b KOJIMYECTBa,
MacChl M 4YHUCJIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacuyérel mo ¢opmysam
XUMHYECKHX COCTUHCHUM.

dusnveckre U XUMHUYSCKUE SBICHHUS. XUMUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKHX PEaKIuil (COSTMHEHNUS, Pa3I0OKCHHUs, 3aMeICHUs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBujaMu padOTHl B JTA0OpaTOpPUH U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nUeckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUU, MPOKAIUBAHUE
MEHOW MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCJIOTON) SIBICHUM, HAOIIOICHUE U
OMKMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkeie3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB PA3JENCHHS CMECEH: C MOMOIIBbI0 MarHuTa, (GUIHTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTorpadus, mpoBeeHue OUUCTKU MTOBAPEHHOU
coyid, HaOJIOJlEHWEe U  ONHCAHME  pPe3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).



Bakueime npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT U MpPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoicTBa (peakiuu ropeHus). Oxcupapl. [lpumenenune kucinopoga. CrocoObl
MOJIy4eHHUs] Kuciopoja B JjabopaTopuu W mpomblluieHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPO/a.

TennoBoit 3¢(}eKT XUMHUECKON peaklinud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTrO 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bomopon — nsnemeHT M mpocTtoe BemiecTBo. Haxoknenwe Boaoponaa B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noaydeHus. Kucnorsr u cosu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceiieHnbsle 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTh BELIECTB B BOJE.
MaccoBas 10J11 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOIBI B IPUPOLE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanusa neopranundeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenknatypa oxcuaoB. @Du3MdeckMe HU XUMHYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue U XUMHUUYECKHUE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

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

['eHeTHUeCcKas CBSA3b MEKY KJIACCAMU HEOPraHUYECKUX COCIMHEHHUM.

Xumuyeckuii IKCnepumenm:

KaueCTBEHHOE OMNPECIICHUE COJIEPKAHUS KUCIOPOJa B BO3/IyX€E, MOTyUYCHUE,
coObupanue, pacmo3HaBaHWE U W3YYEHHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
InpeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpasllaMM OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojioposa ¢ okcuaoM meau (II)



(BO3MOKHO HCIOJIb30BaHUE BHAEOMATEPHUANIOB), HAOIIOAeHIE 00pa3l0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEJOBAHUE OCOOEHHOCTEH pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCIMOJIb30BAaHHE BHJICOMATEPHUAIIOB),
UCCJIEIOBaHNE O0pa3lOB HEOPTraHWYECKWX BEIMIECTB PAa3JIMYHBIX KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT M IIEIOYCH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KHCJIOT C MeETajulaMHy, pPEeakUWil HEUTpalM3aluM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PAacTBOpa COJM, PELICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxHeillne Kiacchl HEOPraHUYECKHUX
COEIUHEHUI.

HHepuoauueckuii 3akoH U Ilepuoanyeckass cucreMa XUMHYECKUX
3jeMeHTOB /I. . MenaesieeBa. CTpoeHne aToM0B. XUMHUYECKAsl CBSA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

[lepBrle mOMBITKH KiaccU(UKAMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O©
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METALIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U.  MengeneeBa. KopoTkonepuonHas ¢ JJIuHHONEpUOAHAs  (HOPMBI
[Tepuognueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynmbl. Ou3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEpPUOAA U
TPYIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPyNIaM U EPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB U Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IrpakKIaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (HoJisipHass M HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31€MEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Iponiecchbl OKUCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.



Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJAPOKCUJA ILIMHKA C pacTBOpaMu KHUCIOT W WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui
(ropeHue, peakiiy pa3ioKeHHsl, COSTUHEHU).

Mescnpeomemmubnie ceasu

Peanuzanus MexXnpeaMeTHbIX CBA3€H NpU U3YYEeHUM XUMUU B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSTUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO--HAYyYHbIE TIOHSTHS: HAy4HbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHaiMu3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HaAOIIOACHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIb, SBJICHHE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOTBI, PAJANOAKTUBHOCTh, MOJIEKYJa, YJIEKTPUUECKHUA 3apsj, BEIIeCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUUUHBI, €IHHUIIHI
U3MEpPEeHHUsl, KOCMOC, TUTaHEThl, 3BE3/1b1, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE UCKOIMTAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaaus, Kalblusi U UX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOM CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHBIM KJlacCaM HEOPraHU4YECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HEOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3 (deKTy, Mo
W3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTUMOCTH, TIO



YYaCTHIO KaTalau3aropa). IK30- U IHAOTEPMUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YPaBHEHMUSL.

[TonsiTue o ckopoctu xumudeckoil peakuuu. [lonsTue 00 0OpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. I[IoHATHE O rOMOreHHBIX M IeTepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. MDakTopHI,
BIVAIOIIME HA CKOPOCTb XMMHYECKOW PEAKUMH M IOJIOKEHHUE XHWMHYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTENBHO-BOCCTAHOBUTEIIBHON  pEaKLUu. CocraBnenue  ypaBHEHUH
OKHUCJIUTENIBHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HCIOJIB30BAaHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KatnoHnbl, aHMOHBI. MeXaHW3M IUCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJIAMHU
xuMHuueckoi cBsizu. CreneHs aucconanny. CUIbHBIE U CIIa0bIe IIEKTPOJIUTHIL.

Peakinu nonHoro ooMeHa. Y ciaoBUs IPOTEKaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMH W coJed B CBETE MPEJACTaBICHUNA 00 AIEKTPOIUTHUYECKON
nucconuanuu. KagectBenHble peakiuu Ha HOHBL. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumeHnm:

03HAKOMJICHHE C MOJIETISIMA KPUCTAJUTMUECKUX PEMIETOK HEeOPTaHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (TpaduTa W ammasa), CIOKHBIX BEIIECTB
(x7opuma HaTpus), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiuu
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJeH
(BO3MOXXHO  WCTOJL30BAHWE BUIEO MATEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKaHWS  peakudid HMOHHOTO  OOMEHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIITUX ~ TPUMEPHl  OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX  PEaKInn
(ropeHre, peakiuy pas3JIoKEHHUs, COCTMHEHNS), PACTO3HABAHNE HEOPTaHWYECKHUX
BCIIECTB C TIOMOINBI0O KAYeCTBEHHBIX PEAKIMA HAa HOHBI, PEIICHHUE
IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemera/uibl M X COeIMHEHUS
OOmast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA Ha NpUMEpe  XJopa
(B3amMoOJCICTBHE C MeETa/llaMH, HEMeTajulaMH, IIeJIoYaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHUE, MpuUMeHeHue. JleiicTBue



XJOpa M XJOPOBOJAOPOJA HAa OPraHu3M 4YeJoBeKa. BaxHeumume XJIOpuabl U UX
HaX0XJIECHUE B IPUPO/IE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTeleHUu okuciaeHus. CTpoeHne U (u3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPO/a U CEpbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIIOpOia
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3nyYecKue u
XUMHYECKHe cBOicTBa. OKCHIIBI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnast kucioTa, (U3HYECKHE M XUMHUYECKHE CBoiicTBa (00wIue Kak
OpEICTaBUTEN Kilacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIMH,
JeKalie B OCHOBE IMPOMBINUIEHHOTO CHOC00a MOJIY4YEHHUs] CEPHON KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEAaKLUs Ha
cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYJKAIOLIEH Cpeibl COSAMHEHUSAMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €TI0 MPEA0TBPAILEHNUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
duznyeckue U XxuMmudeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
(uznyecKknue U XMMHUYECKHE CBOMCTBA, IIOJMyyeHUe U npuMeHenne. Conu aMMOHus,
uX pU3NYEeCKUe U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MojyuyeHue, (PU3nueckue M XUMHUYECKHE
CBOHMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHeE).
Wcnonp30BaHue HUTPATOB M COJEM aMMOHHS B KAauyeCcTBE MHHEPaAIbHBIX
yoOpeHuii. XuMU4€eCKOe 3arpsi3HEHUE OKPYXKarole cpepl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuBbl U BonoémoB). docdop,
aiotrponueie Moaupukamuu ¢Gocdopa, (u3HUECKUe U XUMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAJIBHBIX y100pEHUII.

OOmast xapakTepuctika 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakKTEepHbIE  CTENEHH  OKHUCJIECHUA.  YTIJIEpPOJ,  aIOTPOMHbIE
Moau(uUKalKK, paclpoCTpaHeHHE B NpUpOJe, (PUINYECKHE U XUMHUYECKHE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢uznyeckue W XUMHYECKHE CBOMCTBA, JAEHCTBHE Ha JKUBbIE OPIraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i006anpHOTO MOTEIUIEHHUS KIMMaTa, MMApHUKOBBIM
b dexT. YronpHas KUCIOTa U €€ COH, NX (PU3UIECKUE U XUMUYECKHUE CBOWCTBA,
nojyueHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAULMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHavYaIbHBIC TOHATHSI 00 OPTAHMYECKUX BEMIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HePTH),
NPOAYKTBl WX MepepaboTku (OEH3WH), WX POJb B OBITY U IMPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH BAXKHBIX BEIIECTBAX: KHUPax, OIKax, yriieBojgax — U UxX
poli B OJKM3HU UeEJIOBEKa. MarepualibHOE €IMHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCTMHEHUHN.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE W
npumenenne. CoenuHeHUS KpeMHUs B mpupoje. OOmme mupeactaBieHHs 00
okcuzae kpemuus (IV) u kpemHueBoit kucinote. CUIMKATBI, UX HCIOJIH30BAaHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHEWIe CTpOUTENbHBIE MaTepHaNbl: KEPAMHKA,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MIOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I[OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJCHNE KAaUeCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
WX TPOTEKAHMs, OMBIThI, OTpaKaloIIHe (PU3NUECKHME U XMMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HaKOMJICHHE ¢ oOpaslaMu XJOpUIOB (TaJOr€HHUJOB), O3HAKOMJICHHE C
oOpasuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HAOIOJCHUE Tpoliecca OOyTIuBaHUs caxapa IMoJ JeHCTBUEM
KOHILIEHTPUPOBAHHOM  CEPHOM  KUCIOTHI, H3YyYEHUE XUMHUYECKHUX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, TPOBEIEHUE KAUECTBEHHOM peakuu Ha CyibQaT-
WOH U HaONIoJeHHe MpHU3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (U3MUYECKUMU
cBoiicTBamm a3zota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEpHUAIIOB), 00pa3laMu a30THBIX M (OChHOPHBIX yAOOpEHUi, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-UOH U W3YUYCHHE NMPU3HAKOB
UX IPOTEKAaHMUsI, B3AMMOIEUCTBHE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJIECOMATEPUAJIOB), V3y4ECHUE MOJIeIen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, pPacliO3HABAaHUE M W3YUYCHHE
CBOICTB yTIJIEKUCIIOrO Ta3a, MPOBEJCHNE KaueCTBEHHBIX peakluil Ha KapOoOHAT U
CUJIMKAT-UOHbl W U3YYCHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a1a4 o TeMme «BaxkHeiive HeMeTaubl U X COSAMHEHUS.



MeTta/lsIbl M X COeUHEHUS

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxenus B llepmommyeckor cucreMe XUMHUYECKMX 3yeMeHToB [J[. U.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHue MeTauioB. MeTtainudeckas CBA3b U
METaJUIMYeCKass  KPUCTAJUIMYECKass  pemETKa.  JJIEKTPOXUMUYECKHH  pAX
HanpsDKeHUH MeTaioB. OU3NYECKUe U XUMUYECKHe CBOMCTBA MeTayioB. O61iue
crnocoObl modydeHus: MerawioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIC
CHocoObl 3alUThl UX OT Koppo3uu. CrmaBel (CTalb, YYTyH, IIOPATIOMHUHMM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IleouHble METAJUIBL: MOJOXKEHUE B lleproandyeckoi cucteMe XMMHUYECKHX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOKCTBA (Ha mpuMepe Hatpus U Kanus). OKcuabl u
TMAPOKCUIBl HaTpuss W Kamusa. lIpumMeHeHue IIeoYHBIX METAIOB M HX
COECIMHEHUMN.

[IlenoyHO3eMeNnbHBIE METAJUIBI MarHMM M KaJbLMU: IIOJIOKEHHE B
[lepnonuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXxOXJeHue B npupoze. Grusndyeckue 1 XUMUYECKUE CBOMCTBAa MarHus
U KanbluMs. BaHeilmmue coenuHeHUs KanblUMs (OKCUA, THUIPOKCHI, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTPAaHEHUS.

AmoMuHMIL: TIoJI0KeHUE B [lepruonyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoXKIeHHE B npupone. Pusndeckue u
XMMHUYECKHE CBOMCTBA aatOMUHUA. AMQPOTEpHBIE CBOICTBA OKCUIA U TMAPOKCUIA
QIIFOMUHUS.

Kenezo: nonoxxenne B llepuoanyeckoi cucreMe XUMUYECKUAX 2JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroMa, HaxXOXIAeHHE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, TuaApoKkcuabl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumeHnm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMH, M3Y4YCHHE PE3yJbTaTOB KOPPO3WH  METALIOB  (BO3MOXKHO
UCIIONIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIA
Kaubl[Usl W HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHAIIOB),
UCCJIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, MpOIlEcCca TOPEHHS Kee3a B KHCIOPOJe
(BO3MOXHO  HCIIOJIB30BAaHME  BHUACOMATEPUAJTIOB), TMPU3HAKOB  IMPOTCKAHUS
KauyeCTBEHHBIX PEAKIIMi Ha MOHBI: MarHWs, KaJbIUs, allOMUHUS, IIMHKA, JKele3a
(IT) u xxeneza (I11), meau (I1), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IUTAMEHH HWOHAMH HATpHsl, Kalusg W KajbIus (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS



W TUAPOKCH A IUMHKA, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxneiinue
MCTAJIJIIbI 1 UX COCAUHCHU).

XuMHA 4 OKPYKAKIIas cpeaa
BemectBa m Marepuanbl B NMOBCEJHEBHOW KM3HU YeEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonis mpu
XAMHUYECKUX 05KOTaX U OTPABJICHUSIX.
XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpanus BeuecTs, aanee — [1/IK). Ponb xuMuu B pemieHun 3KoJI0ruuecKux
npoOJieM.

Xumuyeckuii IKCnepumenm:
n3yueHue oOpasIioB MaTepualioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUHU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJeNb, SBJICHHE, MMAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIa, DJICKTPUUYCCKUN 3apsia, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, UIAHETHI, 3BE3/161, COMHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI00pEeHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN EATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, NPUHATBIMUA B
oOmiecTBe mMpaBUjIaMHM M HOPMamMH TOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUSA U COIIUATM3AIUN O0YyHarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIMXCA
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX ILIEHHOCTHBIX OpHUEHTAlMil H
pacIIMpeHne ONbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAayKHu B JKHU3HU
COBPEMEHHOT0 OOIIecCTBa, CIOCOOHOCTH BJIaleTh TOCTOBEPHOW HMHQOpMAIHE O
NEPENOBBIX JTOCTHXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNIEOBAaTENbCKOM, TBOPUECKOM UM JAPYruX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOWM JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIpolLlecCe€ OTOM y4uyeOHOW [eATEeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEICHHME M IIOCTYIIKM CBOMX TOBApHUIIEHM C MO3ULNHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 O3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLINE
OCHOBY JJI TIOHUMaHUsSI CYIIHOCTA HAy4YHOM KapTUHBI MHpa, MpPeJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SIX YEJIIOBEKA C
IIPUPOIHOW CPEOH, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMbIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIECCOB W SIBICHHM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKHUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JI0O03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, TMPOEKTHOM W  HUCCIEI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHA OOy4YEHUS B
JIaTbHEHIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUIA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHUsS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHun ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
VHIMBUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ O€30MACHOTO MOBEICHUS TpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOJIHON CPENOU, JIs ITOBBIIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJ00AJTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC TS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHBIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha



OCHOBE 3HAaHUU U3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU
HAYy4YHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE yueOHbIE AeicTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKATHUBHbIC, PETYISTUBHBIE), KOTOpbIe OOECmeurnBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue JeicTBus:

YMEHUSI MCHOJB30BaTh NPUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHI (BBIIENSATh UX XapaKTepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOJIb30BATh
MOHSTUS JJI1 OOBSICHEHUS OTJCNbHBIX ()aKTOB U SIBJICHUI, BRIOUPATh OCHOBAHUS U
KpUTEpUU sl KJIacCU(UKALMKA XUMUYECKUX BEUIECTB U XMMHUYECKUX PEaKIIH,
yCTaHaBJIMBATh MPUYUHHO-CIICJACTBEHHbIE CBA3UM MEXIY OOBEKTaMH H3YyYEHUS,
CTPOUTD JIOTHUECKHUE PACCYXKICHUSI (MHIYKTUBHbBIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JieaTh BBIBOJIbI M 3aKIIFOUEHHS;

YMEHUE MPUMEHATh B IIPOLIECCE ITO3HAHUS TMOHATUS (MPEOMETHBIE U
METaIpPEAMETHBIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUU,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XUMHUuYecKas ¢opMmyna W YypaBHEHHUE
XUMHYECKON PEaKIK — MPU PeIIeHrnH y4yeOHO-T03HABaTEeNbHbIX 33/a4, C y4ETOM
TUX MOJEJBHBIX NPEICTABICHUN BBISBISATH U XAPAKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKILIU,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLIECCAX U SIBICHUSIX.

ba3oBble ucciaenoBaTe1bCKUe NeMCTBUA:

YMEHUE HCIOIb30BATh MOCTABICHHBIE BOIPOCHl B KAu€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS TUIOTE3bI IO
MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPraHU3AMU U IPOBEACHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIbI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(OPMAILINIO
Pa3IMYHBIX BUJIOB U (DOPM MPENICTABICHHUS, MTOJIYYaeMYyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYyJIApHAsg JUTeparypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIHio;



YMEHUE TPUMEHATHh Pa3IUYHbIE METOJbI W 3alpPOCHl TPHU MOUCKE W OTOOpE
uH(OpPMAIUU U COOTBETCTBYIONIWX JAHHBIX, HEOOXOJUMBIX JJIS BBITIOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJbTYpOW aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NpPUPOIHON
Cpenbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie nauasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPEICTaBIsATh  TOJYYCHHBIC  pPE3yJbTaThl  IO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTAIHUI0
pe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH JAESITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJibTaTa 3asBICHHON €M, yMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeNUCcTBUM, crnenupuyYeckne s TpeAMETHOM o0nactu  «XuMHUS», BHUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHpPETALNH,
peo0pa30BaHUIO W MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xoHIy 0Oyuenus B 8 kyiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHU: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCu(puKaius peakiuii: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, pPEaKUUHd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VMOHHAs CBS3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MponeHTHAsE KOHLIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATh U XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTbh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osnemeHtoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YICIO dIEKTPOHOB
U pacTpeeeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy WM COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATHh OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU EITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl M3y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEpPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYyYEHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacmo3HaBaHHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peaKkius, XuMUUYecKasl CBA3b, TEIUIOBOM A deKT
peakiuu, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTaimM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble |



HeoOpaTHUMble DPEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKas pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKLUUH, NPENEIbHO JIO0IyCTHUMast
xoHuentpaus [1/IK Bemecrsa;

WJUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHU;
UCIOJIB30BaTh XHUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyil
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHNUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUMYHOTO COCTaBa, IIPUHAIIEKHOCTH BELIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHU 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUH, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuuynyo Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Manele u Oonbliue NEpUOJbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJICKTPOHOB H
pacmpezieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHNe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAacTBYIOLIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIECHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHs DJEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYyIIeCTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmoaTh  MpaBWia  TOJB30BAHMUS ~ XHUMHYECKOWM  TOCYIOM |
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYyYEHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapbonar-, docdar-, cwimkar-, cyibhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOPAX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPalUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAy4YHbIC METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA U
MBICJICHHBIN ).
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OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
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«3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f4



		2023-09-12T17:43:11+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №16"




