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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHWIl K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTEeIbHOMN
IpOrpaMMbl OCHOBHOrO 0011ero oopazoBanus, npeacraBieHHbix B @I'OC 00O, a
TaK)K€ Ha OCHOBE (QenepalbHON paboueil mporpaMMbl BOCHUTAHUS U C Y4ETOM
KOHLEMUMUHU MpenojaBaHusi y4eOHOro mnpeamera «XuMus» B 00pa30BaTENbHbIX
opranuzanusix Poccuiickon denepanum.

[Iporpamma 1o Xumuu Ja€T TpPEACTaBICHUE O IMENIX, OOIIel cTpareruu
0oOy4eHHMsI, BOCTUTAHUSI M Pa3BUTHS OOYUYaIOIIMXCA CPEICTBAMHU Yy4eOHOr O MpeaMeTa,
yCTaHaBIUBAeT 00sA3aTeNbHOE MPEAMETHOE  COJACpXkKaHHe, MpeaycCMaTpUBAET
pacopeneneHue ero Mo KiaccaM M CTPYKTYpUPOBAaHHME IO pasfejiaMm U TeMaM
oporpaMmbl [0  XMMHH, OIpeNeisieT KOJIMYECTBEHHbIE U KAaYeCTBEHHbIE
XapaKTePUCTUKHU COACPXKAHUS, PEKOMEHIYEMYIO TMOCIEA0BATEIbHOCTh H3YYCHUS
XUMHUHU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH Yy4eOHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEM OO0YYaroIIMXCs, OIMpENessieT BO3MOXKHOCTH
npeaMeTa IS pealu3aluu  TpeOOBaHMW K pe3yibTaraM OCBOEHHS OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs, a TaKkKe
TpeOoBaHMil K pe3yspTaTaM 00y4eHUs XUMHUH Ha YPOBHE LIeJIeH U3ydeHUs IpeaMeTa u
OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOW JAESITEIbHOCTH OOYYaIoUIerocst 1o
OCBOEHHUIO y4EOHOIr'0 CO/ICPIKAHUS.

3HaHME XMMHM CIY)KUT OCHOBOM Uil (OPMHUpPOBAHUS MHUPOBO33PEHUS
00y4aroIIerocsi, €ro MpeAcTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT popmMupyeMbie XUMHUEH MPECTaBICHUS O B3aUMOMPEBPAIICHUSX YHEPTUU U
00 DBONIONMHM BELIECTB B MPHPOAE, O NYTAX pEIICHUs TJI00AJbHBIX MPOoOJeM
YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, HSHEPreTUYECKOM, MUIIEBOU U
HKOJIOTMYECKON 0€30MaCHOCTH, MPOOJIeM 31paBOOXPAaHEHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET peann3aiiyi BO3MOXHOCTEH /I CAaMOPa3BUTHSI M (POPMHUPOBAHUS
KyJbTYpbl TUYHOCTHU, €€ 0o01Iel U GYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMUPOBAHME MBIIUJICHUS U TBOPYECKUX CIIOCOOHOCTEN
OOy4JalIIMXCsA, HABBIKOB HMX  CaMOCTOATEJIbHOM  y4eOHOW  JesTENbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HCCIENIOBATENbCKUX YMEHHM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPO(HECCHOHATBHON IEATEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IUIAJa HA €IUHCTBO MPUPOJIBI U YEJOBEKA, SBISETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU ECTECTBEHHO-HAYYHON rpaMOTHOCTH OOYYarOIINXCS;



CHocOoOCTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
HAay4HBIM 3HaHUSAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOH BKJIAJ B JKOJIOTMYECKOE
o0Opa3oBaHuE 00 yJAIOIINXCS.

JlanHbple HampaBieHUs B OOYYEHMM XHUMHH OOECIEUYMBAIOTCS CIEHH(PUKON
colepXaHus ~ ydueOHOro  mpeAaMeTa,  KOTOPbI  sBISETCS  IMEJaroruyecku
aJlalTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUM Ha OINpPEAENIEHHOM 3Tare €€
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUS OPMEHTHPOBAH Ha
OCBOCHHUE OOYYAIOIIMMHCS CHUCTEMBbI MEPBOHAYAIBHBIX MOHATHUM XHWMHH, OCHOB
HEOPraHMYECKOW XMMHUHU U HEKOTOPBIX OTAEJIBbHBIX 3HAUMMBIX MOHITHI OPraHnYeCcKOn
XUMUHU.

CtpykTypa coiepkaHusi MporpaMMmbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona k e€ usydeHuro. CopepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XMMHMYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHHW30BaHbl MO MPUHLUITY
IIOCJICOBATEIBHOIO Pa3BUTHS 3HAHWW Ha OCHOBE TEOPETUYECKUX IIPEICTaBIICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUHN aTOMA U XUMHUYECKOM CBS3U;

— IPEACTaBICHUI 00 3JEKTPOIUTUYECKON AUCCOLMALINY BEUIECTB B paCTBOpaXx.

Teopernueckue 3HaHMS  pPACCMATPUBAKOTCS HA  OCHOBE  OMIIMPHUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO
YPOBHS K JIpYrOMY, BBINONHSSA (PYHKUIHUK OOBSICHEHUS UM MPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUSI U BO3MOXKHOCTEW IMPAKTHYECKOTO MPUMEHEHUS U MOIYYEHUS HU3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO  XHMHUM  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABIIEHNS O XMMUYECKOW COCTABJIAIONIEN HAyYHON KAPTHHBI MHUPA B JIOTHKE €€
CUCTEMHOU IIPUPOJBI, LIEHHOCTHOIO OTHOUIEHWS K HAYYHOMY 3HAaHHUIO M METOJIaM
IIO3HAHUs B HayKe. M3ydeHue XUMHUU IIPOUCXOIUT C IPUBJIICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX Y4€OHBIX npeamMeToB: «OKpyxaroumii Mupy, «buonorus. 5—7 knacce» u
«Dusuka. 7 Kimacey.

[Ipn n3yyeHnn XUMUM NPOUCXOAUT (GPOPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKOM
HayKH KakK 00JaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUUYECKOW AEATEeIbHOCTH
YesioBeKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpHlL. 3agadya y4eOHOro
MpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUN — BaKHEUIIMX
(GakToOB, MOHATHM, 3aKOHOB U TEOPETHUYECKUX TMOJIOKEHUH, JTOCTYIMHBIX 00001IeHn
MHUPOBO33PEHUYECKOr0 XapaKTepa, s3bIKa HAYKH, B MPUOOILIEHNN K HAYYHBIM METOJIaM
NO3HAHMS TPU U3YYEHUU BEIIECTB M XMMHUYECKUX peakuui, B (HOPMUPOBAHUU U
Pa3BUTHH MO3HABATEIbHBIX YMEHUI U UX MPUMEHEHUH B y4eOHO-TIO3HABATEILHON U
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y4eOHO-UCCIIEA0BATEILCKOM  IEATEIBHOCTH, OCBOCHHMM TpaBUJ  0€30MacHOro
oOpallleHUs C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipyn u3yueHnrn XMMUU Ha YpPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHMs BaKHOE
3HaUYCHUE MPUOOPENH TaKUE 111U, KaK:

— (opmupoBaHHE MHTEIUIEKTyaJIbHO pPAa3BUTONM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TMPUHSATHUIO PEIICHUM,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM >KU3HU;

— HaIpaBJICHHOCTh O0yYEHHUS Ha CUCTEMATHYECKOE MPUOOIIEHNE 00yJatouXCs
K CaMOCTOSITeJTbHOM TO3HABATEIbHOM JIESITEIIbHOCTH, HAYYHBIM METOJaM TTO3HAHMUS,
(bOpMHUPYIOIIIMM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrnieueHue YyCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0Yy4arolUMUCS
OIBITA PA3HOOOpPA3HOW JEATENHHOCTH, TO3HAHUS W CAMOIIO3HAHWS, KIFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3IMYHBIX BUAOB JI€ATEIbHOCTH;

— (QopmupoBanue o00meNd QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHUU OOBSICHATH U OLIEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa, UCTIOIb3YS 3HAHUS U OIIBIT, TOTyYCHHBIE TIPU U3yYE€HUN XUMHUH, IIPUMEHSTH UX
MIPU pelieHUH POo0IJIeM B MIOBCETHEBHON KU3HU U TPYJOBOU JIEATEILHOCTH;

— ¢opMupoBaHUE y 00YyJarONIUXCS TYMAHUCTUYECKUX OTHOIICHUHN, MOHUMAaHHUS
IIEHHOCTU XMMHWYECKUX 3HAHUW Jig BBIPAOOTKH DKOJOTHYECKHU IIEIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOMW JEATEILHOCTH B IEJIIX COXPAHEHUS CBOETO 37I0POBBS
Y OKpYKArOLIEH MTPUPOITHON CPELBI;

— pa3BUTHE MOTHBallUM K OOYUEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY POQUIIS U HAMPABICHHOCTU JTaIbHEUIIIETO 00yUeHUsI.

OO6m1ee 4MCiIO YacoOB, OTBEAEHHBIX JJIsI U3YUCHUSI XUMUU HA YPOBHE OCHOBHOT'O
oOmiero obpazoBaHusi, coctabiser 136 yacoB: B 8 kiacce — 68 yacoB (2 4Jaca B
HeJen), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXKXAHUE YYEBHOI'O ITPEJMETA

8 KITIACC

IlepBoHaYaIbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMHM B )KM3HH Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena
u BemlecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATrPEraTHOE COCTOSIHHE BEUIECTB.
[lonsTe o0 Meromax Mo3HaHWS B XUMHHU. UucThle BemlecTBa W cMecH. CrocoObl
paslieneHust CMecei.

ATOMBI W MOJIEKYyJbl. XUMHUYECKUE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClloKHbBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuaeckas ¢popmyna. BanreHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHas aTomMHasi macca. OTHOCUTENbHAs
MOJIEKyJsIpHast Macca. MaccoBast 10Jis XMMUYECKOIO 3JIEMEHTA B COCIMHEHUU.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBsizb KoIMuYeCTBa,
MaccChl ¥ YMCJIa CTPYKTYPHBIX €IUHUIL BenecTBa. Pacuérel mo hopMynamMm XuMHUYECKUX
COCIMHEHU .

OU3NYECKHE U XUMHUYECKUE SIBJICHUS. XHUMHUYECKasl peakuusi U €€ MPU3HAKU.
3aKOH COXpaHEHMs MacChl BellecTB. XuMUUYeckue ypaBHeHus. Kiaccudbukanus
XUMHUYECKUX PEaKIHil (COeAMHEHUS, PA3IOKECHH S, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUUYECKOW MOCYA0M, mMpaBuiamMu pabOThl B jabopaTopuu u
npuémamu oOpaiieHusi ¢ JabopaTOpHBIM O0OpPYAOBAaHHEM, M3YUYCHHUE W OMUCAHUE
(bu3UYECKUX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAO0IeHHE (PU3UIECKUX
(1aBieHWE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B CTYyNKe, KHUIEHUE U
KOHJICHCAIIUSl BOAbI) W XUMHUYECKUX (TOPEHUE CBEYM, NPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCIIOTOW) SIBICHUN, HAOII0CHUE U ONUCaHue
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIil (pa3yiokKeHre caxapa, B3auMOJIEUCTBUE
CEpPHOM KHCIIOTHI C XJopuzoM Oapus, pasznoxenue ruapokcugaa meau () mpu
HarpeBaHuU, B3auMOJEHCTBHE kene3a ¢ pactBopom coinu menu (Il), uzydenume
CIIOCOOOB pa3JeeHUs] CMECe: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBaHUE, BHIIApUBAHUE,
JTUCTUIUISALINS, XpoMaTorpadusi, MpoBeIeHHe OYUCTKH TOBAPEHHOM coJn, HAaOI0/IeH e
Y ONMCaHUE PE3YyIbTAaTOB MPOBECHUSI OIbITA, UJUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS
MaccChl, CO3/JaHUE MOJIeJIeH MOJIEKYJ (IIapOCTEPIKHEBBIX).

BaskHelilne npeacTraBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — sJeMEHT W IpoCToe
BelecTBO. Haxoxienre kucnopoa B npupojie, Pu3nieckue 1 XuMUYECKue CBOWCTBA
(peakuuu ropenusi). Oxcunpl. llpumenenue xkuciaopoga. CrocoObl TONy4eHUs
KHCIIOpo/a B 1a00paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT Kuciopoa B mpupo/ie.
O30H — a;u10TpoIHAs MOAU(DUKAIUS KUCIOPOAA.
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TernoBoit 3pdexT XuMuIeckon peakiiuu, TEPMOXUMHUYECKIE YPaBHEHU I, IK30-
U SHAOTEPMUYECKUE peakUuud. TOIIMBO: yrojb W METaH. 3arpsi3HEHHE BO3/1YyXa,
yCHJICHHE MTapHUKOBOTO 3 (eKTa, pa3pylieHrue 030HOBOTO CIOS.

Bonopon — anemeHT n npocroe BemectBo. Haxoxaenue Bogopoaa B MpUPOJE,
busznUecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHNE, CITOCOOBI TTotydeHus. KuciaoTel u
COJIN.

MounsipHbIil 006EM Ta30B. Pacuérhl Mo XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBOMCTBA BOAbL. Boma kak pactsopureis. PactBopel. Hackiennsie
M HEHACBIIIEHHbIE pacTBOpPbL. PacTBOpMMOCTH BelIECTB B BoJe. MaccoBas 10is
BEILIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA Bo/bl. OcHOBaHMs. Poib pacTBOpoB B
MpUPOIE M B JKU3HU YelioBeKa. KpyroBopoT BOABI B MNpPUPOAE. 3arpsa3HEHUE
npUPOHbIX BoA. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanuss nHeopranuueckux coeauHeHu. Oxcuabl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIC,  KHUCJIOTHbIe, aM{OTEpHBIE) U
HecoseoOpasyromue. Homenknarypa okcuioB. @U3ndyeckre 1 XUMHUYECKHUE CBOMCTBA
okcu0B. [lonyyeHne oKCUI0B.

OcHoBanmsi. Knaccubukamuss OCHOBaHWMN: TIENOYM H  HEPACTBOPUMEIC
ocHoBaHuA. HomeHkmnarypa ocHoBaHuil. Duznueckue M XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kuciaor. Pusznyeckue u
XUMHMYECKUE CBOWCTBAa KHCIOT. Psn aktuBHocTm MetauioB H. H. bekerosa.
[lony4yeHne KucCaoT.

Comu. Homenknatypa coiseil. ®u3nyeckue U XUMHUYECKHE CBOMCTBA COJICH.
Ilonyyenune conen.

I'eneTnyeckas CBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPEAECIICHUE CONEPKAHUS KHUCIOPOJa B BO3IYXE, MOJYyYCHHUE,
coOuMpaHWe, paclo3HaBaHUE W U3YYEHUE CBOWCTB KHCJIOPOJa, HAOIIOICHHE
B3aMMOJICMCTBHS BEIMIECTB C KUCIOPOJIOM U YCIIOBUSI BOSBHUKHOBEHUS U IPEKPALLICHUS
ropeHus (moxapa), 0O3HaKOMJICHHE ¢ o0pas3laMy OKCHJOB M OIKMCAHHUE WX CBOMCTB,
MOJIy4eHHEe, cCoOOMpaHue, pacro3HaBaHWE M M3YUYCHHE CBOKMCTB BOAOpona (TOpeHue),
B3auMozeiictBue Bojgopona ¢ okcuaoM Meaw (Il) (BO3MOXKHO HCIONIB30BaHHUE
BUJICOMATEpUAJIOB), HaAOMIOJeHUEe OOpa3loB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHNE OCOOCHHOCTEN PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM JIOJEH pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHUE BOJbI C METalIaMHu (HAaTpUEM U KalbI[ueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HCCIEAOBaHUE OOpaA3IOB HEOPTraHUYECKUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJCHUE W3MEHEHHUS OKPACKW HHIUKATOPOB B
pacTBOpax KHUCJIOT W LIenouei, u3ydeHue B3aumojnenctBus okcuaa meau (1) c
pacTBOPOM CEPHOM KHCJIOThI, KHCJIOT C METAUIAMU, PEAKIUKA HEUTpaau3aluu,
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IIOJIyYEHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METAUIA APYTUM M3
pacTBOpa COJM, pEelICHUE HKCIEPUMEHTAIBHBIX 3aa4 M0 TeMe «BaxHelme Kiaccel
HEOPraHUYECKUX COCAUHEHUI.

Hepuoanueckuii 3akoH U [lepuoanyeckasi cucreMa XuMHYECKUX 3JIEeMEHTOB
. U. MenneneeBa. CtpoeHue aTroMoB. XMMHUYECKass CBA3b. OKHUCINTEIHHO-
BOCCTAHOBUTE/IbHbIC PEaKINH

[lepBble MONBITKM KIaccu(UKaMU XUMUUYECKUX 3y1eMeHToB. [loHaTue o rpynmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJljIbl, TaJlOrEHBI,
WHEPTHBIE Ta3bl). OJEMEHTbl, KOTOphle O00pa3yloT am(poTepHble OKCUABI U
TUAPOKCHUIBI.

[Tepuoanueckuit 3akoH. Ilepuoanueckas cucrema XuMH4eCKUX 31eMeHToB /1. M.
MenneneeBa. Koporkonepuonnas u mmHHONEeprogHas ¢opmbl [lepuognyeckoit
cucrteMbl xuMHueckux odiemeHToB . M. Mengeneesa. Ileproasl W TpyIIibI.
@U3NYECKUN CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX snep. M3otomnbl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMeHTOB [leproanyeckoit
cucteMbl [[. W. MenneneeBa. XapakTepUCTHKa XUMHYECKOTO D3JIEMEHTA IO €r0
nonoxxenuto B [lepuoanueckoit cucreme J{. U. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJguyca aTOMOB XUMHUYECKHX D3JIEMEHTOB,
METAUIMYECKAX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue Ilepmoanyeckoro 3akoHa u Ilepruoanueckoil CUCTEMbl XUMHYECKHUX
DJIEMEHTOB Il pa3BUTUA Hayku W npaktuku. . M. MenpeneeB — yd€Hbll U
IpakJJaHHH.

Xnmuueckass cBsa3b. KoBaneHTHass (mosisipHas W HENOJSIpHas)  CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENBbHBIE peaknu. [Ipouecch
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3yuyeHue oO0pa3loB BEIIECTB METANIOB W HEMETAJUIOB, B3aWMOJEHCTBUE
TUAPOKCUAA LHMHKA C pacTBOpPaMH KHUCIOT M WIENOYEH, IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIHUX NPUMEPBI OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEaKLUi (TOpEeHHE,
peaKkuuu pa3IoKeHUs], COSAUHEHU).

Mesicnpeomemmuoie ceasu

Peanuzanust MeXnpeIMETHBIX CBSI3€d IpU H3YyYEHUHM XUMHUM B & Kiacce
OCYILECTBIISIETCSI YEPE3 UCIOB30BaHUE KaK OOUIMX €CTECTBEHHO-HAYUHbBIX MOHSITUM,
TaK Y MOHATHM, SBISIOIMIMXCS CUCTEMHBIMU ISl OTJIEIBHBIX IIPEAMETOB €CTECTBEHHO -
HAay4HOI'0 [IUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAay4YHBIM (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHHTE3, KIacCH(pUKAIUsi, IEePUOJANIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.
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@®u3uka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI,
PaOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUECKHI 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, (U3NUYeCKre BEIUUUHBI, CAUHUIBI U3MEPEHMUSI,
KOCMOC, ITIJTaHETHhI, 3BE€3/1b1, COoMHILE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOAbI, MOJE3HbIE
HCKOIIA€MBI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peakuus

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema XuMA4ecKux 3aeMeHToB /1. M.
MenpneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaIMs, KaJbLUI U UX COCIMHEHUH B
COOTBETCTBHUU C TIOJIOKEHNUEM DJIEMEHTOB B llepronueckoi CucTeMe U CTPOCHUEM UX
aTOMOB.

CrpoeHue BeleCTBa: BUIbl XUMHUYECKOM CBSI3U. THNBI KPUCTALIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBS3H.

Knaccudukamuss ¥ HOMEHKJIAaTypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COECIMHEHUM, TEHETUYECKas CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukarus XuMru4eckux peakiiuil mo pa3iTuyHbIM MPpU3HaKaM (TI0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEMIOBOMY 3P (DEKTY, 10 N3MEHEHUIO
CTETIEHEH OKHUCIIEHUS XMMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTaJlu3aTopa). IK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xuMuueckod peakuuu. [lonstTe 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHX peakiusx. [[oHsATHEe O TOMOTE€HHBIX U TeTEePOreHHBIX
peakusx. [lonarne o karanmse. IloHATHE 0 XUMHUYECKOM paBHOBeCcHMHU. (DAKTOPHI,
BIMSAIONIME HA CKOPOCTb XWMMYECKOM PEAKUUH W IOJOKEHUE XHMHUYECKOIO
paBHOBECHS.

OKuCINTENBHO-BOCCTAHOBUTEIILHBIC peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakIuu. CocraBnenue YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajiaHca.

Teopust PAEKTPOIUTUUECKON THUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHMOHbI. MeXaHW3M JUCCOLMALIMM BEIIECTB C pa3IMYHbIMU BUIAMU
xumMuueckont cBsizu. Crenenn guccoruanuu. CuiabHbIE U C1a0ble AJIEKTPOJIUTHI.

Peaknun nonHoro oOMeHa. YcioBUsI TPOTEKAHUSI PEAKIIUH HOHHOTO OOMEHa,
TIOJTHBIE U COKPAILIEHHBIE MOHHBIE YPaBHEHUS peakiunii. CBOMCTBA KUCIOT, OCHOBAHMI
W Ccolieil B CBeTe TMpeACTaBiICHUH 00 DIEKTPOJUTUYECKONW JTUCCOIMAIIHH.
KauectBenHble peakunu Ha HOHBL. [IoHSTHE O THAPOIIU3E CONEN.
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Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJEISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHU4EeCKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa U anMasa), CJIOKHBIX BEILIECTB (XJI0pua
HaTpHsl), MCCIEJOBAHUE 3aBUCHUMOCTM CKOPOCTH XHMHYECKOW pEaKkIuu OT
BO3/ICUCTBUSI PA3IUYHBIX (DAKTOPOB, UCCIEIOBAHUE JIEKTPOIIPOBOAHOCTH PACTBOPOB
BEUIECTB, IIpollecca JAMCCOUMALMMA KHUCJIOT, IIenoYedl U conel  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEO MATEpPHAJOB), IMPOBEAEHUE ONBITOB, WILIIOCTPUPYIOLIUX
NPU3HAKU MPOTEKAHUS PeaKkIMil HOHHOro oOMeHa (0Opa3oBaHHE OCa/iKa, BbIACICHHE
raza, oOpa3oBaHHE€ BOJIbl), OMBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX pPEAaKIUi (TOpEHHE, PpEeaKLUH pPA3JI0KEHUS, COCIUHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BEUIECTB C MOMOUIBI0 KAUECTBEHHBIX PEaKIUi Ha
VOHBI, PELIEHNE YKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTta/ibl M X cOeUHEHUS

OOmass  XapakTepucTHka rajsoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (U3NYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB — IAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MIpUMeEpE XJ1opa (B3aUMOJICHCTBUE C
MEeTa/llaM{, HEMEeTaulaMH, Iienoyamu). Xiopoogopoa. ConiHas KuUCIOTA,
XUMHUYECKUE CBOICTBA, IOJIy4EHUE, TPUMEHEHUE. J[efiCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OPraHMU3M 4YeloBeKa. BakHennme XJIopuasl U UX HAXO0KJIEHHUE B IPUPOJE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTeneHu okucieHusd. CTpoeHue U (QU3MUECKHE CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbIE MOIU(DHUKALIMK KUCIOPOAA U
cepbl. XUMHYECKHE CBoOMCTBa cephl. CepoBOmOpOa, CTpoeHue, (GU3HUYECKUE WU
XUMHUYECKHE cBOMcTBA. OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, puU3nyecKkue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENS
KJlacca KHUCIIOT W crheruduueckue). XUMUUYECKHE peakiuu, JIeKAlUe B OCHOBE
IPOMBILUIEHHOTO CHoco0a TMOJydyeHUs CepHOM KHUciIoThl. IlpuMeHneHue cepHOil
kuciaoTel. Comu CcepHOM KHCIOTHI, KauyeCTBEHHas peakiusi Ha Cylb(}ar-uoH.
Haxoxnenue cepbl M €€ COSOUHEHHMM B Ipupone. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollel cpeibl COETUHEHUSIMU Cepbl (KMCIOTHBIE JOKIH, 3arPsI3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €r0 IPEOTBPAIICHHUS.

OOmass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHW OKUCIEHUs. A30T, paclpOCTpaHEHHUE B MPUPOJE,
¢usnyeckue U XxumMuueckue cpoictBa. KpyroBopor a3ora B npupoae. AMMHUak, ero
¢u3nyecKkue 1 XMMUYECKHE CBOICTBA, MoJIydeHue U npuMeHeHue. Coau aMMOHUS, UX
du3nyUecKre 1 XMMHYECKUE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiysi Ha MOHbI
aMMOHHUA. A30THasl KUCJIOTa, €€ MOoJydyeHue, PU3NYeCKue U XUMUYECKHE CBOMCTBA
(obmme kak MpeACcTaBUTENs Kiacca KUCIOT M crneurduueckue). lcrnoiab3oBaHue
HUTPATOB M COJEM aMMOHHUS B Ka4eCTBE MHHEPAIBHBIX yA0OpeHUi. XUMHUUYECKOe
3arpsi3HEHUE OKPYXKAIOLIEH Cpenbl COEAUHEHUSMHM a30oTa (KHCIOTHBIE JTOXKIIH,

10



3arpsi3HEHHE BO3AyXa, MOYBBI U BOJ0EMOB). Docdop, ammoTponHble MOAUPUKAIIIN
dochopa, puznueckre u xumuueckue cBorctBa. Okcun docdopa (V) u bocopnas
KHUCIIOTa, (U3MYECKHE M XUMHUYECKHE CBOWMCTBa, moiiyueHue. Mcnonb3oBaHue
docdaToB B KaueCTBE MUHEPAIBbHBIX yO0OPEHU.

O6mrast xapakrtepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIICHHS. YTIEpOH, aJNIOTPONHbIE MOIU(PUKALINH,
pacrpocTpaHeHHe B MPHUPOAE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. AncopOius.
Kpyrosopor yriaepona B npupozae. OKcuibl yriiepoaa, ux Gu3nyeckue 1 XuMUYecKue
CBOWCTBA, JCWCTBUE Ha IKUBBIE OpPraHW3MbI, TMOJy4YeHHWE U TPUMEHEHHE.
DKoJoru4yecKkue MpoOJeMbl, CBs3aHHbIE ¢ okcuaoMm yraepoaa (IV), rumoresa
rJ1I00aJIbHOTO TOTETUICHUST KJIMMaTta, MapHUKOBBIM 3 ¢dekT. YronbpHas KUCIOTa U €€
comy, WX (U3NYECKHE W XUMHUYECKHE CBONCTBA, TMOJYyUYCHHE W TMPUMEHEHUE.
KauecTtBenHas peakuus Ha kapOoHaT-MOHBI. Vcmonb3oBanue kapOOHATOB B OBITY,
MeJUIIMHE, TPOMBIIIJIEHHOCTU U CEJILCKOM XO3SIHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHMSIX
yriaepoja (MeTaH, 3TaH, 9TUJICH, alleTUJIeH, ATaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbIe HICTOYHUKHU YTIEBOAOPOAOB (Yroib, TPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OEH3WH), UX pPOJb B OBITY M MNPOMBIIUIEHHOCTH. [loHATne o
OMOJIOTHYECKU BaXKHBIX BEIIECTBAX: KUPaX, OCNKaxX, yriaeBoOJAaxX — U UX POJIH B KU3HU
yesioBeka. MarepranbHOE €EAMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN.

Kpemnunii, ero ¢pusndeckue u XUMUYECKHUE CBOMCTBA, MOJTyYEeHUE U IPUMEHEHHE.
Coenunenus kpeMHUs B ripupoje. O0uiue npeacrarieHus: 00 okcuae kpemuus (1V) u
KpeMHUeBOM kucioTe. CUIMKAThI, UX HUCIONb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiime cTpouTenbHBIE MaTepualibl: KepamMuKa, CTEKJI0, IIEMEHT, OEeTOH,
xene300eToH. [IpoGiaembl 0€30MacHOro UCMOIb30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B
ITOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHre 00pa3loB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUA-NOHBI U HAOJIIOICHUE TTPU3HAKOB MX
MPOTEKAHMUS, OMBITHI, OTPAXKAIOMINE (PU3NUECKUE U XUMUYECKHUE CBOICTBA rajlor€HOB
U UX COCAMHEHUH (BO3MOXXHO MCIOJb30BAHHE BUIECOMATEPUATIOB), O3HAKOMJIEHHE C
oOpa3namMu XJIOpUJIOB (TajOT€HUIOB), O3HAKOMJIEHHE C oOpa3lamu cepbl U eé
COCIUHEHUAMHM (BO3MOXXHO HCIOJb30BAHHWE BHJIEOMATEPUAJIOB), HAOIIOJECHUE
mpolecca OOyIJIMBaHUs caxapa [0 JICMCTBHEM KOHIIGHTPUPOBAHHOW CEpHOM
KHUCIIOTBI, HM3Y4YCHHE XUMHUYECKUX CBOMCTB pa30aBJICHHONW CEpPHOM KHCIOTHI,
MIPOBEJICHNE KAYECTBEHHOW peakluu Ha Cylb(ar-uoH U HAOJIIOJEeHUE NMpHU3HAKa e
MPOTEKAaHMsI, O3HAKOMJIEHHE C (DU3MYECKUMU CBOMCTBaAMHU a3oTa, dochopa U UX
COEIMHEHNN (BO3MOXHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB), 00pa3laMy a30THBIX U
dochopHbIx ymoOpeHH, mnogydyeHue, coOuMpaHHUe, pacro3HaBaHUE U U3yUCHHE
CBOMCTB aMMHaKa, MPOBEICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U docdar-
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MOH Y U3YYCHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON
a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB), U3yUEHUE
MojIeiel KPUCTAJUTMUECKUX PeIIETOK aMasa, rpadura, dyiepeHa, 03HaKOMJICHHUE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIJEM W
YCTPONCTBOM MPOTHBOras3a, MOIy4eHUE, COOMpaHUe, PACIO3HABAaHUE M H3YyYCHUE
CBOMCTB YIJICKUCJIOTO Tra3a, MPOBEAECHHUE KAYECTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBI U U3YYEHUE MIPU3HAKOB MX MPOTEKAHUS, 03HAKOMJICHHE C IPOAYKIIHEH
CUJIMKATHOW TPOMBIIUIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad IO TEMeE
«BaxHene HeMETAIIIbI U UX COCIUHEHUSY.

MeTa/Liibl U UX COEIMHEHUS

OO0m1as XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nosioxkenus B Ilepuonnueckon cucreme xumudecknx anemeHToB . . Menneneesa n
cTtpoeHust atoMoB. CTpoeHue MeTauioB. Mertaminueckas CBSI3b M MeETaUIMYeCcKas
KPUCTAJUIMYECKAST PEIIETKA. OJNEKTPOXUMHUYECKUN DS HANpsHKEHW METalIoB.
dusznyeckue W XMMHYECKHE CBOMCTBa MeTawioB. OOmue cnocoObl MOJYH4EeHHS
MetaioB. [loHsATHE O KOPpPO3UMM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUThl UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) ¥ UX MIPUMEHEHHE B OBITY
Y [IPOMBIILIEHHOCTH.

[lemounble MeTaJUIbL: TOJIOKEHUE B Ilepmoandeckoil cucreMe XUMHYECKUX
sanemeHToB JI. M. MeHneneeBa, CTpOEHHE HUX aTOMOB, HAaXOXKJICHUE B MPUPOJIE.
@u3nuecKue U XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus W Kamus). OKCHUIbI U
TUAPOKCUABI HATpUS U Kaus. [I[puMeHeHue MeNOYHbIX METAIOB U UX COSAUHEHUM.

[[leoyHO3EMENBHBIE ~ METAJUIBl MarHui W KajgblUHWH:  IIOJOKEHUE B
ITepuoanueckon cucteme xumuueckux siemMeHToB J[. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXxjeHue B mpupojae. Duznueckne U XMMHUUYECKHE CBOMCTBA MarHus U
Kanblius. Baxuelmme coequHeHus Kanblus (OKCHA, THAPOKCUI, cou). KECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHMil: nonoxenue B llepuoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
WN. MenneneeBa, CTpOEHHME aTOMa, HaxXOXJIeHWE B npupone. Dusznueckue u
XUMHUYECKUE CBOWMCTBA aNIOMUHMS. AMQOTEpHbIE CBOWCTBA OKCHJAa M THUIPOKCH]IA
ATIOMUHHSL.

Kenezo: nonoxenue B [lepuoguyeckort cucteMe XUuMHUYECKHUX dJ1eMeHToB /1. M.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKICHUE B Tpupoe. OU3NUeCKrue U XUMUYECKUE
cBoiicTBa xene3a. Oxkcuibl, rupokcu bl u conu xxenesa (1) u xenesa (1), ux cocras,
CBOMCTBA U MOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMi METAJUIOB U CIUIABOB, WX (U3MUYECKUMHU
CBOMCTBaMU, U3YUEHHUE PE3YJIbTAaTOB KOPPO3UH METAUIOB (BO3MOKHO UCIIOIh30BAHUE
BUJIEOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJla KAJIbIMS W HATPUS C
BOJOW (BO3MOXKHO HCIIOJb30BAaHWE BHUIAECOMATEPUAJIOB), HCCIEAOBAHUE CBOWCTB
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KECTKOM BOJIbI, MpoOLEcca TOPEHUs Kejle3a B KUCIOPoAe (BO3MOKHO MUCIOJIb30BAHUE
BUJIEOMATEpUAJIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIUA HAa HOHBIL:
MarHus, KajbllWsl, amoMuHus, nuHKa, skene3a () u xenmesa (), memm (I1),
HaO0JII0/ICHUE U ONMHMCAHUE POLECCOB OKPAIIMBAaHUA TUIAMEHH MOHAMU HATpHs, Kaus
W Kaiblus (BO3MOXHO HCIOJB30BaHUE BHUICOMATEpUAIOB), HCCIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHUS W THUIPOKCUIA I[MHKA, pEIICHUE
HKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxHel e MeTalibl U UX COSIUHEHUS.

XuMHus M OKpy:KawI1uas cpeaa

BemecrBa u Marepuanel B IIOBCEIHEBHOM JKU3HHM u4elloBeKa. be3omacHoe
WCIOJIb30BAaHUE BEIIECTB M XMMHUYECKHX peakiuii B OwiTy. I[lepBas momompb mpu
XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XVWMHYECKOE 3arps3HEHHE OKpYXarowend cpeasl (ImpeaeiibHas AOMyCTUMAas
KOHIIeHTpalus BewecTs, gainee — [IJIK). Ponb Xxumuum B perieHUH 3KOJIOTMYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHE OO0pa3I[0B MaTepHaloB (CTEKJIO, CIUIAaBbl METAIOB, IMOJMMEpPHBIC
MaTepHabl).

Mescnpeomemnbnie ceasu

Peannzanusa MexXnpeaMETHBIX CBA3€H IpU HU3Yy4EHUM XUMHM B 9 Kiacce
OCYILIECTBIIIETCS] YE€PE3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MMOHSATUM,
TaK Y MOHATHI, SBISIONIUXCS CUCTEMHBIMU ISl OTJIETbHBIX MTPEAMETOB €CTECTBEHHO -
HaYYHOT'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBbIC TOHSTHS: HAy4YHBIM (HaKT, TUIIOTE3a, 3aKOH,
TEOpWs, aHalU3, CHUHTE3, KIaccu(UKaIus, TMEePUOIUIHOCTh, HAOII0IeHNE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHE, MOJIETb, SIBJIEHUE, TAPHUKOBBII 3(PdexT,
TEXHOJIOTHsI, MaTepPHAIIBI.

®duzuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIIbI,
PaANOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUM 3apsii, MPOBOAHUKH, MMOTYIPOBOIHUKH,
JTUDJIEKTPUKHU, (DOTORJIEMEHT, BEIIECTBO, TeN0, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, Ta3, PacTBOP, PACTBOPUMOCTb, KPUCTAIMYECKAsl pPEIIETKa, CIUIaBbl,
(u3HYECKUE BEIMYUHBI, €AUHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIIAHETHI,
3BE3161, COJHIIE.

buonorus: QorocunTes, apixaHue, Ouochepa, IKOCUCTEMA, MHHEpAIbHBIC
yI00pEHUsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

['eorpadus: armocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE TOPOJbI, MOJE3HBIE
HCKOIaeMbI€, TOIJIMBO, BOJHBIE PECYPCHI.
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INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl  OCHOBHOI'O  OOILEro
oOpa3oBaHusl JOCTUTAIOTCS B XOAE€ OOyYEeHHUS XUMUU B €IUHCTBE Y4YEOHOH U
BOCITUTATEIIbHOW JEATEITbHOCTH B COOTBETCTBUM C TPATAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMHM I[EHHOCTSMHU, TNPUHSATHIMU B
obmiecTBe MpaBUJIaMHM M HOPMaMu TIOBEJEHUS M CIOCOOCTBYIOT —MpolieccaM
CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATM3ALUNA 00yYaIOUXCSl.

JInaHOCTHBIE pE3yNbTaThI OTpaXkaroT TOTOBHOCTb oOy4arommxcs
PYKOBOJCTBOBAaTbCSA CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMI U pacClIuPEHHE
OIbITA JIEATEILHOCTHA HAa €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpHOTHYECKOTr 0 BOCITUTAHUSI:

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJEIUI0, TIOHMMaHWA 3HA4YEHUS XUMHUYECKOM HAayKh B IKU3HHU
COBPEMEHHOT'O O0O0IIIeCTBa, CIMOCOOHOCTH BIAJETh TOCTOBEpHOW HH(pOpManuen o
MEPEAOBBIX JOCTHKEHHUSIX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPaKAAHCKOT 0 BOCTIMTAHUS

NpEACTaBICHUS O COLMAIbHBIX HOpPMax U MPaBWJIAX MEXKIMYHOCTHBIX
OTHOIIEHU B KOJUIEKTHMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM, yueOHOMCCIIe10BaTENbCKON, TBOPUECKOW U APYIHMX BUAAX AEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTH MPHU BBIMOIHEHUH YU€OHBIX,
MO3HABATEIbHBIX 33J1ay, BBIMNOJHEHHUM XUMHUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO M B3aUMOIIOMOIIH B IPOLIECcCe
ATOUW y4yeOHOU AEsITeNIbHOCTH, TOTOBHOCTH OLIEHHWBATHh CBOE MOBEJIEHUE U TMOCTYIKH
CBOMX TOBapHILEH C NO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBUI MMOCTYIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHMS

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUUYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U COCTABIIAIOLINE OCHOBY
JUISl IOHUMAHUS CYIIHOCTH HAay4YHON KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI, B3AUMOCBS35X YEJIOBEKA C IPUPOIHOM CPEIOH,
O POJIM XMMHH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOAUMBIC I OOBSCHEHHS HAOJIOJACMBbIX IIPOIIECCOB M SIBJICHUM,
MO3HABAaTEIbHON, WH(POPMAIIMOHHOW M 4YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIC
HAaBBIKOB  CaMOCTOSATEIBHOM paboThl ¢ y4eOHBIMHM TEKCTaMH, CIIPABOYHOU
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JUTEPaTypod, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU  MH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOy4YeHHI0 M TIO3HAHMIO, JIO003HATEILHOCTh, TOTOBHOCTb U
CIOCOOHOCTh K CaMO0OOPa30BAHMIO, TPOEKTHOM M UCCIIEI0BATEIbCKON I€ATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HANPaBJICHHOCTH U YPOBHSI 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHNS KYJIbTYPHI 310POBbS:

OCO3HaHUE LIEHHOCTH *U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS! K CBOEMY 3[I0POBBIO,
YCTaHOBKM Ha 3/0pOBBbIM 00pa3 >KW3HM, OCO3HAHUE IIOCJIEIACTBUH U HENpUATHE
BpEIHbIX  NpHUBbIUEK  (YmOTpeOJieHHWs  alIkoroJisi, HApKOTUKOB,  KypEHHS),
HEOO0XOAMMOCTH COOTIOICHHSI TPABHIT 0€30MACHOCTH IIPU OOPAIIEHUH C XMMHYECKUMU
BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) Tpya0BOro BOCIIUTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3Y4YEHHIO Ipodeccuid U Tpyda pa3audHOro poja,
YBaKEHUE K TPYAY U pe3yibTaraM TPYJOBOU AESITEIbHOCTH, B TOM YHUCIIE HA OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBHIOOP WHANBHUAYATHHON
TPAEKTOPUM NPOJOJDKEHUS 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIIHOM
npo¢eCCUOHANBHON JIEATENbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTb
alarTUpPOBaThCs B MPO(ECCUOHATIBHON Cpeie;

6) 3K010rM4ecKOro BOCHUTAHMA:

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KAaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYUIECTBOBAaHHSA, IOHMUMAHUE LIEHHOCTH 30pPOBOIO U
Oe3omacHoro oOpaza JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHNE LICHHOCTU COOJIIOICHNUS IPABUIT
0e30macHOTO TMOBEJAEHUS Tpu paboTe C BEIIeCTBAMHM, a TaKXe€ B CHUTYyallusiX,
YIrPOXKAIOIMIMX 3JOPOBBIO U )KU3HU JIIOJIEH;

CHIOCOOHOCTH NPUMEHATh 3HAHUS, IOJy4yaeMble NPU HM3YYEHUU XUMUH, I
peleHus 3a4a4, CBA3AHHBIX C OKPYXKAIOWIEW NPUPOAHOM CPENOW, I IOBBILICHUS
YPOBHS ~ DKOJOTMYECKOM  KYJNbTYpbl, OCO3HAaHMsS  IJIOOAJBHOTO  XapakTepa
HKOJIOTUYECKUX MpOOJEM U IyTed HUX pElIeHUs NOCPEACTBOM METOJO0B XHUMHUHU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCSI MM B TO3HABATEIHHOM,
KOMMYHUKATUBHON M COLUAJIBHOM MPaKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeTampeAMETHBIX pPE3YJbTAaTOB BBLACHSIOT 3HAYUMBIE IS
(dbopMupOBaHUS MUPOBO33PEHUS OOILEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, IPUHILIHUII,
rUnoresa, (pakT, cucTeMa, MpoLEecC, SKCIEPUMEHT U APYTOE. ), KOTOPBIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUN U3 3TUX
npeaMeToB (GOpPMUPOBATH MPEACTABICHHE O IEJIOCTHOW HAyYHOW KapTHHE MHUpa, U
YHUBEpCaIbHbIE  y4eOHble JeWcTBUs  (IO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIE,
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pETYISTUBHBIE), KOTOpble o0ecrneunBarOT  (HOpPMUpPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IVIAHUPOBAHUIO U OCYILECTBICHUIO YIEOHOMN AESTEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE y4eOHbIe 1eiicTBUSA

Bba3zoBble Jioruueckue jeiicTBuA:

YMEHUS UCTIOIb30BaTh MPUEMBI JIOTHYECKOT O MBILIUIEHUS IPU OCBOSHUU 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATHUH (BBIIEISITh MX XapaKTepHBbIC MPU3HAKHU,
yCTaHaBIMBaTh B3aMMOCBS3b C JPYTUMHU TOHSATHSIMH), UCIIOJIb30BaTh MOHSTHS IS
OOBSICHEHUSI OTAENbHBIX ()aKTOB U SIBJICHUH, BHIOMpPAaTh OCHOBAHUS U KPUTEPUU IS
KIacCU(PUKAIMM XUMHUYECKUX BEIIECTB W XUMHYECKHX PEaKIMil, yCTaHABIMBATh
NPUYUHHO-CIIEJICTBEHHBIEC CBA3M MEX]y O0ObEKTaMHU M3Yy4€HUs, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTHUBHBIC, JCAyKTUBHBIE, IO AaHAJOTHWH), AENaTh BBIBOIBI U
3aKJIIOYEHUS;

YMEHUE MpPUMEHSTb B IMPOLECCE IO3HAHUS MOHATUSA (MPEIMETHbIE WU
MeETanpeAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENU, UCIOJIb3yEMbIE B XUMMHH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSEMBIE B XUMUU MOJEIbHBIC MPEACTABICHUS —
XUMHMYECKUHA 3HAK (CHMBOJI DJIEMEHTa), XuUMHUYeckas (opMmylia U ypaBHEHUE
XUMHYECKOHN PeaKIny — MPH PEIIeHUH y4eOHO-TI03HABATENbHBIX 3a7a4, C Y4ETOM 3TUX
MOJIEIbHBIX MIPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU
U3Yy4aeMbIX O0BEKTOB — XMMHYECKHX BELIECTB U XUMHUYECKUX PEAKIIHM, BBISBIATH
o0IMe 3aKOHOMEPHOCTH, NPUINHHO-CICCTBCHHBIC CBS3M W MPOTHUBOPEYHS B
U3y4aeMbIX IpoIeccax U SBJICHUSIX.

Bba3zoBble ucciieoBaTe/bcKue AeiicTBUA:

YMEHHE HCIOJIb30BaTh ITOCTABJIEHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTa
MO3HAHMS, a TAK)KE€ B Ka4ECTBE OCHOBBI JJis1 ((OPMUPOBAHUS TUIOTE3BI 1O MPOBEPKE
MIPaBUIILHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA;

OpuOOpETeHHE OIbITa MO IUIAHWPOBAHUIO, OPTraHM3allMM U IMPOBEICHHUIO
YYEHHUYECKHX OKCIIEPUMEHTOB, YyMEHHME HaOIoAaTh 3a XOAOM  IIpolecca,
CaMOCTOSATEJIbHO MPOTHO3UPOBATH €r0 pe3ysbTaT, (HOpMYIHpOBaTh OOOOUICHHS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMS, COCTABIATH OTUYET O
pojieJIaHHOM padorTe.

Pabora ¢ undopmanmei:

yMEHUE BbIOMpaTh, AaHAJIM3UPOBATh M HMHTEPHPETUPOBATH HH(OPMALUIO
pPa3IMYHBIX BUJOB U (POPM TPEACTABICHUSA, MOTYIaEMYI0 M3 Pa3HBIX HMCTOYHUKOB
(HaydHO-TIONYJISIpHAsl JIUTEPATypa XUMUUYECKOTO COJEpKaHUs, CIIPABOYHbIE [TOCOOUS,
pecypcbl HTepHETa), KpUTHUECKHU OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH(dOopMaIuio;

YMEHUE MPUMEHSITh PA3MYHbIE METOJbl M 3alpochl NpU TOUCKE U OTOOpE
UHGOpPMAIIUM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX [UIS BBIOJHEHUS
y4eOHBIX M TO3HABATENbHBIX 3a/1a4y ONpPEAEIEHHOr0 TUIA, MPUOOPETEHUE OIbITA B
00JIacTH ~ HCIONIb30BaHUA  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,

16



OBJIaZICHUE KYJIbTYpOH AKTUBHOI'O MCIOJIb30BAHUS PAa3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUsS WHOOpPMAIUU U
WJUTFOCTPUPOBATh PEIIAEMbIE 33/1a41 HECIIOXKHBIMU CXEMaMU, IHarpaMMaMu, IpyruMu
dbopmamu rpaduKu U UX KOMOUHAITUSIMU;

YMEHUE HCIOJNb30BaTh W  aHAJIM3UpOBaTh B  Ipolecce y4yeOHOH U
UCCIIEIOBATENbCKON JIEATEIbHOCTH MH(GOPMALIMIO O BIUSHUU TMPOMBILIIEHHOCTH,
CEJIbCKOT0 XO351MCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH MPUPOJHON CPEBI.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

YMEHHMS 337aBaTh BOMPOCHI (B X0Jie AUAOra u (Win) AUCKYCCUH) MO CYIIECTBY
obcyxmaaemMoll  Tembl, (HOPMYIUPOBATH CBOM  MPEMAJIOKEHHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHHMS PEACTABIAThH MOJy4YEHHBIE PE3YJIbTAThI I03HABATEIBHOM AEATENbHOCTH
B YCTHBIX U NMCBMEHHBIX TEKCTAX; JEJIaTh MPE3CHTALMIO PE3YJIbTATOB BBIITOJIHEHUS
XUMHUYECKOT0 JKCIEpUMEHTa (JIa0opaTOPHOTO OIbITa, JIAOOPAaTOPHOM pPabOThl MO
WCCIICIOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

YMEHHUS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHON M UCCIIE0BATENbCKON AEATEIBHOCTH MPU PEIIEHUH BO3HUKAIOIIHUX
po0JieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS MO3ULIUMN (00CYX1eHus,
OOMEH MHEHHSIMHU, «MO3TOBBIC IMITYPMbD», KOOPJIWHALIUS COBMECTHBIX JICUCTBHIA,
OTpeJICTICHUE KPUTEPUEB T10 OLICHKE KAYeCTBA BBINOJHEHHON PaObOTHI U JIpyrue).

PeryisiTuBHbIC YHHBepPcaIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOATENIbHO ONPENENsaTh LETu JeATEIbHOCTH, IUIAaHUPOBATh,
OCYILLECTBIISITh, KOHTPOJUPOBATh M NPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTebHOCTh, BbIOMpaTh Hambosee 3(h(EKTUBHBIE CIIOCOOBI pEIIeHUs YYEOHBIX U
MO3HABATEIbHBIX 337a4, CAMOCTOSITENbHO COCTaBISAITh WM KOPPEKTUPOBATH
IIPEIJIOKEHHBIN aITOPUTM IEUCTBUM ITPU BBIITOJIHEHUH 331aHUH C YUETOM I1OJTy4ECHUS
HOBBIX 3HaHUU 00 H3y4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIUAX, OLEHUBATH
COOTBETCTBUE IMOJIYYEHHOIO PE3yJIbTaTa 3asiBJICHHON LI€JIM, YMEHUE HCIIONb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IpejlaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB 110 OCBOEHUIO 00513aTEIBLHOIO COAEPKAHNUA,
YCTaHOBJIEHHOT'O IaHHOM (eiepanbHON paboueit mporpaMMoH, BBIJENSIOT: OCBOCHHbBIE
00y4JarolUMUCs HayYHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUH, crieliuduuecKue s
npeaMeTHON o01acTu «XUMUS, BUBI JEATENLHOCTHU O MOJIy4€HUI0 HOBOTO 3HAHMS,
€ro HMHTEPIpETAINK, MPeoOpa30BaHUI0 UM IPUMEHEHUIO B Pa3jIMUYHbIX yYEOHBIX U
HOBBIX CUTYalIHsIX.

K xoniy oOyueHusi B 8 kJiacce mnpeiMeTHbIE pe3y/lbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

e pACKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHH: aTOM, MOJEKYIa,

XUMUYECKANA 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXXHOE BELIECTBO, CMECH
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(ogHOpOIIHAasA W HEOJHOPOIHAs), BAJEHTHOCTb, OTHOCUTEJIbHAS aTOMHAs H
MOJIEKYJISIpHas Macca, KOJMYECTBO BEIECTBa, MOJIb, MOJIIpHas Macca,
MaccoBasi J0Jsi XUMHYECKOro 3JIEMEHTAa B COEIMHEHUHU, MOJISIPHBII O0BEM,
OKCHUJ, KHUCJOTa, OCHOBAHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMMUYECKas peakuus, KIaCCU(PHUKAUs peaKkluil: peakuuu
COEIMHEHHUS, PEaKlMU Pa3JI0kKEHUs, PEAKIMU 3aMEIlEHUs, PeaKuuu oOMeHa,
9K30- U HHAOTEPMUYECKUE PEAKILIUHU, TETIIOBOM 3P PEKT peakluu, sIpo aToMa,
3JIEKTPOHHBIN CIIOM aToMa, aTOMHasi opOUTalb, paguyc aToMa, XUMHUYECKas
CBsI3b, NOJISIPHAs W HEMOJIApHAsh KOBAJIEHTHAas CBS3b, MOHHAs CBS3b, WOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJs BellecTBa (IPOLIEHTHAsS
KOHIIEHTpALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX IOHATHH U
IIPUMEHSATD ITU MOHATHS IIPU ONMCAHUM BELIECTB U MX IIPEBPALLCHMI;
UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JUIsl COCTABIEHUS (POPMYJI BELIECTB U
YPaBHEHHM XUMHUYECKUX PEAKLIUM;

OIpENEATh BaJEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTENEHb OKUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, IPUHAAJIEKHOCTb
BEIIECTB K ONpeaeiIEHHOMY KIAcCy COEIMHEHUH 1o (opmyrnam, BHI
XMMHUYECKON CBsI3W  (KOBaJIEHTHasT M MOHHAs) B HEOPTraHMYECKHUX
COEJIMHEHHUSIX;

packpbiBath cMmbicn [lepuommueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh MOHMMAaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT HMX NOJIOkKeHUs B Ileprogumueckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEeHHsI, 3aKOHa ABOTraipo;

OIKCHIBATh U XapaKTepu30BaTh Ta0IMUHYI0 hopmy Ilepuonnueckoii cuctemsl
XMMHMUYECKUX JJIEMEHTOB: pa3iuyarh MOHATUS «rJlaBHasg mnoArpynna (A-
rpynmna)» u «nodounas noarpymnna (b-rpymnmna)», Mansie 1 00JbIINE TIEPUOIBI,
COOTHOCUTH 00O3HaueHUs, KOTOpble uMeroTcst B Tabmuue «llepuoanueckas
cucrtema xumudeckux dsemMeHToB . M. MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKAaMU CTPOCHHSI aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsiz a1pa, oOLIee YUCIIO 3JIEKTPOHOB U PACIIPENIETICHNUE UX 10 3JIEKTPOHHBIM
CII0SIM);

KJaccu(pUIUpoBaTh XUMHUYECKUE DJIEMEHThI, HEOPraHWYECKUE BEILECTBA,
XMMHUYECKHE peakiuuu (10 YUCIY U COCTaBy Y4YacTBYIOIIUMX B PEaKIHUH
BEUIECTB, MO TEII0BOMY 3D PEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XUMUYECKHUE CBOMCTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAsl OMHMCAHHME MPUMEpPaAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUN B pa3IMYHbIX
YCIIOBUSX;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0O XHUMHUYECKOrO »dJeMeHTa 1o ¢opMyJe COCIUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pPEaKIvH;

MPUMEHSTH OCHOBHBIC OIEPAIlMd MBICTUTEIBHON NESATEILHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, 0000IleHHe, CUCTEMAaTHU3aIi0, KIacCU(pHUKAIHUIO,
BBISIBJICHUE TMPUYUHHO-CJIC/ICTBEHHBIX CBSI3€M — ISl M3YYCHHS CBOWCTB
BEIICCTB M XUMUYECKUX PEaKIIMi, €CTECTBEHHO-HAYIHBIC METO/IbI TTO3HAHUS —
HAOJIIOICHNE, W3MEpPEHUEe, MOJICINPOBAHUE, JKCIICPUMEHT (pealbHBId |
MBICJICHHBIN);

CJIEZIOBATh MpaBUJIaM TOJB30BAHHS XUMUYECKOU MOCY0M M JTaOOpPaTOPHBIM
o0Opy/lOBaHWEM, a TakKe TMpaBWJIaM OOpaleHusi C BEIIeCTBaMH B
COOTBETCTBHH C MHCTPYKITUSMH TI0 BBITIOTHEHHIO J1A00paTOPHBIX XUMUIECKUX
OTIBITOB IO MOJYYEHUIO U COOMpPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOIA U
KHUCIIOpO/ia), MPUTOTOBICHUIO PACTBOPOB C OMpPEACTIEHHON MacCOBOM J10OJIei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBaTh W  IMPOBOJUTH XUMHUYECKUE
AKCIIEPUMEHTBI TI0 PACHO3HABAHHWIO PACTBOPOB IIENOYEH W KHCIOT C
MOMOIIBI0 HHAUKATOPOB (JJTAaKMYC, (heHOI(PTaNIenH, METUIIOPAHXK U JPYTUe).

K koniry oOydenust B 9 KJjiacce peIMETHBIE PE3yJIbTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUMN JIEMEHT,
aToM, MOJEKYJla, HWOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKHUCIIEHUS,
XUMUYECKasl peakiiysi, XUMUUecKas CBA3b, TEIJI0BOM 3(h(PeKT peakinuu, MoJb,
MOJISIPHBIN 00BEM, pacTBop, AJIEKTPOJIUATBHI, HE3JICKTPOJIUTHI,
AIEKTPOIUTUIECKAS JUCCOIUAIINSI, PEAKIIMA HOHHOTO OOMEHA, KaTain3aTop,
XUMUYECKOE paBHOBECHE, OOpaTMMble UM  HEOOpAaTUMbIE  PEaKIIHH,
OKHCJIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKIIUH, OKHACIIUTENb, BOCCTAHOBUTEIb,
OKHUCJICHHE W BOCCTAHOBJIEHHE, AJUIOTPOIHUs, aM(OTEPHOCTh, XUMHYECKas
CBs3b (KOBaJICHTHAsi, MOHHAs, METAJUINYECKas), KpUCTaNInuecKas penieTka,
KOpPpO3HUsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PEaKUUU, IPEAETIbHO
nonycrumasi konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHWYECKHUX TOHSATHM U
IIPUMEHSATH THU MTOHATHUS IPU ONKMCAHUU BEILECTB U UX MPEBPALLCHHUIM;
UCII0JIb30BaTh XUMHYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUS (DOPMYJI BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;
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ONPEACISITh BAJEHTHOCTh U CTEIEHb OKHCIICHUS XMMHWUYECKUX JJIEMEHTOB B
COCAUMHEHUAX  PA3JIMYHOIO  COCTaBa, MPUHAJICKHOCTh  BEHIECTB K
onpeIeIEHHOMY KJIacCy COSIMHEHHUH o (opMysiaM, BUJI XMMHUYECKON CBS3H
(KoBaJIEHTHAs, UOHHAs, METALTNYECKAsi)) B HEOPraHUYECKUX COCAUHEHUSIX,
3apsiJl MOHA TI0 XUMUYeCKOU (opmMyJie, XapaKTep Cpe/ibl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCTMHEHUM, TUIl KPUCTALTNYECKON PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpbeiBaTh cmbich llepuonmueckoro 3akonHa J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIUCHIBaTh U  XapaKTEPU30BaTh
tabimunyro Gopmy llepuoamdeckoil CHUCTEMBbI XUMUYECKHX JJIEMEHTOB:
paznuyaTh TIOHATHS «rJ1aBHasg moarpynmna (A-rpymnma)» U «1mo0odHas
noarpynmna (b-rpynma)», wmanple W OOJBIIKE TMEPUOABI, COOTHOCHTH
0003HauYeHUS, KOTOPhIE UMEIOTCS B MEPUOINYECKON TabJIMIle, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUUYECKUX 3JIEMEHTOB (COCTaB H
3apsiy siapa, o0Iee YMCIIo JISKTPOHOB U PaCIIPEICIICHIE UX IO SJICKTPOHHBIM
CIOsIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
3JIEMEHTOB M HMX COCOWHEHUW B TpeAenax MalbIX NEPUOJOB M TJIABHBIX
MOJTPYIIL C Y4ETOM CTPOEHHUS UX ATOMOB;

KJIaCCU(PHUITIPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHMYEeCKHE BEIleCTBa,
XUMUYECKHE peakiuu (MO0 YMCIy M COCTaBY YYacCTBYIOIIMX B PEAKIUU
BEIIIECTB, 1O TEIIOBOMY A(PdeKTy, Mo HU3MEHEHHUIO CTETCHEH OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIMHKE W CHeMUPUISCKHE XUMHUYECKHUE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1asi ONMUCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKHX
peaKkuunii;

COCTaBJISITh YPABHEHUS 3JIEKTPOJUTUUECKON JUCCOUMALUMN KUCIIOT, MIeJI0Yen
W COJICH, TIOJIHBIE W COKpAIIEHHBIE yYPAaBHEHHS PEAKIMA MOHHOTO OOMEHa,
YPAaBHEHUS PEaKLUW, NOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETHYECKOU
CBSI3U MEXK]1y BEILIECTBAMU PA3JIMUYHBIX KJIACCOB;

pPacKpbIBaThb  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUU
MOCPEJICTBOM COCTaBJICHHUS DJICKTPOHHOI'O 0ajlaHCca dTUX PEaKIMi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTH IIPOTCKAHUA XUMHYECKUX IIPEBPALICHUN B Pa3JIUYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOrOo JJeMeHTa 1o ¢GopMyle COSAUHEHUS,
MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHHUIO
XUMUYECKOU pPEaKIvH;
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coOJI0IaTh MpaBUJIa TIOJIH30BAHUSI XUMHYECKOW MOCYI0M W JIabOpaTOPHBIM
000py/I0BaHKEM, a TAKXKE IIPaBHIIa OOpaIIEHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OMBITOB MO
MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKA U YTIIEKUCIOTrO
rasa);

IIPOBOJINTH PEAKIMH, TIOATBEP)KIAIOIINE KAYSCTBCHHBIM COCTaB Pa3IMIHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM IMYTEM XJIOpUI-, OpOMUI-, HOAWI-,
kapboHat-, ¢docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HWOHBI HW3YYCHHBIX METAIOB, TMPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OIEPAIlMd MBICIUTEIBHON NESATCILHOCTH — aHAIM3 U
CUHTE3, CpaBHEHHE, 000OIIEeHNEe, CUCTEMATHU3AIINIO, BISIBJICHUE NMPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Yy4YEHHUS CBOMCTB BEIIECTB U XUMUYECKHUX
peakuuii, €eCTEeCTBEHHO-Hay4yHble METOAbl I[O3HAHUS — HaOJIO/ICHHE,
U3MEPEHUE, MOJICIIUPOBAHKE, SKCIIEPUMEHT (peaIbHbIN U MBICJICHHBIN).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIACC
KosunuecTrBo 4yacos
Ne HaumeHnoBanue pa3iesioB u JIeKTPOHHBbIE (LM pPOBHIE)
KonTposbHbie IIpakTHnueckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XMMHYECKHE TOHATHUS
XuMust — BaXkHasi 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bu6moreka [JOK
' MIPAKTUYECKOM e TEeNbHOCTH https://m.edsoo.ru/7f41837¢c
YeloBeKa
BemecTsa u xumnueckue Bbu6moreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHUYeCKNX BeLIeCTB
Bosnyx. Kucnopon. ITonsitue bubmoreka LIOK
2.1 6
00 okcHmIax https://m.edsoo.ru/7f41837c
99 Bonopon. I[Tonsitue o kucnorax 8 1 bu6moreka [JOK
' H COJISIX https://m.edso0.ru/7f41837¢
Boga. PactBopel. [lonsitue 06 bubmuotexa [JOK
2.3 5 1 1
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBI€ KJIACCBI bubmoteka [JOK
24 . 11 1 1
HEOPraHWYEeCKUX COCTMHEHUMN https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paspnea 3. llepuoguueckuii 3akon u llepunoanyeckas: cucrema xumudeckux 31emMeHToB /. U. Menaneneesa. CTtpoeHue aroMoB.
Xumnueckasi cBfi3b. OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMH

[Tepuognyeckuii 3aK0H 1
[lepnonnueckas cucrema

bu6moreka [JOK

31 XUMHYECKuX 31emeHToB /. 1. ! https://m.edso00.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XUMHUYECKasl CBA3b.
3.2 OKHCIIUTEIBRHO- 8 2 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIbHbBIC PEAKIIMHU
bubmioreka [IOK
Hroro no paszeiy 15 https://m.edso00.ru/7f41837¢
PezepBHOE Bpems 3 buGmorera IOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

KosmnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbIe
Ne o/ P Konrpoasbnbie | IlpakTuyeckue (mupp )
NMporpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH
11 [ToBTOpEHUE U yriybiieHne 3SHAaHU I 5 1 bubmotexa [JOK
' OCHOBHBIX Pa3/IeNIoB Kypca § Kjiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuotexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAS U CCOLIAAITHS. 8 1 1 bubmuorexa [IOK
' XUMHUYECKHE PEaKIlMu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. HeMeTaJJIBI M KX COeTHHEHHUS
51 OO6m1ast XxapaKTepuCTUKAa XUMUY €CKUX 4 1 bubmmorexa [IOK
' aneMmeHToB VIIA-rpynmel. ['anorens https://m.edso00.ru/7f41a636
OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX
2.2 anemeHTOB VIA-rpymnmel. Cepa u eé 6 bubmorexa [JOK
' PYHIHL -€p https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO61mas xapakTepUCTUKa XMMHYECKUX
2.3 anemenToB VA-rpynmsl. A3ort, Gpocdop u ux 7 1 bu6amorexa [IOK
' PYHIBL: ’ P https://m.edsoo.ru/7f41a636
COCJTMHECHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
24 anemeHnToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSIUHEHUS
Hroro no pazneny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. Mera/iibl M UX cOeAMHEHUSA

bu6mmoreka [JOK
. 5 4
31 Obmpe CBOHCTB METAILIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
) 7 1
3.2 Baxxaeiinme MeTamibl U UX COEIUHEHUS 6 https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. XuMus u okpyskamas cpeaa
4.1 BemtectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmiorera ITOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJBHOM ITPOT'PAMMBbI

8 KUIACC

Kon
NpoBepsieMoro
pe3yabrara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3033Te.111,H01‘i nporpammsbl OCHOBHOTO oﬁmero 06pa303a}mﬂ

1

ITo Teme: ((HepBOHaLIaJ'II)HI)Ie XUMHYCCKUC ITIOHATHUA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX IOHSATHN: aTOM, MOJIEKYJIa,
XMUMHUYECKUAN 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOTHOPOIHAS ), BAJIGCHTHOCTh, OTHOCHTEIIbHASI aTOMHAsI
¥ MOJICKYJISIpHASI Macca, KOJIMY €CTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,
MaccoBasi JIOJs XMMHYECKOTO J3JEMEHTAa B COCIAMHECHUU, MOJISIPHBIN
00bEM, XMMHYECKas pPEakIus, KiIacCH(UKANUS PEaKIUi: peakiuu
COCIMHEHHUS, PEAKIUH PA3JIOKEHHsI, PEAKIMH 3aMEIICHUs, PEaKIHH
oOMeHa, DK30- W DHAOTCPMUYECKUE PEAKIUHU, TeIIoBOH dPdexT
peakinuu, pacTBOp, MaccoBas JONIsi  BemecTBa  (IPOICHTHAS

KOHIIEHTpAIIMs) B PaCTBOpE

1.2

HWITTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XHWUMHWYCCKUX MMOHATHI U

MMPUMCHSTD 3TH MOHATUS TP OIMMCAHNU BCIICCTB U UX HpCBpaL[[eHI/If/'I

1.3

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIS COCTaBIIeHHsS (opmyi

BELIECTB U YPAaBHEHUI XUMHUYECKUX PEaKLUN

1.4

PACKPLBIBATH CMBICJI 3dKOHOB COXPAaHCHHA MACChI BCIICCTB, IIOCTOSIHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YY€EHUS, 3aKOHa ABOraJipo

1.5

OIpCACIIATL BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

1.6

KJacCU(UIMPOBATh XMMHYECKHME peakuuu (MO YHUCIYy H COCTaBY

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 11O TEIIOBOMY 3P (DHEKTY)

1.7

BBIYUCIISTh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO W MOJISIPHYIO MAaccChl

BCIICCTB

1.8

BBIUMCIIATh MAacCOBYIO JIOJII0 XHMHYECKOIO 3JIEMEHTa Mo (opmyiie

COCIMHCHHS,

1.9

BBIYHUCIIATH MACCOBYIO JIOJIFO BEHICCTBA B paCTBOPC
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1.10

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUA — Ha6J'IIOI[eHI/Ie,

M3MEpEeHue, MOJICIMPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH )

ITo Teme: «BaxxHeline NpeacTaBUTEId HEOPraHUYECKU X BEIIECTBY

2.1

pacCKpbIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHSITHIA: OKCH I, KHMCJIOTAQ,

OCHOBAaHHUCE, COJIb

2.2

ONpCACIIATL IMPUHAAJICKHOCTb BCIICCTB K OHpeIIeJIéHHOMy KJIaccy

COCAMHEHH 10 popMyliam

2.3

KJ'IaCCI/I(I)I/IL[I/IpOBaTB HCOPraHMYICCKUEC BCUICCTBA

24

XapaKTCPU30BATh (OHI/ICI)IBaTI)) O6HII/IC XUMMYECKHE CBOMCTBA BEILIECTB
PAa3IMIHBIX KJIaCCOB, IMOATBCPIKAAA OIIMCAaHUC nmpumMepamMmunu

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIHI

2.5

IMPOrHO3UpPOBATH CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHX

npeBpameHHifI B Ppa3JIMYHBIX YCIOBUAX

2.6

ClleIoBaTh MpaBUJaM  TOJb30BAaHUS XUMHYECKOM TMOCYAOH U
7a00paTOPHBIM 00OpY/JIOBaHUEM, a TaKXKE IpaBUIaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIMSMH I10 BbIIOJHEHUIO
71a00paTOPHBIX XMMHYECKHUX OIBITOB MO IMOJYYEHHIO U COOMpPAHUIO
ra3o00pa3HbIX BEHIECTB (BOAOpOJa W KHUCIOpOAA), MPUTOTOBJIEHUIO
PacTBOPOB C OMPENEIEHHON MacCOBOM 10JIEN paCTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh U MPOBOJAUTh XHMHUYECKHE DKCIEPUMEHTHI  I10
pacllO3HAaBaHMIO PACTBOPOB ILEJNOYEH W KHUCIOT € IOMOIIBIO

UHAUKATOPOB (J1akmyc, ¢peHondTanent, METUIIOpaHX U ApyTue)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEAKLIUU

I[To Teme: «llepumomnueckuii 3akoH u llepuogumueckass cucrema
xumuueckux asnemeHtoB J[. WM. MenneneeBa. CtTpoeHue aToOMOB.

Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIIY

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHNYCCKUX TTOHSTHIA: AAPO aToma,
UIEKTPOHHBIN CIIOM aToMa, aToMHas oOpOWUTaldb, paauyC aroma,
XUMHUYECKasd CBsA3b, IMOJLIpHAsd W HCIOJAPpHAasA KOBaJICHTHas CBA3b,
JJIEKTPOOTPULIATEIIFHOCTh, MOHHAS CBSA3b, NOH, KATHOH, aHUOH, CTEIIEHD

OKHCJICHHUA

3.2

KHaCCI/I(bI/IIII/IpOBaTI) XUMHNYECKHUE IJIEMCHTBI

3.3

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyo (opmy Ilepumonnueckoit

CUCTCMblI XHUMHUYCCKUX OJJICMCHTOB: pPa3iMdaTb TIIOHATHA «TJIaBHAA
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noarpymnmna (Arpynna)» u «nodouynas noarpymnna (brpynmna)», «manbie»

U «OOJIbIIIN €» TIEPUOBI

3.4

packpbiBaTh cmbica llepuoamueckoro 3akona JI.M. MenneneeBa:
ACMOHCTpUPOBATh ITOHUMAHUEC HepI/IOZ[PIquKOfI 3aBHCHMOCTH CBOMCTB

XUMHUUYCCKHX DJIEMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CUCTEMCE

3.5

COOTHOCUTh  O0O3HAueHHUs, KOTOpble HUMEITCI B  Tabiuue
«IIepnognueckas cucrema xumMu4eckux 3neMenToB .M. MenneneeBa»
C YHCIIOBBIMH XapaKTEPUCTHKaMH CTPOEHHS aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB M 3aps sAApa, OOIee YUCIO AIIEKTPOHOB U

pacrpeneneHue uX Mo 3JIEKTPOHHBIM CJIOSIM)

3.6

OMpCACIIATh CTCIICHD OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIANHCHUAX

3.7

OMpCACIIATL BHUI XUMHYECKON CBSI3U (KOBaHeHTHaH )41 I/IOHHaﬂ) B

HCOPraHU4CCKUX COCAMHCHUAX

9 KIIACC

Kon
NpoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BeliecTBO 1 XMMHUYECKAs] peaKIIUsI»

1.1

pacKkpbIiBaTh CMBICII OCHOBHBIX XMMHMYECKHX TIOHATHUH: pacTBOp,
AIIEKTPOJMUTHI, HEVIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JIHCCOLMALINS,
peakIMM HOHHOIO OOMeEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE,
o0OpaTuMbIe u HeoOpaTUMble peakuuy,
OKHCJIMTEIbHOBOCCTAHOBUTENIbHBIE peakuuu, OKHCIIUTED,
BOCCTAHOBUTENb, OKUCJIEHWE M BOCCTAHOBJIEHHE, aJIOTPOIMS,
aMpOTepHOCTh,  XUMHMUECKas  CBS3b  (KOBaJEHTHAs, HOHHafi,
MeTajUIM4ecKas), KpUCTaJNIM4ecKass peléTka, CIUIaBbl, CKOPOCTb

XUMHUUYECKON peaklnu

1.2

HIUIIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBLIX XHUMHYCCKUX MOHATUN U

MMPUMCHSATD 3TH NOHATUS NP ONIMCAHNU BEUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3

COCTaBJISITb YPAaBHEHHUSI DJIEKTPOIMTUYECKONW JIUCCOLMALUU KHUCIOT,
LIeJI0YEd M COJIEH, TOJHBIE M COKPALIEHHBIE YpPaBHEHUS pEaKUUU

WOHHOT0 OOMeHa
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1.4

pPacKkpbIBaTh CYIHOCTH OKHCIMUTCIBHO-BOCCTAHOBUTECIIbBHBIX peaKL[I/Iﬁ

IIOCPE/ICTBOM COCTaBJICHUSI AJIEKTPOHHOIO OajlaHCca 3TUX peaKkLuit

1.5

IIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKON peakun

Ilo Temam: «Hemeraiuibl M uUX coequHEHUS» M «MeTaiibl U HUX

COCAHNHCHU A

2.1

XapaKTepH30BaTh (OMHUCHIBATh) OOIIME U Crieln(UIECKUEe XUMHUECKUE
CBOMCTBA IPOCTBIX M CIOXHBIX BEIIECTB, IOATBEP)KIAAs OIUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHMI COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIAATHL YpPaBHCHUA peaKuHﬁ, MOATBCPKAAIOIUX CYHICCTBOBAHUE

TEHETHYSCKOM CBSI3HU MCXKAY BCIIECCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCUMOCTH OT UX CTPOCHUHA,
BO3MOXHOCTHU HPOTCKAHHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMUHBIX

YCIIOBUAX

24

ClIenoBaTh NpaBWJIAM  [OJIb30BAaHUS XMUMHUYECKOW TMOCYAOM U
nabopaToOpHBIM 00OpY/JIOBaHUEM, a TAKXKE MpaBUJIaM OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHMSMH [0 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHYECKHX OIBITOB IO MOJYYCHHUI0O M COOMPAHUIO

ra3000pa3HbBIX BEIIECTB (AMMHAKA U YTIIEKHCIIOTO rasa)

25

IPOBOAUTh PEAKIMM, MOATBEP)KJAIONIME KAuECTBEHHBIH COCTaB
Pa3INYHBIX BELIECTB: PACIIO3HABATh ONBITHBIM IIYTEM XJIOPU -, OpOMHU I,
uoaun, kapOoHaT, docdar, cuiImKart, Ccyiabdar, THIPOKCHINOHBI,
KaTUOHbI aMMOHMSI, MOHBI U3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B

BOIHBIX paCTBOpaxX HECOPraHNMYCCKHUX BCUICCTB

[To Teme: «XuMus U OKpyXkaroas cpena»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux noHaTuii: I1/IK BemecTsa;

KOpPpO3Usl METAJLJIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepauml MBICHHTCHBHOﬁ OCATCIIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHne, CHUCTEeMAaTU3AIHIO,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBGHHBIX CB${361>'1 — JIA I/13yT~IeHI/I$I CBOI\/'ICTB
BCIICCTB U XHUMHNUYCCKUX peaKL{HfI; CCTCCTBCHHOHAYYHbBIC MCETO/bI
IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MEPCHUC, MOJACTIUPOBAHUC, DKCIICPUMCHT

(peasbHBIN ¥ MBICJICHHBIN)
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IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHaLIaJ'II)HBIC XUMHUUYCCKUEC ITOHATUA

11

[Ipenmer xumun. Pons XuMuM B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HayK. Tena

U BeniecTBa. PU3NUECKHEe CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHHEC BCIICCTB

1.2

ITonstHE O METOAAaX IIO3HAaHUA B XUMHHU. Yucteie BCIICCTBA U CMCCH. CnocoOkbl

pasaciiCHuA cMmecei

1.3

ATOMBI © MOJICKYJIBI. Xumuueckue dijaeMeHTbl. CHMBOJIBI XUMHYECKHX

311eMeHTOB. IIpocThie U Cll0KHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

14

Xumnueckast ¢popmysa. BaleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BeniecTs. OTHOCUTENIBbHAA aTOMHAsA Macca. OTHOCUTENbHAS

MOJICKYJIApHAasA Macca. MaccoBast 70J11 XHMHYIECKOr' 0 2JISMEHTA B COSAUHCHUH

1.5

KomuuectBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €AMHHMII BemlecTBa. Pacuérel mo Qopmyrnam

XUMHUYECCKUX CO€}11/IHCHI/II71

1.6

dusuyeckue M XUMHUYECKHUE SIBJICHUS. XMMHUUYECKas peakuus n eé IMIPpHU3HAKHU.
3aKoH COXpaHCHUS MACChI BCHICCTB. XUMHUYECKHUE YPaBHCHUA. KHaCCI/I(I)I/IKaHI/ISI

XMUMHYECKUX peaKkiuil (COeINHEHNUs, Pa3JIOKEHNUs, 3aMelIeHNs, 0OMeHa)

1.7

XUMHUYECKHUI HKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYI0H, C paBUIaMU
pabotel B jabopaTopuM W TNpuUEMaMH OOpaIlleHus C JIabopaTOPHBIM
o00opyIOBaHMEM, H3yYEHHE U OINUCAaHHE (PUIUYECKUX CBOWMCTB O0pa3loOB
HEOPraHWYECKUX BEUIECTB, HaOMmoneHne pu3nyeckux (TMIaBJIeHHe BOCKA, TasTHUE
Jb/a, pacTUpaHUE caxapa B CTyNKe, KUIEHWE M KOHAEHCAIUS BOJABI) U
XUMHYECKUX  (TOpeHHe  CBEeYH, [pOKaJMBaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJIla C KHCJIOTOW) SIBJICHHMH, HAOJIOJEHUE W OIHMCaHUe
NPU3HAKOB MPOTEKAHHWS XUMHYECKMX peakiuil  (pa3jokeHwe caxapa,
B3aUMOJICHCTBHE CEPHOU KUCIIOTHI C XJIOPUAOM Oapusi, pa3JIoKeHHE THAPOKCUIA
memu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHIE kKenme3a ¢ pactBopom cou meau( 1),
U3y4eHHE CIIOCOO0O0B pa3jesieHus: cMecei (C MOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BHIMIAPUBAHUE, JUCTHJULANUSA, Xpomarorpadus), TPOBEICHHE  OYHUCTKH

HOB&pGHHOfI COJIH, Ha6J'IIO,Z[eHI/Ie " OMUCAHUEC PE3YJIbTATOB MPOBCACHUSA OIIbITA,
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WINTIOCTPUPYIOIICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC MOJIeIICH MOJICKYJI

(mmapocTep)KHEBBIX)

Baxuelimue npeacraBuTeaM HEOPraHMYECKUX BEUIECTB

2.1

Boznyx — cmecp rasos. CocraB Bo3nyxa. Kucmnopon — anemMeHT M Ipocroe
BemecTBo. Haxoxnenue kuciopopa B mpupoze, GU3N4eckue M XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. IIpumenenue kucinopona. CrocoOs!
HOTY4EHUs] KHUCIOpoJa B JabOpaTopuu M HpOMBINUIEHHOCTH. Kpyrosopor

KHCJIOpOAa B IpUupoac. O30H — AJIJIOTPOITHAs MO)II/I(bI/IKaHI/ISI KHCJIoOpoJa

2.2

TennoBoit 3QPeKT XUMUUECKON peakluu, TEePMOXUMHUYECKHUE YPaBHEHHUSI, IK30- U
SHJOTEPMUYECKUE peakIMH. TOIUIMBO: Yrojlb U METaH. 3arps3HEHuE BO31yXa,

ycuJieHHe MapHUKOBOro 3¢ dekTa, pazpylLieHre 030HOBOT' O CJIOS

2.3

Bomopon — snemeHT u mpocTtoe BemiecTBO. HaxokaeHue Bojopoma B IPHUPOJIE,
(hm3nYecKre U XMMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI MoTydeHus. Kucmotsr

" COJIN

2.4

MoutsipHblii 00BEM Ta30B. Pacu€Thl 10 XUMHYECKMM ypaBHEHHUSAM

2.5

®dusnyeckue cBoiicTBa BoAbl. Bona kak pactBoputesnb. PactBopsl. HackienHbie
Y HEHaChILEHHbIE pacTBOPbI. PacTBOpUMOCTh BelIeCTB B BoAe. MaccoBas 105
BEIllECTBA B pacTBope. XUMHYECKHE CBOWCTBa BOAbl. OcHoBanusa. Pomb
pacTBOpPOB B MNPUPOAE U B KU3HU 4YesoBeka. KpyroBopor BOAbI B NpUPOAE.

3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYHCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanuss wneoprannueckux coenuueHuid. Oxcunabl. Krnaccudukanus
OKCHJIOB: cosieoOpasyromme (OCHOBHBIE, KHCJIOTHBIe, aM(QOTepHBIE) U
HecosieoOpasyrome. Homenknatypa okcuioB. dusnueckue M XUMHUYECKUE

CBOMCTBa OKCHOB. HonyquI/Ie OKCHA0B

2.7

OcHoBanusa. Krnaccudukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuii. dusnyeckue U XUMHYECKHE CBOWCTBA

ocHoBaHuil. [TonydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukauus xucinor. Homenknatypa kucnor. dusmueckue u
XUMUUYECKHE CBOMCTBa KUCJIOT. Pgan axtuBHoctu MmetayuioB H.H. Bbekerosa.

ITony4yenue KUCIOT

2.9

Comu. Homenknatypa cosedl. @usndeckue M XHMHYECKUE CBOMCTBA COJIEH.

[Tony4yenue conen

2.10

I'eneTndueckas CBS3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUUYECKUH OKCIICPUMCHT: Ka4CCTBCHHOC OIIPCACIICHUC COACPIKaHUsA

KHCJIOpOoAa B BO3AYXEC, ITOJYYCHHC, C06I/IpaHI/Ie, paciio3HaBaHUC W HU3YUYCHUC
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CBOMCTB KHCIIOpO/a, HAOIIOEHNE B3aMMOJEUCTBHS BEIIECTB C KHUCIOPOIOM H
yCJIOBUSI BOBHUKHOBEHUS M MPEKpAIICHUs] TOpeHus (Imoxkapa), 03HAKOMJICHUE C
oOpa3llaMM OKCHJIOB UM OIIMCAaHME WX CBOWCTB, IIOJy4YECHHE, COOMpAHHE,
pacrio3HaBaHUWE M HM3Y4E€HHUE CBOMCTB BOAopoja (TOpeHHE), B3aUMOJICHCTBHE
Bogopoaa ¢ okcugoM meau(ll) (Bo3aMokHO HCIOIB30BaHNE BUEOMATEpUATIOB),
HaOMOIcHHEe O00pa3IoB BEIIECTB KOJIWYECTBOM | MOJIb, HCCIEIOBaHUE
O0COOEHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IUYHOW  PACTBOPHUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOW JOJIEM pacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeETaUIaMH (HATPUEM M KaJbIUEM)
(BO3MOXKHO M CIIOJIb30BAaHUE BUCOMATEPUAIIOB), OMPEIEICHIE PACTBOPOB KU CIIOT
U IEJI0Y€eH C TOMOIIBI0 HHANKATOPOB, HCCIIEIOBaHIE 00Pa31l0B HEOPTraHUYECKUX
BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIOICHIE H3MEHECHHS OKPACKH MHIUKATOPOB B
pacTBOpax KUCIOT M Iiejovel, udydenue B3aumopaencTus okcuna meau(ll) c
pacTBOPOM CEpHOM KHCIOThI, KUCIOT C METajylaMH, peaKiui HeWTpasiv3alui,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJHOIO METaJUIa JAPYrUM
U3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaxxHeimme

KJIACCbl HEOPraHN4YCCKUX COG[[I/IHGHI/IfI))

[lepnonnuecknii 3akoH u Ileprnonnueckas cucreMa XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHrne aTOMOB. XUMHUUY€ECKasi CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIBHBIC PCAKIITUN

3.1

[TepBble MONBITKY KJIacCU(PUKALNN XUMUYECKUX AyieMeHToB. [ToHsTHe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IEJOYHbIE U IIEI0YHO3EMEeNbHbIE METaJUIbl, TaJloreHbl,
UHEPTHBIE Ta3bl). DIJIEMEHTHI, KOTOpble 00pa3yloT am¢OTepHbIE OKCHIbI U

TUAPOKCHUABI

3.2

[Tepnonnueckuit 3akoH. [lepuoauueckas cucremMa XuMH4ECKUX dnmemeHToB ..
Menneneea. Kopotkonepuonnas u aiauHHonepuoaHas Gopmsbl [lepuoamaeckoit
cuctemMbl xumudeckux anemeHToB J[.M. MenneneeBa. Ilepuoabl M rpymnmsl.
@U3NYECKUI CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB MEPHOAA W TPYIIIbI

SJICMCHTA

3.3

Crpoenne atomoB. CocraB aToMHBIX snep. M3oronsl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000J04YeK aToMOB HepBbIX 20 XUMHYECKUX DJIEMEHTOB
Ilepuoanueckoii cucremnl J[.M. MenaeneeBa. XapaKTepUCTUKAa XUMHUYECKOIO

3JIeMEHTa 1o ero noyioxkeHuto B [lepuoauueckoii cucreme J1.1. Menneneera

3.4

33KOHOM€pHOCTI/I HU3MCHCHUA paanyca aToOMOB XHUMHYECKHUX DBJICMCHTOB,
METATINYSCKUX M HEMETAIUIMUYECKUX CBOMCTB IIO rpymnmnaM wu nepuoaam.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuognueckoll cUCTEMBl XUMHYECKHX
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AJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. .M. MenneneeB — y4éHblil u

rpak1aHUH

3.5

Xumuueckast cBsi3b. KoBanmeHTHass (moysipHass W HEMOJSIPHAsl)  CBS3b.

DJIEKTPOOTPULATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. llOHHAs CBA3B

3.6

Crenenp okuciieHUs. OKHCIUTEILHOBOCCTAHOBUTENLHBIE peaKuuu. HpOHGCCLI

OKHCJICHUS U BOCCTAaHOBJICHHS. OKHMCIHTEIN U BOCCTAaHOBUTEIN

3.7

XuMHUYeCKUH OKCIICPUMCHT: HU3YUCHUC 06pa3u0B BCIICCTB MCTAJJIOB H
HEMCTAJIIO0B, B321PIMOI[CI>1CTBHC THAPOKCHAa HHUHKa C pacTBOpaMMu KHUCJIOT H
IHCJ'IO‘IGﬁ, MMPOBCACHUEC ONbITOB, WIUIIOCTPHUPYIOIIUX MNPHUMEPBI OKHUCIUTCIBHO -

BOCCTaAHOBHTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PCaKIKU pa3IOKCHUAA, COC)II/IHGHI/ISI)

9 KITIACC

Kon

HpOBepﬂeMbl H 3JIeMeHT coacprkanus

BemectBo 1 xumuueckas peakius. [lopropenue

11

Ilepnonnuecknii 3akoH. [lepuoanueckas cucrema XuMHU4YecKkux anemeHToB J[.M.
MenneneeBa. CrpoeHue aTromMoB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOICTB
XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kaius, KaablUusi U HX
COCIUHEHUN B COOTBETCTBUU C IIOJIOKCHHEM dJeMeHTOB B lleprnommyeckoin

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

Crpoenune BemiecTBa: BHIbl XUMHYECKOM CBA3M. THIBI KPUCTAJNIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAINIMYECKON PEIIETKU U
BUJA XUMHUYECKOH cBs3u. Kraccupukanus ¥ HOMEHKIATypa HEOPraHHYeCKUX
BEIIECTB (MEXKIyHapoaHAas U TpUBHAIbHAsA). XUMHUYECKHE CBOICTBA BEIECTB,
OTHOCSIIIMXCST K  Pa3jMYHBIM  KjaccaM  HEOPraHMYeCKUX  COEIUHEHHIA,

FCHCTHUYCCKAas CBA3b HCOPIraHMUCCKUX BCIICCTB

1.3

Knaccudukainus XuMu4ecKux peakiuil Mo pa3IuvHbIM MpU3HaKaM (110 Yuciay U
COCTaBy YYacCTBYIOIIMX B peaKIMH BEUIECTB, MO TEIIOBOMY 3(dexTy, Mo
M3MEHEHUIO CTENEeHEeH OKMCIEHUS! XMMUYECKUX AJIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHIO KaTaJu3aTopa). DK30- U SIHI0TEPMUUYECKUE PEAKIINHN, TEPMOXUMHUUYECKHIE

ypaBHeHuUs. [IoHsITHE O CKOPOCTH XUMHYECKON PEaKIuu

14

[Tonsatue 00 oOpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [lonstue o
TOMOTEHHBIX M FeTEePOreHHbIX peakiusax. [IoHsTHe 0 XuMU4ecKoM paBHOBECHH.
@akTophl, BIUSIOIIME HAa CKOPOCTh XHMHUYECKOM pEAKIUU U IOJIOKEHUE

XUMHUYCCKOro paBHOBECUS
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1.5

OKHCIIMTENBbHO-BOCCTAHOBUTEIILHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHMCIIUTEIIbHO-BOCCTAHOBUTENbHOW  peakuuu.  CocraBieHHE  ypaBHEHMM
OKHCJIUTEIIbHO-BOCCTAHOBUTENbHBIX PEAKUUA C HCIOJIb30BAHHEM METOJa

AJICKTPOHHOT'O OajiaHca

1.6

Teopus >IEKTPONUTUYECKON IUCCOLUALUN. DIEKTPOJUTHI U HEIEKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHu3M QUCCOLMALUU BEILECTB C PA3IMYHBIMU BHJAMHU
XUMHUYECKOi cBA3Hu. CteneHp aucconuanuu. CUIbHBIE U Clabble 3JIEKTPOJIUTHI.
Peaknnu moHHOrO oOMeHa. YCIOBHS NMPOTEKaHHs peakluil MOHHOro OOMEHa,
MIOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBolicTBa KHUCIOT,
OCHOBaHMIl M coieil B cCBeTe MPEICTaBICHUH 00 3IEKTPOIUTHYECKON

Jucconuanuu. KauecTBeHHEIE PC€aKIu Ha NOHBI. ITonstue o TuapoJiu3e coen

1.7

XUMUYECKUA DSKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTANIMYECKUX
pEIIETOK HEOPraHMYeCKWX BEIIECTB — METAJIOB UM HeMmeTawioB (rpadurta u
anMasa), CIOXKHBIX BEIIeCTB (XJIOpuAa HATpUsl); UCCIEJOBaHUE 3aBUCHMOCTH
CKOPOCTM XHUMHUYECKOW peakluu OT BO3JACHCTBUS pa3MYHbIX (aKTOPOB;
UCCJIEIOBAHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIECTB,  Ipolecca
JUCCOLMAIMM  KHUCJIOT, IIesodeid M cosied  (BO3MOXHO HCIOJIb30BaHHE
BHUJIEOMATEPUAJIOB); IPOBEACHHE OIBITOB, HJUIIOCTPUPYIOUIMX IPU3HAKU
MPOTEKaHUsl PeaKIuii HOHHOTO oOMeHa (0O0pa3oBaHHE OCaliKa, BBIACIEHHE Ta3a,
00pa3oBaHME BOJIbl); OIBITOB, HWIUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEaKIHi (ropeHHe, peakuuu pa3iokKeHHs, COeTUHEHHS);
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEAKLIUM

Ha UOHBI;, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1da4

Hemerannel u UX cCOeqUHEHUS

2.1

OO6mass xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u Gu3ndecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMHUYECKME CBOMCTBA Ha IpUMepe XJopa
(B3auMojeiicTBUE € MeTajulaMH, HEMETaJlJlaMH, IeJo4aMH). XJIOpOBOAOPOL.
ConsHas KHMCIIOTa, XMMUYECKUE CBOWMCTBA, MOJIy4eHHUE, IpUMEHeHue. [leficTBue
XJIOpa ¥ XJIOPOBOAOPOAA HAa OpPraHM3M 4elioBeKa. BakHeilmme XJIopuabsl U UX

HaXO0KJICHUE B PUPOJIE

2.2

Obmas xapaktepuctuka sieMeHTOB VIA-rpynmel. OcoOGEHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusd. CTpoeHue U Qpusnueckue CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa M Cepbl. AJUIOTPOIHbBIE MO (PUKAIIMH KUCIOPOAa
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOAOpOA, CTpoeHHE, (PU3NIECKHE U

XHUMHYECKHE CBOMCTBA. OKCI/IHBI CCPBI KaK NMPEACTAaBUTCIIN KHCIOTHBIX OKCUIOB.
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Cepnast kucnora, ¢uU3HUYECKHE M XUMHYECKHE CBOWCTBa (00ImHMe Kak
IpeACTaBUTENl Kjlacca KUCIOT M crenuduyeckue). XUMHUUYECKHE pPEaKuy,
JIeKalllie B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MOJy4eHHS] CEPHOM KHCIOTHI.
[Tpumenenue. Comu CEpHON KHUCIOTHI, KAUECTBEHHAs PEaKIlis Ha Cyib(at-HoH.
Haxoxnenue ceppl m €€ coenquHeHUd B mpupope. XUMHUYECKOE 3arpsi3HeEHUe
OKpY’Kalollleil cpelbl COeNMHEHUSMHU cepbl (KHUCIOTHBIE IOXKIH, 3arps3HEHue

BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIO0TBPAIICHHS

2.3

OOmrass xapakrepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHCIEHUS. A30T, paclipocTpaHeHHE B MPUPOJIE,
¢busnyeckne U XuMudeckre cpoiictBa. Kpyrosopor azora B mpupojae. AMMHUaK,
ero (Qu3MYeckue M XMMHUYECKHE CBOMCTBa, MoyiyueHue M npumeHenue. Conu
aMMOHUS, UX (PU3HUYECKHE U XUMUYECKUE CBOMCTBa, NpuMeHeHne. KauecTBeHHas
peakiysl Ha MOHBI aMMOHHS. A30THas KUCJOTa, €€ MoJlyuyeHue, (pusnueckue u
XUMHUYECKHE CBOWCTBa (OOmIME Kak MPEACTaBUTENS Kiacca KUCIOT H
cneuuduueckue). Mcrnonb3oBaHHe HUTPATOB M COJIE aMMOHHS B KauecTBe
MHUHEpaJIbHBIX yIOOpeHHd. XHUMHUYECKOE 3arpsi3HECHHE OKpPYXKalollehd Ccpenbl
COCMHEHUSMH a30Ta (KHUCIIOTHBIE AO0XKAM, 3arps3HEHUE BO3/yXa, MOYBBl U

BOJIOEMOB)

2.4

®ocdop, amnorponHsie Mogudpukanuu Gocdopa, GU3NIECKUE U XUMUUYECKUE
coictBa. Oxcun dochopa(V) u  dochopnas xkuciora, ¢uznyeckue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomp3oBanue (ocdaroB B KadecTBe

MUHEpaJIbHBIX YI00peHUN

2.5

OOmiass xapaktepuctuka 351eMeHTOB |VA-rpynnel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTE€pHble CTENEHH OKHUCIEHHUA. YTIJepol, aJUIOTPOIHBIE
Moau(pUKaLlUK, paclpocTpaHEHHE B MpuUpone, (U3NYECKHEe U XHUMHUYECKHe
coiicTBa. AncopOuus. Kpyrosopot yriaepoaa B mpupoae. OKCHIIBI yTliepoaa, ux
¢u3nuecKkue W XUMHUYECKHME CBOMCTBA, JEHCTBHE HA >KHBBIC OPraHHU3MBI,
MOJTy4YEeHUE U MPUMEHEHHE. JKOJOTHYECKUE MPOOIIEMBI, CBS3aHHBIE C OKCHUIOM
yraepoga(lV); rumoresa riao0adbHOTO TOTEIUICHUS KIMMAaTa; MapHUKOBBINA
¢ dekT. YroapHas KHCIOTa U €€ coJi, uX (U3HYECKHEe U XMMHUYECKHE CBOMCTRA,
nonyyeHHue U npuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI
Hcnonp3zoBanue kapOOHATOB B OBITY, MEUIIUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM

X034ICTBE

2.6

HepBOHa‘-IaJIBHBIG MIOHATHS 00 OpPraHu4YcCKUX BCHICCTBAX KaK O COCIMHCHHUAX
yriaepoaa (MeTaH, OTaH, OJOTWJICH, AUCTHJICH, 3TAaHOJ, TJIMLICPUH, YKCyCHAas

KI/ICJ'IOTa). HX cocTaB 1 XMMHUUYECKOE CTpPOCHHUC. ITousTre 0 OMOTOTrHYECKH BaKHBIX

35




BCIICCTBAX: XKHUpPaAX, 6em<ax, yriiesogax — W HUX POJM B JKHU3HU YCJIOBCKA.

MaTepI/IaJ'IBHOG CAVMHCTBO OPraHN4CCKUX U HCOPraHM4CCKUX COG):[HHGHHI;'I

2.7

Kpemnuii, ero pusnueckre 1 XuMHU4E€CKHE CBONCTBA, TIOJyYEHHE U IPUMEHEHHE.
CoenuHenust kpemHusi B mpupoge. OOmme mnpeacTtaBieHuss 00 OKcuie
kpemuus(1V) u kpemHueBoi kucinore. CHIMKATBI, UX HCIOJIH30BAHUE B OBITY,
MEIUIMHE, TPOMBIIIEHHOCTH. BakHeillne cTpouTelnbHbIE MaTepHabl:
KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, xese300eToH. I[IpoGiembl Ge3zomacHOro

HCIOJIb30BAHUS CTPOUTCIbHBIX MaTCpUAJIOB B HOBCCI[HGBHOﬁ KHU3HHU

2.8

XUMHYECKHI 3KCIIEPUMEHT: H3y4eHHe 0Opa3loB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKLUUN HA XJIOPUL-
MOHbl W HAOJIOJEHHE IPU3HAKOB HMX IMPOTEKaHMS; OIBITHI, OTpa)Kalolue
¢du3nuecKue U XMMUYECKUE CBOMCTBA TaJlor€HOB U UX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB); O3HAKOMJICHHE C 00pa3laMu XJIOPUIOB
(ranoreHU0B); O3HAKOMJIEHME ¢ oOpaslamMu cepbl U €€ COeAUHEHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BAHHME BHUJEOMAaTepHalioB); HaOIIOAEHHE Ipoliecca
o0yriauBaHUs caxapa MOJ JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOI KHCIIOTHI;
U3y4YE€HUE XMMHUYECKHUX CBOMCTB pa30aBiIEeHHON CEpHOM KHUCIIOTbI, IPOBEACHHE
KaueCTBCHHOW peaKIuu Ha CcyibpaT-dOH U HAONIOJCHHE Ipu3HaKa o€
MPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3MUECKHMMH CBOMCTBaMH a3ota, ¢ochopa u ux
CoelMHEHNH (BO3MOXKHO HCIOJb30BAHHWE BHJIEOMATEpHANIOB), 0Opa3lnaMu
a30THBIX U QocPOopHBIX yaoOpeHuit; moaydeHrue, coOnpanme, pacro3HaBaHUuE U
U3y4eHHE CBOWCTB aMMMAKA; MPOBEJEHUE KAaYECTBEHHBIX pEAKIMil Ha HOH
amMmmoHuss u  (QochaT-MOH W HM3ydEHHE TPU3HAKOB HMX IPOTEKaHUS,
B3aMMOZEHCTBUE KOHLEHTPUPOBAHHOW a30THOW KHUCIOTHI C MEAbIO (BO3MOXHO
UCIOJb30BAaHUE BHJIEOMATEPHAJIOB); H3Y4YEHHE MOJEIEeH KpPUCTANIMYECKUX
peléTok anMasa, rpaguTa, QpyJuiepeHa; 03HaKOMJIEHHE ¢ NIPOLIECCOM aacopOLun
pPAcCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTUBOIa3a;
HoJy4yeHue, coOupaHue, paclio3HaBaHUE U U3yYEHHUE CBOMCTB YIJIEKUCIIOro rasa;
IIPOBE/ICHNE KaUyeCTBEHHBIX PEeaKLnil Ha KapOOHAT- U CUIIMKAT-MOHBI U U3y4EHUE
IIPU3HAKOB HX IPOTEKAaHMs; O3HAKOMIICHHE C MPOAYKIUEH CHIMKATHOU
IIPOMBILUIEHHOCTH ; PELIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeimme

HEMCETAJIJIbI U UX COCIUHCHUI»

MeTaisl 1 ux COCOIUHCHUA

3.1

OO0mas XxapakTepruCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkenuss B llepmoguyueckord cucTeMe XHUMUYECKHX diemeHtoB /[I.U.

MeHnpeneeBa u CTPOCHUA aTOMOB. CTpOGHI/Ie MeTaJIoB. Mertamudeckasi CBsI3b U
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METAJUIAYECKAs] ~ KPUCTAUIMYECKas  pemeéTka. OJIEKTPOXUMHUYECKHH Pl

HaIpsHKEHUM METalIoB

3.2

dusnueckue U XMMHUECKHE cBoiicTBa MeTaioB. Ob6mue crnocodbl MOIydeHHs
MeTaysioB. [ToHsTHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. Crjassl (CTanb, YyTyH, AIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHUE B

6LITy W IIPOMBIIIIJICHHOCTH

3.3

[lemounbie MeTamabl: nojoxkeHue B Ilepuogmyeckoil cuctemMe XUMHUYECKUX
snemenToB .M. MeHnaeneeBa; CTpoOeHME MX aTOMOB; HaXO0XIEHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HATpusi M Kanus. [IpuMeHeHHe IIeTOYHBIX METaJUIOB U UX

COEIMHEHUN

3.4

lemouno3eMenbHBIE  METAAAbl MarHuii W KaJbIUM: IIOJO0XKCHHE B
Ilepnonuueckoi cucreme xumudeckux nieMeHToB .M. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXieHue B mpupoge. Puznueckne M XUMHUYECKHE CBOMCTBA
MarHus ¥ KaJiblins. Baxxueimme coennHeHus KaIblus (OKCUI, THAPOKCHU/I, COJIHN ).

JKEcTkOoCTh BOJBI M CITOCOOBI €€ yCTpaHEHUs

3.5

AmroMuHui: nonoxenue B [lepuoanueckoil cucteMe XMMU4eCKUX 31eMeHToB J[. 1.
MeneneeBa; CTpoeHHE aToMa; HaxoxJaeHue B mpupope. Dusndeckue u
XHMHUUYECKHE CBOMCTBA altoMUHUS. AM(OTEpHBIE CBONCTBA OKCHJIA U THJIPOKCUIA

AJIFOMHUHU A

3.6

Kene3o: nonoxenue B llepuoanueckoin cucreme xuMuueckux snemenTos J1.1.
MenzeneeBa, CTpOGHHE aToMma; HaxoxkJIeHue B mnpupoxe. Dusznueckue u
XUMHUYECKue cBoicTBa keme3a. Okcuawl, ruapokcuabl u comu sxenesza(ll) u

xene3za(lll), ux coctaB, CBOMCTBA U TIOJy4ECHHE

3.7

XUMHUYECKHI KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMy METAJIJIOB U CIJIABOB,
uX (U3MYECKMMH CBOWCTBAMHU; H3Y4YEHHE pe3yJbTaTOB KOPPO3HH METAJIOB
(BO3MO>KHO HCITOJIb30BAHHE BHIEOMATEPUATIOB), 0COOCHHOCTEN B3aUMOIEHCTBUS
OKCHJIa Kalbllusg M HAaTpUs C BOAOW (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAJIOB); MCCIIEOBAHNE CBOMCTB JKECTKOM BOABI; Ipoliecca FopeHus
’KeJe3a B KUCIIopo/ie (BO3MOXKHO HCITOIb30BAHUE BUJIEOMATEPHAIIOB); IPU3HAKOB
MPOTEKaHUsI KAYECTBEHHBIX PEaKIUi Ha MOHBI (MarHus, KajbIHs, aJlOMHHHUS,
uuHka, xeneza(ll) u xxeneza(lll), megu(ll); HabmroneHue U onrcaHue MPOLIECCOB
OKpalllMBaHUsl IUJIAMEHM HWOHAMU HATpHs, Kalusd M Kaablus (BO3MOXKHO
UCTIONb30BAaHUE BHJICOMATEPUANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOICTB
TUAPOKCUA AFOMUHHUS M THAPOKCHUJA ITUHKA, PEIICHHUE KCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe «BakHelIme MeTaJIbl 1 UX COSITUHEHUS)
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XUMHsI B OKpy:Karolas cpeaa

4.1

Hosble Marepuansl U TexHojoruu. Bemecrtsa U Marepuaisl B IIOBCEIHEBHOU
KM3HU YelOoBeKa. XMMHMs U 340pOBbE. be3omacHoe MCIOoab30BaHUE BEILECTB U
XUMHUYECKUX peakuuii B ObITy. IlepBas moMmols Npu XMMHUYECKUX OXOrax M

OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYKaOIIen
cpenst IIJAK. Ponp xumuu B pemieHuu 3xonorudeckux npobiuem. [IpupoaHsie
WCTOYHHUKHU YTJIEBOAOPOAOB (yrosib, MPUPOAHBIA Ta3, HedTh), MPOAYKTHl HUX

nepepaboTKH, X POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHYECKUN IKCHEPUMEHT: M3yueHHue 00pa3lioB MaTepHasioB (CTEKIIO, CIIaBbI

MCTAJIJIOB, ITOJIMMECPHBIC MaTepI/IaJ'IBI)
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MMPOBEPAEMBIE HA OI'D 10 XUMUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJILHON
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBEPsIeMOro
TpedoBaHuUs

IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yibTaTam 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl
OCHOBHOT0 0011ero oopa3oBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TMO3HABAEMOCTH SIBICHUI NPUPOIbI, MOHMMaHHE OOBEKTUBHOMN
3HaYUMOCTH OCHOB XMMMUYECKOW HAayKH KakK OOJAacCTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOLIed KyJIbTypbl M HPaKTUYECKOH
NEATeJIbHOCTH 4YeJIOBEKa B YCIOBHSX COBPEMEHHOIo OOIIEeCTBa;

IMOHMMAaHUC MECTAa XUMHH CPCAHN JAPYTUX €CCTCCTBCHHLIX HAYK

1.2

0 HAYYHBIX MCTOAAX ITO3HAHUA, B TOM YHCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAaX HUCCICHOBAHHA BCHICCTB W  HU3YUYCHHA
XHUMHYCCKHUX peaKuHﬁ; YMCHHUC UCIIOJIb30BATb MOACIN IJIA 00BSICHEHHUS

CTpOCHHA aTOMOB 1 MOJICKYIJI

1.3

o chepax npodeccHoHAIBHON AESITeIbHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMM Ha JOCTHIKECHHUAX
XMUMHUYECKOM HayKH, 4YTO MO3BOJUT OOydYaloIUMCs paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaymiei mpodeccuoHaIbHON 1eaTeIbHOCTH
U cJienaTh OCO3HAHHBIM BEIOOP XMMHH KaK MPO(QUILHOTO TpeaMeTa pu

Mepexojie Ha YPOBEHb CPETHEr0 00IIero o0pa3oBaHus

Bnagenue cucreMoil XMMHUYECKUX 3HAHUN U YMCHHUC IIPUMCHSATDH

CUCTCMY XUMHNYCCKHX 3HaHI/II>’I, KOTOpas BKIIHOYACT:

2.1

BaKHEHINIME XUMHUYECKHE TOHATHS. XHMHUYECKHH DJJIEMEHT, aTOM,
MOJIEKYyJ1a, BEIIECTBO, MPOCTOE M CJOXHOE BEIICCTBO, OJHOPOIHAS H
HCOI[HOpOI[HaH CMECh, OTHOCUTCJIIbHBIC aTOMHAas U MoneKmepHas[ MAacCcCHI,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAsT Macca, MOJSIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJb (CpemHssl), XUMHUYECKas PEaKIlus,
pEaKIMU COCAMHCHMS, DPEAKIMM Pa3JI0KCHHS, PEaKIMU 3aMEIleHUs,
peakiu oOMeHa, TETUIOBOM AP EKT peaKIMH, K30~ U SHIOTCPMUIECKUE
peakiMu, pacTBOp, MaccoBas JOJIS XUMHYECKOTO JJIEMEHTa B
COCAUMHCHUU, MAaCCOBAA NOJI1 U IMPOUCHTHAA KOHLCHTpALA BCIICCTBA B

pacTBope, SApO aToma, JIEKTPOHHBINA €0l aToMa, aTOMHasi opOUTab,
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paauyc aToMa, BAJICHTHOCTb, CTEICHb OKHCICHHS, XUMHUYECKas CBS3b,
JIIEKTPOOTPHULIATENILHOCTD, ITOJIPHAS U HEMOJISAPHAS KOBAJICHTHAS CBS3b,
WOHHAas CBSI3b, METAJLIMUECKasi CBA3b, KPUCTAJUIMYECKAs peHIETKa
(aTomMHasl, HMOHHAs, METaJUIMYECKas, MOJEKYyJIsipHas), MOH, KaTHOH,
AQHUOH, YIEKTPOIUT U HENIEKTPOIIUT, DJIEKTPOJIUTHIECKAS TUCCOLUALI U,
peakiMy  HOHHOIO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKLNU, OKUCIUTEIb U BOCCTAHOBUTEIb, OKACIIEHUE U BOCCTAHOBIICHUE,
JNIEKTPOJIN3, XUMUYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTHUMBbIE
peaKLnn, CKOPOCTb XMMUYECKON peakinu, Katanusarop, [IJIK, koppo3us

MECTAaJLJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralOIINe 3aKOHbl XHWMHHU: 3aKOH COXpPaHEHHUS MaccChl,
nepuoandeckuii 3axkod .M. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTABA,

3aKOH ABOraJpo

2.3

TCOPUHU XHUMHUH: ATOMHO-MOJICKYJIApHAas TCOpU, TeOpUA

BHGKTpOHHTHqCCKOﬁ JUCComrManuu

Brnanenve ocHOBaMHU XMMUYECKOW IpaMOTHOCTH, BKIFOUYAIOIIIEH:

3.1

YMEHHE MTPABHILHO MCIIOJIh30BaTh U3YUCHHBIC BEIIESCTBA U MATECPHUAIIBI
(B TOM YK CIIe MUHEPATbHBIC YIO0PEHUS, METAIUIbI M CILIaBbI, TPOITYKThI
nepepaboTKH  MPUPOAHBIX  HCTOYHUKOB  YTIEBOAOPOAOB  (YTIIf,
MpPUPOTHOTO Ta3a, HepTH) B OBITY, CETbCKOM XO3SICTBE, Ha
MPOM3BOJICTBE ¥ ITOHUMAHUE 3HAYCHHS )KUPOB, OCJIKOB, YIIICBOIOB JIJIS
OpraHuM3Ma 4eJIOBeKa; YMEHHE MPOrHO3MPOBATh BIMSHHE BEHIECTB U

XUMHUUYCCKUX TIPOHCCCOB Ha OpraHu3M 4YCJIIOBCKA M OKPYKAIOIIYIO

MNpUPOAHYIO CpEaYy

3.2

YMCHUC HHTCIpUPOBATH XUMHWYCCKHC 3HAHHA CO 3HAHUAMU JPYIUX

y4eOHBIX MTPEIMETOB

3.3

HaJIU4YHUe ONbITa pabOTHI C PA3IMYHBIMU UCTOYHHUKAMU HHPOPMALIMH 11O
XUMHUU (HaydHas ¥ HAy4YHO-TIONYJIsIpHas JUTepaTypa, CIOBapH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBCKTUBHO OIIEHWBAaTh HWH(OpPMAIMIO O BEIIECTBAaX, WX
MPEBPALICHUSX U TPAKTUYECKOM MPUMEHEHUH U YMEHUE UCIIOJIb30BaTh

e€ 11l pelieHus: yueOHO-T03HaBaTeIbHbIX 3a/1a4

BnaneHHe OCHOBaMU MOHSITHMHOTO arIapata ¥ CMMBOJIMYCCKOI'O sA3bIKa

XMMHH AJI1  COCTaBJICHUA (bOpMyJI HCOPraHUM4YCCKUX BCIICCTB,
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YPaBHEHHH  XMMHUYECKMX  pEaKIui; OCHOBAaMHU  XUMHUYECKOMN

nomeHksatypsl (IlUPAC u tpuBnanbsHoi)

YMeHue oOBACHATh CBA3b IMOJOKEHMs 3JeMeHTa B Ilepuoaunueckoit

CUCTCME C YHCJIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHHUSA AaTOMOB

5 XUMHYECKUX DJIEMEHTOB (COCTaB | 3apsia  sapa, oOIIee YHCIo
AJIEKTPOHOB), paCHpeNeNeHUeM »JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KATHUS U KATbIUs
[IpencraBnenne 0 NEPHOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB (pauyc aToMa, 3JIEKTPOOTPHUIATEIbHOCTb), MPOCTHIX U
6 CIIOKHBIX BEIIECTB OT INOJOXKEHUS dJeMeHTOoB B Ilepuoanueckoit
cucteMe (B MaJbIX MEPHOAaX U TJIABHBIX OATPYIIaxX) U 3JIEKTPOHHOTO
CTPOEHUS aTOMa
7 YMmenue kinaccu pUImpoBaTh:
7.1 XUMHYECKUE IJICMEHTHI
7.2 HEOpPraHWYECKHE BEIeCTBA
7.3 XUMUYECKUE pEaKIuu
8 YMeHue onpenensirsb:
8.1 BAJIGHTHOCTb M CTENEHb OKHCICHHS XUMHUYECKUX 3JIEMEHTOB, 3apsij
' MOHA
8.9 BHUJT XUMHUYECKOH CBSI3M W TUI KPUCTAIUIMYECKOH CTPYKTYpHI B
' COEIIMHEHUAX
8.3 XapaKTep cpeAbl B BOJHBIX PaCTBOPAX BELIECTB (KUCIOT, OCHOBAaHMIA)
8.4 OKHUCJIUTEIIb U BOCCTAHOBUTEIh
9 YMeHue xapakTepru3oBaTh (U3HMUECKUE U XUMUYECKUE CBOMCTBA!
IIPOCTBIX BEIIECTB (KUCIOPO, 030H, BOJOPOL, I'paduT, ainMas, KpeMHUH,
9.1 azot, (Gocdop, cepa, XJIOp, HATPUH, KAIMWA, MarHUH, KaJbIUH,
ATFOMHUHUH, KEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOAHBIX PACTBOPOB (BOAa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOIOPOI, OKCUIBI U THAPOKCHIBI MeTaioB |—I1A
9.9 rpynn, amomunus, menu (Il), muaka, xeneza (Il u Ill), oxcumsr

yraepona (Il u 1V), kpemuus (1V), azora u pocdopa (111 u V), cepsr (IV
u VI), cepuucras, cepHas, a3otucrasi, a3oTHasi, ocdopHasi, yroibHas,

KpEMHHCBAA KHCJI0OTA U UX COJII/I)
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MIPOTHO3UPOBAThH U XapaKTEPU30BaTh CBOKMCTBA BEILECTB B 3aBUCUMOCTH

OT UX COCTaBa U CTPOCHUA, IPUMCHCHHEC BCIICCTB B 3aBUCUMOCTU OT UX

33 CBOWCTB, BO3MOXXHOCTh IPOTEKAHUS XUMHUYECKHX IIPEBpAIICHUN B
Pa3IUYHBIX YCIOBHSIX
10 YMeHue coCcTaBIsITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEaKIluii, B
TOM YHCIIE:
10.1 peakiuii HOHHOTo oOMeHa
10.2 OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU
103 WJUTIOCTPUPYIOLIUX XMMHYECKHE CBOWCTBA U3yUYEHHBIX KJIACCOB (T'PYIII)
' HEOPraHWYECKUX BEIIECTB
104 MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBA3b MEXAY HUMHU
11 YMeHue BBIUUCISITD (IIPOBOAUTE PACUETHI):
111 OTHOCUTEIBHYI0 MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTa B COEIMHEHUHT
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacCTBOpE,
11.3 KOJIMYECTBO BEILIECTBA U €0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHMHUYECKHX pEAKIUA U HAXOIUTh KOJIUYECTBO
' BEIIeCTBa, 00HEM M MacCy peareHTOB MM MPOAYKTOB PEaKIIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAYYHOT'O MO3HAHUS (HAOJII0ICHHE, H3MEpPEHHE,
121 AKCIIEPUMEHT, MOJICITUPOBAHKE) TIPU U3YUCHHUH BEIIECTB M XUMHUECKHX
' SIBJICHUI; YMEHUE CPOPMYIHUPOBATH MPOOIEMY U IPEMJIOKUTD MYTH €€
pelIeHus
192 6e3omacHoi paboOThl C XUMHUYECKHMMH BEIIECTBAMHU, XHUMHUYECKOI
' MOCY/10H U JJAOOPaTOPHBIM 000py10BaHUEM
MpaBHJIaMU 0€30MacHOr0 O0palleHus ¢ BEIIECTBAMHU, HCIOJIb3yEMbIMU
B MOBCEIHEBHOI JKM3HU, MPABUJIAMU TTOBEJECHUS B LIENAX COEpeKeHuUs
123 3J0pOBbS M OKpYXKalOlled NPUPOJHON CpeAbl; NMOHMMaHUE Bpena
' (omacHOCTH) BO3ACHCTBUS Ha JKUBBIE OPraHU3MBI ONPEIEIEHHBIX
BEII[ECTB, CIOCOOOB YMEHBIIEHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
13 Hannuue npakTHueckuX HAaBBIKOB TIIAHHUPOBAHUS W OCYIIECTBIICHUS

CIICAYIOIHNX XUMUYCCKUX SKCIICPUMCHTOB!
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13.1

U3yYEHHUE U ONUCaHue PU3NUECKUX CBOICTB BEIIECTB; 03HAKOMIIEHHE C
(GU3NYECKUMU U XUMHYECKUMH SIBJICHUSIMU; OTIBIThI, MJUTFOCTPUPYIOLIHE

[PU3HAKU NPOTEKaHUs XUMUYECKUX PEaKLUN

13.2

U3y4eHHE CIIOCOOO0B pa3IeieHns cMeceit

13.3

MOJIy4CHUC KU CJIOPOJa U U3YUCHHUC €TI0 CBOﬁCTB; MMOJIYy4C€HHUEC BOAOpOaAA
" U3YUCHUEC €TI0 CBOﬁCTB; MOJIYy4YCHHEC YITICKUCIIOro rada 1 U3y4CcHue €ro

CBOMCTB; OJIy4YEHUE AMMHUAKa U U3YUYECHHE €r0 CBOICTB

134

[IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MaccoBOM  JONeH

paCTBopéHHOFO BCIICCTBA

13.5

IIPUMEHEHUE MHIMKATOPOB (;1akmyca, METHJIOpaHkKa u
¢deHondTanenHa) Ayl ONpPENENeHUs XapakTepa Cpeabl B pacTBOpax

KHUCHIOT M IIeI04YeH

13.6

HCCIIEZIOBAaHHE U ONHMCAHNE CBOMCTB HEOPraHUYECKUX BEILIECTB PA3IUUHBIX
KJIACCOB; M3YYEHHE B3aUMOJEHCTBUSA KHCIOT C METaJUIaMH, OKCHIAMH
METaJUIOB, PACTBOPUMBIMU U HEPACTBOPHMBIMU OCHOBaHUSMHU, COJISIMU;
MOJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI{; BEITECHEHUE OJJHOI'O MeTalla
APYrMM U3 pacTBOpa COJIM; MCCIEl0BaHHE aM(pOTEpHBIX CBOMICTB

THAPOKCHUIOB aJIIOMUHUA U TUHKA

13.7

PECIICHUC SKCIICPUMCHTAJIbHBIX 3aJa4d 11O TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNn4CCKUX COCHHHGHHﬁ)}; ((QHCKTPOHI/ITI/I‘—IGCKaSI JUCCOLIMAIIHsI),
«BaxHeiinmme HeMeTallIbl U MX COCOAMHCHMU, «BaxxHelme MeTalbl U

X COCANHCHUA»

13.8

XUMHUYECKHUE HKCIEPHUMEHTHI, WJLTIOCTPUPYIOLIHE MPU3HAKT
NPOTEKAHUs PEaKIUil MOHHOrO OOMEHa; KaueCTBEHHbIE pEeaKkLUu Ha
IPUCYTCTBYIOLME B BOAHBIX PacTBOpax MOHBI: XJOpUA-, OpoMui-,
nonua-, cyibdar-, pocdar-, kapOoOHAT-, CHIIMKAT-aHUOHBI, THIPOKCHT -
MOHBI, KATUOHBI aMMOHUS, MarHus, KaJblus, aIIOMUHUS, kKene3a (2+) u

xenesa (3+), menu (2+), TUHKA

14

VYmMmeHue:

141

NPEACTaBIATh PE3yNbTaThl JKCIEpUMEHTa B (QopMe BBIBOJIOB,
J0Ka3aTelbCTB, TpaukoB W TaOMUI] W BBIABIATH OSMIUPUUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCXKAY PCaJIbHO Ha6JIIOI[a€MBIMI/I XUMHUYCCKUMHU
SABJICHUAMHU W ITpoHeCCaMu, NPOUCXOAAIIUMHA B MaKpO- 1 MUKPOMHUPE,

00BACHSITE IIPUYIHHBL MHOFOO6paSI/I$I BCIICCTB
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HNEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHIﬂe XUMHNYECCKUEC ITOHATUA

11

Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus cMmeceit

1.2

ATOMBEI B MOJICKYJIbI. XumMmuyeckue 3JeMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.

IIpocTeie U CIIOKHBIE BEILIECTBA.

1.3

Xumuueckast Gpopmyna. BanreHTHOCTP aTOMOB XMMUYECKUX 3JeMeHTOB. CTeneHb

OKHCJICHUA

14

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTECIbHAS aToOMHAasg Macca.
OTtHOCHTENIbHAS MOJICKYJIsIpHas Macca. MaccoBast 10 XUMHYIECKOr O 2JICMEHTA B

COCIMHCHHNH

1.5

KomnuectBo BemectBa. Monbs. MomnspHas macca. MossipHbiii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACChI U YK CJla CTPYKTYPHBIX €AUHUIL] BEUICCTBA

1.6

duznueckue U XMMUYECKHUE SIBICHHS. XUMUYecKasi peaklusi U €€ npu3Haku. 3aKoH

COXpaHCHHA MACChbl BECUICCTB. XuMu4eckue YPaBHCHHUA

[Tepuonuueckuii 3akoH u Ilepuonnyueckast cucremMa Xxumudeckux 3i1emeHTos J[.1.

MenpneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnuecknii 3akoH. [lepuoandeckas cucreMa XUMHUYECKUX 3yeMeHToB J[.1.
Menneneesa. Ilepuonsl u rpynmnsl. @U3MYECKUM CMBICI HMOPSIAKOBOrO HOMEDA,

HOMCPOB IICprnoOJia U I'PYIIIbI 9JICMCHTA

2.2

Crpoenne atomoB. CocraB aTOMHBIX saep. M3otonbl. DnexktpoHbl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aTOMOB MmepBbIX 20 XHMHUYECKUX 3JIEMEHTOB

[Tepnonnueckoii cucremsl /.M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKUX SJIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kaius, Kalmplusa (paamyca aTOMOB, 3JIEKTPOOTPULIATEIHLHOCTH,
METAJITMYECKUX U HEMETAJIMUYECKUX CBOMCTB) U UX COCIMHEHUN B COOTBETCTBHH

C ITOJIOKCHUEM 3JICMCHTOB B HepnozlnquKoﬁ CUCTCMC U CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBsizb. KoBasieHTHass (TOJIsIpHAast ©  HEMOJSIpHAs)  CBS3b.
DJIEKTPOOTPUIATEIIBHOCTh ~ XMMHYECKUX  DJIEMEHTOB. Nonnast  CBA3b.

Mertamnueckas CBSI3b

45




Tumbl KpUCTAUIMYECKUX PEmIETOK (aToMHAas, WOHHAs, MeTaJuInyecKas),

3.2 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THINA KPHUCTAJUTMYECKON pPEmIETKH W BHUAA
XUMUYECKOM CBS3U
A Baxneiimme mnpeacraBuTeNM HEOpraHudyeckux BemecTtB. Hemeranmnsl w1 ux
coenuHeHus. MeTautbl M X COSMHEHUS
Knaccudukanus u HOMEHKJIATypa HEOPTraHWYECKUX COCAMHEHHWH: OKCHJIOB
(coneoOpa3yromme: OCHOBHBIC, KUCIIOTHBIE, aM(POTEPHBIE) U HECOIE00Pa3yIOIIHE;
4.1 OCHOBaHMI (ménoun u HEpacTBOPUMBIC OCHOBaHUS); KHUCIIOT
(kucnopoacoaepx alue 1 OECKUCIOPOIHbIC, OAHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJielt (CpeaHUX U KU CJIIBIX)
42 duznueckue U XMMUUYECKHE CBOMCTBA MPOCTHIX BEILIECTB-HEMETAIIOB: BOAOPOAA,
' XJIOpa, KUCJIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
duznueckue M XUMHUYECKHME CBOMCTBA IPOCTHIX BELIECTB-METAJUIOB: JIMTHUS,
4.3 HaTpHUsl, KaJIUsl, MAarHus U KaJablusl, AIFOMUHUS, JKelle3a. DIEKTPOXUMUYECKUH s
HaIpsHKCHUM METaIoB
4 DuU3NUECKUE U XUMUUYECKUE CBOMCTBA BOJIOPOJHBIX COCIUHEHUM HEMETAJUIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOJOPO/IA, aMMHAaKa
dusnyeckue W XUMHYECKHE CBOMCTBa OKcuaoB HemerawioB: cepel (1V, VI),
4.5 asora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [Tonyuenue
OKCHJIOB HEMETAJIJIOB
46 Xumunueckue cBoiictBa okcuaoB: metaiwioB |A-IIIA rpynm, munka, memu(ll) u
. xenesa(ll, 11). [TonyueHrne oKCHUI0B METAIIOB
XUMHYECKHE CBOMCTBA OCHOBaHHMM M aM(pOTEpHBIX THAPOKCHIOB (HA MpuUMepe
4.7 T'UIPOKCHUJIOB aJIFOMUHUS, JKele3a, IMHKa). [lomyuenne ocHoBaHM 1 aM(OTEPHBIX
TUAPOKCHUIIOB
OOume XMMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOAOPOJHOH, CEPOBOJOPOIHOM,
48 CEepHUCTOM, CEpHOM, a30THOU, (ochopHOl, KpeMHHEBOW, yronbHOW. OcobObie
' XMMHUYECKHUE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.
[Tonyyenue KUCIOT
49 OO0mue xuMUYecKue CBOMCTBa cpeaHux coneil. [lomyuenue coneit
410 [Tonyuenue, cobupanme, pacmo3HaBaHHE BOJOPOAA, KHCIOPOJa, aMMHUaKa,
' YIJIEKUCIIOro ra3a B JabopaTopuu
411 [Tonyyenne ammmuaka, CEpHOW M a30THOM KHUCJIOT B IMPOMBINUIEHHOCTH. OO1ue
' CIOCOOBI TOJTYYEHUS METAJIJIOB
4.12 ['enernueckas CBs3b MEXAY KJIaCCAMU HEOPTraHUUYECKUX COCTUHEHUI
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XUMUYECKHE PEAKIIUU

5.1

Knaccudukanus XMMHYECKUX peaKIHil MO pa3IUYHbIM IMpHU3HAKAM: MO YUCTY U
COCTaBy Y4YacCTBYIOIIMX B pEaKIUU BEIIECTB, IO TemiIoBoMYy 3(ddexTy, Mo

M3MEHCHHIO CTEIICHEH OKHCIICHUS XUMHYCCKHX JJIECMCHTOB

5.2

TemmoBoii 3¢ (HeKT XUMUYECKOH peakIui, TEePMOXUMHUYECKHE ypaBHEHUS. DK30- U

SHAOTEPMUYECKHE peakKlIUU. TepMOXUMHUYECKUE YPaBHEHUS

5.3

OKHCAUTETPHOBOCCTAHOBUTENbHBIE PeAaKIMKU. OKHCIUTENN U BOCCTAHOBHUTEIH.
IIpomieccsl ~ OKHMCIIEHHMS M BOCCTAHOBJIEHHSA.  OJEKTPOHHBIM  OanaHc

OKHUCJIUTEIIbHOBOCCTAHOBUTEIbLH O PpCaKknun

5.4

Teopus 31MeKTpOIUTHYECKON qucconuanuu. KaTuoHbl, aHHOHBL. DJIEKTPOIUTHI U

HE3JICKTPOJIUTEI. CuiibHBIE U clIa0bIe SJICKTPOJIMTHI. CreneHb Jucconuanuu

5.5

Peaknium noHHOro obmeHa. YciaoBMsI NPOTEKAHMUS pPEAKUMH HOHHOIO OOMEHa,

IIOJIHBIE M COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIIUI

XUMHs B OKpy>Karomas cpena

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOW JKU3HM 4YenoBeka. besomacHoe
UCIOJb30BAHUE BEIIECTB M XMMHUECKUX peakluil B tabopaTopuu u ObITy. [lepBas

nmoMouib Ipu XUMHUYCCKHUX OXKOrax U OTpaBJICHUAX

6.2

XUMHYECKOE 3arpsA3HEHNE OKPYKaOIEN cpebl (KMCIOTHBIE JOKIH, 3arpsi3HEHHUE
IIOYBBI, BO3JyXa M BOAOEMOB), CIOCOOBI €ro mnpenorBpaiueHus IlpenenbHas
nonyctumas koHueHtpauus Bemects (IIJK). Ponp xumum B pemieHun
HKOJIOTMUYECKUX MpolOsieM. YcuieHue mnapHuUKkoBoro sd¢ekra, paspylieHue

O30HOBOI'O CJ104

6.3

[Ipumenenue cepwl, azota, docdhopa, yriepona, KpeMHUSI U UX COCAMHECHHUHA B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpumeHeHue
METaJIJIOB M CIUIAaBOB (CTajlb, YYyTyH, [IOpajlOMHUHHUI, OpoH3a) B OBITY H
MIPOMBIIIUICHHOCTH UX coeanHeHui. [loHsTHe 0 KOppO3MU METAIIOB, OCHOBHBIC

CrocoObl 3aIIUThI UX OT KOPPO3HHU

6.4

[IpuponHble MCTOYHUKU YIIEBOJOPONOB (Yrojb, NPUPOAHBIN Ta3, HePTh),

IPOAYKTHI UX MepepaboTku (0€H3MH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

[TepBoHauanbHbIe TOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COCJUHEHUSIX
yriepona (MeTaH, 3TaH, 3THJIEH, alleTHJIeH, 3TaHOJ, MIMUEPHH, YKCYCHasl KUCJIO0Ta).
[TonsiTMe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpaX, OeiKax, yriieBomax — U ux

POJIN B )KM3HH YC€JIIOBEKA

Pacuérsr:

7.1

1o popMyiaMm XUMHUYECKUX COETUHEHUIN
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7.2

Macchl (MaCCOBOM) J10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKHUM YpaBHCHHAM
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