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denepanpHas pabodas mporpaMma 1Mo ydyeOHOMY MpeameTy «Xumus» (0a30BbIif
ypoBeHb) (mpeameTHas o0nacth «ECTEeCTBEHHO-HAY4YHbIE MPEAMETHI») BKIIOYAET
MOSICHUTENBHYIO 3aIlUCKY, COIepKaHuEe 00yUYeHUs, TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS
IporpaMMbl  TI0 XWUMHUHU, TEMATHYECKOe IUIAHWPOBAaHWE, mMepedeHb (Komudukatop)
pacmpeieleHHBIX MO KjaccaM IMPOBEpPSEMbIX TpPeOOBaHWUN K pe3yibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus U
AJIEMEHTOB COJAEP)KAaHUS 10 XUMHUHU, IHepedeHb (KoAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOTPaMMBbI
OCHOBHOT0 00111er0 00pa30BaHMs U IJIEMEHTOB COJAEPKAHUS MO0 XUMHUH.

IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHHsS COCTaBIEHA
HAa OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl  OCHOBHOTO o0011ero obOpaszoBanusi, npexacrasieHHbix B PI'OC OO0O,
a TaKke Ha OCHOBe (eaeparbHON pabouell MporpaMMbl BOCIUTAHUS U C YYETOM
KOHIICTIIIMM TMpenoJlaBaHusl y4yeOHOTro mpeaMera «XuMHs» B 00pa30BaTeNIbHBIX
opranu3zanuax Poccurickon @enepanuu.

[Iporpamma mo xumuu pazpaboTaHa ¢ IENbIO0 OKa3aHUS METOAMYECKOW MOMOIIN
YUHUTEIIO B CO3/IaHUU paboyelt mporpaMmbl M0 Y4eOHOMY TTPEIMETY.

[Iporpamma 1o XuMuu AaeT NpeACTaBICHUE O LENAX, 00IIeH cTpaTteruu oOy4eHus,
BOCIIUTaHUSI W  Pa3BUTUA  OOYYalOIIUMXCS  CPEICTBAMHM  Y4eOHOro  MpeaMeTa,
yCTaHaBIMBAET  00s3aT€IbHOE  MPEAMETHOE  COJEpKaHHe,  MPeayCMaTpUBAET
pacrpeneneHue €ro Mo KijaccaM M CTPYKTYpUPOBAaHHME MO pas3ieliaM U TeMaMm
MPOTrPaMMBbl 110 XUMUHU, OIIPEACIISIET KOJMYECTBEHHbIE U KAUECTBEHHbBIE XapaKTEPUCTHKU
COAEpKaHUSI, PEKOMEHIAYEMYIO TOCIEAOBATEIBHOCTh M3YYEHHUSI XUMHU C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH O00yJarouuxcsi, OMNPEIEseT BO3MOXKHOCTH IpeaMera
UL peanu3aluu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesibHOM
IporpaMMbl Ha YyPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMS, a TaKXke TpeOOBaHMIMA
K pe3yJibTaraM OOy4eHHUsI XMMHUU Ha YpOBHE II€JIe M3y4EeHHsS] MPEJAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TTO3HABATEILHON EATEIbHOCTH 00YUaroIIerocsi o OCBOEHUIO y4eOHOTO
coZlepKaHusl.

3HaHWEe XUMHHM CIY>)KUT OCHOBOM Jjis  (OPMHUPOBAHUST MHUPOBO33PEHUSA
00y4Jaromierocsi, ero MPeACTABICHUA O MAaTePHUAIIBHOM E€IMHCTBE MHpPA, BAXKHYIO POJb
urpatoT GopMuUpyeMble XUMHUEH TPEACTaBICHUS O B3aUMOIPEBPAIICHUSX SHEPrUU
U 00 DBOJIONMU BEHIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00ATBHBIX MpoodiieM
YCTOMYMBOIO pAa3BUTHSI YEJIIOBEUECTBA — CBIPbEBOM, DJHEPreTHUYECKOM, NHUIIEBOU
Y DKOJIOTHYECKOM 0€30MacHOCTH, MPo0OieM 3paBOOXPaHEHHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET peau3aiiil BO3MOKHOCTEH ISl caMOpa3BUTUS U (POpMUPOBaHUS
KYJIBTYpbI IMYHOCTH, €€ 00111el U GyHKIIMOHATHFHOU TPAaMOTHOCTH;
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BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUIEHUSI M TBOPUYECKUX CIOCOOHOCTEH
oOydarolmuxcs, HaBBIKOB  UX  CaMOCTOSITENIbHOM  y4eOHOW  JeATeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIEJOBATEIbCKUX  YMEHUH,  HEOOXOIMMBIX  Kak
B MTOBCEHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOMN 1€ITeIbHOCTH;

3HAKOMUT CO CHeUu(UKOW HAyYHOTO MBIIUICHUS, 3aKjIaJbIBA€T OCHOBBI
LEJJOCTHOTO  B3IVIsiJa HAa  €OWHCTBO  NPHUPOABI M YEJIOBEKA,  SBILIETCA
OTBETCTBEHHBIM  3TalloM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTHU
oOyyJaromuxcs;

Croco0CTBYET (hOPMUPOBAHUIO [IEHHOCTHOT'O OTHOILICHHS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTMYECKOE 00pa30BaHUE
oOy4Jaronuxcsi.

Jlanubple HampaBieHHWs B OOyYEHHHM XUMHUU OOECIEeUMBAIOTCS CrHenudUKo
coJiepKaHusl y4eOHOr o MpeMeTa, KOTOPbIN SBJSETCS Me1aroriuecky aJanTUPOBAaHHBIM
OTpa)keHHEeM 0a30BOM HAYKH XMMUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUIL.

Kypc xumMuum Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHMs OPHEHTHPOBAH
Ha OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl MEPBOHAYAJIbHBIX IOHATUNH XHMHH, OCHOB
HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX MOHATHI OpraHU4eCKOM
XUMUH.

CtpykTypa colepXaHusl MpOrpaMMbl IO XUMUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K ee uzydeHuro. ColepkaHHe CKIaJAbIBAETCS M3 CHUCTEMBI
MOHATHA O XMMHYECKOM JJIEMEHTE M BEHIECTBE M CHCTEMBI NOHATHA O XMMHUYECKOU
peakuuu. OO0e O3TH cHUCTEMbl CTPYKTYpPHO OpraHuM30BaHbl MO  MPUHLHUILY
IIOCJIE0BATENIBHOTO Pa3BUTUsA 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Teproanueckoro 3akona J[.11. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

YYEHUS O CTPOCHHMH aTOMa U XUMHUYECKOU CBSI3H;

MPE/ICTAaBIICHUN 00 SIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE SMIMPUYECKH MOJTYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BHBAIOTCS MOCIEAOBATEIbHO OT OJHOTO YPOBHS K
JApYroMy, BBINOJHSASL ~ (YHKUMH OOBACHEHHMS] M  MPOTHO3UPOBAHUS  CBOWCTB,
CTPOCHHUS U BO3MOXHOCTEH NPAKTHYECKOTO MPUMEHEHUS W MOJYYEHHS H3Y4aeMbIX
BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
O XUMHMYECKOW COCTAaBJIAIOIICH HAy4YHOM KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOM
IPUPOABI, LIEHHOCTHOTO OTHOLIECHHsS K HAYYHOMY 3HAaHHIO M METOJaM II03HAHMS B
Hayke. M3ydyeHne XMMHM MPOMCXOIUT C NMPUBJICYEHUEM 3HAHUM M3 paHEE M3yYECHHBIX
y4ueOHbIX npeaMeToB: «Okpyxaromuid Mupy», «buonorus. 5—7 kmacce» U «Puzuka. 7
KJ1ace».

[Ipu m3yyeHUU XUMUU MPOUCXOJUT (POPMUPOBAHUE 3HAHMI OCHOB XUMHUYECKOU
HAayKd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOW AEsTEIbHOCTU
YyelloBeKa M KaK OJJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYphl. 3ajada y4eOHOro

4
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IpeaMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMBbI XHMHUYECKHX 3HAHUN — BaKHCHIIMX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUHM, JOCTYIHBIX O0000IIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, S3blKa HAYKH, B PHOOIMICHUN K HAYYHBIM METOJIaM
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MO3HAHUA TPU H3YYEHUU BEHIECTB M XUMHUYECKUX peakiuii, B (QOpMUpPOBaAaHUU
U Pa3BUTHH TO3HABATEIHHBIX YMEHHA M WX NPUMEHEHHH B Y4eOHO-TIO3HABATEIHLHOMN
U y4eOHO-HCCIICIOBATEIbCKON  JACATCIBPHOCTH, OCBOCHHUH TIPaBWJI  0OE30MMacHOTO
oOpalleHus C BEIIeCTBaMHU B TOBCEAHEBHOM JKU3HU.

[Ipu wm3yyeHuM XUMHUU HA YPOBHE OCHOBHOTO 00IIEero oOpa30oBaHUS BaXKHOE
3HauYEHUE MPUOOPENH TaKHe 1eJ1, KaK:

dbopmupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOMU JMYHOCTH, rOTOBOM
K €aM000pa3OBaHMIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO pEIICHUH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUSIM JKU3HU;

HAINPaBJICHHOCTh OOYYEHMs] Ha CHCTEMATHYECKOE NPHUOOIICHHE OO0yJaronuxcs
K CaMOCTOSATEILHON MO3HABATEILHON JEATEeILHOCTH, HAyYHBIM METOJaM ITO3HAHUS,
(bOpMHPYIONTUM MOTHBAIIAIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

o0ecrieueHne yciaoBul, CoCOOCTBYIOIIMX MPUOOPETCHUIO 00YUYaIOIIUMHUCS OTBITA
pa3HOOOpa3HOW JAESITEIPHOCTH, TO3HAHUS ¥ CaMOIO3HAHWS, KIFOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETCHIIMI), HWMEIOIINX YHUBEPCATHHOE 3HAYCHHE I Pa3IUIHBIX
BUJIOB ACSITEIHLHOCTH;

dbopmupoBanue oOmel (yHKIIMOHATLHON M €CTeCTBEHHO-HAYYHOW I'PAMOTHOCTH,
B TOM YHCJI€ YyMEHUH OOBSICHATh W OICHUBATH SIBJICHHS OKPYXKAIOIIETO MHpA,
WCITIOJIB3YSl 3HAHWUS W OIBIT, MOJYYCHHBIC NPH M3YYCHHH XUMHWH, NIPUMEHSATHh UX TIPH
pElIeHUH MPoOJIeM B MMOBCETHEBHON KU3HU U TPYIOBOM J1€ATEIbHOCTH;

dbopMupoBaHre y 0O0yYarOmUXCs TYMAaHHCTHYECKHX OTHOIICHWMA, TTOHUMAHHUS
IIEHHOCTH XUMHYECKUX B3HAHWA I BBIPAOOTKH DSKOJOTHYECKH IIEIeCO00pa3HOTrO
MOBEJCHUS B OBITY M TPYJOBOM JEATEIHHOCTH B ILIENSAX COXPAHEHHUS CBOETO 37]0POBbA
Y OKPY’KAIOILIEW IPUPOJIHOMN CPELBI;

pa3BUTHE MOTHBAIIMM K  OOYYEHHIO, CHOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpPY TTPO(HIIA U HANIPABICHHOCTH JIaJIbHENIIIETO O0yYEeHHUS.

OO0miee 4yuciaO0 YacoB, PEKOMEHJOBAHHBIX Uil M3Y4YeHUS XUMHUH, — 136 yacos:
B 8 kiacce — 68 yacoB (2 gaca B Heien0), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).
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COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavaibHbIE XUMHUYECKHE TTOHATHS

[Ipenmer xumun. Ponp XuMuM B ®KW3HU YeIOBEKa. XHMUS B CUCTEME HayK. Teia
n BemiecTBa. Ddusnyeckue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSIHHE BEILECTB.
ITonsatne o Meromax mo3HaHWS B XuMuH. Yucteie BemectBa U cMecu. CrocoObI
pas3esieHusl CMECEM.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUUYECKUX JIEMEHTOB.
[IpocThie U cllOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢opmysa. BaleHTHOCTP aTOMOB XMUMHYECKHX SJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocCTaBa BemiecTB. OTHOCUTEIbHAs aTroMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsIpHasA Macca. MaccoBasi JOJIsl XMMHYECKOTO 3JIEMEHTA B COCIMHEHNH.

KomnuectBo BemectBa. Monbs. Moisipras Macca. B3auMoOCBSI3p  KOJIMYECTBa,
MacChl ¥ 4HClIa CTPYKTYPHBIX €IMHUIL BellecTBa. PacueTsl mo GopMmysiaM XUMHUECKUX
COCIVHECHU.

Du3nuecKrue U XUMHYECKHUE SIBJICHUSA. XUMUYECKAsl PEaKkilys U €€ MPU3HaKu. 3aKOH
COXpaHCHHS MacChl BEIISCTB. XUMHUYECKHUE ypaBHeHHs. Knaccudukanuss XUMHUYIECKUX
peakiui (CoeMHEHNUS, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuu SKCnepumenm:

3HAKOMCTBO C XHUMHYECKOHW TIOCYJIOM, TIpaBWiIamMu paboTel B jabopaTopuu
U TpueMamMu oOpaiieHus ¢ J1abopaTOpHBIM O00OpPYJIOBAHMEM, WM3YYEHHUE W OIHUCAHUE
(bu3NYecKuX CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOMIOJECHUE (PU3UUYECKHUX
(TutaBieHuEe BOCKa, TasHHWE JibJa, pACTHUPAHUE caxapa B CTYIKe, KWUIEHUE U
KOHJICHCAIlUsl BOAbI) M XHUMHYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICCTBUE Meja C KHCIIOTOW) SIBJICHHM, HAOMIOJCHUE W OMHCAHHE
MPU3HAKOB MPOTEKAHUSI XUMHUUECKUX PeaKIui (pa3loKeHHe caxapa, B3auMOJIECHCTBUE
CEpPHOM KHUCIOTBHI C XJOpUIOM Oapusi, pasnoxeHue rtuapokcuaa menu (1) npu
HarpeBaHNM, B3aUMOJICHCTBIE kele3a ¢ pacTBopoM cosr menu (1), m3ydenne cmoco6oB
pasneneHuss cMeceid (C  TMOMOIIbIO MarHuTa, (UIBTPOBaHHWE, BBIMApUBAHUE,
IUCTUILISALUS, XpoMaTorpadusi), MPOBEACHUE OUUCTKU MMOBAPEHHOMN COJM, HAOIIOACHHE
U OINKCaHuE Pe3yJIbTAaTOB MPOBEJICHUS OIbITa, WITIOCTPUPYIOIIETO 3aKOH COXPAHCHUS
Macchl, CO3/TaHUE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopon — siaeMeHT M MpocToe
BeliecTBO. Haxoxienue kucinopoaa B npupoje, Guanyeckue U XUMHUYECKHUE CBONCTBA
(peakmuu ropenusi). Oxcunbl. [lpumenenue xkuciopoma. CrocoObl  MONTyYCHUS
KHCIIOpoJia B J1abOpaTOpUU M MPOMBIIUIEHHOCTU. KpyroBopoT KUCIOposia B MPUPO/IE.
O30H — anmoTponHas MoJIU(pUKAIUS KUCIOPOa.
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TernoBoit 3¢ (hEeKT XMMUYECKOW PEaKIUU, TEPMOXUMHUYECKHUE YPABHEHHMSI, JK30-
U SHIAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W MeETaH. 3arps3HEHHE BO31yXa,
YCUJIEHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxzaeHue Bomopoaa B HPHUPOJE,
bu3nUeckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI mosydeHusi. Kucnorsl
Y COJIH.

Momnsipabiii 00beM razoB. PacyeTsl M0 XUMUUECKUM YPaBHEHUSM.

duznueckue CBOKMCTBA BOAbl. Boma kak pactBoputelb. PactBopsl. HachllieHHbIe
Y HEHACBILICHHBbIE pacTBOpBl. PacTBOpMMOCTH BemecTB B BoAe. MaccoBas J0is
BEILIECTBA B pacTBope. XUMHUYECKUE CBOMCTBA BOJbl. OcHOBaHuUA. Poiib pacTBOpPOB B
MPUPOAE U B KU3HU YeloBeKa. KpyroBopoT BoAbI B IPUPOAE. 3arpsI3HEHUE PUPOIHBIX
BoZ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeaumHeHuid. Oxcunapl.  Knaccudukamms
OKCHU/IOB: coJjieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
u HecosieoOpasyromue. Homenknatypa okcunoB. Gu3ndeckue 1 XMMUYECKUE CBOMCTBA
oKkcua0B. [lonydyenue OKCuI0B.

OcHoBanus. Knaccudukarys ocHOBaHU: MIETOYH U HEPACTBOPUMBIC OCHOBAHMUSI.
Homenkimarypa ocHoBanuil. Dusnyeckne M XHUMHUYECKHME CBOMCTBA OCHOBAHMM.
[Torydyenne oCHOBaHUI.

Kucnorel. Knaccuduxamus xucnor. Homenkmarypa kucnor. ®duzndeckue
U XUMHYECKHE CBOWMCTBAa KHUCIOT. Psan aktuBHoctm MetawuioB H.H. bekerona.
[TonydeHnue KUcioT.

Conu. HomeHknaTypa cosneil.

du3nyeckue U XMMHUYECKUE cBoucTBa coiie. [lomydenue conen.

['eHeTnueckas CBsA3b MEXKY KIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

XumuuecKkuii SKCnepumMeHm:

KaueCTBEHHOE OIPECIICHUE COJCPXKAHUS KUCIOpOAa B BO3JyXe, MOJIy4YCHHE,
coOWpaHue, paclo3HaBaHUE W U3YYCHHE CBOMCTB KHCIOpOJa, HaOIoIeHne
B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJAOM M yCIIOBHUS BO3HUKHOBEHHS U MPEKpPAIICHUS
ropeHusi (moskapa), O3HaKOMJIEHHE C oOpas3llaMh OKCHUJIOB M OIMCAaHHWE WX CBOWCTB,
MoJIy4eHue, coOMpaHue, paclo3HaBaHUE W H3Y4YEHHE CBOWCTB BOJAOpOJa (TOpEeHHE),
B3auMoJielicTBue Bojopona ¢ okcuaom Mend (II) (BO3MOXKHO HCMOJIB30BaHUE
BHUJICOMATEPUAIIOB), HAOIIOJICHUE OOpa3llOoB BEIIECTB KOJIMYECTBOM |  MOJb,
HCCJIEIOBAHNE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OMNPENEICHHOW MAacCOBOM JOJIEd PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJIBI C METa/NIaMH (HATpUEM M KajbllieM) (BO3MOXXHO
UCIIOJIb30BAaHUE  BHUJIEOMATEPHAIOB), HCCIEJOBAaHUE OOpa3lOB  HEOPTraHUYECKUX
BEII[ECTB PA3IUYHBIX KJIACCOB, HAONIOJICHHE W3MEHECHUS OKPACKU WHIUKATOPOB B
pacTBOpax KHCJIOT M IeNioveil, u3ydeHue B3aumonaeuctBus okcuma menu (II) c
pacTBOpPOM CEpPHOM KHUCIOTHI, KHUCJIOT C METaUlaMH, peaklui HeWTpaiuzanuu,
MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeETauia JPyTuM H3
pacTBopa CoOJId, pPEIICHUE
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DKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe «BaxHeulme KiacChl HEOPraHUYECKUX
COECTUHECHUN).

Ilepuoanyecknii 3axkoH M Ilepuoguyeckass cucreMa XHMHYECKHX 3JIEMEHTOB
JA.A. MenpeaeeBa. CrpoeHue aToMoB. XHUMHYECKAasi CBSA3b. OKHCIMTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PEaKINH

[lepBble NONBITKH KiIacCU(UKAIIMM XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O Tpynmax
CXOAHBIX JJIEMEHTOB (ILEJIOYHBIE U ILIEJIOYHO3EMENbHbIE METaIbl, TaJIOTEHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBL.

[lepuonnueckuin 3akoH. [lepuoamyeckas cucTeMa XUMHYECKHUX DJIEMEHTOB
JI.1. MenneneeBa. Koporkonepronnas u mpmmHHONIEpHoaHas Gopmbl [lepuoanueckoit
cucreMbl xuMuueckux 3semeHToB .M. Menneneesa. [lepnoael u rpynmsl. @uznueckui
CMBICJI [IOPSAIKOBOTO HOMEpa, HOMEPOB IIEPUOJA U IPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3ortomsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB NEpBbIX 20 XUMHUECKUX 3eMeHTOB Ilepuoanueckoit
cucrembl J[.1I. MeHnneneeBa. XapakTepuCTHKa XUMHUYECKOIO JJIEMEHTA IO €T0
noJjio)keHuto B Ilepunoanueckon cucreme JI.M. Meneneena.

3aKOHOMEpPHOCTM HM3MEHEHMS paauyca aTOMOB XMMHUYECKMX DJIEMEHTOB,
METAJUIMYECKNX M HEMETAUIMYECKUX CBOMCTB MO TIPYINIIAM M IEpPUOJaM. 3HAYCHUE
Ilepnoguyeckoro 3axkoHa u IlepyoanyeckoM CHUCTEMBI XHMHYECKHX DJIEMEHTOB
JUIS pa3BUTHUSA HayKu U NpakTuku. /.M. MenneneeB — yu4eHbI U TPaKIaHUH.

Xumuueckass  cBs3b. KoBasieHTHas (mojsipHass M HEMNOJsIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBSA3b.

Crenenp okucieHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. I[Iponeccer
OKHCJICHHSI U BOCCTAaHOBJIEHNs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii 5KCnepumenm:

U3ydeHHue oO0pa3loB BEHIECTB METAUVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IIMHKAa C pacTBOpaMU KHUCJIOT M IIeJIoYed, MPOBEJCHUE OIIbITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIUN (TOpeHue,
peaKIuu pa3oKeHUsl, COSUHEHHUS ).

Meoicnpeomemuvie ce:a3u

Peanuzanus MeXnpenIMETHBIX CBSI3€M NpU HM3Yy4YEHUH XHMUU B 8§ Kjacce
OCYIIECTBJISIETCSl Yepe3 HMCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATHMH,
TaK W MOHSATHM, SABISIOIIMXCSI CUCTEMHBIMHU JJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHajau3, CUHTE3, Kiaccuukaius, TEePUOJAUYHOCTh, HAOIIOJCHUE, DSKCIIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIIbI,
PaZOAKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUECKHM 3apsi, BEUIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHWE BEIIECTBA, ra3, (pM3WYECKHUe BETUYMHBI, €AUHUIIBI U3MEPCHHUS,
KOCMOC, TIJIAaHETHI, 3Be3/1bl, COJIHIIE.
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buonorus: porocuntes, apixanue, buocdepa.
I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, MOJE3HBIC
HCKOTIaeMbIe, TOTUTMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasi peak s

[lepuomnueckuit 3akoH. Ilepuommueckas cucreMa XUMHAYECKHX DJIEMEHTOB
.M. MenneneeBa. CrpoeHre aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOKCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX IMEPUOJIOB, KM, KaIbLUHUS U UX COCAUHECHUU
B COOTBETCTBHUHU C IMOJIOKEHUEM AJIEMEHTOB B [lepuoandeckoi cuctemMe u CTPOEHUEM UX
aTOMOB.

CtpoeHue BenmecTa: BUAbl XUMUUECKOW CBA3U. THUIbI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWMCTB BEUIECTBA OT THIIA KPUCTAUIMYECKOM PEHIETKH W BHUIA
XUMHUYECKOU CBSA3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSALIMXCSA K Pa3IMYHBIM  KJAccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus  XuUMUYECKUX ~ pEaKIMA 1O  pa3IW4YHBIM  TMPU3HAKAM
(MO 4YMCIy W COCTaBy YYacTBYIOLIMX B PEaKLUMHU BELIECTB, MO TEIIOBOMY 3(DdexTy,
0 M3MEHEHHUIO CTENEHEeW OKUCIEHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO KaTalau3aropa). JK30- U SHAOTEPMUUYECKHE PEAKUIHUH, TEPMOXUMHUYECKUE
YpPaBHECHMUSL.

[TonsiTue o0 cKOpocTH XuUMHUYecKoW peakuuu. [loHsitTue 00 o0OOpaTUMBIX
U HEOOpaTUMBIX XMMHUYECKHX peakiusx. [IoHsATHEe O TOMOTreHHBIX U TEeTePOTrCHHBIX
peakuusix. [lomstue o karanuze. [loHsTHE O XMMHUYECKOM  PaBHOBECHM.
@akTOpHbI, BAUSAIOIMIME HA CKOPOCTh XUMHUYECKON PEAKLUUU U MOJIOKEHNE XUMHYECKOTO
PaBHOBECHS.

OKUCINTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBlIeHHE YPaBHEHHUI OKUCIUTEIbHO-
BOCCTAaHOBUTEJHHBIX PEAKITUH C UCTIOIB30BAHIEM METO/Ia JICKTPOHHOTO OalaHca.

Teopust 3JIEKTPOJUTHUECKON AUCCONUALIUU. DJIEKTPOJUTHI U HEIIECKTPOJIUTHI.
Katnonbl, aHuoHbl. MexaHW3M AUCCOLMAIMA BEIIECTB C PA3JIWYHBIMU BUIAMHU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiuu monHOro OoOMeHa. YCIOBUS MPOTEKAHUS PEAKIMd HWOHHOTO OOMEHa,
MOJIHBIE W COKPAILICHHBIE HOHHBIE ypaBHEHUs peakuuid. CBOMCTBa KUCIOT, OCHOBAHUM
U CcoJiel B CBETE MPEJICTABICHUIN 00 AJIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIC
peakiuu Ha UOHBI. [IoHsITHE O THAPOIU3E CONEH.

Xumuueckuii SKCnepumeHm:
O03HAKOMJIEHUE C MOJENAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJUIOB M HEMETAUIOB (rpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIopuaa
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HATpHs), UCCIICAOBAaHNE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON PEaKIMHM OT BO3JCHCTBUS
pasTuYHBIX (HAKTOPOB, HCCICAOBAHHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCONMAIMKM  KHUCIIOT, Imejoueld W cojieli (BO3MOYKHO WCIOJb30BaHUE
BUJICOMATEPUAJIOB), MPOBEJACHUE OIBITOB, WILTIOCTPUPYIOIMIMX IMPU3HAKK MPOTCKAHUS
peakiuii "oHHOro oOMeHa (oOpa3oBaHUe Ocajika, BBIACICHUE Ta3a, 00pa30BaHUE BO/IbI),
OTIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHI OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKITHil
(ropeHHe, pEaKIuu pa3IoKCHHUS, COCAWHCHMS), pPACIO3HaBaHWE HEOPTaHHMYECKUX
BEIIIECTB C MIOMOIIBbIO KAUYECTBEHHBIX PEAKIIUK Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3ajad.

HemeTaJibl 1 MX COeAUHEHHS

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOEHUS  aTOMOB,
XapaKkTepHble cTeneHu okucieHud. CTpoeHue U (PU3MUECKHe CBONCTBA MPOCTHIX
BEILIECTB — rajJOreHOB. XMMHUUYECKUE CBOICTBA Ha MpUMEpE XJopa (B3aUMOAECHCTBHE C
MEeTajulaMH, HeMeTajlamMu, uienodamu). XuopoBojgopod. CoussiHas — KHCIIOTAa,
XMMUYECKUE CBOMCTBA, IOJyYECHUE, NpUMEHEHHE. JlelCTBUE XJIopa U XJIOPOBOAOPOAA
Ha OpraHu3M 4ejioBeKa. BaxkHeline XJI0pUibl U UX HaXOKJIECHUE B IPUPOJIE.

O6mast xapakrepuctuka 35eMeHTOB VIA-rpymnmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHHUS.

Crpoenne u (u3MUECKUe CBOWCTBA MPOCTHIX BEHIECTB — KHCIOPOAAa M CEpHI.
AmnnorponHble MOAUGUKAIMM KHCIOpoAa W cepbl. XUMHUYECKHUE CBOWCTBA CEpBI.
CepoBosiopoJi, cTpoeHue, PU3NYECKHEe U XUMHUYECKHue CBOMCTBA. OKCHUIBI CEepbl Kak
NPEJICTAaBUTENIN KHUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, (PU3UUYECKHE U XUMHYECKHE
CBOMCTBa (00IIIMe Kak MpeACTaBUTENA Kilacca KUCIOT U creruduueckue). XuMUYeCcKue
peakiuu, Jexaliue B OCHOBE MPOMBIIUIEHHOTO CIOC00a MOTyYeHUs CEPHOM KUCIOTHI.
[Tpumenenue. Coau CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuusi Ha Cyib(paT-HOH.
Haxoxnenune ceppl M €€ COCAMHEHUN B TMpuUpoAe. XUMHUYECKOE 3arps3HCHUE
OKpY alollel cpebl COeTMHEHUSAMH cepbl (KHCIIOTHBIE TOXKAM, 3arps3HEHUE BO3yXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEe0TBPAIECHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTePHbIE CTENEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHuE€ B MOpuUpojae, (PU3NYECKHe M XHUMHYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoje. AMMHaK, ero (Gpu3nyeckue U XMMUYECKHE CBOMCTBA,
MOJIyYEHHE U IPUMEHEHHE. Conu aMMOHMUS, 174 dusnyeckue
U XMUMHYECKHE CBOWCTBa, NMpuMeHeHue. KauecTBeHHas peakuus Ha HMOHbl aMMOHMS.
A30THas KHUCJIOTa, ee MojydyeHue, pu3nyeckue M XUMHUYECKHue CBOMCTBa (oOlue Kak
IpeJICTaBUTeNIs Klacca KUCIOT U cnernuduueckue). Vcnonb3oBaHrue HUTPATOB U COJEH
aMMOHHMSI B KAaueCTBE MMHEpAJbHBIX YyJI0OpeHHid. XUMHUYECKOE 3arpsA3HEHUE
OKpY alollel cpe/ibl COCIMHEHUSIMH a30Ta (KUCIOTHBIE JTOXK/IU, 3arpsi3HEHHUE BO3/1yXa,
MIOYBBI U BOJOEMOB).

docdop, ammorponnsie Momupukauuu (ochopa, uzHUECKHEe U XUMHYECKHE
coiictBa. Oxcun Qochopa (V) u dochopHas kuciora, Gu3MUecKkue U XUMHUUECKUE
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cBOiicTBa, monyudeHue. lcnonb3oBanue ¢ochaToB B KAYECTBE MHHEPAIBHBIX
yAOOpeHui.

Ob6mrast xapakrepuctuka 3yeMeHTOB [VA-rpymmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHHUSI.

VYrinepon, amnorponHble  MoAU(UKALKK, PACIPOCTpAHEHHWE B  IMPHUPOJIE,
bu3nYecKue U XUMUYECKHEe CBOMCTBA. AncopOiusa. KpyroBopot yriepoaa B mpupoe.
Oxkcuasl yriepoja, ux (U3MYeCKue M XUMHUUYECKUE CBOMCTBA, JEUCTBUE HA >KUBBIC
OpraHu3Mbl, TOJYY€HHE U TMPUMEHEHHE. DKOJIOTMYECKHE MpOoOJIeMbl, CBA3aHHBIE C
okcusioM yriepona (IV), runmoresa rio0anpbHOTO MOTEINICHUS KJIMMaTa, MapHUKOBBIM
addexT. YrompHas KHCIOTa W €€ COJMU, MX (PU3NYeCKne M XUMUYECKHE CBOWCTBA,
noixyuyeHue W npuMmeHeHue. KadecTBeHHass peakiuss Ha  KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepojia (MeTaH, dTaH, 3THIIEH, alleTWICH, 3TaHOJI, TJULEPUH, YKCYCHas KHCIIOTa).
[IpupoaHbIe HICTOYHUKH YTIIEBOJOPOAOB (Yroib, IPUPOAHBIN Ta3, HE(Th), MPOIYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U TPOMBIIIIJIEHHOCTH.

[ToHsaTre 0 OMOTOTUUYECKH BaXKHBIX BEILIECTBAX: KUpax, OeiaKax, yrieBojax — U ux
pOJIM B KM3HH YeJOBEKa. MaTepuaibHOE €IMHCTBO OPraHMYECKUX M HEOPraHUYECKUX
COEMHEHU.

Kpemuuii, ero pusnueckue u XMMUYECKUE CBOWMCTBA, MOJIYUYCHHE U MPUMEHEHUE.
Coenunenust kpeMHusi B mipupoze. OOmue npeacraBienus o0 okcuje kpemuus (I1V)
U KpeMHHeBOM kuciore. CHIMKaThl, WX HCIOJb30BAaHWE B OBITY, MEIUIIUHE,
MPOMBIIJICHHOCTU. BakHe#lme CTpouTeabHbIE MaTepuaibl: KepaMHuKa, CTEKIIO,
IIEMEHT, 0eTOH, kesie300eToH. [IpobeMbl 6€30MaCHOT0 UCTIONB30BAHUS CTPOUTEIBHBIX
MaTepuaoB B MOBCEAHEBHON KU3HU.

Xumuueckuii sKcnepumenm:

U3yUeHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX pEaklUi Ha XJIOPUJ-MOHBI U HAOJIIOJCHHE MPU3HAKOB MX
NPOTEKaHUs, OMBITHI, OTpaXaroue (PU3NYECKHe U XMMHYECKHE CBOMCTBA TajlOTEHOB
U HUX COEIUHEHUU (BO3MOXXHO MCIOJb30BaHUE BHIEOMATEPHAIOB), O3HAKOMJICHUE
c oOpa3uamu XJIOPUJIOB (TaJOTEHUAOB), O3HAKOMJIEHHE C oOOpa3lamMu Cepbl U €€
COEMHEHHUSIMH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPHUAIOB), HAOIIOAEHHE TTpoliecca
oOyTJIMBaHMS caxapa MoJl 1eUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCIIOThI, U3yUEHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEACHHE KayeCTBEHHOMN
peakuuu Ha Ccyib(ar-uOH M HaOJIOJeHHE NMpU3HAKa €€ MPOTEKaHWUs, O3HAKOMIIEHUE
C (Qu3nMyecKUMH CBOWCTBaMHU a30Ta, (ochopa M HX COEOTUHEHHH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHUJAEOMATEpPUAIOB), oOpa3uaMu a30THBIX U (HOChHOpHBIX yAOOpEeHHIA,
NOJTlyuyeHue, coOMpaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB aMMMaka, MpPOBEACHUE
KayeCTBEHHBIX peakUuil Ha MOH aMMOHHUS U ¢GocdaT-uOH U U3yUYEHHE MPU3HAKOB HX
IIPOTEKAHMS, B3aMMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI € MEABIO

(BO?)MO)KHO HCIIOJIB30BaHHUC BI/I,Z[GOMaTepI/IaJIOB), HN3YyYCHUC MO,HCHCﬁ KPpUCTAJNIMYCCKHUX
12
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pelieTok anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHHE C MPOIECCOM ajcopOuuu
PAaCTBOPECHHBIX BEIIECTB AKTUBHPOBAHHBIM YTIJE€M U YCTPOWCTBOM MPOTHUBOTA3a,
nojlyueHue, coOMpaHue, paclo3HaBaHME W H3yUYEHUE CBOWCTB YTJIEKHCIIOTO Trasa,
NPOBEJCHAE KAaYeCTBCHHBIX pEAKIHMid Ha KapOOHAT W CHIMKAT-UOHBI W H3yUYCHUE
MPU3HAKOB WX  MPOTEKAHUs, O3HAKOMJIEHME C  TPOAYKIMEH  CHUIIMKATHOMN
MPOMBITIUICHHOCTH, PEIICHUE S3KCIEPUMEHTAIBHBIX 3adad 1o TeMe «BaxHeimme
HEMETAJUTBl U UX COCAMHCHUSD).

MeTtaJiibl 1 X COeIMHEHUS
OO6mias XxapakTepUCTUKA XUMHUUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM UX
nojioxkenus B Ilepuonnueckon cucrteme xumuueckux siemeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHe MeTalioB. Mertainueckasi CBsI3b U MeTaJUInyecKas
KPUCTAUIMYECKAsA PEIIETKA. ODJEKTPOXMMHYECKUM  psii  HANPSKEHUM METaJljIoB.
dusnyeckre U XUMUUECKHE CBOMCTBA MeTaJlIOB. O0IIHe CITOCOOBI MOTyUYeHHS
MeTallIoB. IToHsATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI 3AIMTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U
npoMbinuieHHOCTH. [Ilemounpie  MmeTtauibl: nojoxkeHue B Ilepuonnueckoiicucreme
xuMmuyeckux sneMeHToB .M.  MenaeneeBa, CTpOEHHE UX aTOMOB,
HaXOXJICHUE B MIPUPOJIE.
dusznyeckue M XUMHYECKHE CBOMCTBA (Ha mnpumepe HaTpuss W Kanus). OKCHABI
Y TUJPOKCUABI HATPpUA U Kanusl. [[puMeHeHne 1meI0UHbIX METAJVIOB U UX COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAJIBI MATHUM U KAJIBIHM: TIOJ0XKEHUE B [leprnoanueckon
cucreme xuMmuieckux aneMeHToB [[.1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOKJICHUE
B Inpupoje. OU3NUECKUE U XMUMUYECKHME CBOMCTBA MarHus W Kajiblysd. Baxueummue
COCJIMHEHUS KaJlblHs (OKCHA, THAPOKCHA, coyiv). JKEeCTKOCTh BOJbI U CIOCOOBI e
YCTPAHEHHUS.

AJIFOMUHUNA: TIOJNIO)KeHUE B lleproandeckoil CUCTEME XUMHYECKUX JJIEMEHTOB
J.. MeHnneneeBa, CTpoeHHE aroMma, HaxoxJaeHue B npupoac. dDuszuueckue u
XUMHUYECKUE CBOMCTBA amtoMUHHUA. AMQOTEepHBIE CBOMCTBA OKCHAA W THAPOKCHIA
ATIOMUHMUSL.

Kenezo: mnonoxenue B Ileproanyeckoil CUCTEME XHUMHUYECKHUX DJIEMEHTOB
JI.1. MenneneeBa, CTpOCHME aroma, HAXOXICHUE B Tmpupone. DPuznueckue
U XUMHUYECKHe CBOMCTBA xene3a. OKCuabl, THAPOKCHAbl U conu kene3a (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuii sKcnepumenm:

03HAaKOMJIEHUE C 00pa3llaMu METAVIOB U CIUIABOB, UX (PU3UYECKUMH CBOMCTBAMH,
U3Y4YEHUE  pe3yibTaTOB  KOPPO3HMM  METaUIOB  (BO3MOXXHO  HCHOJb30BaHHE
BUJIEOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOJICHCTBUSA OKCHJIa KAJIBIUS U HATPUSI C BOJION
(BO3MOKHO MCIIOJB30BaHKE BUACOMATEPUAIIOB), HCCIIEIOBAHUE CBOMCTB KECTKOU BODIL,
mpoliecca  TOpEeHHsl — JKejle3a B KUciIopoae  (BO3MOXKHO — MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), TPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEaKlUid Ha MOHBI (MarHus,
Kalblius, amroMuHus, nuHka, xene3a (II) u sxenesza (II1), meau (II), naGmroneHue u
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OIMMCaHUuC IIPOHCCCOB
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OKpaIlIMBaHMS TUIAMEHU MOHAMHU HATPHS, Kadus U KaablKs (BO3MOKHO HUCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HCCIEAOBaHHE aM(OTEpPHBIX CBOWCTB THUAPOKCHIA AITIOMUHUS
TUAPOKCHAA IIMHKA, PEHICHHUE SKCIEPUMEHTANBHBIX 3aJad Mo TeMme «BaxknHeunmue
METaJIbl M UX COCTUHCHMUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa um wmarepuansl B IIOBCEIHEBHOM JKW3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUMX peakuuid B ObiTy. IlepBas mnomouib
IIPU XUMHUYECKHUX 05KOraX U OTPABJICHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpY’Kawlled cpenbl (MpeAesibHas JIOIMyCTUMAas
KoHIeHTparusi BenlecTB (nanee — IIJIK). Ponb XuMuM B pEIIEHUH SKOJOTHYECKUX
pooOJIEM.

Xumuueckuu SKCnepuMenm:
u3ydyeHrne oOpa3loB MaTepUaoB (CTEKJIO, CIJIaBbl METAJUIOB, IOJIMMEPHBIE
MaTepUabl).

Mesicnpeomemuule césa3u

Peanm3zamusi MeXIpeIMETHBIX CBsi3ed MpU W3y4YeHHWH XuUMHH B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJIb30BAaHMWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHMH,
TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMU JJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IHUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIE MMOHATHSA: HAYYHBIN (pakT, TUNIOTE3a, 3aKOH, TEOPHs,
aHaNMW3, CHUHTE3, KJIACCH(PUKAIMS, TMEPUOJUIHOCTh, HAOIIOJACHUE, SKCICPUMEHT,
MOJICTMPOBAHUE, W3MEPCHHUE, MOJIENb, SBJICHUE, MAPHUKOBBIA 3(PQEeKT, TeXHOIOTHS,
MaTepHAIbL.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYa, SJICKTPUICCKUN 3apsijl, MPOBOJAHHUKHU, TOTYIPOBOIHUKH,
JTURJICKTPUKH, (OTOITIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTAJUIMUECKas peIIeTKa, CIUIaBbl, (U3UYECKUE
BEeITUYMHBI, €AWHUIIBI W3MEPEHHs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IIHI,
Comnnre.

buonorusi: ¢otocunte3, AbixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yA0OpEeHMSs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TOPOJbI, MOJIE3HBIC
UCKOTIaeMBbIe, TOTUTMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yueHne XuUMUM Ha YpPOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs HAIMPABICHO
Ha JIOCTHKCHHE OOYYaIOUIMMUCS JIMYHOCTHBIX, METANpeIMETHBIX U MPEeIMETHBIX
pe3yJbTaTOB OCBOCHUS Y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3YIbTAThl OCBOCHHUS MPOTPAMMbl OCHOBHOT'O OOIIEr0 00pa30oBaHuUs
JOCTUTAIOTCS B X0J€ OOyuYeHUs XUMHHM B €IUMHCTBE YYEOHOW M BOCHUTATEIbHOU
NESATETbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU COLUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMM B OOLIECTBE MpaBUIaMU U
HOpPMaMU TOBEJCHUS U CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUSI, CaMOPA3BUTHUS U
COLIMATTU3AIMHN 00YYaIOITUXCA.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh O0yJaroIIXCst
PYKOBOJICTBOBAThCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMM U paclIupeHue
OMBITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHsSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAay4yHOMY HAcCJE€AUIO, IIOHMMAaHUS 3HAYCHUs XUMHMYECKOM HAyKM B IKU3HHU
COBPEMEHHOI0  OOILIECTBA, CIOCOOHOCTH BIIANETh JIOCTOBEPHOW HMH(pOpManuen
O IMEpEeAOBBIX JOCTHMKEHUAX M OTKPBITHSAX MHPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOICTBE MHpa 1 OOIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHMS:

MpEeACTaBICHUS O COIIMAIBHBIX HOPMaxX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIECHUMN
B KOJUICKTMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO- HCCIIeOBATEIbCKOM, TBOPUYECKOM W  JPYTrUX BHJAAX JICATEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JEATEILHOCTH TIPH BHITIOJIHCHUH YUCOHBIX,
MO3HABATEIbHBIX  3aJ1a4, BBIMOJHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B MpOIIecce
ATOM y4eOHOW IESATENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHUE U TOCTYIKH
CBOMX TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYE€TOM OCO3HAHUS
MOCJIEACTBUN IMOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 NIO3HAHMS:

MHPOBO33PEHUYCCKUX TPEACTABICHUM O BEIIECTBE M XUMHUUYECKOM peaKIu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIs. TIOHUMaHUsI CYIIHOCTU HAay4YyHOM KapTUHBI MHUpA, MPEACTaBICHUM OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3AUMOCBS3AX UeJOBEKa C MPUPOTHON CPeIoH,
O pPOJIM XMMHH B O3HAHUU ITUX 3aKOHOMEPHOCTE;
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[I03HABATEJIbHBIX MOTMBOB, HAIlPABJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU
M0 XMUMHUH, HEOOXOUMBIX JIJIsI OOBSICHEHHS HAOJI0IaeMBIX MPOTIECCOB U SIBICHHIA;

MO03HABATENFHON, WH()OPMAITMOHHOW M YHUTATEIBCKOW KYJIBTYpPhl, B TOM YHCIIC
HABBIKOB CAMOCTOSTEILHON PabOThI C yUeOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH,
JTOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU WH()DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYy4YeHHI0O U TIO3HAHWIO, JF0OO03HATEIHLHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTU K caMOOOpa30BAHMIO, IPOEKTHON M HCCIEN0BATENIbCKOMN AESTENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIECHHOCTH U YPOBHS 00yUYEHHUsI B JaJIbHEHIIIEM;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HaHMS LIEHHOCTU YKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBII 00pa3 jKU3HHU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEAHBIX
NpUBbIYEK (YMOTPEOJICHUS] aJKOroJii, HAPKOTHUKOB, KYypEHHs), HEOOXOAUMOCTH
COOJIIO/IeHUsT MpaBUJl OE30MAaCHOCTH MPHU OOpalEeHUH C XMMUYECKHMMH BELIECTBAMHU
B OBITY U peasIbHOM XKU3HU;

5) TpyaA0BOro BOCIMTAHMS:

UHTEepeca K MPaKTUUYECKOMY H3Y4YeHMIO Mpodeccuid U Tpyda pasiMyHOrO poja,
YBaXEHUE K TPYAY M pe3yibTaTam TPYIOBOH JI€ATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
IPUMEHEHUS MIPEIMETHBIX 3HAaHUN [0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUAYAIbHON
TPACKTOPUH MPOJODKEHHUS OOpa3oBaHMsI C YYE€TOM JIMYHOCTHBIX HMHTEPECOB
U CIIOCOOHOCTM K XHMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEMIHOW
npo(ecCUOHaNbHON JeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUW, TOTOBHOCTH
a/arTUpPOBaThCs B MPO(ECCHOHATIBHOM cpesie;

6) 3K0J10rM4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1€1eCO00pa3HOro OTHOLIEHUS K MPHUPOJAE KaK MCTOYHHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUS LIEHHOCTH 3JI0POBOI0 U 0€3011aCHOI0
oOpa3a JKW3HHM, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY
U NICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMS LIEHHOCTU COOJIIOJIEHUS MpaBUi O€30MacHOrO
MOBEJICHUs MPU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAILIUAX, YTPOXKAIOUINX 370POBbIO
U KU3HU JTI0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHUA, [OJydYaeMble IpU H3YYEHHH XHUMHH,
JUISL PElIEHUs 3aJad, CBS3aHHBIX C OKPYKAlOLIEW NPUPOJHOM CpPENOM, ITOBBIICHUS
YPOBHSI SKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS I100aIBHOIO XapaKTepa 3KOJIOIrMUYECKUX
npo0JIeM U IMyTel UX peuIeHusl IOCPEICTBOM METOJI0OB XUMUHU;

HKOJIOTMYECKOTO MBIIIJIECHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B COCTaBe METaNpeIMETHBIX  PE3yJIbTaTOB BBIJICIISIOT 3HAYMMBIC
st hOPMHUPOBAHUS MUPOBO33PEHHS OOIIEHAYYHBIC MTOHATHS (3aKOH, TEOPHS, IPUHITHII,
runoresa, Gakt, cucTeMa, MpoIecc, SKCIEPUMEHT U JIPYTOe€), KOTOPHIE MCIOIB3YIOTCS
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B €CTECTBEHHO-HAY4YHBIX YUEOHBIX MPEIMETax U MO3BOJISAIOT HA OCHOBE 3HAHUI U3 3THX
npeaMeToB (OpMHUPOBATH MNPEACTABICHUE O LEJIOCTHOW HAyYHOW KapTHUHE MHpa,
U yHHUBepcaJbHble ydeOHble JeHCTBUS (TIO3HABAaTENbHBIE, KOMMYHHKATHUBHBIC,
PETYJISTUBHBIE), KOTOPBIE 00€eCIreynBaoT dbopmHpoBaHue TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4EOHOH 1€ TENbHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIC Y4eOHbIC ACCTBUSA
ba3oBrble JJoruyeckue 1eicTBus:

YMCHHUC HCIIOJIB30BATb IIPUCMBI JIOTHYCCKOI'O MBINUICHHUA IIPU OCBOCHHH 3HAHUM:
PaCKpbIBaATh CMBICII XUMHUUYCCKUX MMOHSTUMN (BBII[GJ'I?ITB HUX XapaKTCPHBIC ITPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBA3b C IPYTHUMHU HOHSITI/ISIMI/I), HUCIIOJIB30BAaTh IIOHATHUA
JUIsT OOBSCHEHHS OTACIBbHBIX (P)AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS M KPUTECPUU
JJIsA KHaCCI/I(i)I/IKaHI/II/I XUMHNYCECKHUX BCIICCTB U XHUMHUYECCKUX peaKuHﬁ, YCTaHaBJINBATb
IMPUYINHHO-CJIICACTBCHHLIC CBA3U MCKIY 00BEKTaMU N3y4CHUA, CTPOUTH JIOTHUYCCKHUC
paccyxkaeHuss (MHIYKTHBHBIC, JCAYKTUBHbIC, IO aHAJIOTHUH), MPOBOAUTH BBIBOJIBI
1 3aKJIHOYCHMS;

YMCHHC IMPUMCHSATDH B nmponecce [NO3HaAHUA IHOHATHUA (HpCI[MCTHBIe
U MeETalpeaMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIOJIb3yeMble B XHMHH,
HpeO6pa3OBBIBaTB IIUPOKO MPHUMCHSACMBIC B XHWUMHUHW MOJICIBHBIC HNPCACTABICHUA —
XUMUYECKUH 3HaK (CMMBOJI DJIEMEHTAa), XUMHUYecKas ¢opMmysia W ypaBHEHHE
XUMHUYECKON PEaKIfy — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3a71a4, C YYETOM JTHUX
MOACIBbHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATE U XapPAKTCPU30BaATh CYIICCTBCHHBLIC ITPU3HAKHU
N3Yy4dCMbIX OOBEKTOB — XMMHYECKHX BCIICCTB U XHMMHUYCCKHUX peaKuHﬁ, BBISBIIATD
O6HII/IC 3aKOHOMCPHOCTH, MMPUYNHHO-CIICACTBCHHBLIC CBA3M KW IPOTUBOPCUYUSA B
HN3Yy4aCMbIX IMPOLICCCAX U SABJICHUAX.

Ba3oBble ucciienoBarejbcKkyue 1eCTBUA:

YMEHHME MCIIOJb30BaTh IIOCTABICHHBIE BONPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHUS, & TaK)K€ B KA4ECTBE OCHOBBI JJIsi (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE
MPABWIBHOCTHU BBICKA3bIBAEMBIX CYXKJICHUN;

NpUOOpPETeHNE OMbITa 10 IUIAHWPOBAHUIO, OPTaHWU3alMA W  TPOBEIICHUIO
YYCHUYECKUX  OKCIEPUMEHTOB, yMEHHE HaOMoJaTh 3a  XO0JOM  IIporiecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (GopMynaupoBaTh OOOOIICHUS WU
BBIBOJIBI II0 PE3yJIbTAaTaM IPOBEIAEHHOIO OIBITA, MUCCIEIOBAHUS, COCTABJIATH OTYET O
npoJieJlaHHON padoTe.

Pa6ora ¢ undopmanueii:
yMEHUE BBIOWpaTh, AaHAIW3UPOBATH W HMHTEPIPETHPOBATH  WHOOPMAIUIO
pa3IUYHBIX BUAOB M (OPM MpENCTaBICHHUSA, MOJYYaeMYI0 M3 pPa3HbIX HCTOYHUKOB
(Hay4HO- MOMyJIsIpHAas JUTEpaTypa XMMHUECKOTO COAEpkKaHMs, CIpaBOYHbIE 1OCOOuS,
pecypcbl MIHTEpHETa), KPUTHYECKH OLIEHMBATh MPOTHUBOPEYMBYIO M HEAOCTOBEPHYIO
uH(pOpMaLIHIO;
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yMEHUE TMPUMEHSTh Pa3IMYHbIE METOJAbl M 3alpoChl MPU TOUCKE U OTOOpE
nH(OPMAITUU ¥ COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX TSI BHITTOJTHEHHS YICOHBIX
M TI03HABATENBHBIX 3a/lay OINPEJCICHHOrO0 THUIIA, MPUOOpPETEeHHE OIbITa B 00JacTH
UCIIOJIB30BAaHUS ~ WH(OPMAIITMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  OBJIAJICHUE
KyJbTypOi  aKTHMBHOTO  WCIOJB30BaHHWS  PA3IUYHBIX  TIOMCKOBBIX  CHCTEM,
CaMOCTOATENFHO BHIOMPATHh ONTUMAJBHYIO (OpMYy TMpeACTaBiICHUS HWHOpMAIUU U
WUTFOCTPUPOBATH pellacMbIe 3aJadil HECIOKHBIMU CXEMaMH, JUarpaMMmaMu, JPYyTUMHU
dbopmamu rpadUKy ¥ UX KOMOUHAITUSIMU;

yMEHUE  UCIOJb30BaTh M aQHAIM3UPOBATh B Tpolecce  ydeOHOM
U HCCIIEIOBATEIbCKON ACATCIBPHOCTH WH(OOPMAIUI0 O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH TPUPOAHOM CPEIBI.

KomMMmyHuKaTMBHBIE YHUBEpPCAJbHbIE yueOHbIE [IeiCTBHS:

YMEHHE 3aJ]aBaTh BOIPOCHI (B XOJ€ Auajora v (Wih) JUCKYCCUHU) IO CYIIECTBY
o0cyxknaeMoi TeMbl, (GOPMYJIMPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIIBHO BBIMOIHEHUS
MPEIOKEHHOM 3a7a4u;

NpUOOpPETEHHE ONbITa NPE3CHTAIIMU PE3yJIbTATOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (JJA0OpAaTOPHOIO OIbITa, JAOOPATOPHON pabOThl MO MCCIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM €O CBEPCTHHKAMHM  IO3HABATEJIbHOMN
U UCCIIEZI0BATEIIbCKOU JACSITEIIBHOCTY MPHU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
ydyeTa OOIIMX WHTEPECOB M COIJIacoBaHUS MO3UIUK (00CyXaeHUs1, OOMEH MHEHUSIMHU,
«MO3TOBBIE€ IITYPMBI», KOOPJWHALINS COBMECTHBIX JEHUCTBUM, ONpPEICICHUE KPUTEPUEB
0 OIIEHKE Ka4eCTBA BHITIOJHEHHOMN pabOTHI U APYTHE);

PerynsitTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIE AeHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONpPENENATh LENHU JACSITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATb M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSATeNbHOCTh, BBIOMpaTh HambOoJjiee dS(PGEeKTUBHBIC CIOCOOBI PEIICHUS Y4eOHBIX
U TIO3HABAaTENbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJISATh MW KOPPEKTUPOBATH
IIPEUI0KEHHBIN aJTOPUTM JIEUCTBUM IPU BBIINOJHEHUN 3aJaHUN C YYETOM IOJIYYECHUS
HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX, OLICHUBATH
COOTBETCTBHE TMOJYUYEHHOTO pe3yJbTaTa 3asBICHHON IENH, YMEHHE HCII0JIb30BaTh
Y aHAIM3UPOBATh KOHTEKCTHI, MPEIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTEIBLHOTO COACpKaHMUS,
YCTaHOBJICHHOTO JaHHOW (henepanbHON pabodeil mporpaMMol, BBIIEISIIOT: OCBOSHHBIC
OOyJarOIIMMUCST Hay4dHbIE 3HAHUS, YMEHHsS M CIOCOOBI NEHWCTBHM, crienuduueckue
JUISE TIPEAMETHOW 00yacTi «XHWMHS», BHJIBI JEATCILHOCTH IO TIOJYYCHHIO HOBOTO
3HAHMS, €0 UHTEPIPETAllMU, MPEeoOPa30BaHUIO U MPUMEHEHHUIO B PA3INYHBIX YUEOHBIX
1 HOBBIX CHUTYaITHsX.
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K koniy oOyuenuss B 8 kJjacce y oOyuaronierocss OyayT choOpMUPOBAHBI
CIEAYIOIINE TPEAMETHBIE PE3YJIbTAThI IO XUMHH:

pacKkpblBaTh CMBIC OCHOBHBIX XWMHYECKHUX TOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOpPOIHAsS
U HEOJHOpPOJHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAs W MOJIEKYJIsipHash macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASL MAcca, MaccoBas J10JIs1 XUMUYECKOrO JIEMEHTA
B COCJUHEHUHU, MOJISIPHbIA 00BEM, OKCHUJl, KHCIIOTa, OCHOBAaHHE, COJb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKasi peakius, KiaccupuKaims
peaklMii: peakli COCIUHEHUs, PEAKIUU Pa3I0KEHUs, PEaKIUU 3aMEIICHHS, PEAKIINU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEaKIMH, TEIUIOBOM 3(EKT peakiuu, 1Ipo aToma,
AJIIEKTPOHHBIN CJIOM aToMa, aTOMHAas OpOWTalb, PAJIUyC aToMa, XUMHUYECKas CBS3b,
MOJIsIpHAsE M HEMOJspHAs KOBAJICHTHAs CBSI3b, MOHHAs CBsI3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (MIPOLIEHTHASI KOHIICHTPAIINsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSTh 3TH
MOHSATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBpaIICHUN;

UCIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJisi COCTaBlieHHs (GOpMyJl BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

ONpeeNsITh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb
OKHCIICHUSI DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB
K OIpEIEICHHOMY KJIacCy COEIUHEHUN 1o QopMysaM, BHUJ XUMUYECKOH CBs3U
(KoBaJIeHTHAsl M MOHHAs1) B HEOPTAaHUYECKUX COCUHEHUSIX;

pacKpbIBaTh CMBICI ITeproanueckoro 3aKOHa J.H. Menpeneena:
JE€MOHCTPUPOBATh MOHUMAHUE MNEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT WX MOJoXeHUs B [lepnoanueckoil cucteMe, 3aKOHOB COXPAHEHUSI MaCChl
BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHa ABOrajpo;
ONMKCHIBATh W XapaKTepus3oBaTh TabnuuHyio ¢Gopmy I[lepuonnueckoit cucTeMbl
XUMUYECKUX BJEMEHTOB: pa3iMyarTh IMOHATUS «rjaBHas noarpynna (A-rpynmna)» u
«mnobounas noarpynna (b-rpynma)», manbsle W OOJAbLIIME TEPHOJBI, COOTHOCUTH
0003HaueHus1, KOTopble UMEIOTCs B Tabmuie «llepuoguyeckas cucteMa XUMUYECKUX
anemeHToB [[.MI. MeHnneneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3aps] sapa, oOOIIee YHCIO JJIEKTPOHOB H
pacnpeieJIeHUue UX IO JIEKTPOHHBIM CIIOSIM);

KJIaCCH(PHUIIMPOBaTh  XMUMHUYECKHE OJEMEHTHI, HEOPraHWYEeCKHUE  BEIIECTBA,
XUMUYECKUE peakluu (MO0 YUCIYy M COCTaBy YYAacTBYIOUIMX B pEaKIMH BEUIECTB,
1o TertoBoMy 3 dexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEIIECTB PA3TMUYHBIX
KJIaCCOB,  IOJTBEpKJas  ONUCAHWE MpPUMEPAMU  MOJIEKYJISIPHBIX  yYpaBHEHHM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHil;

IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAauye€CTBEHHOIO
COCTaBa, BO3MOXKHOCTU TIPOTEKAHMS XHUMHYECKUX TMPEBpallcHUH B Pa3IUIHBIX
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YCIOBHUSIX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BELIECTB,
MAaCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEeHTa 1Mo (opMylie COEAUHEHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKITUU;

IPUMEHSTh OCHOBHBIE OIEPALlUM MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOINCHHEe, CHCTeMAaTH3aIUIo, KiIacCU(PHUKAIMIO, BBISBICHUC
MPUYUHHO- CJICJICTBEHHBIX CBSI3€Ud — JJIs M3YUEHHS] CBOMCTB BEIIECTB M XUMHUYECKHUX
peaKkIui, eCTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUS — HAOIIOJIEHUE, H3MEpPEHHUE,
MOJIETMPOBAHUE, IKCIIEPUMEHT (PEaTbHBINA U MBICIICHHBIN );

clel0BaTh MpaBUJIaM TOJIb30BAHUS XUMHUYECKON TMOCYyJ0il U J1abOpaTOpHBIM
o0opy/noBaHuEM, a TaKXke IpaBujiaM oOOpalleHus C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEIMIECTB (BOAOpOJA M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OINPENCICHHOM MAacCOBOM J0JIEN PACTBOPEHHOT'O BEIIECTBA, MIIAHUPOBATH
U TPOBOJUTH XHMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB WIENIOYEH
U KHUCJIOT C TMOMOIIBI0 MHANKATOPOB (JTakMyc, peHoNdTanenH, METHIOPAHX U IPYTHE).

K xoniy obOydenuss B 9 kuacce y oOydgaromerocs OyayT cGOpMHUPOBAHBI
CIIEAYIOIIUE IPEAMETHBIE PE3YJIBTATHI IO XUMHM:

PacKphIBaThb CMBICI OCHOBHBIX XHUMHUYECKHX ITOHATHUU: XUMHUYECKUN DJIEMEHT,
aToM, MOJIEKyJa, HOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas peakius,
XUMHUYECKasi CBSI3b, TEIUIOBOM A((EKT peakiuu, MOJb, MOJSAPHBIM 00BEM, pacTBOp,
AIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, IIEKTPOIUTHYECKAST JUCCOLUMALNS, PEAKIIMM MOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpATUMBbIE PEAKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKLUH, OKHCJIUTED, BOCCTaHOBUTEID,
OKHCJICHME U BOCCTAHOBJIEHHWE, AJUIOTPONUs, aM(POTEpHOCTb, XHMHYECKas CBS3b
(koBaJieHTHasi, HWOHHAs, METAJUIMYECKas), KpUCTaJUIMUecKas penieTka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XHMMHWYECKOM pEakLUd, MPEACIbHO JIOIyCTUMAs
koHuentpauus [1/IK BemecTsa;

WJUTIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHSATHI U NPUMEHSTH 3TH
MOHSTUS MPU OTMIMCAHUU BEILIECTB U UX MPEBPAILICHUN;

WCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJIi COCTaBlieHHs (GOpMYyJl BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIUN;

ONpPENENIATh BAJIICHTHOCTbh M CTENEHb OKHUCICHHUS XUMHUYECKUX JJIEMEHTOB
B COCJIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIACCy COEAMHEHWH 1Mo ¢opMyiaMm, BHUJI XMMHUYECKOW CBA3U (KOBAJICHTHAs, MOHHAS,
METaJUINYEeCKasi) B HEOPraHWYECKHX COEIMHEHHUAX, 3apsJ HOHA 10 XUMHUYECKON
dbopmyre, xapakrep cpeibl B BOAHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI
KPUCTAJNIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

pacKpbIBaTh CMBICII IIeproanueckoro 3aKOHa JN. MenneneeBa
U JIEMOHCTPUPOBATH €ro MOHUMAHKE: OMKCHIBATh U XapaKTEPU30BaTh TA0IUYHYIO0 (GOopMy
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[lepuonnueckoit cUCTEeMbl XMMHUYECKHMX DJIEMEHTOB: pa3linyaTh TOHATHS «TJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpynmna (b-rpynma)», manbsie u OonbIIve
MEepPUObl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOJAMYECKON TabuIe,
C YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
U 3apsf siapa, 0011ee YMCiIo AIEKTPOHOB U PACTIPEICTICHUE UX 10 DJIEKTPOHHBIM CIIOSM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHU B H3MEHEHUM CBOWMCTB »JJEMEHTOB U HUX
COCJIMHEHUN B Mpejiesiax MaJIbIX MEPHUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh ~ XUMUYECKHE  JAJIEMEHThl, HEOpPraHUYEeCKHE  BEIECTBa,

XUMHUYECKUE peakuuu (M0 YHUCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEIIECTB,
10 TETUIOBOMY (P PeKTy, MO N3MEHEHUIO CTENIEHEN OKUCICHUS XUMUIECKUX
AJIEMEHTOB); XapaKTepU30BaTh (OMUCKHIBATH) OOIIME U CHEU(PUUECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX M CJIOKHBIX BEILECTB, MOATBEPKAasl OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX

Y MOHHBIX YPABHEHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIIHIA;

COCTaBJIATh YPaBHEHUS DJJIEKTPOJUTHUUECKON JUCCOIMAIMUA KHUCJIOT, Ienouei
U COJIeH, MOJIHBIE U COKpAllleHHbIE YPaBHEHUS Peakluid MOHHOrO0 OOMEHAa, YpaBHEHMUS
peaKkiui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBA3U MEXIY BEIIECTBAMHU
Pa3JIMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCca TUX PEaKIUi;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3TUIHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJSPHYIHO MacChl BEIIECTB,
MAaCCOBYIO JIOJI0 XMMUYECKOTO 3JIeMEeHTa 1Mo (opmylie COSAUHEHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUU;

coOmo/IaTh TpaBWia TMOJB30BAHMS XWMHUYECKOW TOCY/IOM U J1abopaTOpHBIM
o0opynoBaHuEM, a TakKe IMpaBuia oOpalleHus C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHHUIO
¥ coOMpaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJANUTH PEAKIMHU, MOATBEPKIAIONIUNE KAYECTBEHHBI COCTaB PpPa3IMYHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJOPUAOPOMHUI-, HOJUI-, KapOOHaT-,
docdar-, cunmkar-, cyinbdar-, TUIPOKCUA-UOHBI, KAaTHUOHBI AMMOHHUSI U HOHBI
M3YYEHHBIX METAJUIOB, TMPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB,;

IPUMEHSTh OCHOBHBIE OIEpPAllMU MBICIUTENILHON JESTENbHOCTU — aHajiu3 Hu
CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMATH3allui0, BBIABICHHE  IPUYHMHHO-
CJICJICTBEHHBIX CBSI3€d — JUIsl U3YUYEHHUSI CBOMCTB BEIIECTB M XMMHUYECKHUX PEaKIuH,
€CTEeCTBEHHO- HAyYHbIE METO/IbI MO3HAHUSI — HAOJI0ICHUE, U3MEPEHHE, MOJICIUPOBAHHE,
AKCHEPUMEHT (pEeaIbHBIM 1 MBICIICHHBIN ).
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8 KJIACC
HaumenoBanune
Ne KomnuecTtBo OCHOBHBIE BUJIBI IE€ATEIHLHOCTH
pa3/ielioB B TEM Conepxanue 00yueHus
/11 4acoB oOydJaronuxcs

y4e0HOTO TIpeIMeTa

HepBOHa‘laJILHLle XUMHUYECCKHEC MTOHATHUA

1.1 | Xumug — BaxxkHas 5
00J1aCcTh
€CTECTBO3HAHUSA
Y NIPAKTUYECKOU
JIeSITeJIbHOCTH

YCJIIOBCKA

[Ipenmer xumun. Ponp XuMuM B )KU3HU
YyejaoBeKa. XUMUS B CUCTEME HayK.

Tena u BemecTBa. PU3nyUeCcKUe CBOMCTBA
BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTs. IloHsTHE 0 METOAaX MO3HAHUS
B XUMMHU. YUHCTHIEC BEILIECTBA U CMECH.
CriocoOnbI pa3ieneHus CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOM MOCYI0H,

C IpaBUJIaMU pabOTHI B J1AOOPATOPHUH

1 TIpueMaMu oOpaleHusl ¢
J1a00paTOPHBIM 000PYI0BAHUEM.
dusznyecKue CBOMCTBa 00pa3IoB
HEOPraHUYECKUX BEIIECTB — METAJIOB

1 HEMETAJIJIOB.

CriocoOsI pa3eieHus: cMecei
(bunsTpOBaHUE, BHITAPHBAHUE,
TUCTUJUIAINS, XpoMaTorpadus).

PackpbIBaTh CMBICH N3y4aeMbIX HOHSITHUU.
PackpbiBaTh poib XUMHH B PUPOE

Y )KU3HU YEJIOBEKA, €€ CBS3b C APYTUMHU
HayKamHu.

PaznmuaTh 4ncThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath pusnueckue u XuMU4eCcKre
SIBJICHUS.

CiienoBaTh aJITOPUTMAM HCIIOJIb30BaHUS
AKCIIEPUMEHTAIBHBIX METOOB —
HAOIIOJICHUS ¥ SKCTIEPUMEHTA.
Habaronate 1 onmuceIBaTh 00OBEKTHI

IIpY POBEACHUU IEMOHCTpaIi

1 1a0OPaTOPHBIX OMBITOB 0 U3YYCHHIO
(M3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3eJICHUs] CMECEU BEILIECTB.
[IpoBOAUTE XUMUYECKUIN DKCIIEPUMEHT
IIpH pa3JielIeHuU cMecell (Ha mpumepe
OYMCTKH ITOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimol:

N3yuenue u onucanne Pu3ndecKux
CBOICTB 00pa31oB

HEOPTaHUYECKUX BEIIECTB.

N3yuenue crioco0oB pas3zesieHus cMeceit
(C TOMOTIIIBIO MAarHUTA).
Ilpaxmuueckue pabombvi:

No 1. TlpaBuna paboThl B 1ab0opaTopuu
U TIpHEMbI 00paIeHus ¢
71a00paTOPHBIM 000PYIOBAHUEM.

No 2. Paznenenue cmeceli (Ha mpumepe
OUYHMCTKH IMOBAPEHHOM COJIN)

npakTudeckoi padboTer Ne 2.

CrnenoBaTh npaBuIaM MOJIb30BaHUS
XUMHUYECKON MOCyA0H 1 1a00paTOpHBIM
000opyI0BaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus: C XUMUYECKUMH BEILleCTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

MIPY BBIMOJIHEHUHU TPAKTUYECKON

paboter Ne 1.

BricTpanBaTh pa3BepHyThIE IHCbMEHHBIE
1 YCTHBIE OTBETHI C OITIOPOM

Ha MHGOPMALIMIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTE€pUaJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MIOHATUNHBIN
anmapar Kypca XUMHUHU

1.2.

BemniecTBa
U XUMHYECKUE
peakuuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIbI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xummueckas ¢hopmyia. BaneHTHOCTH
aTOMOB XUMHUYECKHUX AJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHASI aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpDHAS Macca.
MaccoBas 10J11 XUMHYECKOTO PJIEMEHTA
B COCJIMHECHUH.

Onpenenstb NPU3HAKU XUMHUYECKUX
pEeaKIniA, yCIOBHSI MX TPOTECKaHUS.
OOBSACHSITH CYIIHOCTh (PU3HMUECKUX

1 XUMHUYECKUX SIBJICHUHN C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO YUCHUSI.
KnaccudummpoBats XuMudeckue
peakiuu (10 YKUCIly U COCTaBY
pearupyIonux u 00pa3yronmxcs
BEILIECTB).

Cocrapnsats HopMyIIbl OMHAPHBIX
BEIIECTB IO BAJCHTHOCTU U ONPEIEIATh
BaJICHTHOCTH 110 (hOpMyJiaM BEIIECTB.
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KonmuecTBo BeniectBa. Mosbs. MonspHas
Macca. BzauMocBs3b KOJIMUECTBA, MACChI
Y YuCla CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuetsl o hopmysiaMm XUMHUYECKUX
COCIMHEHHUN.

Du3NYEeCKUe U XUMUYECKUE SIBIICHUS.
XUMUYECKasi peakiiysi U €€ MPU3HaKH.
3aKOH COXpPAHEHUS MACChl BEUIECTB.
XUMUYECKHUE YPABHECHHSL.
Kiaccudukanus XuMHIECKUX PEaKIIHii
(coemuHeHus, pa3aoKeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBoMCTBa 00pas3IloB
HEOPraHUYECKUX BEUIECTB — METAJIJIOB

Y HEMETAILJIOB.

OO6pa31ibl BEIIEeCTB KOJTUYECTBOM 1 MOJIb.
dusnyeckue  sBIEHUS  (IUIaBJICHUE
BOCKa, TasiHUE JIbJIa, paCTUPAHUE caxapa
B CTYIIKE, KUTIEHUE U KOHJICHCALIUS
BOJIbI).

XUMUYECKHE SBJICHUsI (TOPEHUE CBEUH,
MIPOKAJIMBAHUE METHON MTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJIU MeJia

C COJISTHOM KUCIJIOTOM).

Hab6mronenune npu3HakoB MPOTEKAHUS

PaccraBnsate k03 huiineHTh

B YPaBHEHUSX XUMUUYECKHUX PEAKIIUM.
Ha6nronaTh 1 onuchiBaTh 00bEKTHI

IIpU MIPOBEJICHUU IEMOHCTpalUi

1 1a00PaTOPHBIX OIBITOB.

[TpoBoauTH BEIYHCICHUS IO (hOpMYIIaM
XUMHUYECKUX COSTMHEHUIA U ypaBHEHUSIM
XAMUYECKUX PEAKIIUM.

[IpuMeHsITh eCTeCTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM YHUCIIE
Ha0JII0/IeHHE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICTTUTEIILHON JIEATEIHHOCTH
(cpaBHEHHUE, KJIaCCU(PUKALIHS)
BricTpauBath pa3BepHyThI€ TMCEMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH

Ha uH(pOpMaIHIO U3 yueOHUKA

Y CTIPaBOYHBIX MAaTEPHUAIOB, TPaAMOTHO
WCIIOJIb30BaTh N3yYECHHBIM MOHATUHHBIN
amnmapat Kypca XUMUU
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XUMHUYECKUX peaKInil (pas3iokeHune
caxapa, B3aMO/IEHCTBHUE CEPHOU
KHCIIOTBI C XJIOPUIOM Oapwsl,
MOJIYYCHHUE M Pa3NIOKCHHUE THIPOKCH 1A
meu (1) mpu narpeBanum,
B3aNMOJECHUCTBHUE

Kenesa ¢ pactBopoM coiu meau (I1).
OMnbIThI, WILTIOCTPUPYIOIIHE 3aKOH
COXpaHEHUS MAaCCHhI.

JlabopamopHvie onvimol:

Coznanue Mozenel MOJIeKyJ
(IIapOCTEPIKHEBBIX ).

Onucanue (GU3NYECKUX CBOWMCTB
00pa3IoB HEOPraHNYECKUX BEIICCTB —
METaJJIOB ¥ HEMETAJIIOB.

Habmronenue dpuzndeckux (MiaBjieHue
BOCKa, TasHUE JIbJa) U XUMUYECKUX
(ropeHne cBeud, MPOKATMBAaHUE METHOU
MIPOBOJIOKH) SIBJIEHUH.

HabGnronenue u onvcanue Npu3HaKoB
MPOTEKAHUST XUMHUYECKUX PEAKITHMA
pa3HbIX THIIOB.

Buviuucnenus:

OTHOCUTEIHHOU MOJIEKYJISIPHON MaCChI
BEII[ECTB, MOJISIPHON MacChl, MacChl
BEII[ECTB, MACChI U KOJIMYECTBA BEIIECTBA,
MacCOBOM JI0JIM XUMHUUYECKOTO dJIEMEHTA
1o popMyJie COeIMHEHUS;
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10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUM:
KOJIMYECTBA, MACCHI BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
PEareHTOB WJIY NMPOAYKTOB PEAKLIUU

Hroro no pazneny 20

BaxHelllune npeacTraBuTeId HEOPraHu4

C€CKHX BelIeCTB

2.1 Bosznyx. Kucnopoa. 6
IToustue
00 oKcHmax

Bo3ayx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — anemMeHT u npocroe
BemecTBo. Haxoxnenue

KHUCJIOpOoAa

B NIpUpojie, PU3NUECKHUE U XUMHUECKHE
cBoicTBa (peakiuu roperusi). OKCUmbL.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/ia B Ta0OpaTopuu
Y nIpoMblilieHHOCTH. Kpyrosopor
KucaopoJa B mpupoae. O30H —
aJuIOTponHasi MOAUMUKALIMS KACIOPO/Ia.
TennoBoit a3¢HexT XuMHUUECKO peakiuu,
TEPMOXUMHUYECKUE YPaBHEHUS, K30~

U SHIOTEPMHUYECKHUE peaKuu. TOMIUBO:
YIoJib U METaH. 3arpsi3HEHUE BO3AYXa,
YCWJICHHE MMapHUKOBOTO 3(dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauecTBeHHOE omnpesieieHue coAepKaHms
KHCJIOPOJA B BO3IyXE

[Tomygyenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOIIUKY
JUIsL cocTaBleHus: (GOPMYJT BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHYECKUX
PEAKLHI C y4aCTUEM KHUCIOPOA.
XapakTepu3oBaTh (ONMUCHIBATH)
COCTaB BO3/yXa, GU3HUECKHUE U
XMMHYECKUE CBOMCTBA KHUCIOPOAA,
CIOCOOBI €ro MOJy4YeHUs,
IpUMEHEHUE U 3HAYCHHUE B IPUPOJIE U
’KU3HU YeJIOBEKa.

CpaBHHBaTh PEAKITUU TOPCHUS

Y MEJIJICHHOTO OKUCJICHUSI.
OOBsICHATH CYIIHOCTb
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX
C 3arpsi3HEHHEM BO3yXa.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1abOpaTopuu

IIPH UCTIOJIb30BAHUH XUMUYECKON
NOCYJIbl U 000PYIOBAHUS, a TAKKE
MpaBujIaM OOpaIIeHHs C TOPIOYUMH
BEIIECTBAMH.

[TmannpoBaTh U OCYIIECTBIAThH
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Y U3y4YE€HHE CBOMCTB KUCJIOPO/IA.
Habmronenne B3anMo1eiCTBUS BEIIECTB
C KHUCIJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKpaICHUs
ropenus (Toxapa).

JlabopamopHuwiii onvim:
O3HakomIIeHHE ¢ 00pa3amMu OKCHIOB
U OIIMCAHHME X CBOMCTB.
Ilpaxmuuecxas paboma:

Ne 3. [lonmyuyenue u cobupanue
KHUCJIOPO/Jia, U3YYEHUE €TI0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KUCIIOPO/ia U
030Ha Ha OCHOBAHUHM aTOMHOM

MacChl XUMHUYECKOI'0 DJIEMEHTA;
KOJIMYECTBAa, MACChI BEIIECTBA

M0 YPaBHEHUSAM XUMUYECKUX PEAKIIH

Ha MIPAKTHUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOAUTH HAOIIOICHNUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPHU MPOBEICHUU
71a60PATOPHBIX OMBITOB U MPAKTUYECKOU
paboTHLI.

Briuncnars KoIM4ecTBO BELIECTBA,
o0BbeM raza no Gpopmynam.

VYyacTBOBaTh B COBMECTHOI paboTe

B IPYIIIIE.

BricTpanuBaTh pa3BepHyThie MUCHbMEHHbIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popMaIuio U3 yueOHUKa

U CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YyUYEHHBIN MOHSITUWHBIN
amnmnapar Kypca XuMuu

2.2

Bonopon. [lonsarue
O KMCJIOTaX M COJISIX

Bonxopon — anemeHT u nmpocroe
BemecTBo. Haxoxnenue Bogopoaa

B MIPUPOJIE, PU3NUECKHE U XUMUYECKUE
CBOICTBA, MPUMEHEHHE, CIIOCOObI
noyuyeHust. Kucnotsl u comnm.
MomnspHbiii 00beM razoB. PacyeTsr

10 XUMUYECKUM YPaBHEHUSM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

[Tomyuyenue, coonpanue

PackpbIBaTh CMBICT N3y4aeMbIX OHATHN
Y IPUMEHSITh 3TH TOHSATHUS MPU OMUCAHUHT
CBOMCTB BEIIECTB U UX MPEBPAIICHUMN.
XapakTepu3oBaTh (OMUCHIBATH)
dbu3nYecKre 1 XUMUYECKHUE CBOICTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4YeHHUS,
IIPUMEHEHHUE.

Cobupats npubOp A7 MOTyUEHUS
BOJIOPO/IA.

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
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Y pacro3HaBaHKUE BOJOPO/IA.
BzaumonerictBre BOIOpOJIa C OKCUIOM
menu (II).

JlabopamopHuiii onvim:
BzaumonencTBre KUCIOT ¢ METALUIAMH.
Ilpakmuuecxas paboma:

No 4. Tlomyyenue u cobupanue Bogopoa,
V3y4YE€HUE €r0 CBOMCTB.

Boruucnenus:

o0beMa, KOJIMYECTBA BEIIIECTBA ra3a

10 €ro U3BECTHOMY KOJIUYECTBY
BEII[ECTBA WM 00BEMY;

00BEMOB T'a30B MO0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHAa 0OOBbEMHBIX OTHOIIICHUM
razoB

IUIsL COCTaBIIEHUST OPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUN XUMHUYECKUX
PEaKLH C y4aCTUEM BOAOPO/IA.
BBIYUCISTE MOJIIPHYIO MAcCy BEIICCTB;
KOJIMYECTBO BEIECTBa, 00BEM rasa,
Maccy BEIIeCTBa.

[TpoBOIUTE pacyeThl IO YpaBHEHUSIM
XUMHYECKHUX PEaKIUiA: KOJTMIECTBa,
o0BeMa, MacChl BEMIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MAaCCEe pEareHTOB
VI TIPOJYKTOB PEAKITHH.

CrnenoBaTh npaBuiiaM 0€30MacHOMN
paboTsl B 1abopaTopuu

UCIIOJIb30BaHUU XUMHYECKOU ITOCY IBI

1 000pyIOBaHMS, a TAKXKE IMpaBUIaM
oOparieHus C TOPIOYNMH BEIIECTBAMU

B OBITY.

[TmarrpoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, IPOBOIUTH HAOTIOACHHUS,
JICNIaTh BBIBOJIBI ITO PE3yJIbTaTaM
AKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIe

23

Bopa. PactBopbl.
IlongaTue
00 OCHOBaHUSAX

duznueckue cBoiicTBa BOAbL. Boga kak
pacTBOPUTEIL. XUMUUYECKHE CBOMCTBA
BOJBI.

PackppiBaTh cMbICIT H3y4aeMBbIX TTIOHATHI
Y IPUMEHSATH 3TH NOHATHUS IIPU ONMMCAHUU
CBOWCTB BELIECTB U UX IIPEBPAIICHUN.
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OcHoBanwus.

PactBops1. Ponb pacTBOpoB B mpupoje
Y B KW3HH 4ea0BeKka. KpyroBopot
BOJIbI B IPUPO/IE. 3arps3HEHHE
MIPUPOTHBIX

BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.
Hacriennble ¥ HEHACHIIIICHHBIC
pacTtBOpbl. PacTBOpHUMOCTH BELIECTB

B BoJie. MaccoBas gojis

BEIIECTBA B PaCTBOPE.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB € pa3anyHOU
PacTBOPHUMOCTBHIO.

B3aumopeiicTBue BoAbl ¢ METalJIaMUu
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y LIEJI0YEN C MOMOIIBI0 UHIUKATOPOB.
JlabopamopHhvie onvimol
HccnenqoBanne ocoOOCHHOCTEH
PacTBOPEHUS BEIIECTB C PA3TUYHOMN
PacTBOPHUMOCTBHIO.

[IpuroToBieHue pacTBOPOB

C OIPEICIIEHHON MacCOBOM JI0JIEH
PacTBOPEHHOI'O BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpurorosiieHue pacTBOpOB

C OIPEIECIEHHON MaCCOBOM JIOJIEH

XapakTepusoBaTh (PU3NUECKHUE

Y XUMHYECKHUE CBOICTBA BOJBI, €€ POJIb
KAaK pacTBOPUTENS B IPUPOIAHBIX
rporeccax.

CocTaBnsTh ypaBHEHUS] XUMHUECKUX
pPEAKLHI C y4aCTUEM BOJIBI.

OOBACHATDH CYIIHOCTb SKOJIOTMUECKUX
po0JIeM, CBA3aHHBIX C 3arpSA3HEHUEM
IPUPOAHBIX BOJI, CITIOCOOBI OYUCTKU BO/IBI
OT IIpUMECE, MEPBI ITO OXPAHE BOJ

OT 3arpsi3HEHUSL.

[InaHupoBaTh U OCYIIECTBISATH

HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIOICHNUS,
JenaTh BBIBOJIBI MO pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CnenoBath npaBuiiaMm 0€30MacHON
paboThI B 1a0OpATOPHUH TPU
HCITOJIb30BAaHUU XUMUYECKON MOCYAbI

1 000pyOBaHUSI.

[IpoBOAUTH BBIYUCIIEHUS C IPUMEHEHUEM
MOHATHS «MacCcOBasi J0JI BEIIECTBA

B PacTBOPE».

BricTpanBaTh pa3BepHyThIE INCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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PacTBOPEHHOT'O BEIIECTBA.
Buviuucnenus:

C UCHOJb30BaHUEM MOHSITHS «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE»

Ha HHpopMaIuio U3 yueOHUKa

Y CIIPABOYHBIX MaTE€pPUAJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYCHHBINA OHATUNHBIN
arnmapar Kypca XUuMuu

24

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COECTUHEHUN

11

Krnaccudukarus HeopraHndeckux
coeauHenuid. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3zytoiire (OCHOBHBIE,
KHUCIIOTHBIC, aM(OTEpHBIC)

U Hecoseo0pasyromue.

HomenknaTtypa okcugoB. @usznueckue
Y XMMHYECKUE CBOMCTBA OKCHUJIOB.
[Toyuyenue okcHIoB.

OcHoBanus. Knaccudukanust ocCHOBaHMiA:

1IEJIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @usnyeckue
1 XMMHYECKUE CBOMCTBAa OCHOBAHUH.
[Tosrydyenne oCHOBaHUM.

Kucnotsl. Knaccudukaius Kucior.
Howmenkiarypa kucior. @usnueckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
akTuBHOCTH MeTaiuioB H.H.

bekerona. [lomyyeHnue KUcCior.

Conu. HoMeHnkiatypa cosneil.
PuU3NYECKNE U XUMUYECKHE CBOMCTBA
conent. [lomydenue cose.

I'eHeTnueckas CBSI3b MEXKIY KIacCaMU
HEOPraHUYECKUX COCIMHEHUM.

Knaccudummposats n3yuaemeie
BEIIECTBA IO COCTAaBy U CBOWCTBAM.
CoctaBnsaTh (HOPMYJITBI OKCHIOB, KHCIIOT,
OCHOBAHUM, COJICH U HA3bIBATh UX

[0 MEXTYHApOAHOM HOMEHKJIATYPE.
[Iporno3npoBath CBOMCTBA BEIIECCTB

Ha OCHOBE OOIIMX XUMHUYECKHUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSL.

CocTaBiisTh MOJIEKYJISIPHBIE YPaBHEHUS
pEeaKUHM, WUTIOCTPUPYIOLINAX
XUMHAYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YE€HUS BEUIECTB U3YyUEHHBIX
KJIACCOB/TPYIIII, a TAK¥Ke
MOATBEPKIAIOIINX T€HETHUYECKYIO
B3aUMOCBSI3b MEXTY HUMH.
[Tpou3BOIUTE BHIYUCIICHUS

10 YpaBHEHUSAM XMMUUYECKUX PEAKITUH.
[LmanupoBath U OCYIIECTBIISTh

Ha MPAKTUKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOIUTH HAOIIOJCHUS,
JIeTIaTh BBIBOJIBI 11O PE3yJIbTaTaM
SKCIIEPUMEHTA IIPHU MPOBEACHUHN
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Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OO6pa31bl HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMBITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKHUX
BEILIECTB.

JlabopamopHvle onvimol

Ornpenenenue pacTBOPOB KUCIOT

Y LIEJI0YEN C MOMOIIBI0 HHAUKATOPOB.
N3ydenne B3auMOAECHCTBUS KUCIOT

C METaJulaM¥, PeaKIMi HEUTPAIM3ALIAH.
BzaumonerictBre pactBopa CEpHOU
KUCI0THI ¢ okcuaom meau (II).
[Tony4yeHne HEPaCTBOPUMBIX OCHOBAHUM.
BriTecHeHue ogHOr0O MeTasia Apyrum
U3 pacTBOpa COJIH.

lIpakmuueckas paboma

No 6. Pemienue s3kcriepuMeHTAIbHBIX

3aay 1o TeMme «BakHeimue
KJIACChI HEOPTraHUYECKUX
COCIUHEHUI.

Buviuucnenus:

M0 YPaBHEHUSIM XUMHUUYECKOU PEaKIINH:
KOJIMYECTBA BEIIECTBA, 00hEMa, MACCHI
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00beMy, Macce peareHTOB

WJIM IPOAYKTOB PEaKIIUU

J1a00PAaTOPHBIX OIBITOB U MPAKTUIECKUX
pador.

CrnenoBath npaBuaaM 0€30MacHOM
paboTHI B J1abopaTopuu

MIPU UCIIOIb30BaHUU XUMHUYECKOM

TOCY 16l 1 000PYI0BaHUS.

BricTpanBaTh pa3BepHyThie MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHbOpPMAINIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTEPHUaIOB, TPAMOTHO
VCIIOJIb30BATh U3YYCHHBIA OHATUNHBIN
arnmapar Kypca XuMHUHU
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Hroro no pazneny:

30
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Iepuoanuecknii 3akon u Ilepuoanyeckas cucreMa xumuuecknx 3jeMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi CBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE pPeakuun

3.1

ITepuoanueckuii
3aKOH

u Ilepnognueckas
crucTemMa
XHMHYECKUX
3JIEMEHTOB

. . Menpeneena.

CrpoeHnune aroma

7

ITepBbie IIONBITKA
KJ1accurKaIuu XUMHYECKHUX
anemeHToB. [loHsaTHE O rpynmax
CXOJIHBIX JIEMEHTOB

(111eJI0YHBIE U 111EJI0YHO3EMEIIbHBIC
METaJIJIbl, TaJIOT€HbI, UHEPTHHIE Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
aMm(doTepHbIe OKCUJIBI U THAPOKCHUIBI.
[Tepuonnueckuii 3axoH. [lepuonnyeckas
CHUCTEMA XMMHUYECKUX 3JIEMEHTOB

H.N. Menneneea. KopoTkonepuoaHas
U JUTMHHOTICPHOIHAS (DOPMBI
[leproanyeckoi CUCTEMbI XUMHUECKUX
sanemenTtoB [[.11. Menaeneena.

Ilepnone! u rpynnel. u3znyeckui
CMBICJIT

MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/Ia
Y TPYIIIBI AJIEMEHTA.

Crtpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YE€K aTOMOB TEPBBIX
20 XMMHUYECKUX DJIEMEHTOB
ITeprnoanuueckoi CUCTEMBI

.. Menneneesa. XapakTepucTuka
XUMHYECKOT0 AJIEMEHTA

I10 ero noJyioxkeHuro B [lepuonnueckoi

PackpbiBaTh CMBICT IEPUOAUYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHUE TaOIUIIBI
«llepuoanueckas cucrema XUMHUYECKUX
anemeHToB [[.M. MeHaeneeBay.
MoaenupoBaTh CTPOECHHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U MOLYPOBHEN
IIPY IOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTYpamuii u SJIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh hU3UUECKU CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOJIa
Y TPYMIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMUUYECKUE FIIEMEHTHI
IIEPBBIX TPEX MEPUOIOB, KAJIUN, KAJIbIUN
Y UX COCIUHEHUS MO MOJIOKEHUIO

B [lepronnueckon cucreme

J.1. Menneneena.

OOBsCHITH 00IIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB (U3MEHEHUE PAInYyCOB
aTOMOB, JIEKTPOOTPULIATEIIbHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B [IPEJIEJIaX MaJbIX MIEPUOJO0B U IJIaBHBIX
MOJArPYMIl C YYETOM CTPOCHUS UX
aTOMOB;
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cucrteme JI.1. Menneneena.
3aKOHOMEPHOCTHU U3MEHEHMS pajuyca
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aTOMOB XMMHUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETATUTMYECKUX
CBOWCTB IO TPyNIiaM 1 IEPUOJIaAM.
3nauenue [lepuoguyeckoro 3akoHa

u [lepruonyeckor CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HAYKU U
npaktuky. [{.11. MenneneeB — yueHslii
Y TPaXkKJaHUH.

Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

B3anmoneiicTBue ruipOKCUIa HUHKA

C paCTBOPAMM KHUCJIOT U LIEI0UEH.
MoaenrnpoBanue CTpOCHUS MOJIEKYJI
IIPY TOMOIIY PUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «lleprnoguyeckas cucrema
XUMHYECKHUX JIEMEHTOB

JI.. MenneneeBay.

JlabopamopHuvie onvimoi
O3HakoMIIeHHE ¢ 00pa3IiaMu METAJLIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIH TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(OPMAIUIO U3 YUYEOHHKA U APYTHX
UCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XHUMHUYECKasI CBA3b.
OxucauTeIbrHO-
BOCCTAaHOBHUTEIbHBIE
peakuuu

XuMmudeckast cBs13b. KoBajieHTHAs
(TmoJsisipHast U HEMOJISIPHAS) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUYECKUX
siemenToB. MonHas cBsa3b. CTeneHn
okuciieHuss. OKUCIUTENLHO-
BOCCTaHOBHUTEIbHBIC peakiuu. [Iporiecco

PackppIBaTh CMBICT H3y9aeMbIX TIOHATHH.
Onpenensarb BUI XUMUYECKON CBS3U

B COC/TMHCHHH.

MoaenupoBaTh CTPOSHUE MOJIEKYJT

IIpU TTOMOIITH PUCYHKOB, MOJIETICH,
AJIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyi.
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OKHUCJICHUS] 1 BOCCTAHOBJICHUSI.
OxuCIUTENN U BOCCTAHOBUTEIIH.
XUMHUECKHUH SKCIEPUMEHT: U3yUCHHE
00pa3IoB BEIIECTB METAJIOB

1 HEMETAJLJIOB, B3aUMOJICUCTBUE
TUAPOKCHUA IIUHKA C pACTBOPAMU KHUCIIOT
Y LIEII0YEH, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUTUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3NIOKEHUS, COCTUHEHHS]).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBpITHI, WILTIOCTPUPYIOIIUE

MPUMEPBI OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI

(ropenue, peakiu

Pa3JIOKEHUS, COSTUHEHNS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUsT (DOPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuil.
OnpenensaTh CTENeHb OKUCICHUS aTOMOB
XUMUYECKHUX JIEMEHTOB 0 hopMyJiam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJIMHECHUH MO CTETIEHH OKHUCJICHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTENb. PaccTaBisaTh
KO2(DPHUIIUEHTHI B cXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX
PEAKIINI METOJIOM DJICKTPOHHOIO
OaJtaHca.

Habmronath XMMHUYECKHE OTBITHI

10 IJIaHY, aHAUTU3UPOBATh U

JIE€TaTh BBIBOJIBI.

Ucnonws3osate UKT s coznanus
MO/IEJIEN, MOATOTOBKHU MPE3CHTALNM,
JIOKJIaJI0B TI0 TEME.

BricTpanBaTh pa3BepHYThI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HH(pOpMaIHIO U3 YUeOHUKA U APYTHX
HCTOYHHMKOB, B TOM uHnciie MinTepHera

Uroro no pazneny 15
Pe3epBHOE Bpems 3
OBLIEE Y1 CJIO HACOB 68
I10 ITPOT'PAMME
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9 KJIACC
HaumenoBanune
No KomuaectBo OcHOBHBIE BUABI AESITCILHOCTH
pa3aenoB U TEM Conepxxanue 00yueHus
/o 4acoB oOyJaromuxcs

y4eOHOro mpeaMeTa

BemecTBO U XUMHYECKHE P€akIun

1.1

[ToBTOpEHUE

U yriyOseHue
3HAHUN OCHOBHBIX
pas3aenoB Kypca

8 Kiacca

5

[Iepuonnueckuit 3akoH. [lepuonnueckast
CHUCTEMA XMMHUYECKUX DJIIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaJusl, KAIbIUS U UX
COEMHEHU B COOTBETCTBUH

C MIOJIOKEHHUEM DJIEMEHTOB

B [lepuoanyeckout cucremMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOU
CBsI3U. THUIIbI KPUCTATUTMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTATUIMYECKON
PEIIETKH U BUJIa XUMUYECKOU CBSI3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHMYECKHUX BEIIECTB. XUMUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JMYHBIM KJIACCaM HEOPTaHUYECKHUX
COEIMHEHU, TEHETUYECKAs CBS3b
HEOPraHMYECKUX BEUIECTB.

XapakTepu3oBaTh XUMUYECKUE 3JIEMEHTHI
MIEPBBIX TPEX MEPHUOJIOB, KAJIUS U KAIbIUS
10 UX nosioxkenuto B [lepuoguueckon
cucreme /1. 1. Menneneena.
KnaccudunnpoBats 1 Ha3bIBaTh
HEOPraHUYECKUE BEILIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IME XUMUYECKUE
CBOMCTBA BEUIECTB Pa3JIMYHbIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUYECKUX
pEaKIMH.

OnpenensiTe BUJ XUMHUECKOHN CBS3U

Y THUI KPUCTAJUIMYECKOU PEIIETKU
BEILIECTBA.

[Iporao3upoBaTh CBOKMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BepHYThIC IMCbMECHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha WHGOPMAIIHNIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaT€PUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEISIMU
KPUCTAITIMYECKUX PELIETOK
HEOPraHMYECKUX BEILIECTB — METAIIOB
U HeMeTaJlIoB (TpaduTa u anmasa),
CJIOXHBIX BELIECTB (XJIOpH1a HATPHs)

HCTIO0JIb30BATh U3YUYCHHBIA OHATUUHBIN
arnrapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYCCKUX
peaKLMi

Knaccudukanusi XuMU4eCKUX peakiivii
0 Pa3IMYHBIM MPU3HAKAM (TI0 YUCITY

U COCTaBY yYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEII0BOMY 3 dekry,

M0 U3MEHEHUIO CTETICHEH OKHCICHHS
XUMHUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TIO YYACTUIO
KaTanu3aropa). JK30-

¥ DHJIOTEPMHUYECKHUE PEaKIIIH,
TEPMOXUMUYECKHUE YPABHEHHUS.
[ToHnsiTHE O CKOPOCTH XUMUUYECKON
peakiuu. [lonsaTue 06 oOpaTUMBIX

U HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsITHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonsitue o karanuse.
[TonsiTHE O XUMHUYECKOM PABHOBECHH.
dakTopbl, BAUSIONIUE HA CKOPOCTh
XUMHUYECKOM peaKIuu U MOJ0KEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIE

PackpbiBaTh cMBICH N3y4aeMbIX HOHATUI
Y IPUMEHATH 3THU MMOHATUS IPU OMUCAHUN
CBOMCTB BEUIECTB U UX MPEBPALICHUI.
KnaccudummpoBaTs XuMu4ecKue
pPEaKUny MO PA3JIUYHBIM NPU3HAKAM.

Y cTaHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XMMHUYECKOU pEaKIMU OT PA3JINYHbBIX
(bakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MIPOTEKAHUS] XUMUUYECKUX MPEBPAIICHUN
B PA3JIMYHBIX YCIOBUSIX.

OrnpenensTe OKUCINUTETD

u BocctaHoBuTeNnb B OBP.

CocTaBisTh IEKTPOHHBIN OanaHC
peaKLuu.

[Ipon3BOAUTH BEIYUCIICHUS

10 XUMUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WM TPYIIIIE.

BricTpanBaTh pa3BepHyThIE MTUCEMEHHBIE
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peaKIuu, AIEKTPOHHBIN OaTaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocTaBieHue ypaBHEHAN
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
pEaKIMii C UCTOJIb30BAHUEM

METO/1a 3JIEKTPOHHOTO OaaHca.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW peakiuu OT
BO3JICUCTBUS Pa3IMUHbBIX (DaKTOPOB.
OnbIThI, WILTFOCTPUPYIOIIUE

MIPUMEPHI OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKIui
(ropeHue, peakuuu

Pa3JIOKEHUS, COCTUHEHU).
Boruucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMa U MaCChI
peareHTOB WJIU MPOJAYKTOB IO
YPaBHEHHUSIM XUMHUYECKUX PEAKIIUN

Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(GOPMAIHIO U3

yueOHHUKa

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYCHHBINA IOHATUNHBIN
anmapar Kypca XuMuu
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1.3

DIEeKTPOIUTHYECKAs
U CCOIAIUS.
XUMUYECKUE
peakuuu

B PacTBOpax

Teopus 2JIEKTPOITUTUYECKON
JTUCCOLUALINU. DJIEKTPOIUTHI

Y HEAJNEKTPOIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M quCCOIUaIK BEIIECTB

C Pa3IUYHBIMU BUJIAMU XUMUYECKON
cBsi3u. Ctenenpb auccounanu. CUiibHbIC
U c1a0bIe AJIEKTPOTUTHI.

Peakiimu noHHOrOo oOMeHa. Y ciioBus

PackpbIBaTh CMBICI H3y4aeMBbIX
NOHATHUH, a TAK)KE CMBICI TEOPUU
IIEKTPOIUTHYECKON TUCCOLUALIY.
OOBSICHATH IPUYKHBI

QJICKTPOIMMPOBOJHOCTH BOJHBIX PACTBOPOB

BCIICCTB, pa3jindaTb cia0ble ¥ CUJIBHEIC
SJICKTPOJIUTHI.
CocTaBisTh YpaBHCHUA JUCCOHAIINN
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POTEKAHUS peaKuii HOHHOTO OOMEHa,
MIOJIHBIE ¥ COKPAIIEHHbIC HOHHBIE
ypaBHeHUs peakiui. CBOKWCTBA KUCIIOT,
OCHOBAHUU U COJIEM B CBETE
peACTaBICHUM 00
AIEKTPOJIUTUYECKON JTUCCOLMALINH.
KauecTtBeHHbIE peakuy Ha HOHBI.
[TonsTHE 0 TUApOAN3E

coJiei.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

UccnenoBanue 351eKTpONPOBOTHOCTH
pPacTBOPOB BEIECTB, MpoIiecca
JMCCOLMAIINN KUCIIOT, IIeJ0uei

U coJiel (BO3MOXHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

OnbITHI, WUTIOCTPUPYIOLIE TPU3HAKU
MPOTEKaHUs peakiuii HOHHOTO OOMEeHa
(oOpazoBaHue  oOcajka, BBIJACICHHUE
rasza, o0Opa3oBaHHE BOJbI).
Pacnio3naBanue HeOpraHMYECKUX
BEILIECTB C MOMOILbIO KaU€CTBEHHBIX
pPEaKLMIl HA UOHBL.

JlabopamopHhuwiii onvim.:

N3yuenue npu3HaKkoB MPOTEKAHUS
peakiu HOHHOTO OOMEHa B pacTBOPax
AJIEKTPOIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJICJICHUEM ra3za, 00pa30BaHUEM BOJIbI).

KUCJIOT, IIEJI0YEH U COJICH, MMOJIHbIC

Y COKpAIICHHbIC HOHHBIE

YpaBHEHUS

XUMUYECKUX PEaKIuii HOHHOTO 0OMEeHa,
KpaTKUE MOHHBIE YPABHEHUSI MPOCTHIX
peakuuii THAPOIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JUCCOLMALINM; TOATBEPKAATh CBOMCTBA
pUMEpaMU MOJIEKYJIIPHBIX U MOHHBIX
YPAaBHEHUM XUMUYECKUX PEAKIIUMN.
PemaTe sKkCriepUMEHTAIIBHBIE 3a1a4K1

10 TEME.

[InaHupoBaTh U OCYUIECTBIATD

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJINTH HAOTIOICHNS,
JieJaTh BBIBOJIBI IO PE3yJIbTaTaM
DKCHEPUMEHTA NP MTPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBath npaBuiiaMm 0€30MaCHOMN
paboThI B 1a00paTopun

IIPU UCIIOJI30BAHUU XUMUYECKOM

MOCY 16l 1 000PYI0BaHUS.

[IpoBOANTH BBIYUCIIEHUS 110 XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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lIpakmuueckas paboma:

Ne 1. Pemienue skciepuMeHTaIbHbIX
3a/1a4 1o TEME.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIUil

B [1ape WIN IpyIIIe.
BeicTpanBaTh pa3BepHyThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH($OpPMAaIIIO U3 YUeOHHUKA U IPYTUX
UCTOYHUKOB HH(POPMAIINH, B TOM YHUCIIE
HNurepuera

Hroro no pazneny

17

HemeTajibl M UX cOeIMHEHUS

2.1 | O6mas
XapaKTepUCTUKA
XUMHUYECKUX
3JIEMECHTOB
VIIA-rpynmnsi.
I"anorensr

OO6m1as xapakTepuCTUKa TaJIOTEHOB.
OcoOeHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIE CTETICHNU OKUCJICHHUS.
CrpoeHnue u pusznueckue CBOUCTBA
MPOCTHIX BEILIECTB — IaJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJIEHCTBHUE C METaJIaMH,
HEMETAJIJIaMHU, [IEJI0YaMM ).
XnopoBogopoa. CossiHasi KUCJIOTA,
XUMHUYECKUE CBOMCTBA,
MOJIy4eHUE, IIPUMECHEHHE.
JlericTBue xiopa

Y XJIOPOBOJIOPOJa Ha OPraHu3M
yesioBeka. BaxkHenmme XJopuIbl U X
HAaXOXKJICHHUE B PUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxkaromue Gu3nIecKue

Y XMMHYECKHE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHUH (BO3MOKHO MCIOJIb30BaHUE

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB HEMETAIJIOB U UX
COEIMHEHUH B MpeAeaax MajblxX
MIEPUOJIOB U TJIABHBIX MOATPYTI
[Tepronyeckoi CUCTEMbI XUMUYECKHIX
AJIIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

XapakTepu3oBarh (PU3NIECKUE

¥ XUMHYECKUE CBOMCTBA TIPOCTHIX
BEILIECTB TAJIOTE€HOB (HA IpUMEpPE XJIOpa)
U CJIOKHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJIyYeHHUS], MIPUMEHEHHE U 3HAUCHHE

B TIPUPOJIC U )KU3HU YETIOBEKA.
OnpenensaTs XJIOPUA-UOHBI B paCTBOPE.
[TmaHMpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUC
AKCIIEPUMEHTHI, POBOIUTH HAOIOCHUS,
JIeaTh BBIBOJIBI IO Pe3yJIbTaTaM
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BUJICOMATEPHAIIOB).

O3zHakomiieHHE ¢ 00pa3IamMu XJIOPUI0B
(raJoreHuI0B).

JlabopamopHhuwiti onvim:

N3y4denune CBOMCTB COJITHOW KUCIOTBI.
[IpoBeneHNe KaYECTBEHHBIX PEAKIINI
Ha XJIOPU/I-UOHBI.

lIpakmuueckas paboma

No 2: TTosmyueHue CoJISTHON KUCIIOTHI,
VU3YYEHHE €€ CBOUCTB.

Buviuucnenusa:

[0 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEarcHTOB JaH B U30BITKE

HKCIIEPUMEHTA IIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
paboT.

CnepnoBatb npaBuiiaMm 0€30MacHON
paboThI B J1a0OpaTOpPHUU

[IPU UCIIOJIb30BAHUU XUMUYECKOM
NoCyAbl U 000PYIOBaHHUS.

BricTpauBath pa3BepHyThI€ INCbMEHHbBIE
Y YCTHBIE OTBETHI C OTIOPOU

Ha HGOPMAIINIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
VCII0JIb30BAaTh U3y4YEHHBIN MOHSATUWHBIN
anmnapar Kypca XUMHUU

2.2

Oo0mas
XapaKTEPUCTUKA
XUMUYECKHUX
AJIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COCMHEHUS

OO6mrast xapaKTepUCTHKA JIEMEHTOB
VIA-rpynmnsi. OcobeHHocTu

CTPOEHUS aTOMOB, XapaKTEepPHBIC
CTCTICHU OKHCIICHUSI.

Crpoenue u pu3nIeCcKre CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AmnnoTporHbie MOIU(PUKAIIANA KUCIOPOIa
U Cepbl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBo10po/1, CTpoeHHUE, HU3UICCKHE
¥ XUMUYECKHE CBOWCTBA.

OKcHbl Cepbl KaK MPeICTAaBUTEITN
KHUCIIOTHBIX OKCHJIOB.

CepHas kucioTa, pu3ndeckue

¥ XUMUYECKUE CBOWCTBA (00IIHe KaK

OOBsICHATH 00IIIME 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 ©X COEAUHEHUHN C YYETOM
CTPOEHHS UX ATOMOB.
XapakTepu3oBaTh PU3NYECKUE

Y XMMHUYECKUE CBOKCTBA IPOCTOTO
BEILIECTBA CEPBI U €€ COCTUHEHUI
(cepoBOOPO/Ia, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJIyYEHHUS], IPUMEHEHNE U 3HAUEHUE

B MIPUPOJIC U KU3HU YEIOBEKA.
OnpenensaTe HaTUYHE CYIh(HAT-HOHOB
B pacTBOpeE.

OOBSICHATH CYITHOCTH KOJIOTUIECKUX
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MPEICTABUTEIIS KJIACCa KUCJIOT npo0JieM, CBSI3aHHBIX € MepepadOTKOMN

U crienuudeckre). XUMUICCKHEC COCMHEHUH CEPBI.

peakuu, JIeXKAIKUE B OCHOBE [I;manpoBaTh U OCYIIECTBIIAThH
MIPOMBIIIJIEHHOT'O CI0CO0a MOTyYeHHS Ha MMPAKTUKE XUMUYECKUE

cepHoi kucnotel. [Ipumenenue. Conu HKCHEPUMEHTHI, MPOBOJIUTHh HAOIIOACHUS,
CEpPHOU KHUCIIOThI, KAYECTBEHHAs PEAKIUs | I€JIaTh BHIBOJBI 110 PE3yJIbTaTaM

Ha CyJb(aT-uoH. HKCIIEPUMEHTA.

Haxoxnenue cepbl 1 €€ COeIUHEHUM CrnenoBath npaBuiaM 0€30MacHOM

B IIpupoie. XUMUYECKOE paboThI B J1abopaTopuu

3arpsI3HEHUE OKPYIKAIOIIEH CPEb IIPY UCTIOJIb30BAHUHM XUMUYECKON
COEIMHEHUSIMU NOCYJIbl U 000PYIOBAHHS.

cephbl (KUCIOTHBIC JTOXKIH, 3arPSI3HCHUE [Ipou3BOaUTH BBIUUCICHUS

BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 10 XUMHAYECKUM

peAOTBPAICHUS. YPaBHCHUSIM.

Xumuueckuii IKcnepumenm: Hcnonp30BaTh NP BBINIOJITHEHUN
Hemoncmpayuu.: y4eOHBIX 3a/IaHUI TEKCThI y4eOHUKa,
O3HaKOMJIEHHE C 06pa3uaMH CCPHI U €€ CIIpaBOYHbIC MaTEPHUATIbI
COCIMHEHUSMHU (BO3MOKHO (Ilepuonmyeckyro cuCTEMy XUMUYECKUX
HUCIIOJB30BaHUE BI/II[eOMaTepI/IaJ'IOB). 3JIEMEHTOB ]_I . MCH,HGJIGGB&, Ta6_]‘[HHy
Habnronenue npouecca oOyriMBaHus PacTBOPUMOCTH KUCJIOT, OCHOBAHUU
caxapa ImoJi ICHCTBUEM Y COJIEW B BOJIE, FJIEKTPOXUMUUYECKUN sl
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI. HaNpsKEHU METaJIoB).
Jlabopamopruvie onvimoi: Hcnonp30BaTh Npy BBINIOJTHEHUT
I/I3y‘-ICHI/I€ XUMHYECKHX CBOMCTB y‘—IeGHBIX 3aJIaHUN U B rpolrecce
pa30aBJICHHOM CEPHOI KUCIIOTHI. HCCIICIOBATEIILCKOM JIE€ATEIIbHOCTH
HpOBeI[eHI/Ie Kauye€CTBECHHOM PCAKIHH Ha HAY4HO-IIOITYJIAPHYIO JIUTEPATYPY
cysb(haT-uoH U HAOII0/ICHHE MPU3HaKa XHUMHYECKOTO COZICPKAHUS,

€€ MPOTEKAHUS
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CIIPaBOYHBIE
Matepualbl, pecypchbl MHTEpHETA
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OO0mas
XapaKTePUCTHUKA
XUMHYECKHIX
AJICMEHTOB
VA-rpynisbl.

Azor, dhocdop u ux
COCTMHEHUS

OO61ast xapakTepuCTHKa HJIEMEHTOB
VA-rpynmnel. OcoOeHHOCTH

CTPOEHUS aTOMOB, XapaKTEePHBIC
CTCTICHU OKHCIICHUSI.

A30T, pacpoCTpaHeHHE B IPUPOJIE,
dbusznueckre 1 XMUMUYECKUE CBOWMCTBA.
KpyroBoport azora B nipupo/e.
AMMHaK, ero GU3NYeCKUe 1 XUMUUIECKHE
CBOMCTBA, IOJyY€HHUE U TPUMEHEHUE.
Conu amMmmoHnus, UX (HU3HUECKUE

Y XUMHYECKHE CBOMCTBA, IPUMCHECHHE.
KadecTBeHHas peakius Ha MOHBI
aMMOHHSI.

ABOTHas KUCJIOTA, €€ TOTyYCHHUE,
bu3HYeCcKre 1 XUMUUIECKHE CBOMCTBA
(oOmIve Kak MpeAcTaBUTENs Kiacca
KHCJIOT U CIICIIH(UISCKUE).
Hcrnonp3oBaHre HUTPATOB U COJICH
aMMOHHUS B KaU€CTBE MUHEPATIbHBIX
yno0peHnit. XMMUYECKOE 3arps3HCHHE
OKPYXaroUIEH Cpelibl COCTUHEHUSIMU
a30Ta (KUCJIOTHBIE TOXKIH, 3arps3HECHUE
BO3/lyXa, TOYBBI U BOJOEMOB).
docdop, ammoTponHbIE MOIUDUKAITUN
docdopa, puzndeckue U XUMHUIECKHE
cBorictBa. Oxcua gocdopa (V)

u ochopHas kuciaoTa, Gu3NIECKUE

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpyniisl 1 UX COEIMHEHHUI C y4eTOM
CTPOCHHSI UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE

¥ XUMHYECKUE CBOMCTBA MTPOCTHIX
BEIECTB a30Ta u ¢ocdopa u ux
COEJIMHEHUN (aMMHUaKa, coJeil aMMOHHS,
a30THOM KUCJIOTHI, HUTPATOB, OKCHJIA
docdopa (V) u bochopHOl KUCTIOTHI,
dbocdaroB), crmocoObl UX MOTYyUCHHUS,
IpPUMEHEHHUE U 3HaU€HUE B IPUPOJIe

Y )KM3HU YEJIOBEKA.

Omnpenenats HOHBI aMMOHUSA U Gocdat-
MOHBI B pacTBOPE.

OOBICHATH CYIIIHOCTh
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX

C HAXOXXJCHHEM COCAMHEHUN a30Ta H
dbocdopa

B OKpY’Karolleu cpene.

[1manmpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUC
HKCIIEPUMEHTHI, POBOAUTH HAOTIOICHNUS,
JIeaTh BBIBOJIBI TT0 PE3yJIbTaTaM
IKCMEPUMEHTA TPU TPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTHIECKON
paboTHI.

CrnenoBath npaBuiiaM 0e30MacHON
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U XUMHYECKHE CBOMCTBA, MOJyUYEHHUE.
Ucnonp3oBanue hochaTtoB B kKauecTBe
MUHEPAJIbHBIX yI00OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoOMJICHHE C

(bu3MUeCKMMU CBOMCTBAMU

aszora, pocdopa

U UX COEAMHEHUH (BO3MOXKHO
UCII0JIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomJieHHE ¢ 00pa3iiaMu a30THBIX
u hochopHBIX yI0OpEeHMIA.
[Tomyuenue, coOupanue, pacrio3HaBaHHUE
U U3y4YCHHE CBOWCTB aMMHAaKa.
B3anmoneicTere KOHIEHTPUPOBAHHOU
A30THOW KHUCJIOTHI C MEABIO
(BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

Jlabopamopnvie onvimul:
[IpoBenieHNEe KaUYeCTBEHHBIX pPEeaKIUi
Ha MOH aMMoHus 1 Pocdat-noH,

Y M3y4YCHHE NPU3HAKOB UX
MIPOTEKAHUSI.

lIpakmuueckas paboma

Ne 3: ITonyuenne ammuaka, u3y4eHue
€ro CBOKWCTB.

Buiuucnenus:

10 YPAaBHEHUSAM XUMHYECKUX PEaKIIUM

paboThI B J1aOOpaTOpHUH

P UCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI U 000PYTOBAHMSI.
[Tpou3BOANTH BHIYMCICHUS

0 XUMUYECKUM

YpaBHEHUSIM.

Hcnonb30BaTh U BHINOTHEHUH
y4eOHBIX 3a/IaHUI TEKCThI y4eOHUKa,
CIIPaBOYHBIC MATCPUATTBI
(MeproAMYECKYI0 CUCTEMY XUMHUYECKHUX
anemenToB /. . Menneneena, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUU

Y COJICH B BOJE, DJIEKTPOXUMUYECKUN Pl
HaIpsHKEHUI METAIIOB)
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OO0mas
XapaKTEPUCTUKA
XUMUYECKUX
3JIEMEHTOB
[VA-rpynnsi.
Yraepon

Y KDEMHHM, U UX
COEIUHEHUS

OO6m1as xapakTepruCTUKa DJIEMEHTOB
I[VA-rpynnsl. OcobeHHocTr

CTPOCHHSI aTOMOB, XapaKTEepPHbIE
CTEIIEHH OKHUCJICHUS.

Yrnepon, amoTponHbie MOIU(pUKAINH,
pacnpocTpaHeHue B IPUPOJIE,
(bU3UYECKHEe M XUMHUYECKHUE CBOMCTBA.
Ancopbmus. KpyroBopot yriepoaa

B IIPUPO/IE.

Okcupl yriepojaa, ux Gu3ndecKue

1 XUMHUYECKHE CBOMCTBA, JICCTBUE

Ha KUBbIE OPTAaHU3MBbI, TTOJTYUYECHHE

Y IPUMEHEHHUE. DKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIC C OKCHIOM
yraeposa (IV), runoresa rmo6amsHOTO
NOTEIJICHUS KJIMMAaTa, TAPHUKOBBII

s Pexr.

VronbHas KHCJIOTa U €€ COJIM, UX
bu3nIeCKre 1 XUMHUYECKUE CBOMCTBA,
MOJIy4YEeHUE U MPUMEHECHHUE.
KauecTBeHHas peakuus Ha KapOOHAT-
noHBI. Micnonip30BaHue KapOOHATOB

B OBITY, MEIMIIMHE, TTPOMBIIIJICHHOCTH
U CEJIbCKOM XO3S5IMCTBE.
ITepBoHava/IbHBIE TTOHATHUS

00 OpraHMYEeCKUX BEIIECTBAX Kak

0 COCIMHEHUSX yriepoja (MeTaH, 3TaH,

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB JIEMEHTOB
IVA-rpynmnsl u uX COEAMHEHUH C YYETOM
CTPOCHHUS UX AaTOMOB.

XapakTepu3oBaTh PU3NUECKUE

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YI€PO/ia U KPEMHUS U UX
COEIMHEHNH (OKCUIOB yIJIepoa,
YTOJIBHOM KUCIIOTHI, KapOOHATOB, OKCHIA
KpEeMHUS, KPeMHUEBON KUCIIOTHI,
CHJIMKATOB), CITIOCOOBI X

MOJTyYEHUsI, MPUMEHEHNE U 3HAUCHUE

B [IPUPOJIC U KU3HU YEJIOBEKA.
OOBSICHATH IPUUUHHO-CIIC/ICTBEHHYIO
CBS3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha pUMEpPax
COEIMHEHUH yTIIepoaa U KPEMHHSL.
OmnpenensaTe KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpE.

OOBSCHATH CYIIHOCTh 3KOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C HaX0XKJICHUEM
YTJIEKHUCIIOTO Ta3a B OKpY>Karolen
cpene.

[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUN (METaH, 3TaH,
STUJIEH, allETUJIEH, YTAHOJI, [JIMLIEPUH,
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ATUJICH, alleTUJIEH, 3TaHOJ, TJIUIEPUH,
YKCyCHasi KUCIIOTA).

[IpuponHbIe HCTOYHUKHU

YTJIEBOJIOPOJI0B (YTOJib, IPUPOIHBIN
ra3, He)Th), IPOIAYKTHI UX MEPEPaOOTKU
(OeH3MH), UX POJIb B OBITY H
IIPOMBITIVICHHOCTH.

[ToHsiTHE O OMOJIOTMYECKH BaKHBIX
BEILIECTBAX: )XKUpaX, OeiIKax, yrieBojax —
U X POJIU B KU3HH YEITOBEKA.
MarepuaibHOE €TUHCTBO OPTraHUYECKUX
Y HEOPTaHMYECKUX COCTMHEHUM.
Kpemnwnit, ero pusndeckue

U XUMHYECKUE CBOMCTBA, MOTyUYCHUE

u npuMmeHeHne. CoeMHeHNUS] KPEMHUS

B ripupoje. OOImue npeacTapicHus

00 okcune kpemuus (IV) u kpemHHEBOM
KHCJIOTE.

CuiiKathl, UX UCIIOJIb30BaHHE B OBITY,
MEUITUHE, TIPOMBIIIICHHOCTH.
Baxueiiue cTpouTeNbHble MaTepUab:
KepaMuKa, CTEeKJIO, IIEMEHT, OETOH,
x)ene300eToH. [TpobaeMbl 6e301macHOro
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B MOBCETHEBHOM KU3HU.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

Mogenu KpUCTaIUIMYECKUX PEIIETOK

YKCyCHasi KHCIJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCMHEHUN yTiepoa
Y OPTraHUYECKUX BEIICCTB.

OnuceIBaTh POJIb OCIKOB, KUPOB

U YTJIEBOJIOB B (PYHKITMOHUPOBAHUH
YKUBBIX OPTaHU3MOB, COCTAB MPUPOTHBIX
WCTOYHUKOB YTJICBOJIOPOJIOB, KX POJIH

B OBITY ¥ TIPOMBINIJICHHOCTH.
[TpoBOIUTE BEIYHMCIICHUS 110 YPAaBHCHHUSIM
XAMUYECKUX PEAKIIHM.

[TmanmpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUC
AKCIIEPUMEHTHI, IIPOBOJANTH HAOTIOICHNS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath mpaBuiiaM 0€30TMaCHOM
paboThI B TabopaTopuu

P MCTIOJIB30BAHUH XUMHUYECKON

MOCY /16l 1 000PYy10BaHUS.
Hcronb30BaTh IPH BBITTOJTHCHUH
y4eOHBIX 3a/IaHUI TEKCThI y4eOHUKa,
CIIPaBOYHBIC MATEPUAITBI
(ITeproanvecKyro CUCTEMY XUMHUYECKHUX
anemenToB [l. . Menneneea, Tabiauiry
PacTBOPUMOCTU KUCIIOT, OCHOBAaHUI
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anmasa, rpadura, QysepeHa.
O3HaKOMJIEHHE C TPOLIECCOM aJcopOLUU
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJICHHOCTH
(Buneomatepuabl: CUIIMKaTHAS
POMBIIIUIEHHOCTB ).

Monenu MOEKyJl OpPraHUYECKUX
BEIIECTB.

JlabopamopHuwiti onvim:

[Tonyuyenue, coOupanue, pacro3HaBaHUe
U U3Y4YCHHE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBeneHne KaueCTBEHHBIX PEAKITHIA

Ha KapOOHAT U CUJIUKAT-UOHbI

Y U3y4YCHHE MPU3HAKOB UX

POTEKAHMUS.

IIpaxkmuueckue pabomul:

Ne 4. Tlomy4yeHue yriekucioro rasa,
U3Yy4YEHHUE €r0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o TeMe «BakHeune HeMeTaIbl
U UX COCAUHEHUS.

Buviuucnenua:

10 YPAaBHEHUSIM XUMHUUYECKHUX PEAKITUi

U COJIeH B BOJIE, ANEKTPOXUMHUUYECKHUI Psij
HaIpsHKEHUH METAILIOB)

Hroro no pazneny
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MeTajuibl 4 MX COETUHEHUS
3.1 | O6mme cBoiicTBa 4 OO0m1as xapaKTepUCTUKAa XUMUUECKUX PackpbIBaTh CMBICJI HU3y4aE€MbIX MMOHATUN
METAJLJIOB AJIEMEHTOB — METAJUIOB HA OCHOBAHUU UX | U MIPUMEHSTH 3TU MOHATHS IPU ONIMCAHUU

nonoxxeHus B [leprpoandeckoil cucteMe | CBOMCTB BEIIECTB U UX MPEBPALICHHM.
XUMHUYECKUX 3JIEMEHTOB OOBsICHITH 00IIIME 3aKOHOMEPHOCTU
.. MenneneeBa u CTpOCHUS aTOMOB. B UBMECHEHHUH CBOMCTB 3JIEMEHTOB-
Ctpoenue MeTauioB. Metajuinueckas METAJJIOB M UX COCTMHEHUI C
CBSI3b U METAJUIMYECKAs YYETOM CTPOCHUS UX aTOMOB.
KpHUCTAJUIMYECKask pelIeTKa. XapakTepu3oBaTb CTPOCHUE METAILIIOB,
DJIEKTPOXUMHUYECKUN PSAJT HAIPSIKEHUI oOuue pu3nuecKrue 1 XuMUYECKUe
MeTaLIOB. OU3NYECKUE U XUMUYECKUE CBOWCTBA METAJIJIOB.
cBoMCcTBa MeTajlI0B. OOIIKE CIIOCOOBI XapakTepu3oBaTh 00IIHUE CIIOCOOBI
noiay4deHus metaaioB. [lonstue MOJTYy4YCHHUS MCTAJIJIOB.
0 KOPPO3HWH METAJIOB, OCHOBHBIC OnucpIBaTh CIIOCOOBI 3aIIUTHI METAIIIOB
CIOCOOBI 3aIIMTHI UX OT KOPPO3HUH. OT KOPPO3HH.
CrutaBel (CTaJI},, 4yIr'yH, I[I-Opa_]'_[}OMI/IHl/If/'I, CJIGI[OBaTB IIpaBHJIaM Oe3omacHoi
OpoH3a) ¥ X MPUMEHEHNE B OBITY paboTHI B 1a0OpaTOpHH
Y [IPOMBIIIIJIEHHOCTH. MIPY UCTIOJIb30BAHUM XUMUYECKON
Xumuueckuii IKCnepumenm: HOCY Ikl K 000PYIOBAHHS.
Iemoncmpayuu: [Ipon3BOIUTH BEIYUCIIEHUS
OO0pasIel METAIIJIOB | CILIABOB. 10 YPAaBHEHUAM XUMHUUYECKHUX PEAKLINH,
N3yyenue pe3ynpTatoB KOppO3UU CCJIA O/INH W3 PCArCHTOB CONCPKUT
METaJIJIOB (BO3MOKHO HCIIOJB30BaHUE IpUMECH.
BH1€OMATEPHAIIOB). YyacTBOBaTh B COBMECTHOM paboTe
JlabopamopHvie onvimi: B Mape Wi rpymnre.
O3zHakomiieHHE ¢ 00pa3amMmu Hcnonb30BaTh NpH BBITOJIHEHUN
METAJJIOB M CIUIABOB, UX y4eOHBIX 3a/IaHUHN TEKCThl YUYCOHHKA,
buznuecKuMu
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CBOMCTBaMHU.

Bviuucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COAECPKUT
puMecH

CIIpaBOYHBIC MaTEPHAIbI
(ITepuoauyuecKyto CUCTEMY XMMUUYECKUX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacCTBOPUMOCTHU KUCJIOT, OCHOBAHUI

Y COJIeH B BOJIE, PJIEKTPOXUMHUYECKUN AT
HaIpsKEHU METaJIOB)

3.2

Baxueiimne
METAJUIBI U UX
COEIMHEHUS

16

[IlemouHbBIe METAIUIBI: TTOJI0KCHUE

B [lepuoamyeckoil cucteMe XUMUYECKUX
anemeHToB [[.1. MeHnaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHHUE

B nipupoje. uznueckue u XuMU4YeCcKue
CBONCTBA (Ha mpUMEpe HATPUs

u Kanust). OKCUIbl U TUIPOKCHUIBI HATPHSI
u kanus. [I[pumMeHeHue menoyHbIx
METAJJIOB M UX COCIMHCHUM.
[[{enouyHo3eMenbHbIE METaJLJIbl MAarHUM
U KaJIbIIUM: TTOJ0XKECHHUE

B [Tepuoauueckoit cucTeMe
XUMHUYECKHUX 3JIEMEHTOB ..
MenzeneeBa, CTpOEHHE UX aTOMOB,
HaXO0XJCHHUE B MPUPO/IE.

dusnyeckue U XUMHUECKHE CBOMCTBA
Mar"us 1 KajJplnus. Baxxnenme
COEIMHEHUS KalbIus (OKCHUI,
TUIPOKCHU, COJIH). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPAHECHHUS.

AJIOMUHH: TIOJIOKECHHUE

B [leproanyeckon cucreme

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB JIEMEHTOB-
METaJUIOB U UX COEUHEHUN B IPYyIIIax
C YYETOM CTPOECHHS UX aTOMOB.
XapakTepu3oBaTh (HU3NUECKHUE

Y XMMHYECKHUE CBOMCTBA IIPOCTHIX
BEILECTB METAJUIOB U UX COCIMHEHUN
(OKCUIOB, THAPOKCHUIOB, COJIEH),
CHOCOOBI UX MOJYYEHHUs], IPUMEHEHUE

Y 3HaYEHUE B IPUPOJE U KU3HU
YEJIOBEKA.

YcranaBiIMBaTh IPUYUHHO-
CJIEICTBEHHYIO CBS3b: CTPOCHUE
BEILIECTBA — CBOWCTBA — IIPUMEHEHUE —
Ha IPUMEPAX U3y4aeMbIX BELIECTB.
Pacrio3HaBaTh C IOMOLIBIO KAYECTBEHHBIX
peaklnii HOHBI METAJIJIOB: MarHusl,
KaJIbIIUSI, JIFOMUHUS, ITMHKA, sxene3a (1)
u xenesa (III), meau (11).

Jloka3bIiBaTh aM(POTEPHBIN XapakTep
OKCHJIOB U TUAPOKCUIOB aTFOMUHMS

54




denepanbHas padouas mporpamma | Xumust. 8—9 kiacchl (0a30BbI ypOBEHB)

XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxOXJeHHE B pupoje. Pusnueckue

U XMMUYECKUE CBOMCTBA AIFOMUHUSL.
AM@doTtepHbIe CBOWCTBA OKCHIA

U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckon
CHUCTEME XUMHUYECKUX AIIEMEHTOB

J.1. MenpaeneeBa, CTpOEHHUE aTOMa,
HaxO0XJeHHE B pupojie. Guznueckue

Y XMMHYECKUE CBOMCTBA JKEJE3a.
Oxkcupsbl, rupokcuibl U conu xenesa (11)
u xene3a (III), ux cocras, cBoiicTBa

Y TIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OcobenHocTu B3aUMOJICHCTBUSA
OKCHJa KaJbIlUsg W HATPUS C BOAOU
(BO3MOXKHO HCTIOJIb30BaHUE
BUJIEOMATEPUAJIOB).

OKpaIHI/IBaHI/Ie III1aMCHHU MOHAaMH
HaTpusd, KaJIusd U KaJlbIIUA
(BOBMO}KHO HCIIOJIB30BaHHC

BHJICOMATEPHUAJIOB).
HUccinenoBanue  CBOMCTB  JKECTKOU
Boabl. IIpomecc ropeHus »xkenesa B

KHCIIOpO¢ (BO3MOXKHO UCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB).

U IIUHKA.

[TnanupoBaTh U OCYLIECTBIIATH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOAUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI 110 PE3YJIbTATAM
HKCIEPUMEHTA IPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MacCHOM
paboThI B J1abopaTtopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/ibl U 000PYAOBaHUS.

[Tpon3BOIUTH BEIYUCIICHUS

M0 XUMHUYECKUM

YpaBHEHUSM.

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIIe.

BricTpauBath pa3BepHyThie TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha HGOPMAIINIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTEPUaJIOB, IPaMOTHO
WCIIOJIb30BaTh N3YYECHHBIA IIOHATUNHBIN
amnmapar Kypca XUMHUU
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Jlabopamopnvie onvimul:

[IpoBeaeHME KAUECTBEHHBIX PeaKLUi
Ha MOHBI (MarHusi, Kaiblys, ATFOMUHUS,
nuHkKa, xenesa (I1) u sxxeneza (I11), meau
(IT), onmucanue NprU3HAKOB MX
IPOTEKAHUSI.

HccnenoBanune aM(pOTEpHBIX CBOICTB
TUAPOKCU]IA ATIOMUHUA U TUAPOKCU]IA
[IUHKA.

IIpakmuueckue pabomui:

Ne 6. JKecTkoCTb BOIBI 1 METOJBI €€
yCTpaHEHUSI.

Ne 7. Pemienue skcniepuMEHTaIbHbBIX
3aja4 1o TeMe «BaxHelue MeTauibl
U UX COETUHEHUS.

Buiuucnenusa:

10 YPaBHEHUSAM XUMUYECKUX PEAKLUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WIH COAEPKUT IPUMECH;

MacCOBOI1 10JIM BBIXO/A MPOJTyKTa

peakuuu
Uroro no pazneny 20
XuMHS M OKPYKAKLIAA cpeaa
4.1 | Xumus 3 BeniecTBa u Mmatepuaiibl B MOBCEAHEBHON | XapaKTEPU30BaTh POJIb XUMUHU
U OKpy Karouias YKA3HU 4YesioBeKa. bezonacHoe B pa3JIMUHbIX chepax AesTeIbHOCTH
cpena WCIIOJIb30BAHUE BENIECTB MU XUMUUYECKUX | JIFOJIEH, OCHOBHBIE BEIIECTBA
peakiuii B ObITy. IlepBas moMmonisb Y MaTepuasbl, IPUMEHSIEMbIE B )KU3HU
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IPU XUMHUYECKHUX OXKOrax
U OTPABJICHUSX.

XHWMHUYECKOE 3arpsi3HEHUE OKpYyKaroen
cpensbl (mpeaenbHas A0MmycTUMas
KOHIIEHTpalus BemecTs. Posib xumun

B PELIEHUH 3KOJOTHUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Nzydenne 0O6pa3ioB MaTepraioB
(cTekI1o, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepuabl)

COBPEMEHHOTO YeJIOBEKa.
OOBsICHATH yCIIOBUS 0€3011aCHOTO
MCIIOJIb30BaHUS BEMIECTB U XUMHUECKUX
peaxiuii B OBITY.

AHaIM3UPOBATh U KPUTUUYECKU
OIICHUBATh MH()OPMALIUIO O BIUSHUU
IIPOMBIIIUIEHHOCTH, CEJIbCKOTO
X031CTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHUE

OKPYXKaroUen Cpeibl.

YMeTh OKa3bIBaTh NEPBYIO MOMOIIh

P XUMHWYCCKHX OKOTrax U OTPaBJICHUAX.

[IpuHUMaTh ydyacTue B 00CYKICHUU
po0JIeM XUMHYECKON U AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BhICKA3bIBaTh
COOCTBEHHYIO MO3UIIUIO IO MpodieMe

U TIpejyiaratb BO3MOXKHBIE ITyTH €€

peLeHusl
Wroro no pazneny: 3
PesepBHOE Bpems 3
OBLIEE UM1CJIO YACOB 68
I10 TTPOI'PAMME
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NEPEYEHDb (KOJU®UKATOP) PACHPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMUU

B denepanbHbIX W perMOHANIBHBIX MPOIIEAYpax OLEHKH KadyecTBa 0Opa30BaHUS
UCIIOJIb3yeTCs MepeyeHb (KOAU(PUKATOP) pachpelieICHHBIX MO KiaccaMm MpPOBEPsSEeMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJICPKAHUSI IO XUMHUH.

8 KIIACC

IIpoBepsieMble TpeOOBAHUSA K pe3yJibTaTaM 0CBOEHMsI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMmbl

Kon IIpoBepsieMble peAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeILHOM ITPOrpaMMbl OCHOBHOT'O OOIET0 00pa30BaHMs
pe3yibTara
| [To teme: «IlepBoHavaNbHBIE XUMUUECKHUE TTOHSATHS
1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSTHI: aToM,

MOJIEKYJ1a, XUMHYECKUM DJIEMEHT, IMPOCTOE BEIIECTBO, CI0XKHOE
BEILIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTEJIbHAS aTOMHasi M MOJEKYJsipHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi J0JISI XUMHYECKOIo
JJIeMEeHTa B COEAMHEHUH, MOJISPHBIM O00BEM, XMMHUYECKas peakius,
KiIaccuuKaus — peakiuii:  Peakiuu  COSAMHEHUs,  PeaKiuu
pazyioxKeHusl, peakiuu 3aMeNIeHus, peakiuu oOMeHa,
9K30- U JHAOTEPMHUYECKUE DPEAKIUHU, TEeIUIOBOM 3(P(HEKT peakiiui,
pacTBOp, MaccoBas JOJs BemiecTBa (MPOIICHTHAs KOHIICHTPAIIWS)

B pacTBOpE

1.2 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX ITOHATHHU
Y IPUMEHSTh 3THU MTOHATHUS PU ONMCAHUHN BEIIECTB U UX
IpEBPALIEHUI

1.3 UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJMKY JJIsl COCTaBJICHUSI (GOpMYIT

BCIICCTB H ypaBHCHI/Iﬁ XUMHNYCCKUX pCaKHI/Iﬁ

1.4 pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHUS MAacChl  BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHUsS, 3aKOHA
ABoraapo

1.5 ONpEAENATh  BAJIEHTHOCTb AaTOMOB  3JEMEHTOB B  OMHAPHBIX
COEIMHEHMSIX
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1.6

KJIaCCU(PUIMPOBATh XUMUYECKUE PEAKIUM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKLIUU BEILIECTB, [0 TEMIOBOMY 3P deKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJIIPHYIO MACChI
BCIICCTB

1.8

BBIYUCIATh MACCOBYIO JOJIO XUMHYCCKOI'O 3JICMCHTA IIO q)opMlee
COCIMHCHUA,

1.9

BBIYUCIIATh MAaCCOBYIO JOJIHO BEUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOIIOZICHUE,
U3MEpPEHHE, MOJECINPOBAHUE, FIKCIIEPUMEHT (PEaJIbHBIA U MBICJICHHBIN )

[To Teme: «BaxHeime npeIcTaBUTENIM HEOPraHUUECKUX BEIIECTBY

2.1

PaCKpBIBaTh CMBIC]T OCHOBHBIX XMMHUYECKUX TOHATHN: OKCHJI, KHCIIOTA,
OCHOBaHHE, COJIb

2.2

OTIPEIeNATh MPUHAJJIC)KHOCTh BEIIECTB K OMPENCICHHOMY KIIAcCy
COEeIMHEHUH 110 hopMyTIam

23

KJIacCU(UIIMPOBATH HEOPTAaHUYECKHUE BEIIECTBA

24

XapaKTepU30BaTh (OMUCKHIBATH) OOINE XMMHUECKAE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB, TMOATBEpKJash  OMUCAHUE  IPUMEpaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX pPEaKIUN

2.5

NPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT UX
KAueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XUMHUUYECKUX
NPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX

2.6

CIENOBAaTh  IpPABUJIAM  IIOJB30BAHUS  XMUMHUYECKOM  MOCYAOU
u J1abopaTOpHBIM O00OpYJOBaHHEM, a TaKXKe IMpaBWiIaM oOpalieHus
C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMU 1O BBITIOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB MO TMOJYYECHUIO U COOMPAHUIO
razo00pa3HbIX BEMIECTB (BOAOpPOAA U KHUCJIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OIPENCIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh M TMPOBOJUTH XUMUYECKUE HKCIIEPUMEHTHI
[0 PACcHO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOILIBIO
UHAMKATOPOB (TakMycC, peHo(TanenH, METUIOPaHX U IPYTHUE)

2.7

IIPOBOJUTL PACUCTHI 11O YPABHCHHNIO XUMHYECKOM pcaKkuu

I[TIo Teme: «llepuomnyecknii 3akoH u llepuoamueckas cucrema
xumudeckux aaemeHToB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xummnyeckast CBsA3b. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIC PEAKITUN

3.1

PacCKpbIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUH: SAPO aToMma,
AJIEKTPOHHBIA CJIOM aTroMa, aToMHas OpOuTaib, paguyc aroma,
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XUMHYCCKasd CBA3b, IIOJKIPHAA W HCIIOJIApHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HWOHHAsA CBsA3b, HWOH, KAaTHOH, aHWOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHUEC 2JICMCHTHI

33

OINMCHIBATh U XapaKTepu3oBaTh TaOnmmuHyo hopmy Ilepuommdeckoii
CUCTEMBl XUMHUYECKHX DJIEMCHTOB: pa3ndarh IOHATHUS «TJIaBHAS
noarpymnmna (A-rpynma)» u «mobounas noxarpynma (b-rpymma)y,
«Malbie» U «OOJBIINE)» TEPHOIBI

34

packpsiBath cMmbich Ilepuomnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATh  MOHUMAHUE  NEPUOJUYECKOM  3aBUCHUMOCTH
CBOWMCTB XUMHUYECKHX 3JIEMEHTOB OT UX NoJIokeHus B [leproanueckoit
CHCTEME

3.5

COOTHOCUTh  OOO3HAYEHHS, KOTOpPhIE HMMEITCS B  TalIuIe
«ITepuognueckas cucrema XUMUYECKHUX AJIIEMEHTOB
JAN. MenneneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l siapa, 00IIee YUCIOo
AJIEKTPOHOB U paclpeielIeHUE UX MO JIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATh CTCIICHDb OKHUCJICHUA QJICMCHTOB B 6I/IHapHBIX
COCANHCHUAX

3.7

OmpeNensaTh BHUJI XUMHUYECKOM CB3M (KOBAJICHTHasT M HWOHHAs)
B HEOPraHMYECKUX COCAUHECHUSX

HpOBepﬁeMLIe JIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMblIi DJIEMEHT COAEPIKAHUS
1 [TepBoHaYaIbHBIE XUMUYECKHUE TTOHITHUS

1.1 [Ipenmer xumuun. Ponp XMMUK B KU3HU Y€IOBEKa. XUMHUS B CHCTEME HAYK.
Tena u BemecrBa. duznueckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BEIIICCTB

1.2 Ilorarne o MeTomax MO3HAHUSA B XUMHH. YHCTBIE BEIIECTBA M CMECH.
CrniocoOnI pa3jeneHust cMeceit

1.3 ATOMBI M MOJEKyJbl. XHMHUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHYECKHX
31eMeHTOB. lIpocThie W CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4YEeHUe

14 Xumudeckas ¢opmyia. BajgeHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTtHOcHUTENLHAS MOJICKYJIIpHasA Macca. MaccoBass 101 XUMHYECKOI'O
OJICMCHTA B COCAUMHCHHNUHN
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1.5

KommuectBo  BemectBa.  Momb.  Moisippass  macca. B3aumocBssb
KOJINYECTBA, MAaCChl M YUCJA CTPYKTYPHBIX €IWHUI BeulecTBa. Pacuersl o
dhopmysiaM XUMUYECKUX COETUHEHUM

1.6

dusznyeckue W XUMUYECKHE SBJICHHUS. XHMHYECKAas pEakmus U ee
MPU3HAKU. 3aKOH COXPAHCHHSI MAaCChl BEIIECTB. XUMHUYECKUE ypaBHCHHUS.
Knaccudukanus XUMUYECKUX peakmuil  (COSAMHEHUS, Pa3JIOKCHUS,
3aMeIIeHus, 0OMeHa)

1.7

XUMHAYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IIOCYIOH,
C nmpaBujaMud pabOThl B Jlaboparopuv W TpUeMaMu OOpaleHus
c J1abopaTopHBIM O0OPYJAOBAHHEM, HM3yUYCHHE M OIMUCaHUE (PU3NIECKUX
CBOMCTB 0Opa3IlOB HEOPraHUYECKUX BEIIECTB, HaOI0JIeHHE (HU3UYECKUX
(nyaBiieHWE BOCKA, TasHUE JIbJIa, pACTUpaHHUE caxapa B CTYIIKE, KUIIEHUE
M KOHJIEHCAIUsl BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYHM, IPOKAJIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHCIOTON) SBJICHUH,
HaOJII0JICHUE W OINHCAHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapus, pasnoxenue ruApokcuna wMeau (II) npm  HarpeBanuwm,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM cosu Meau (1), uzydenue cnocoboB
paszeneHus: cMecel (C MoMoIbI0 MarHuTa, (GUILTPOBAHHE, BhIMAPUBAHUE,
TUCTWILISALNSA, XpoMaTorpadus), MPOBEJACHUE OYHCTKH TMOBAPEHHON COJIH,
HaOIIOZIGHWE W ONHMCAaHWE  pe3yJbTaTOB  NPOBEJIEHUS  ONbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHe Mojelen
MOJIEKYJ (IIIapOCTEP>KHEBBIX )

Baxnenme npeacTaBuTeNM HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — a3iaemMeHT U mpocToe
BelecTBO. HaxoxaeHune kucmopoaa B mpupoe, Pu3ndeckue u XuMUIECKUe
cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenune kucnopoaa. CrocoOs
MOJTYYEHHUsI KUCTIOpoJia B J1a0OpaTOpPUU M MPOMBIIUIEHHOCTH. KpyroBopoT
KHcIopoza B mpupoje. O30H — aJuTOTponHas MOAU(PUKALIMS KUCIOPOIa

2.2

TeroBoi 3(hPexT XUMUYECKON peakUnu, TEPMOXUMHUYECKHE ypaBHEHMS,
DK30- M DHJIOTEPMUYECKHE pEaKUWH. TOIUIMBO: yrojdb W METaH.
3arpsi3HEHUE BO3AyXa, YCWIEHHE NapHUKOBOrO 3¢ ¢eKra, paspylleHHe
O30HOBOTIO CIIOSI

23

Bonopon — »snemeHT W mpoctoe BemiecTBO. HaxoxkaeHuwe Bomopoja
B Ipupojie, GU3NIeCKHe U XUMHUYCCKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noyuyeHust. Kucnotsl u conu

24

MOHHpHBIﬁ 00BeM ra3oB. PacueTsl Mo XUMHYECKUM YPaBHCHUAM

2.5

duznyeckue CBOWCTBAa BOAbL. Boma kak pactBoputesib. PacTBOpBI.
Haceimiennble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB
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B BOJC. MaccoBas A0JI1 BCUIECCTBA B PACTBOpPC. XHUMMYECKHUE CBOMCTBA
BOJBI.
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OcHoBanus. Posib pacTBOPOB B IIPUPOJIE U B KU3HU yenoBeka. Kpyrosopor
BOABl B NpHUpOAE. 3arps3HEHUE MNPUPOJIHBIX BoA. OXxpaHa M OYHCTKA
IIPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHJOB: cojieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC)
u Hecoseo0pasyronue. Howmenknarypa OKCHJIOB. dusnueckue
1 XMMHUYECKUE CBOMCTBA OKCHIOB. [ToydyeHne okcuoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHML: IETOYM W HEPACTBOPUMBIE
ocHOBaHuA. HomeHknatypa ocHoBaHui. DuznMyeckue M XUMHUYECKUE
CBOMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUN

2.8

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucnor. dusnyeckue
M XHMHYECKME CBOMCTBA KHUCHOT. Psn aktuBHoctn MertamioB H.H.
bekerosa. [lonydyenue kucior

29

Conu. HomeHnknarypa coneil. @u3nueckue 1 XuMUYECKUE CBOKCTBA COJICH.
[Tonydenue conen

2.10

I'eneTnueckas CBs3b MCKIY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUM DJKCIIEPUMEHT: KAa4eCTBEHHOE ONPEACIICHUE COIEpKAHUS
KHCIIOpOJia B BO3/yXe, MOyYeHre, cCoOupaHue, paclio3HaBaHUE U U3yUEeHHE
CBOICTB KHCJIOPOAA, HaOJIFOeHUE B3aMOJICHCTBUSA BEIIICCTB
C KHCIOPOJOM M YCIOBHUS BO3HUKHOBEHHUS W MPEKPALIEHUS TOPEHHUS
(moxapa), o3HaKOMJIEHHE C O0pa3laMu OKCHJIOB U ONUCAHUE MX CBOMCTB,
NoJlyuyeHue, coOMpaHue, paclo3HaBaHUWE U H3yYEHHE CBOMICTB BOJOpPOAA
(ropenue), B3aumojencTBue Bogopoaa ¢ okcuaoM meau (II) (BozmoxkHO
UCIIOJIb30BAaHUE BHUJEOMATEpUAIOB), HaOMIOJeHUE OOpa3oB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEA0BaHNE OCOOEHHOCTEN PACTBOPEHMS BEILIECTB
c pa3IMYHON PacTBOPUMOCTEIO, IIPUTOTOBJICHHE pPacTBOpPOB
C  ONpENEICHHOM  MacCcoBOM  JOJIEM  PAacTBOPEHHOI'O  BEIIECTBA,
B3aMMOJICHCTBUE BOJIBI C METajulaMu (HATpUEM U KajblreM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), OMpEJEICHUE pPACTBOPOB KHUCIOT
U IIeJoYell C TOMOIIBI0 HWHAMKATOPOB, HCCIEIOBAaHUE O0pa3loB
HEOPTraHWYECKUX BEIECTB Pa3IUYHBIX KJIACCOB, HAOIIOJEHHE WU3MEHEHUS
OKpacKy HWHJIMKAaTOpPOB B pACTBOpPAX KUCIOT U IIEJIOYEH, H3yUYCHUE
B3auMoJiericTBusl okcuaa meau (I) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C MeTaJulaMM, peaKIUil HeUTpalu3aluu, MOJy4YeHHEe HEePacTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJHOT0 METalljla JIPYyrMM H3 pacTBopa CoOJIH,
pelIeHre SKCIIEPUMEHTAJIbHBIX 3aJad Mo TeMe «BaxHeimue Kiacchl
HEOPTaHUYECKUX COETUHEHUIN
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[Tepuonnueckuii 3axkoH u [lepuoanueckas cucteMa XUMUUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa. CtpoeHre aToMOB. XUMH4YECKast CBs3b. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIC PEAKLINHI

3.1

[lepBble TOMBITKM KIACCU(DUKAIIMKM XUMUYECKUX dJeMeHToB. [loHsTHe
O TIpynmax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHbIE U MIEJIOYHO3EMEIbHBIE
METaJIIbl, TaJIOT€Hbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPhIE 00pa3yroT
amM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI

3.2

Ilepuonnueckunt 3akoH. Ilepuonnyeckas cucreMa XMUMUYECKUX DJIEMEHTOB
.. Menneneea. KoporkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
ITepuoguueckoit cucrembl xumudeckux syemMeHToB .M. Menaeneena.
Ilepronel u rpynnsl. U3nUecKUi CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB
[IEpUOAA U TPYIIILI DJIEMEHTA

33

Crpoenne aromoB. CocTtaB aTOMHBIX saep. W30Tombl. DJIEKTPOHBI.
CrtpoeHne »JIEKTPOHHBIX 000J0YEeK aTOMOB TMEpBbIX 20 XUMUYECKUX
aneMeHToB [lepnommueckon cucremsl J[.M1. MenneneeBa. Xapakrepuctuka
XUMHYECKOTO 3JIEMEHTA IO €ro MojoxeHutw B llepuomnueckon cucreme
JI.1. Menneneena

34

3aKOHOMEPHOCTH M3MEHEHMSI pajuyca aTOMOB XHUMHUUYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TPyNIlaM U MNEPUOAAM.
3nauenne Ilepuommnueckoro 3akoHa u llepuoauueckoi  CHUCTEMBI
XMMUYECKUX DJJIEMEHTOB JUISI pa3BUTUS Hayku W npaktuku. [.H.
MenzeneeB — y4eHbIA U IPaKIaHUH

3.5

Xumudeckasi cBs3b. KoBanenTHas (moyiipHasi W HEMOJIAPHAs) CBSA3b.
DNEKTPOOTPUIIATENHHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3B

3.6

CrerneHb OKHCJICHHA. OKHCIUTENHbHO-BOCCTAaHOBUTEIIHHBIC PCaKIN.
HpOHCCCBI OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIUTEIN U BOCCTAHOBUTEIIH

3.7

XHUMHUYECKUI SKCIEPUMEHT: H3yuyeHHe oO0pa3loB BEIIECTB METaUIOB
Y HEMETAJUIOB, B3aUMOJEHUCTBUE TMAPOKCUIA [IMHKA C PACTBOPAMU KHUCIIOT
M IIeJ0YeH, IPOBEACHHUE OMNbITOB, WUIIOCTPUPYIOIIUX  IIPUMEPEI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (rOpeHHe,  peakiuu
Pa3N0KEeHUsI, COCAMHEHUS)
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9 KIIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJbTaTaM 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMblI
Kon IIpoBepsieMble peAMETHBIE PE3YJIbTATHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeILHOM IIPOrpaMMbl OCHOBHOT'O OOITEr0 00pa30BaHUS
pe3yJiprara
1 [To Teme: «BemecTBo u XuMUYECKasi peaKkiys»

1.1 pacKpbIBaThb CMBIC OCHOBHBIX XHUMHUYECKUX TOHSITUH: pacTBOp,
3JIEKTPOJIMTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLMALNS,
peakIui MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTumble u HeoOpaTUMBbIE peakuuu, OKHCIIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE  PEAKIMW, OKHUCIUTENb, BOCCTAHOBUTEID,
OKUCJICHHME ¥  BOCCTAHOBJICHHE, aJIOTpOmusi, amM{OTEPHOCTH,
XUMUYecKass CBS3b  (KOBAJICHTHAsl, HMOHHAs, MeETaJUTMYecKas),
KPUCTAJJIMYECKAS PEIIETKA, CIIJIaBbl, CKOPOCTh XMMUYECKOW peaKkuu

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHN
Y TIPUMEHSThH 3TU TOHATHUS TIPU OTIMCAHUM BEIIECTB U UX
IIPEBPALIEHUIN

1.3 COCTaBJISITh YPABHEHUS JJIEKTPOJUTHYECKOW IOUCCOLMALNMN KHUCIIOT,
HIEJI0YE W COJIEM, IMOJIHBIE WM COKPALCHHBIE YPAaBHEHUs PEaKUUl
MOHHOTO OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MIOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX peakiui

1.5 IIPOBOJIMTH PACYETHI 10 YPABHEHUIO XUMUYECKOU PEAaKIIUU

2 IIo Temam: «Hemeramisl M uUX coemuHeHUs» U «MeTamasl U UX
COEIUHECHHUS

2.1 XapakTepu3oBaTh  (OMUCHIBATH)  O0mMME W CHCIUPUIESCKUE
XMMHUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOITBEPKAAS
OMHUCAaHUE MpPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUI

2.2 COCTaBJISITh YPABHEHHUS PEAKIMHI, IOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB

23 IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUYHBIX
YCIHOBUSIX

24 CIeNoBaTh  IPaBWIAM  IOJIb30BaHMS ~ XUMHUYECKOM  IOCYAOU

U 1abopaTopHbIM O00OPYJOBaHUEM, a TAKXKE MPaBHIIaM OOpaIECHUS
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C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSIMU TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB 1O TIOJYYCHHUIO U COOMPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

2.5

POBOJUTH PEAKIMH, TMOATBEPKIAIONINEe KauyeCTBEHHBIH COCTaB
Pa3ITUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTeM XJIOPHI-,
opoMun-, wuomuna-, KapOoHart-, Qocdar-, cuimMkar-, cyiabdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECCTB

[To Teme: «XUMUS 1 OKpYXKAIOLIAs CPEIa»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XuMuyeckux nonsaTuil: I1JIK BemecTsa;
KOppO3Usl METAJIIOB

3.2

IIPUMECHATH OCHOBHBLIC OIICpallun MBICIIUTEIbHON ACATCIIPHOCTU —
dHaJIM3 W CHHTC3, CPABHCHHUC, O606HI€HI/I€, CHUCTCMAaTHU3alHIO,

BBIABJICHHUC IIPUYHUHHO-CIICACTBCHHBIX CBs3EH — IJisT M3YHYCHUA
CBOMCTB BCIICCTB N XHUMHYCCKHX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC
MCTOJAbI IIO3HAHUA — H3.6JI}0,IICHI/IC, N3MCPCHUC, MOICIINPOBAHUC,

IKCIIEPUMEHT (peabHbIN ¥ MBICJICHHBII )

IIpoBepsieMble 3JIEMEHTBI COAEePKAHMS

Kon

[IpoBepsieMblid 3JIEMEHT COAEPKaAHUA

1

BCIIIGCTBO U XUMHYCCKas pCaKIus. HOBTOpeHI/Ie

1.1

[lepnognuecknii 3akoH. [lepuoauyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HU3MEHEHUHU
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaausl, KaIbIUs
U UX COCJUHEHHH B COOTBETCTBUU C TIOJIOXKEHHUEM DJIEMEHTOB
B [lepuonuueckon cucreMe U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BUAbI XUMUYECKOW CBS3U. THUIBI KPUCTANIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THIIA KPUCTAUIMYECKON
pelIeTKH W BUJAa XUMHYECKOW cBs3u. Knaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BEIIEeCTB (MEXAYHAapOIHAs U TPUBHAJIbHAS ). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3IMUHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukamuss XUMUYECKHX peakuuid 1O pa3iuyHbIM [pHU3HAKaAM
(MO YMCIly W COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY
b dexTy, 10 U3MEHEHUIO CTENeHEH OKHUCICHUS XHUMHYECKUX AJIEMEHTOB,
o0 00paTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U dHJOTEPMUUYECKHUE

66



denepanbHas padbouas mporpamma | Xumusi. 8—9 kitacchl (0a30BbIN yPOBEHB)

peaKunu, TEpPMOXUMHUUECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUYECKOU
peakuu

1.4

ITonsarue 06 O6paTI/IMI>IX )51 HCO6paTI/IMLIX XUMHNYCCKUX PCAKIUAX. [lonsiTue
O T'OMOI'CHHBLIX H TICTCPOICHHBLIX PCAKIUAX. [IonsiTHE O XHUMHUUYECKOM
pPaBHOBCCHHU. CDaKTOPBI, BJIIMAIOIIUMC Ha CKOPOCTb XUMHYECKOM pe€aKnuun
H ITOJIOKCHUC XUMHNYCCKOT'O PaBHOBCCHSA

1.5

OKHCAUTENHbHO-BOCCTAHOBUTEIBHBIE  PEAaKIMM, JJIEKTPOHHBIM  OanaHc
OKHCIIMTEIIbHO-BOCCTAHOBUTENBHON peakuuu. (CocTaBieHue ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHMM C HMCHOJIB30BAHHEM METOJIA
AJIEKTPOHHOTO OanaHca

1.6

Teopus AIIEKTPOJIMTUYECKON JACCOLMALIN Y. DIIEKTPOJIUTHI
1 HE3JIEKTpoJuThl. KaTnoHbl, aHMOHBI. MexaHn3M JUCCOLUALNYN BEIIECTB C
pa3IMYHBIMU  BUJAMU XUMHUYECKOW cBs3u. CTeneHb JHUCCOLMAINU.
CunibHbIe U clla0ble DJIEKTPOJUTHI. Peakiuu MOHHOro oOMeHa. Y cCloBuUA
MPOTEKaHUsI peaklii HOHHOro OOMEHa, MOJHBIE U COKpAIlCHHbIE HOHHbIE
ypaBHEeHUsI peakiuil. CBOWCTBa KHUCJIOT, OCHOBaHUWA M COJIEl B CBETE
MpEACTAaBICHUM 00 SIEKTPOIUTHYECKOW aucconuanuu. KauecTBeHHBIE
peakuuu Ha MOHBL. [IoHsITHE O TUAPOIN3E CONEr

1.7

XUMHUYECKUM SKCTIEPUMEHT: 03HAKOMJICHUE C MOJACISIMHU KPUCTALIUUYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaluioB (Tpadura
W ajaMmasa), CJOXHBIX BEIIECTB (XJOpUJla HATpHUA), HCCICTOBaHHE
3aBUCUMOCTH CKOPOCTH XUMHUYECKON pPeakIMu OT BO3JCUCTBUS Pa3IUYHBIX
(GakTopoB; HCCIEIOBAaHUE DJICKTPOMPOBOAHOCTA PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMM  KHUCJIOT, Ieioueid u  cojied  (BO3MOXKHO
HCIIOJIb30BaHHE BUJIEOMATEPHAJIOB); MPOBEJICHUE OITBITOB,
WUTIOCTPUPYIONINX TIPU3HAKH MPOTEKaHUS peaKIuii HOHHOIO0 OOMEHa
(oOpazoBaHue ocajka, BBIJCICHHE Tra3a, OOpa30BaHHE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUAM
(ropeHue, peakIUH  Pa3NIOKEHHUS,  COCAWMHEHHUSA),  paclo3HaBaHUC
HEOPraHMYECKUX BELIECTB C MOMOIIbI0 KAaU€CTBEHHBIX PEAKIMN Ha HOHBL;
pelieHre SKCIEPUMEHTANIbHBIX 3a/1a4

Hewmeramns u ux COCANHCHUA

2.1

OO6mas xapakTepucTHKa TaJoreHoB. (OCOOSCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (Pu3nueckue CBOICTBA
MPOCTHIX BELIECTB — raJJOT€HOB. XUMUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3ammoeiicTBHE c METaJlJIaMH, HeMeTaJlJIaMH, IEI0YaMH ).
XnopoBogopoa. CoiisiHasg KHCJIOTa, XMMHYECKUE CBOMCTBA, IOJYYEHHE,
npuMeHeHue. JlelcTtBue Xjopa U XJIOPOBOAOPOJA HA OPraHU3M UYEJIOBEKA.
Baxueiime xJ10puibl U UX HAX0XKJICHUE B IPUPOJIC
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2.2

O6mmas xapaktepucTuka 3meMeHToB VIA-rpyrmmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrtpoeHue u QGU3UYECKUE
CBOMCTBa TMPOCTBHIX BEIIECTB — KHUCJIOpOAa U Cepbl. AJUIOTPOIHBIE
Moau(MUKAIIUK  KHUCIOpoJAa H cepbl. XUMHUYECKHE CBOHCTBA CEpHI.
CepoBosiopoJi, cTpoeHue, Ppuznueckue U XUMUYECKHE CBOMCTBA. OKCHIBI
Cephl KakK TMPEACTaBUTEIM KHUCJIOTHBIX OKcuAoB. CepHas KHUCIOTA,
bu3nUecKue U XMMUYECKHUE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kiacca
KHCJIOT M crenuduyeckue). XUMHUYECKHUE PEaKIIUU, JIKAIIUe B OCHOBE
MIPOMBIIIJIEHHOTO CIOco0a TMOJy4YeHUs: CepHOMl KHUCIOThl. [IpuMeHeHwue.
Conu cepHOW KHUCHOTBI, KayeCTBEHHAas peakuus Ha CyJab(]ar-noH.
HaxoxneHnue cepol 1 €€ COeAMHEHUN B TPUPOJIC. XUMUUYECKOE 3arpsi3HCHUE
OKpYXarollel cpelbl COCAWHEHUAMHU cepbl  (KHCJIOTHBIE  JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHHS

23

OO1as xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEHNEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHUE
B Ipupoje, (pu3ndyeckue M Xumuueckue cpoiictBa. KpyroBopor azora
B MpUpoJie. AMMHAK, €ro PU3NYECKHe U XMMUYECKUE CBOMCTBA, MOTYyUYEHUE
u npumeHeHue. Coau aMMOHUS, UX (QU3HYECKHE U XMMHUYECKUE CBOMCTBA,
npumeHeHue. KauecTBeHHas peaknuss Ha HMOHBI aMMOHUSA. A3OTHas
KHCJIOTa, €€ ToJy4YeHue, (pu3nuecKue U XMMHUECKUe CBOMCTBa (00Iue Kak
IpEJICTaBUTENd Kiacca KUCIOT W crneuuguyeckue). lcnons3zoBaHue
HUTPATOB U COJIEd aMMOHMS B KauyeCTBE MHHEpAJIbHBIX YJIOOpPEHUHN.
XHMHUYECKOE 3arpsi3HEHUE OKpYXKaloled cpeapl COCIMHEHHUSAMM a30Ta
(KUCIIOTHBIE T0K/IU, 3arPA3HEHNE BO3yXa, I0YBBI U BOJIOEMOB)

24

®docdop,  ammorponuble  Momuduxkauuu  docdopa,  PU3MUECKUE
n xumudeckue cpoiictBa. Oxcunm dochopa (V) u dochopHas kucnora,
bu3nUeckue W XMMHUYECKHE CBOWCTBa, TMoiydeHue. Vcnonb3oBaHue
dhocdaroB B kKauecTBE MUHEPATBHBIX YJI00pEHUIN

25

OO6mas xapakrepuctuka snemMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YIJIEpoJa, aUIOTPOIHbBIC
Mou(pUKALMK, pacCIpPOCTPAHEHUE B MPHUPOJE, PU3NUECKHE U XUMUYECKHUE
cBoiictBa. AxcopOuus. Kpyrosopor yriepona B mnpupone. OKCHIbI
yriaepoja, ux (pU3M4YecKue M XMMUYECKHE CBOMCTBA, ACHCTBUE Ha JKUBBIC
OpPraHU3Mbl, MOJTY4YCHHE W TMPUMEHEHHE. OKOJOTUYECKHE MPOOIEeMBbl,
CBsI3aHHbIE ¢ okcuaoM yraepoaa (IV); runoresa rio6anbHOrO MOTEIICHUS
KJIUMaTa; MapHUKOBBIA 3(¢ekT. YroibHas KHUCIOTa M €€ COJH, HUX
bu3nueckue M XUMHUYECKHME CBOICTBA, IMOJIYYEHHE U MPUMEHEHUE.
KauecTtBennast peakiusi Ha kapOoOHAT-uOHBI. Vcmonb30BaHne KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE
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2.6

[lepBoHavanbHble TOHATHS OO0 OpPraHUYECKHMX BEIIECTBAX Kak O
COCIMHEHUAX yriepona (MeTaH, »5TaH, OJTWIEH, AalETWIEH, 3TaHOI,
TJIMIEPUH, YKCyCHasi Kuciiora). VX cocTaB W XHMHYECKOE CTpPOECHUE.
[ToHsiTue 0 OMOTOTMYECKU Ba)KHBIX BELIECTBAX: JKUpaX, OeNKaxX, yriaeBoaax
— ¥ UX POJIA B )KU3HU 4YeJIOBEKA. MaTepuaabHOE €MHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHCHUN

2.7

KpeMHuuii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TOJYyYEHHE
u npumeHenue. CoeanHeHus: KpeMHus B npupoje. OOume npecrapieHus
00 oxcunme xpemuums (IV) um kpemuueBoil kwuciore. CHIIMKATBI, HUX
UCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBINLICHHOCTU. Baxueinme
CTpOUTENbHBIE  MaTepUajbl: KEpaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eroH. [IpobOremMbl Ge30macHOTO HCMOIB30BAHUS CTPOUTEITHHBIX
MaTepuagoB B MOBCEAHEBHON KU3HU

2.8

XHAMHYECKHUI SKCIIEPUMEHT: U3yUeHUE 00pa3ll0B HEOPTaHUYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; TPOBEJEHHWE KAYECTBEHHBIX peaKIui
Ha XJIOPUI-HWOHBI U HAOIIOJEHHE NPHU3HAKOB HUX MPOTEKAHUS; OIIBITHI,
oTpaxaronue (HU3NIECKUEe W XUMUYECKHE CBOWCTBA TaJIOTGHOB M WX
COCIMHEHU N (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB);
O3HAaKOMJIEHHE C oOpa3liaMHi XJOPUAOB (raJOreHUAOB); O3HAKOMIICHHE C
oOpasllaMu Ccepbl HU €€ COCAMHCHUSMHU (BO3MOXKHO HCIIOIh30BaHUE
BHUJIECOMATEPUAIIOB); HAOMIOJEHUE TIpoliecca OOYIJIMBaHMS caxapa MoJl
JIEVCTBUEM KOHLICHTPUPOBAHHOW CEPHOU KHUCJIOTHI; U3YYCHUE XUMHYECKUX
CBOMCTB pa30aBJICHHOW CEpPHOWM KHCIOTHI, IPOBEJCHHE KAa4eCTBEHHOM
peaknuu Ha CynbpaT-WOH U HAONIOJCHUE TPU3HAKA €€ TPOTEKAHWS;
O3HAaKOMJICHWE C (U3MYECKMMH CBOMCTBaMH a3zoTa, (ocopa u wux
COEIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHUAEOMATEpPHUAIOB), OOpa3liaMu
a30THBIX W (QocopHBIX  ymoOpeHuii; TMONydeHHE, CcOoOupaHue,
pacrio3HaBaHWE U W3YyUYECHHE CBOMCTB aMMHAaKa; MPOBEJACHUE KAaU€CTBEHHBIX
peakiuii Ha MOH aMMOHMS U ¢ochar- MOH M H3YUYCHHE TPU3HAKOB HX
MMPOTEKAHUs], B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHUCIOTHI C
MeJIbI0 (BO3MOXHO HMCMOJIb30BAHUE BUICOMATEPHUAIIOB); U3yUCHUE MOJIeTEH
KPUCTANTMYECKUX PEIIETOK aliMa3a, rpadurta, QysuiepeHa; 03HaKOMJICHUE C
MpoLIeccCOM  aJcopOIHH PaCTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yIJIeM U YCTPOMCTBOM MPOTHUBOrasza; IMOJy4YEeHHE,
coOupaHue, pacrno3HaBaHUE U HU3YUYCHHE CBOMCTB YIJIEKHCIIOrO Tasa;
MPOBE/ICHUE KAuYeCTBEHHBIX pEaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBI U
M3yYCHHE MPU3HAKOB WX TMPOTEKAHUS; O3HAKOMIICHHE C MPOIYyKIHEH
CUJIMKATHOW MPOMBINLICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 IO
TeMme «Baxuelie HeMeTauIbl U UX COCTUHECHUS

Mertabl ¥ ux COCANHCHUA
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3.1

OOmast xapakTepuCTHKa XHWMHUYECKHX JJIEMEHTOB — METalIOB Ha
OCHOBAaHMM HMX TNOJIOKeHUs B Ilepmoanueckoid cucTEME XHUMHYECKHX
anemeHnToB J[.MI. MenneneeBa m ctpoeHust atoMoB. CTpoeHME METAJUIOB.
Meramnueckass CBA3b U MeETAUIMYECKass KPHUCTAUIMYECKas pEIIeTKa.
DIEKTPOXUMHUYECKUIN P/l HAMIPSKEHUI METAJIOB

3.2

dusnyeckue M XUMHUYECKHE CBoOiicTBAa MeTauioB. OOIue CrocoObl
MoJTy4eHus: MeTauioB. [IoHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI
3aIMThl UX OT Koppo3uu. CruiaBel (CTajb, YyryH, TIOPAUTIOMAHHAMN, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBITINICHHOCTH

33

[IlenouHble MeTAIUIBL: TTOJ0XKEHNE B [leproanueckoi CUCTEME XMMUYECKHUX
anementoB J[.MI. MenneneeBa; CTpoeHHE UX aTOMOB; HAaXOXICHHUE
B npupojae. dusnueckue u XUMUYECKHE CBOMCTBAa (HA MpUMEpPE HATPHS
u kamusa). Okcuabl M THUAPOKCUIBI HaTpus W Kanusa. IlpuMeHneHue
IIEJIOYHBIX METAJJIOB U UX COCIMHECHUMN

34

[IlemouyHO3EMENBHBIE  METAUIBl MAarHud W KAIBLUWA: MOJOXKECHUE
B Ilepuomnueckoint cucreme xumuueckux siaemeHtoB .M. Menneneena;
CTPOEHHE UX ATOMOB; HaXOXJCHHE B MpUpoje. PU3NYECKUE U XUMUYECKUE
CBOMCTBa MarHus W KaJblus. BakHelue coequHEHHUS KaibIus (OKCHI,
TUAPOKCHU, COJIN). JKeCTKOCTh BOABI U CIIOCOOBI €€ YCTPaHCHHS

3.5

AmoMuHHN: TosnoxkeHne B Ilepuogmyeckond  CHUCTEME XMMHUYECKUX
anementoB .M. MenzaeneeBa; cCTpoeHHE aToMa; HaXOXJICHUE B IPHUPOJIE.
dusnyecKkue U XMMUYECKUE CBOMCTBA amoMuHUs. AM(OTepHbIE CBOMCTBa
OKCHJAa U TUAPOKCHUIA AITFOMUHUS

3.6

Keneszo: nonmoxenue B lleppoanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.. MenpeneeBa; CTpOCHUE aTOMa; HaAXOXKJI€HUE B nipupojae. Ouzndyeckue
U XMMHYECKUE CBOMCTBa xkene3a. OKcuibl, THApOKCU bl U conn xene3a (11)
u xenesa (III), ux cocra, cBOMCTBA U MOTyUYEHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HAaKOMJIEHHE C oOpa3lamMu MEeTallioB
U CIUIaBOB, HMX (U3UYECKUMHU CBOMCTBAMHU; M3yUYECHHE pPE3YJIbTATOB
KOPPO3HH METAIOB  (BO3MOKHO HCIIOJIb30BAaHHE BHUJICOMATEPHUAIIOB),
OCOOCHHOCTEHM B3aMMOJEWUCTBUSA OKCHJA KalblUs WU HATPUS C BOAOHU
(BO3MOXXHO HCHOJIb30BaHUE BHIEOMATEPHANIOB); HCCIEIOBAHUE CBOMICTB
’KECTKOW BOJBI; Ipoliecca TOPEHHs Kele3a B KUCIopoJe (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); MIPU3HAKOB POTEKAHUS
KAUeCTBEHHBIX PpEaKIMil Ha MOHBI (MarHus, KajabIus, aJIOMUHHUS, [IUHKA,
xenes3a (II) u xxenesa (I11), menu (I1); HabmromeHre U oNMUCaHUE TIPOIECCOB
OKpalllUBaHUs IUIAMEHUM HOHAMM  HATpUs,  Kalud W KaJbLUA
(BO3MOXXHO  HCITOJIb30BaHUE
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BHUJICOMATEPUAIIOB); HCCIEJOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHU]IA
QTIOMUHUSL ¥ TUJIPOKCHJA LUHKA; PEIICHUE HKCIEPUMEHTAIbHBIX 3ajay
o Teme «BaxkHelime MeTamibl U X COSTMHEHUS

XuMus U OKpyXKarolas cpeaa

4.1

HoBrie wmarepuansl u TexHOJOTMH. BemectBa u  marepualibl B
MOBCEIHEBHOM JKU3HM YEJIOBEKAa. XHUMHUS U 3I0poBbe. be3omacHoe
HCIIOJIb30BaHNE BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momornp
MPU XUMHYECKUX 0KOTaxX U OTPABIICHUSIX

4.2

OCHOBBI ~ AKOJIOTMYECKOW T'PaMOTHOCTH. XHUMHUUYECKOE 3arps3HEHUE
okpyxaromen cpenbl [IJIK. Poib XuMuM B pEMIEHUM 3SKOJOTHMYECKUX
npo6sieM. [IpupoiHbIe HCTOYHUKHU YTIIEBOAOPOAOB (YToib, MIPUPOIAHBIN Ta3,
He(Th), MPOIYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

4.3

XUMHUECKUI HKCIIEPUMEHT: H3yueHHE OOpas3loB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHUAIIbI)
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NEPEYEHDb (KOJUD®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3BOBATEJILHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

U DJIEMEHTOB COJIEP)KAHMUSI 11O XUMHUHU

Jlist mpoBeJieHUsI OCHOBHOT'O TOCYJApPCTBEHHOTO JK3aMeHa MO XUMHUU (lajee —
OI'D mo XuMUH) HCHOJB3YyeTCAs  TepeueHb  (KOAM(PUKATOP)  MPOBEPSIEMBIX
TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0OOpa3oBaTEbHON MPOrPaMMBI
OCHOBHOTI'0 00111eT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS.

IIposepsiembie Ha OI'D o XuMuU TPeOOBAHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHMsl

Kon IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM 0a30BOr0
IIPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl
TpeOOBaHUS OCHOBHOT0 00111eT0 00pa3oBanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:
1.1 O TI03HABAEMOCTH SIBJICHUM NTPHUPOABI, MOHUMAaHHUE OOBEKTUBHOU

3HaYUMOCTH OCHOB XMMHUYECKON HayKd Kak 00JIaCTU COBPEMEHHOI'O
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTYphl U MPAKTHUECKOMH
NESTEIbHOCTH 4YEJIOBEKA B YCJIOBHAX COBPEMEHHOrO OOIIECTBA;
IIOHUMAaHHUE MECTa XUMUHU CPEU APYTUX €CTECTBEHHBIX HAYK

1.2 0 HAayYHBIX MCTOAAX ITO3HAHHA, B TOM YHCJIC ISKCIICPHMMCHTAJIbHBIX
N TCOPCTHUCCKHUX MCTOAAX MCCIICAOBAHUA BCHICCTB W H3YUYCHHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIN
JIIsL OOBSICHECHUSA CTPOCHUS aTOMOB U MOJICKYII

1.3 0 cdepax npodeccuoHaIbHON AEATETLHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTIKEHUSX
XUMUYECKON HAyKH, YTO TMO3BOJIUT OOYYaIOIMIUMCS PaccMaTpUBATh
XUMUIO  Kak  cdepy cBoed  Oyaymed — mpodeccuoHambHOU
NEeSTeIbHOCTH W CHeNaTh OCO3HAHHBIM BBIOOp XHMHU  Kak
npo(HILHOTO MpeaMETa MPU MEePEX0/ie Ha YPOBEHb CPEHETO 00IIEro
o0pa3oBaHuUs

2 Bnagenune cucreMol XMMUYECKHMX 3HAHUM M yMEHHUE NPUMEHSATH
CHUCTEMY XMMHUYECKHX 3HAHUM, KOTOPasi BKJIKOYAECT:

2.1 Ba)KHCHUIIIE XUMHWUYECKHE ITOHATHUS. XHMHYCCKHH D3JIEMEHT, aToM,
MOJIEKYyJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOHAS
U HEOJHOPOJHAs CMECh, OTHOCHUTEIIbHBIC aTOMHAs U MOJICKYJIsIpHas
MacChl, KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISAPHBIN
00beM, OKCHJ, KUCIO0Ta, OCHOBAHUE, COJIb (CpPEIHssI), XUMUYECKas
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peakuusi, peaklUM COEAUHEHHUS, PEaKUUU pPA3JIOKEHUS, peaKuuu
3aMEIIEHMs], peakiuu oOMeHa, TeruioBOM 3((deKT peakiuu, 3K30-
U SHAOTEPMHUYECKUE PEAKIINH, PACTBOP, MACCOBAs JI0JISI XMMHUYECKOTO
7JIEMEHTa B COEIMHEHUHM, MaccoBas JI0JI1 M IPOLIEHTHas
KOHIIEHTpAlMsl BEUIECTBA B PACTBOPE, SAPO aTOMa, 3JIEKTPOHHBIM
CIOM aroma, aTOMHas oOpOuTaldb, paguyC aTOMa, BAJIEHTHOCTD,
CTENEHb OKHUCJICHUS, XUMUYecKas CBSI3b,
ANEKTPOOTPHULIATEIBHOCT, HOJISIpHAs U HETIOJISIpHAsi KOBaJIEHTHas
CBA3b, MOHHAs CBSI3b, METAJUNINYECKAsl CBs3b, KpHUCTAJUIMYECKas
peuieTka (aroMHas, MOHHAs, METaJUIMYecKasi, MOJEKYJsIpHas), HOH,
KaTUOH, AHWUOH, JJIEKTPOJUT U HEIIEKTPOJIUT, AJIEKTPOJIUTHYECKAs
IUCCOLMAIUS,  pEeaKUud  HOHHOrO  OOMEHa,  OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHbBIE peakiuu, OKUCJHTENb U
BOCCTAHOBUTENIb, OKHUCIEHHUE U BOCCTAaHOBJIEHHUE, DJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMBbIE DPEaKIUH,
CKOpPOCTh XMMMUYECKOM peakuuu, kKaraimsarop, IIJAK, xopposus
METaJJIOB, CILIaBBI

2.2

OCHOBOIIOJIAralOIIMe 3aKOHbl XUMHM: 3aKOH COXPAHEHHUsSI MaccChl,
nepuoanueckuii 3akoH JI.M. MeHngeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

23

TEOPUU  XHUMHHU: aTOMHO-MOJIEKYJISIpHAs TEeOpus, TEOpUs
AIEKTPOIUTHIYECKON TUCCOLUALUN

Brnanenue ocHoBaMH XMMHUYECKON TPAMOTHOCTH, BKITFOUYAIOIIEH

3.1

yMEHUE TPaBUIBLHO HCIOJIB30BAaTh W3YYEHHBIE BEIIECTBA W
MaTepualibl (B TOM YHCIE MHUHEPATbHBIE YIOOpEHUS, METAUIbl U
CIUIaBBl, TMPOIYKTHI  TIepepabOTKM  TPUPOJHBIX  HCTOYHHUKOB
yriaeBofoponoB (yrisi, TpUPOAHOrO Tasza, HehTH) B  OBITY,
CETbCKOM XO3SHCTBE, Ha MPOW3BOJCTBE W IMOHUMAHWE 3HAYCHHUS
KHUPOB, OEIKOB, YIJEBOAOB JMJIs OpraHW3Ma 4YeJIOBEKa; YMEHHE
IIPOTHO3UPOBATh BIMSHHUE BEIIECTB M XUMUYECKUX IPOIIECCOB Ha
OpraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPELy

3.2

yMEHUE MHTETPUPOBATH XUMHUYECKUE 3HAHUS CO 3HAHUSIMHU JPYTUX
y4EOHBIX MTPEIMETOB

33

HaJU4Ue OIbITa pabOThl C Pa3IMYHBIMU UCTOYHUKAMU HMHGOpPMALIUU
no XuMUU (HaydyHas U HAy4YHO-TIOMYJISIpHAs JIMTEpaTypa, CIOBApH,
CIIPAaBOYHUKH, HTHTEPHET-PECYPCHI)

34

YMCHHC 00OBEKTHUBHO OLICHUBATH I/IH(l)OpMaHI/IIO O BCIICCTBAX, HX
MMPCBpAIICHUAX 141 IMPAKTUICCKOM IMPUMCHCHUU 141 YMCHHUC
HCIIOJIB30BAaTh €€ OJIA PCIICHUA y‘-Ie6HO-H03HaBaTeJ'H:HI>IX 3aJa4
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4 Brnanenne ocHOBaMM MOHSATUHHOIO armapara U CUMBOJIUYECKOTO
s3bIKa XUMHUU JIsI COCTaBJICHUsT (hOPMYJI HEOPTaHUYECKUX BEIECTB,
YPaBHEHUM  XUMHYECKMX  PEAKIMid; OCHOBAMU  XHMHUYECKOHU
HoMmeHkatypsl (IUPAC u TpuBHanbHON)

5 YMeHue oOBSICHATH CBS3b MOJIOKEHUs 3jieMeHTa B [lepuoanueckoit
CUCTEME C YHUCJIOBBIMU XapaKTEpUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsaja sjpa, oOllee 4YHucio
AJEKTPOHOB), paCHpEACICHUEM 3JIEKTPOHOB MO HHEPreTUYECKUM
YPOBHSIM aTOMOB TNEPBBIX TPEX MEPHUOJIOB, KAIHS U KaJbLIHs

6 [IpencraBiieHue 0 NEPUOANUECKON 3aBUCUMOCTU CBOMCTB XUMHUYECKUX
AJIEMEHTOB (paauyc aToma, >JEKTPOOTPUIATEIBHOCTb), MPOCTHIX
U CIOXXHBIX BEIIECTB OT MOJOXKEHUS 3jeMeHTOB B I[lepuoanueckoii
cuctemMe (B MalblXx TMepuojax U TIJIABHBIX MOATPYIIAx) W
AJIEKTPOHHOTO CTPOCHUS aTOMa

7 YMenue kiaccuuImpoBaTh:

7.1 XUMHUYECKUE IIEMEHTHI

7.2 HEOPraHWYECKHUE BEUIECTBA

7.3 XUMHAYECKUE PEAKLINH

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKHUX DJIEMEHTOB, 3apsij
MOHA

8.2 BUJ XUMHYECKOM CBSI3U W THUI KPUCTAIUIMYECKON CTPYKTYpBI
B COCJIMHEHUSIX

8.3 XapakTep cpeibl B BOAHBIX PACTBOPaxX BELIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHUCJIUTENIb U BOCCTAHOBUTEIb

9 YMeHue xapaktepuzoBaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBRA!

9.1 IPOCThIX BemIeCTB (KHUCIOPOJ, O30H, BOAOpOH, Tpadur, anmas,
KpeMHHuH, a3zor, ¢ocdop, cepa, XJIOp, HATPUW, Kaiuil, MarHuu,
KaJIbIIUN, ATFOMUHUMN, KEJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCIE HMX BOJHBIX PacTBOPOB (BOja,

aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOJ], OKCHUIABI W THIPOKCHUIBI
metaiioB [ — ITA rpynn, amomunwus, meau (II), muHka, xenesza
(Il u III), oxcumer yrmepoma (II m IV), kpemuus (IV), azora u
docdopa (Il u V), cepur (IV u VI), cepuucrasi, cepHasi, a30TUcCTasl,
azoTtHas, pocdopHasi, yroiabHas, KpeMHUEBAs! KUCIIOTA U UX COJIN)
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93 IIPOTHO3UPOBATh M XapaKTEpU30BaTb  CBOMCTBA  BEILIECTB
B 3aBUCHMOCTH OT MX COCTaBa W CTPOCHHMS, NMPUMEHEHUE BEILECTB
B 3aBHCUMOCTM OT UX CBOWCTB, BO3MOXHOCTb HPOTEKAHUS
XUMHYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX
10 YMeHHUe COCTaBISATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS pEeaKIUid,
B TOM YHCIJIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIU
10.3 WUIKOCTPUPYIOIIUX ~XUMHUYECKME CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyIin) HEOPTraHUYECKUX BEIIECTB
10.4 NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BBIYUCTATH (IIPOBOJAUTH PACUETHI):
11.1 OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYXO MaccChl BELIECTB,
MacCOBYIO J0JIF0 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB
11.4 10 YPAaBHEHHSIM XUMHYECKUX PEAKIHM M HAXOAUTh KOJWYECTBO
BEIIECTBA, 00BEM U MACCy peareHTOB WJIM MPOYKTOB peakluu
12 Bnanenue (3HaHune OCHOB):
12.1 OCHOBHBIMH  METOJJaMH  HAYYHOrOo  TMO3HaHUA  (HaOJIOJICHHUE,
U3MEPEHUE, SKCIEPUMEHT, MOJICTTMPOBAHUE) MPU U3YUYEHUU BEUIECTB
U XUMHUYECKUX SIBIIEHUH; yMeHue copMyIupoBaTh MpoldiIemMy
U TIPEJIOKUTD IMYTU €€ PELICHUS
12.2 0e3omacHO pabOThl ¢ XMMHUYECKHMMHU  BEIIECTBAMU, XUMHUYECKON
MOCYI0¥ 1 TaGOpaTOPHBIM 000PYAOBAaHUEM
12.3 paBUJIaMU 0€30MacHOro oOpailieHust c BEILIECTBAMHU,
UCIIOJIb3YEMbIMH B TOBCEIHEBHOW >KM3HHU, MPABUIIAMHU TOBEICHUS B
Hessix cOepekeHus: 30pOBbsi M OKPYKAIOIIEH MNPUPOJHON Cpeabl;
NOHUMaHKE Bpena (OMacHOCTH) BO3JEUCTBUSI HA JKUBBIE OPraHU3MBI
OTIpPEJICIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U MPEJOTBPAIECHUS
UX BPEIHOTO BO3JICHCTBUS
13 Hannuune npakTudyecknx HaBBIKOB IJIAHUPOBAHUS U OCYLIECTBIICHUS

CICAYIOINX XUMHUYCCKHUX OKCIICPUMCHTOB!
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13.1

U3y4YEHHUE U ONUCaHue (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHE
¢  (u3MYEeCKMMH M  XUMUYECKUMHU  SIBICHUSIMHU;  OIBITHI,
WITIOCTPUPYIOIINE IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLui

13.2

U3y4eHHe CIIOCO00B pa3jeiicHUs cMecei

13.3

IIOJIy4eHUE KHUCJIOPOJa M M3YYEHHE €ro CBOWCTB; IIOJy4YECHHUE
BOJOPOJAa U U3YUYEHHUE €r0 CBOMCTB; IOJIYYEHHUE YTJIIEKHCIIOrO ra3a u
V3y4YE€HHUE €r0 CBOMCTB; MOJIyYCHUE AMMHUAKa U U3YUYEHUE €TO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOM MacCOBOW  JOJIEU
pPacTBOPEHHOI'O BEIIECTBA

13.5

PUMEHEHHE WHJIUKATOPOB (Jrakmyca, METUJIOpaHKa
u deHondTanenHa) s onpeiesieHusl XapakTepa cpe/ibl B pacTBOpax
KHUCJIOT U IEJI0YEn

13.6

UCCIIEJOBAHUE W ONUCAHHE CBOWCTB HEOPraHMYECKHUX BELIECTB
pa3IMYHBIX  KJIACCOB; H3YYEHHUE  B3aMMOJICUCTBHUS  KHUCJIOT C
MeTallJlaMH, OKCHJIaMU METaJLJIOB, PacTBOPUMBIMHU u
HEPaCTBOPUMBIMHU OCHOBAHUSIMU, COJISIMU; MOJTy4YEHHE
HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHUE OJIHOIO MeTajla JIpPyrum
U3 pacTBOpa COJM; HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIOB aTIOMUHUS U IIUHKA

13.7

pellieHUe PKCIIEPUMEHTAIBbHBIX 3a7a4 Mo TeMaM: « OCHOBHBIE KJIaCChl
HEOPraHUYECKHUX COCIUHCHUI; «INEKTPOTUTHYECKAS
aucconmanusy; «BaxkHelmme HeEMETaUIbl W WX COCAWHCHUS,
«BaxkHenmnme MeTanIbl U UX COSIUHECHUS»

13.8

XUMHUYECKHE  DKCIICPUMEHTHI, WUTIOCTPUPYIONIME  TPU3HAKU
NPOTEKaHUS pEaKuid WOHHOTO OOMEHA; KAa4YeCTBEHHBIC pPEaAKIIUU
Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHJI-, OPOMU/I-,
wonun-, cynedar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCU/I-MOHBI, KATHOHBI AMMOHWMSI, MarHUS, KaJIbIIHS, ATFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), IMHKa

14

YMmenue:

14.1

NOPENCTaBIATh pe3yibTaThl JKCIIEPUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNIbCTB, I'paUKOB M TaOMUI U BBIABIATH SMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHaBJINBATh CBSI3H MEXIY  pealbHO Ha0JII0TaeMBIMU
XMMHUYECKUMH SIBJICHUAMU U MIPOLECCAMU, IPOUCXOASIIIUMHA B MAKPO-
U MUKPOMUPE, OOBSICHITH MPUUUHBI MHOTOOOPa3us BEIIECTB
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HepequL JIEMEHTOB COACPKAHUSA, IIPOBEPACMBIX HA OCHOBHOM
rocyiapCcTB€HHOM 3K3aMEHE 110 XUMHUH

Kon

[TIpoBepseMBIii INEMEHT COJIEPIKAHUS

1

HGpBOHaanBHBIG XUMHWYCCKUC ITOHATUA

1.1

Yucteie BCIICCTBA N1 CMCCH. CriocoOBbl Pas3aCiIICHUA cMmecen

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue 3j1eMeHThl. CHMBOJIBI XHMHUUYECKUX
OJICMCHTOB. HpOCTI)IC N CJIOKHBIC BCIICCTBA.

1.3

Xumudeckas (opmyna. BalleHTHOCTP aTOMOB XWMHYECKHX 3JIEMEHTOB.
CrerneHp OKUCIICHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHocuTenbHAsg aTOMHAs Macca.
OTtHOCUTENbHAS MOIJICKYJIApHasA Macca. MaccoBass 0] XHUMHYECKOI'O
DJIEMCHTA B COCAUHCHHUHN

1.5

KommaectBo BemectBa. Mosb. Monsipaast Mmacca. MossipHBIT 00BeM Ta30B.
B3auMocBsI3b KOJIUYECTBA, MACCHI U YHCTIA CTPYKTYPHBIX €IUHUIL BEIIECTBA

1.6

Pu3NYECKUE U XUMUYECKNE ABICHUSA. XUMUYECKASI PEAKLINS U €€ TPUZHAKU.
3aKOH COXPAHEHMs MacChl BEIIECTB. XUMHUUYECKHE YPaBHEHUS

ITepuonnueckuit 3akoH u Ilepuoauueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuonnueckuii 3akoH. Ilepuoauueckasi cucTeMa XMMUYECKUX 3JIEMEHTOB
1. Menneneesa. [lepuoas! u rpynnsl. @U3HM4eCKUl CMBICI TOPSAKOBOTO
HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA

2.2

Crpoenne artomoB. CocTaB aTOMHBIX sijaep. WM30Tombl. DIEKTPOHBI.
CtpoeHue SJIEKTPOHHBIX 000JI04EK AaTOMOB TNEpBbIX 20 XUMHYECKHUX
anemeHTOB [lepuoanueckont cucremsl .M. Menneneesa

23

3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB XUMHUYECKHX 3JIEMEHTOB NEPBBIX
Tpex MIEPUO/JIOB, KaJIus, KaJIbLIUS (pannyca aTOMOB,
ANEKTPOOTPULIATENHOCTH, METANTIMYECKUX U HEMETAUIMYECKUX CBOWCTB) U
UX COECIMHEHUH B COOTBETCTBUM C TMOJOXEHUEM DJJIEMEHTOB B
Ileproguyeckon cucTeMe U CTPOCHUEM UX aTOMOB

CrpoeHue BeliecTBa

3.1

Xumuueckasi cBsi3b. KoBasieHTHast (momnsipHass W HEMOJSpHAsi) CBA3b.
DJIEKTPOOTPULIATEIIBHOCTh ~ XUMUYECKUX 3JEeMEHTOB. HOHHas  CBs3b.
Meraummueckas CBs3b
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3.2

Tunbel KpUCTAUIMUECKUX pEHIETOK (aTOMHAas, HOHHAs, MeTajulhdeckas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIUIMYECKOW PEIIETKH U
BHU/JIa XUMHUYECKOH CBSI3HU

Baxnelmme npeacTaBUTEIM HEOPraHUYECKUX BEIIECTB. HemeTtauibl U ux
coequHeHNA. MeTajuibl ¥ UX COeIUHCHUS

4.1

Knaccudukaiys u HOMEHKIaTypa HEOPraHWYECKUX COCAMHEHHUI: OKCUIOB
(coneobpa3ytoiue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIe)
W HecosieoOpasyrwIlue; OCHOBaHWUM  (IIEJIOYM U HEPaCTBOPUMBIE
OCHOBaHHMs); KUCIOT  (KUCIOpOACOJEpKalmure U  OECKUCIOPOJHBIE,
OJIHOOCHOBHBIE Y MHOT'OOCHOBHBIE); COJIEH (CpeAHUX U KUCIIBIX )

4.2

®du3uveckre W XUMHUYECKHE CBOWCTBA IMPOCTBHIX BEIICCTB-HEMETAJUIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

Pu3nyecKkne 1 XUMUYECKHE CBOMCTBA MTPOCTHIX BEIECTB-METAUIOB: JINTHS,
HaTpus,  Kajlusg, MardHusgd W KaIblMdA,  QJIIOMUHMS,  JKeJesa.
DIIEKTPOXMMHUYECKUH PSJI HAIPSYKEHUM METAJIOB

4.4

duznyeckue n XHUMHYCCKHC CBOMCTBA BOOOPOIHBIX COG)II/IHCHI/II\/’I
HCMCTAJJIOB: XJIOpPpOBOIOPOOa, CCPOBOAOPOIA, AMMHUAKA

4.5

duznyeckre U XMMUYECKHE CBOMCTBA OKCUI0B HeMeTaiuioB: cepsl (IV, VI),
azota (I, 1V, V), dochopa (III, V), yrnepona (II, 1V), xpemuus (IV).
[TonyyeHne oKCHI0B HEMETAILIOB

4.6

XuMH4ueckne cBorcTBa okcuioB: metaiioB [A — IIIA rpynn, uuHka, Mmenu
(IT) u sxene3a (11, III). [TonmyyeHre OKCHIOB METAIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHMW H  aM(OTEpPHBIX THAPOKCUIOB
(Ha mTpuMepe THAPOKCHAOB aIIOMHHHMS, >Kele3a, LMHKa). llomyuenue
OCHOBAaHMI M aM(OTEPHBIX TUAPOKCUIOB

4.8

Oo61mue XUMUYECKUE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOH, (ochOpHOM, KPEMHUEBOM,
yroiapHOW. Oco0Oble XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEpPHOM
M a30THOU Kucaot. [lomydyeHue Kkucior

4.9

OO01mune xuMuYeckrue cBorcTBa cpeaHux coneil. [lonyuenue conei

4.10

[Tonyyenue, coOupanue, pacrio3HaBaHHE BOAOPOAA, KUCIOPOAa, aMMHUaKa,
YIIIEKKCIIOTO Ta3a B JabopaTopuu

4.11

[Tomyuenne amMuaka, CEpHOM M a30THOM KHUCJIOT B NMPOMBIIIJIEHHOCTH.
OO6m1ue crocoObl MOTYyYeHHs] METaJIOB

4.12

I'eneTnueckas CBs3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/Iﬁ

XHUMHYECKHE PCaKInu
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denepanbHas pabouas nporpamma | Xumust. 8—9 knaccel (6a30BbIA YPOBEHB)

5.1

Knaccudukanus XUMUYECKMX peakIuil 10 pa3IuYHbIM IPU3HAKAM:
[0 YKWCIY U COCTaBY YYACTBYIOUIMX B PEAKIHMHU BELIECTB, IO TEIJIOBOMY
s dexTy, Mo U3MEHEHUIO CTETIEHEeN OKUCIICHUSI XUMUYECKUX DJIEMEHTOB

52

TeruoBo#t 3ppexkT XUMHUUECKOW peakiuy, TEPMOXUMHUYECKUE YPaBHEHUS.
DK30- U SJHAOTEPMUYECKHE PEAKINU. TEPMOXUMUYECKUE YPABHEHUS

53

OKHCIUTENHLHO-BOCCTAHOBUTEIIHHBIC PCaKIuu. Oxucaurenu
u BOCCTAaHOBHUTCIIH. HpOHGCCBI OKHUCJICHUA 151 BOCCTAaHOBJICHUS.
QHCKTpOHHLIP'I 0ajaHC OKMCIUTEIHLHO-BOCCTAHOBUTEIILHOM pPCaKInHn

54

Teopust  PNEKTPOIUTHYECKOM  auccounuanuv.  KaTHOHBI,  aHUOHBI.
ONEKTPOIUTHI U HEINEKTPONUThl. CubHBIE U CjaOble BJIEKTPOIUTHI.
CreneHb aucconuauu

5.5

Peakiiuu nonHoro oomMeHa. Y ciioBusi MpOTEKaHUsI Peakiuii HOHHOTO
oOMeHa, TIOJTHBIE ¥ COKPAIIEHHbIC HOHHBIC YPABHCHUS PEAKIIHA

XUMHS U OKpyXKarouas cpeaa

6.1

BemecTtBa u marepuainbl B IOBCEIHEBHOM W3HHM 4e€llOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEIICCTB U XUMHYECKHUX pPeaKIuil B J1abopaTopuu U OBITY.
ITepBasg momoIIs NP XUMUYECKUX 05KOTaX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpysKarolel cpeabl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE TIOYBHI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 TIPEI0TBPAIICHUS
[Ipenenvuas nomyctumas kouneHTpamusi BemiectB (I1K). Ponas xumum
B PEIIEHUU JKOJOTUYECKHX MpoOsieM. YCHulieHHe MapHUKOBOro 3¢ dexra,
pa3pyLIeHHuEe 030HOBOTO CJIOsA

6.3

[Tpumenenue cepsl, a30Ta, hocdopa, yriiepoaa, KpeMHHUS U KX COCTUHCHUN
B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM  XO3SHCTBE.
[IpumeHeHne METAJIOB W CIIaBOB  (CTayib, YYTyH, JIOPATIOMUHHM,
OpoH3a) B OBITY M TPOMBIIUICHHOCTH WX coeauHeHuil. IloHsTHe O
KOPPO3HWH METAJIJIOB, OCHOBHBIC CIIOCOOBI 3aITUTHI KX OT KOPPO3UHU

6.4

[TpupoHbIE UCTOYHHUKHU YTIEBOIOPOAOB (yroiib, MPUPOAHBIN a3, HEDTH),
MPOYKTHI HX TIepepadoTKu (OCH3MH), KX POJIb B OBITY ¥ IPOMBIIIIEHHOCTH

6.5

[lepBoHauanbHple TOHATHS 00 OPraHMYECKUX  BEIIECTBAX Kak o
COCIMHEHMSIX yriepoja (MeTaH, OJTaH, OTWIEH, aleTWUJIeH, JTaHOI,
TJIMLEPUH, YKCyCcHas Kuciorta). [loHsiTHE O OWOJOTMYECKH Ba)KHBIX
BEILIECTBAX: )XKUpax, OeaKax, yrieBojiax — U UX POJIM B )KU3HH YeJIOBEKa

Pacuetsr:

7.1

1o hopMyJiaM XUMHUYECKUX COSTUHEHUI

7.2

Macchl (MaccOBOM) 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHWYCCKNM YPAaBHCHUAM
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