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depnepanibHas paboyas mporpamma Mo ydeOHOMy mpeaMery «Xumus» (0a30BbIid
ypoBeHb) (mpeameTHas o0macTh «ECTeCTBEHHO-HAy4YHBIE TIPEAMETHI») BKJIIOUYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00yUeHHUs], INTAHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI
MPOTrpaMMBbI 10 XUMUH, TEMATHYECKOE IJIAHUPOBAHUE.

[losicHuTeNnbHAST 3amUCKa OTpa)kaeT OOINMe [EeNH W 3aJa4d M3Y4YEHUS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEINOCHIIIOK K €€ M3YYCHHIO OO0y4YaroIUMHUCH,
MECTO B CTPYKType y4eOHOro miaHa, a TakKe MOJIXO0Ibl K OTOOpY cojepKaHusi,
K OIpEJIEICHUIO TUIAHUPYEMBIX PE3YIbTATOB.

Conepxanue oOoOydYeHHUsT paCKpbIBaeT COJEp)KATENbHBbIC JIMHUU, KOTOPHIE
MpeyiaraloTcs i 00sA3aTEIbHOIO U3YYEHHUs B KaXKJOM KJIacce Ha YpPOBHE OCHOBHOIO
oOrmiero oopa3oBaHwms.

[Inanupyemble pe3ysbTaTbl OCBOCHHS MPOrPaMMbl [0 XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaNpeJMETHBIC pe3yJIbTaThl 3a BECh MEPHOJ OOYyuYeHUs] Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs, a TaKXKE€ MPEAMETHBIC JOCTHXKEHUSI 00ydaromierocs
3a KaXKIbIH TOJ] 00yUYEeHHUSI.

MHNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOI'O 00IEro oOpa3oBaHHsA COCTaBJIECHA
HAa OCHOBE TpeOOBaHWW K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMmMbl OCHOBHOTO o001mero oOpa3oBanus, mnpencrasieHHeix B OI'OC 00O,
a Takke Ha OCHOBe (QeaepalbHOM paboueld MporpaMmbl BOCIUTAHUS U C YUYETOM
KOHIIENIIMM TMpenojiaBaHuss ydyeOHOro mnpeamera «XuUMHs» B 00pa3oBaTEIbHBIX
opranu3anuax Pocculickoin denepanum.

[Iporpamma mo XxuMuM pa3padoTaHa C LEJNbI0 OKa3aHWS METOAMYECKOW MOMOIIU
YUHUTEII0 B CO3/IaHUH paboUeil TpOrpaMMBbl 10 y4eOHOMY MPEMETY.

[Tporpamma o xuMun 1aéT MPEACTABICHHE O MEJSX, OOIIEH CTpaTeruu 00y4deHus,
BOCIIUTAHUS W  pa3BUTHUs  OOydYalOIIMXCA CpPEACTBAMU  y4yeOHOTO  TpeIMeTa,
yCTaHaBIMBAET  O0S3aTeNbHOE  MPEIMETHOE  COJAEpX,aHUE,  MpeAyCMaTpUBAET
pacrpeneneHue ero Io KiaccaM M CTPYKTypUPOBAaHHE II0 paslenaM M TeMaM
IporpaMMbl MO  XHMHUH, ONpEAEISIET  KOJUYECTBEHHbIE U  KAaYECTBEHHbBIE
XapaKTEPUCTUKU COJEPKaHUsA, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCT U3YUEHUSI XUMUHU
C YYETOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKUA Y4eOHOIO Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYarolUXCs, ONpENensieT BO3MOXHOCTH IpeaMera
JUISL peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOMN
MporpaMMbl Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHusA, a Takxke TpeOOoBaHUMU
K pe3yJibTaraM OOy4eHHUsI XMMUU Ha ypOBHE IIeJIe M3ydeHUsl MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-ITO3HABATEIbHON EATEIbHOCTH 00YyYaroIerocs o OCBOEHUI0 y4eOHOTO
COZIEpIKaHMUS.
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3HaHWE XHMHHM CIYXXUT OCHOBOW Il (OPMUPOBAHMS  MHUPOBO33PEHUS
00yuJarolIerocs, ero MpeAcTaBIeHU 0 MaTepUAJIbHOM €IMHCTBE MHpA, BAKHYIO POJIb
UrparoT (GopMHupyeMble XUMHUEH INPEICTABIECHUS O B3aUMOIIPEBPALIECHUSAX HSHEPrUU
U 00 D3BOJIOLMHM BELIECTB B MPHUPOJAE, O NYTIX PEIICHUs TIJIOOAIbHBIX MPOOIeM
YCTOMYMBOIO pAa3BUTHsI YEJIIOBEYECTBA — CHIPHEBOW, DJHEPIETUYECKOM, MTUIEBOU U
9KOJIOTUYECKOM 0e301acHOCTH, MPoOJIeM 3paBOOXPAHEHHUS.

N3ydyenne xumuu:

CHOCOOCTBYET peaiu3aliil BO3MOXKHOCTEN JUIsl CaMOpa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JIMYHOCTH, €€ 001Iel U GyHKIIMOHATBHONH IPaMOTHOCTH;

BHOCUT BKJaJl B (OPMUpPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOy4YaromMXxcs,  HaBBIKOB  HMX  CaMOCTOATEIbHON  y4yeOHOW  JeATeIbHOCTH,
OKCIIEPUMEHTAIbHBIX W MCCIENOBAaTENbCKUX  YMEHUH,  HEOOXOJUMBIX  Kak
B [IOBCE/IHEBHOM JKU3HM, TaK U B IPO(HECCUOHATILHOM JIeATEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBILUICHUS, 3aKJIaJblBa€T OCHOBBI

[IEJIOCTHOTO B3MJISIIa HA CIUHCTBO TIPHPOJIBI u YeII0BEKa, SIBIISICTCS
OTBETCTBEHHBIM TarmoM B (OPMUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTHU
oOyyJaromumxcs;

CHIOCOOCTBYET (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE O0Opa3OBaHHUE
00yyJarommxcs.

JlanHple HampaBiieHHs B OOYYEHMM XHUMHHM OOECHedYMBaIOTCS CHelu(pUKOn
coJiepKaHus y4eOHOro MpeaAMETa, KOTOPBIN SIBIsSETCS NeAarornyeck agjanTupPOBaHHBIM
OTpaXCHHEM 0a30BOM HAYKH XMMHUHU Ha OINPEACIEHHOM dTamne e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHME OOYYAIONIMMHUCS CHUCTEMbl IMEPBOHAYAJIBHBIX TMOHSITUH XUMHUH, OCHOB
HEOPraHUYECKOW XUMHUHM U HEKOTOPBIX OTJICJIbHBIX 3HAYMMBIX MOHSATUM OPraHUYECKOM
XUMMUH.

CtpykTypa colepaHus MNpOrpaMMbl IO XUMHU CHOPMUPOBAHA Ha OCHOBE
CUCTEMHOro mnojaxoaa K €€ wuszydeHuto. Coliep:kaHue CKJIAIbIBAETCd W3 CHUCTEMBI
MOHSATHM O XMMHUYECKOM 3JIEMEHTE W BEIIECTBE U CUCTEMBI MOHATHH O XUMHYECKOU
peakiuu. O0e 3T CHCTEMBl  CTPYKTYPHO  OpPraHW30BaHbl 1O  MPHUHIIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUSl 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonnueckoro 3akoHa J[.M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MpeACTaBICHUM 00 ANEKTPOIUTUIECKON TUCCOIMAIINY BEIIECTB B PaCTBOpax.

TeopeTnueckue 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU TOJTYUYECHHBIX
U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K
JIPYroMy, BBITIONHSASA (GYHKIMH OOBSICHEHHUS W MPOTHO3WPOBAHUS CBOWCTB, CTPOCHHS H
BO3MOYKHOCTEH MPAKTUUECKOTO MPUMEHEHHS ¥ TTOTYyUYEeHUS U3y4a€MbIX BEIIECTB.
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OcBoeHue MporpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEIACTABICHUS
O XHMHYECKOM COCTAaBIISIIONICH HAy4YHOM KAPTUHBI MHpPa B JIOTUKE €€ CUCTEMHOM
MPUPOJIbI, IEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHUIO U METOAaM IO3HaHUS B
Hayke. M3ydeHue XMMHUM MPOUCXOJUT C MPUBICUCHUEM 3HAHUN U3 PAHEE U3YUYEHHBIX
yueOHbIX npeameToB: «Okpyxawomuii mup», «buonorus. 5—7 knaccey u «®duszuka. 7
KJIacC».

[Ipn u3ydeHUM XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHHK OCHOB XHMHUYECKOU
HAayKH Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU JeATEeTbHOCTU
YeJioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJbTYpHl. 3ajada ydeOHOro
MpeaIMeTa COCTOUT B (POPMUPOBAHUHM CUCTEMBI XMMHUYECKUX 3HAHUW — BaKHEHIITUX
(GakToB, TOHSATHI, 3aKOHOB M TEOPETUUYCCKUX IMOJIOXKEHUN, TOCTYIHBIX O0000IIeHU
MHUPOBO33PEHYECKOI0 XapaKTepa, si3blka HayKH, B MPUOOIICHUH K HAyYHBIM METOJIaM
MO3HAHUSA TMPU M3YYCHUM BEIIECTB M XUMUYECKHX peakuuid, B (HOpMHUPOBAHUU
U pa3BUTHUM TO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUHU B y4eOHO-ITO3HABATEIbHOU
U yueOHO-UCCIEAOBATEIbCKOM JESATEIbHOCTH, OCBOCHUU MpaBUi  0€30MacHOTO
oOpalleHus C BEIIECTBAMU B MMOBCEHEBHOMN KU3HU.

[Ipn wm3ydeHMM XMMHU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs BaXHOE
3HaYEHWE MPUOOPENH TaKue IEH, KaK:

dbopmupoBaHue VMHTEJUIEKTYaJIbHO pa3BUTOMN JIMYHOCTH, FOTOBOM
K €aMO00pa30BaHHIO, COTPYJAHHYECTBY, CAMOCTOATEIHLHOMY TMPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HaIpaBJICHHOCTh OOYYEHHMS Ha CHCTEMaTHYeCKOe MPUOOIIeHHE OO0yYarommxcs
K CaMOCTOSITEJIbHOM TO3HABATEIbHOM [E€ATEIbHOCTH, HAyYHBIM METOJIlaM ITO3HAHMUS,
(bOopMHPYIONTUM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMHUH;

o0OecrieueHre yCIOBUM, CIIOCOOCTBYIOIMIMNX MPUOOPETEHUIO 00YUYAIOIIMMUCS OIbITa
pa3HOOOpa3HOW JESATENBHOCTH, TO3HAHUS W CAMOIMO3HAHUS, KIIOYEBHIX HABHIKOB
(KITIOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHE MJISI PA3IUYHBIX
BUJIOB JI€ATEIILHOCTH;

dbopmupoBanue oOmiel PyHKIIMOHATBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH,
B TOM YHCJIE YMEHHUI OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCITONIB3YS
3HAHUS W OMBIT, MOJYYEHHbIC MPU U3YUYEHUM XUMHH, NMPUMEHSITh UX MHPHU PELICHUU
po0seM B OBCEAHEBHOM KU3HU U TPYJOBOM JIEATEILHOCTH;

dbopMupoBaHrue y OOYYalOIIMXCS TYMaHUCTUYECKUX OTHOIICHUM, MOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW sl BBIPAOOTKU HKOJOTUUECKH II€JeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIESITEIHHOCTH B LIEJSAX COXPAHEHUSI CBOETO 37I0POBbS U
OKPY’KaIOIIEH MPUPOJHOU CPEIBI;

pa3BUTHE MOTHUBAIlMM K  OOY4YeHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
1 CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY PO IS U HANIPABICHHOCTH JAJIbHEUIIIETO 00yUYeHUS.

OO6miee 4MCIIO 4YacoB, PEKOMEHJOBAHHBIX JISI M3y4YEHUS XUMHUHU, — 136 4Yacos:
B 8 Kyacce — 68 yacoB (2 yaca B Hezleln0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEINIO).
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Jlisl KasKaoro Kjiacca npeyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET
ObITh ~ HCHOJB30BAHO YYaCTHMKaMH  00pa3oBaTENIbHOTO  Ipoliecca B LENsX
(GopMUpOBaHNSA BapUAaTUBHOM COCTABISAIOUIEN COJEp)KaHUS KOHKPETHOM paboueit
nporpammsl. [Ipu 3ToM oOs3aTenbHass (MHBapUAaHTHAs) YacTh COJEPKAHMS MpPEIMETa,
YCTaHOBJICHHAs] TMPUMEPHOW paboueil NporpaMmoil, W BpeMs, OTBOAMMOE Ha €€
U3y4EHUE, JT0JKHBI OBITh COXPaHEHbI TIOJTHOCTHIO.
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COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHavajbHbIEe XUMUYECKHE IOHATHS

[Ipenmer xumuu. Posib XMMUK B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusnueckre CBONCTBA BEIIECTB. ATperaTHoe coCTOsiHUE BeulecTB. [lonsTue
0 MeToJax MO3HaHWUs B XUMHUU. YucThle BemiecTBa U cMmecH. CrocoObl pasieneHus
CMecCeEH.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE NEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThle U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumudeckass ¢opmyna. BajleHTHOCTh aTOMOB XUMHUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass aTomMHas wmacca. OTHOCUTENbHas
MOJIEKYJIsIpHasA Macca. MaccoBasi 1011 XUMHUYECKOT0 3JIEMEHTA B COCIUHECHUU.

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M Yucia CTPYKTYPHBIX €IUHHUII BemecTBa. Pacuérel mo GopmynaM XUMUYECKUX
COCJIMHEHUH.

du3nuecKrue U XUMUYECKUE SIBICHUA. XUMUYECKAs peaklys U €€ MpU3Haku. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMUUecKne ypaBHeHHs. Kiaccudukanus XuMUIECKUX
peakiuii (COeTMHEHMS, Pa3JIOKEHUS, 3aMEeIIEHUs, 0OMEHa).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYJ0H, MpaBwiaMu paboThl B JiabopaTopuu u
npuémMamMu oOpaileHuss ¢ J1abopaTOpHBIM OOOpPYAOBAHHEM, H3YYEHHUE M OINUCAHUE
(bU3UYEeCKUX CBOWCTB 00pa3IOB HEOPTaHWYECKHUX BEIIECTB, HAOMIOMEeHNE (HU3UICCKUX
(Tu1aBieHUE BOCKA, TasHWE JbJa, pPACTUPAHUE caxapa B CTYNKE, KHUIEHUE U
KOHJIEHCAIlMsl BOJBI) W XHUMHUYECKHX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBJICHUM, HAONIOJACHUE W ONMUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUil (pa3ioKEeHHE caxapa, B3auMOJCHCTBUE
CEpPHOM KHUCJIOTBHI C XJOpuUjIoM Oapusi, pazinoxenue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3aUMOJICHCTBUE Kee3a ¢ pactBopom conu meau (1), uzyuenue cnoco6os
pasfeneHuss cMecei (C  TOMOIIBI0 MarHuta, (QWIBTPOBAHWE, BBITAPUBAHUE,
TUCTWIUIAIMA, XpoMaTorpadusi), TpoBEJACHNE OUUCTKH TTOBAPEHHON COJIU, HAOJIOICHHE
W ONKCaHUE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs
Macchbl, CO3/IaHKE MOJIeJIE MOJIEKYJI (IIapOCTEPKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — 3JIeMEHT W MPOCTOE
BelecTBO. Haxoxienue kuciopoaa B npupoje, Guanyeckue U XUMHUYECKUE CBOMCTBA
(peakmuu ropenusi). Oxcunpl. Ilpumenenue kucimopoma. CmocoObl  MOMy4YeHUS
KHCJIOPOJIa B JTa0OpaTOpUU U NPOMBIIUIEHHOCTH. KpyroBopoT Kuciaopoja B HOpHUPOJIE.
O30H — ayutoTpoInHas MoU(UKAIUS KUCIOPOa.
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TemnoBoii 3pPexT XUMHUYECKON peakinH, TePMOXUMHYECKHE YPaBHEHHS, 3K30-
U DHIOTEPMHUYECKHE pEaKUMU. TOIUIMBO: yrojdb W METaH. 3arps3HEHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopox — a;meMeHT M mpocToe BemecTBo. HaxoxkaeHue Bomopoaa B IPUPOAE,
bu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI momydeHuss. KucmoTsr u
COJIH.

MossipHbiil 00BEM ra3oB. Pac4€Thl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbL. Bona kak pactBopurens. PactBopel. HackiieHHbIE 1
HEHACBILEHHBIE pacTBOPBI. PacTBoprMOCTh BemecTs B Boje. MaccoBas 1015 BELIECTBA
B pacTBOpe. XMMHUYECKHE CBOMcTBa Boabl. OcHOBaHus. Ponp pacTBOpoB B mpupozae u
B KU3HM uenoBeka. KpyroBopoT Boabl B IpHUpOJE. 3arpsi3HEHHE NPUPOIAHBIX BOJI.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coeauHeHud. Oxcunpl.  Knaccudukamms
OKCHJIOB: cosieobpasyrorue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIe) 151
HecosieoOpasyromue. Homenknarypa okcugoB. dusndeckne U XUMUYECKHUE CBOWMCTBA
okcu1oB. [lomyyenne okcumos.

OcHoBanus. Knaccudukaiysi OCHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. @uU3NMYECKME U XUMHUYECKUE CBOMCTBA OCHOBAHMM.
[TomyyeHne ocCHOBaHUM.

Kucnorel. Knaccudukamus kucior. Homenknarypa kucior. dusznueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psax aktuBHocT MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa conedl. ®Pu3nyeckMe M XWMHYECKHE CBOMCTBA COJIEH.
Ilonydenue comen.

['eHeTn4deckas CBs3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuii sKcnepumenm:

KAUEeCTBEHHOE ONPEACIICHUE COJEPKAHUS KHUCIOPOJa B BO3AYyXE, IMOIYUYCHHE,
coOupaHue, pacro3HaBaHWE U H3YyUYCHHE CBOWCTB KUCIOpOAa, HaOI0/IeHNE
B3aMMOJICHCTBUSI BEIIECTB C KUCIOPOJOM U YCJIIOBHUS BO3HUKHOBEHHUSI U MPEKpaICHUS
ropenusi (Mokapa), O3HAKOMJIEHHE C OOpa3laMH OKCHJOB W OIMCAHHE HX CBOWCTB,
noJiydeHue, coOupaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB BojOpoja (ropeHue),
B3aumojieiicteue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXHO HMCHOJIB30BaHUE
BUJIECOMATEpUaIoB), HaOMIOJeHHEe OO0pa3loB  BEUIECTB KOJUYECTBOM 1  MOJb,
UccleoBaHe OCOOCHHOCTEH pPacTBOPEHUSI BEUIECTB C Pa3IUYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MaCCOBOU J0JIEN PACTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJBI C MeTa/ulaMd (HaTpueM U  KalblMeM) (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), HCCIIeJOBaHUE 00pa3lloB HEOPTAHUUYECKHUX BEIIECTB
pPa3TUYHBIX KIJIACCOB, HAONIOJICHWE W3MEHEHMSI OKPAaCKH WHAMKATOPOB B pacTBOpax
KHUCIIOT W IleJloued, u3yueHue B3aumojenictBuss oxcuna menu (II) ¢ pactBopom
CEPHOM KHCIOTHI, KHUCJIOT C MeTajulaMu, peakiuid HeUTpanuzanuu, I[OJyYeHUe
HEPaCTBOPUMBIX OCHOBAHWH,



denepanbHas padouas mporpamma | Xumust. 8—9 knacchl (0a30BbIH

BBITECHEHHE  OJHOrO  MeTaula JpyruM M3  pacTBOpa  COJM,  pELICHUE
SKCIEPUMEHTABHBIX 3a7ad 1o TeMe «BaxkHellne KIacChl HEOPraHUYECKUX
COEIMHEHUI.

Hepuoanueckuit 3akoH u Ilepuoamyeckas cucreMa XHUMHYECKHX 3JJIEMEHTOB
.. MengeneeBa. CtpoeHue aToMoB. XuMMHUYecCKasi CBA3b. OKHMCIUTENbHO-
BOCCTAHOBHUTE/JIbHbIC PEaKIUH

[lepBble MOMBITKU KJIaCCU(UKAIIUU XUMUYECKUX dJIeMeHTOB. [loHaTHE 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (LIEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJOrEHBI,
MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pPOTEPHBIE OKCHUJIBI U THIPOKCHIBI.

[lepnognueckuii 3akoH. Ilepuomnueckass cucremMa  XUMHUYECKUX  DJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u jiiuHHONIepruoaHas ¢opmbl [leprogndeckoit
cucreMbl xuMuueckux 3seMeHToB .M. Menneneesa. [lepuoasl u rpynnel. @usnyeckui
CMBICJI IOPSAIKOBOTO HOMEpa, HOMEPOB IIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3otombsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 xuMHUueckux saeMeHToB [lepuoanueckoit
cucreMmbl JI.MI. MenaeneeBa. XapakTEpUCTUKA XHMHMYECKOTO JJIEMEHTA II0 €ro
noJjioxkenuto B [lepuonuueckoit cucreme [I.M1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHUS paguyca aTOMOB XHMHYECKHX D3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB MO IPyNIaM U MEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u lleprnoanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTHUS HayKu U npakTuku. JI.1. Mennenees — yu4€Hbll U rpak1aHUH.

Xumuueckass  cBs3b. KoBasieHTHas  (mojsipHass ¥ HENOJsipHasi)  CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHUs. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHCJIEHHSI U1 BOCCTAHOBJICHUsI. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuu sxcnepumenm:

u3ydeHHue oO0pa3IoB BEMIECTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBUC
TUAPOKCUAA IIMHKA C pacTBOpaMU KHUCIOT M IIEJOYed, MPOBEJICHUE OIbITOB,
WUTFOCTPUPYIONTUX MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX peakIuil (ropeHue,
peaKIuy pa3ioKEHUs, COSTUHECHHUS ).

Mesicnpeomemusbie cesasu

Peanuzaiusa MeEXINpPEIMETHBIX CBSI3€M NpM H3Yy4YEHMH XHMHUU B 8§ KJacce
OCYILIECTBIISICTCS Uepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHOHAYYHBIX MTOHATHH, TaK
U TOHSTUH, SIBISIONIMXCS CHUCTEMHBIMU IS OT/ACJBbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IUKJIA.

OO0mue ecTeCTBeHHOHAYYHbIE TIOHATHS: HayYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHUHTE3, KIacCu(pUKaIUs, TMepUOIUIHOCTh, HAONIOJACHNE, HKCICPUMEHT,
MO/JIeJIUpOBaHue, U3MEPEHNE, MOJICIb, SIBJICHUE.

dusukKa: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJICKTPUYECKUM 3apsj, BEIIECTBO, TEI0, 00BEM,
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arperaTHoO€ COCTOSTHHE BEIECTBA, ra3, (PU3NYECKUE BEIUYHHBI, CIUHHIIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHbIE TOPObI, NOJIE3HbIE
HCKOMaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepronnueckuit 3akoH. llepmoguueckas cucremMa  XHMHUYECKUX  AJIEMEHTOB
.. MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX INMEPUOJOB, KAIMS, KaJbLUSA U UX COCAUHECHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B [lepnoanyeckoil cucteMe U CTPOCHUEM UX
aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUUECKOM CBSI3U. THUIIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKM U BUAA
XMMUYECKOU CBS3H.

Knaccudukanus © HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM  KJlaccaM HEOPraHWYECKUX
COEMHEHUMN, TEHETUYECKAs CBS3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukamums  XMMHYECKHMX  peakuMid 1O  Pa3jIM4HbIM  TpU3HAKaAM
(MO YMCIly ¥ COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(DdeKTy,
M0 W3MEHEHMIO CTETEHEW OKHUCIEHUS XHUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH,
M0 y4YacTHIO KaTajau3aropa). DK30- U SHJIOTEPMHUYECKHUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue o0 ckopocTH xumudeckod peakuuu. I[loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiuusx. [IoHsATHE O TOMOTEHHBIX M TeTepPOTCHHBIX
peakuusix. I[lonsitue o  karanusze. IloHdATHE O  XMMHYECKOM  pPAaBHOBECHH.
@akTOpbI, BAUAIOIIAE HA CKOPOCTh XMMHUYECKON PEAKUUU U IOJ0KEHUE XUMUYECKOIO
PaBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuu, BJIEKTPOHHBIN OaytaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON peakinu. COCTaBICHUE YPAaBHEHUNW OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA C UCTOIb30BAHUEM METO/IA 3JIEKTPOHHOTO OallaHca.

Teopusi 3NEKTPOJIUTHYECKON AUCCOUMALUH. OJNEKTPOJHUTHI U HEIIECKTPOJIUTHI.
Katnonbl, aHuoOHBL. MexaHW3M JUCCOLMAIMM BEHIECTB C Pa3jIUYHBIMU BUJIAMH
xuMuueckoi cBszu. Crenenp aucconuanu. CHIIbHBIE U CJIa0bIE AIEKTPOJIUTHI.

Peakimum woHHOTO OOMEHa. YCIOBHUSI TPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE Y COKpAIIEHHBIE HMOHHBIE ypaBHEHU peakunid. CBOMCTBAa KUCIIOT, OCHOBAHUN U
COJIEM B CBETE MpPEACTaBICHUNU 00 SJEKTPOJUTHYECKOU aucconuanuu. KauecTBeHHBIC
peakunu Ha HOHBL. [loHSATHE O TUAPONIU3E COJIEH.
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Xumuueckuil SKCnepumenm:

O3HAKOMJICHHE C MOJEISIMUA KPUCTALIMYECKUX PEMIETOK HEOPTaHUIECKUX
BEIIIECTB — METAJ/UIOB U HEMETAIIOB (rpaduTa M ajamasa), CIOKHBIX BEIIECTB (XJIOpHIa
HATpHs), UCCIICAOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKONW PEaKIIMU OT BO3JICUCTBUS
pa3sTUYHBIX (DAKTOPOB, WCCIICAOBAHHME DIJICKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mporiecca TUCCOIUAIIN KUCIIOT, IIEeT0OYe M cojiel (BO3MOXHO HMCIOJB30BAHKME BUICO
MaTepuajioB), IPOBEJCHNUE OIBITOB, MUTIOCTPUPYIONMINX MTPU3HAKY MPOTEKAHUS peaKIui
HOHHOTO 0OMeHa (oOpa3oBaHHE OCaJiKa, BBIJICICHHE ra3a, 00pa30BaHKE BOJIbI), OIBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKHUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX pPEaKIuii (TOpeHHE,
pCaKIMM PA3JIOKEHUS, COCAMHCHHS), pPACIIO3HABAaHUE HEOPTaHWYCCKUX BEIIECTB
C TIOMOIIIbIO KQYECTBEHHBIX PEAKIMi Ha MOHBI, pEIICHUE SKCIIEPUMCHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mas  xapaktepucTuka TajoreHoB. (OCOOCHHOCTHM  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3UYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB — raJloreHOB. XMMUYECKHUE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOJEUCTBHE C
MeTaJlIaMH, HeMeTalulaMu, 1ienodyamu). Xiopooaopoa. ConsiHas — KHUCIOTa,
XUMHYECKUE CBOWCTBA, MOJYyYEHUE, MPUMEHEHUE. JleHCTBUE XJIOpa U XJIOPOBOAOPOAA

Ha OpraHu3M 4eJjoBeKa. BakHene XJI0puabl U UX HaX0XKICHUE B PUPOJIE.
Oo6mas xapaktepuctuka 3meMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE  CTEIECHU okuciienusi. CtpoeHue u GU3UYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOIUDUKAIIUU
KHUCJIOpOJA U cepbl. XMMUYECKHUE CBOKCTBA cepbl. CEpOBOIOPOI, CTPOEHUE,
busnueckre u XuMuueckre cBoicTBa. OKCUIBI CePhbl KaK MPEICTABUTEIN KHUCIOTHBIX
okcusioB. CepHasi KUCIOTa, GU3UYECKHE U XUMHYECKHE CBOMCTBa (0OIIue Kak
npeACTaBUTEN Kilacca KHUCIOT M crneruduueckre). XUMUYECKUE PeakInu, JexKalue B
OCHOBE MTPOMBIILJIEHHOT0 cI0co0a MOJIy4YeHusl cepHOM KUCHOThl. [IprMeHeHue cepHoit
KUCIOThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs peaknusi  Ha cyibdar-
HOH. Haxoxnenne cepbl neé COCIMHECHUH B MPUPOJE.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COeAMHEHUSIMU Cepbl (KUCIOTHBIC
JOK]IU, 3arpsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOORI €ro npefaoTpaiieHus. O0mas
XapaKkTepucTUKa 31eMeHTOB VA-rpyrmbl. OCOOEHHOCTU CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTETICHU OKUCICHUS. A30T, paclpoCTpaHEeHUe B Mpupoe, Gpu3ndeckue u
XUMHUYECKHEe CBoWcTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (hu3M4ecKue u
XUMUYECKUE CBOMCTBA, MOTyuyeHue U npuMeHeHue. Coiau aMMOHUS, UX (PU3NUYECKHUE
U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHbBI aMMOHUSL.
A3OTHas KHUCIOTa, €€ moiydeHue, GU3nUecKrue W XUMUYECKHUe CBOMCTBA (0OIue Kak
MPEACTaBUTEINS KJIacca KUCTOT U crnernududeckue). Mcnonb30BaHre HUTPATOB U COJICH
aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX YyJI0OpeHuN. XUMHUYECKOE 3arps3HCHUE
OKpY>Karollel cpelibl COeMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IU, 3arpSI3HEHUE BO3yXa,
1ouBbl U BOJIOEMOB). Docdop, amtoTpornHbie Moaudukanuu docdopa, Guzndeckue u
xumuueckue corictBa. Okcupa docdopa (V) u dbochopnas kucnora, pusndyeckue
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U XUMUYECKHE CBOWCTBa, monydeHue. Vcnomp3oBanme ¢docharoB B KadecTBe
MUHEPAIbHBIX yI00PEHUM.

OOmas xapakrepuctuka 35eMeHTOB [V A-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCICHHs. YTIEpOJ, aIOTPOIHbIE MOAU(PUKALINH,
pacmpocTpaHeHHe B Tpupone, (U3MUecKhe U XUMHUYECKHE CBOWCTBA. AJCOpOLHUAL.
Kpyrosopor yriepona B npupoje. OKcuabl yriieposa, ux (pU3NYecKue U XUMUYECKUE
CBOICTBA, ACHCTBUE HA KUBbIE OPraHU3MBbI, MIOJyUYEHUE U IPUMEHEHUE. DKOJIOTHUECKHUE
npoOsemMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (IV), runoresa riiob6aibHOTO MOTEMICHUS
KJIUMaTa, MapHUKOBBIA 3PdekT. YronbHas KuUclioTa U €€ coiid, uX (U3nYecKue U
XUMHYECKHE CBOMCTBA, MOJy4yeHHWe | mpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT- uoHkI. Vcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIITUIEHHOCTH U
CEIIbCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEAMHEHUSIX
yriaepoja (MeTaH, 9TaH, 3TWIEH, aleTWJIeH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIE HICTOYHUKH YTIIEBOJOPOAOB (Yroib, IPUPOAHBIN Ta3, HE(TH), MPOTYKTHl UX
nepepa®otku  (OeH3uH), WX poilb B OBITYy W MpoMbllieHHOCTH. [loHsATHE O
OMOJIOTUYECKH BaXKHBIX BELIECTBAX: KUPAX, O€lIKaxX, yrieBoJax — U UX POJU B KU3ZHU
yesioBeKa. MarepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHMYECKUX COSTUHEHUH.

KpeMHuii, ero ¢pu3nueckue 1 XMMUYECKHUE CBOMCTBA, MOJYYEHHE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoze. O6mue npeacraBieHus o0 oxkcunae kpemuus (IV) u
KpeMHueBou kuciore. CUIIMKAThl, UX HWCIIOJIb30BAaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiimne cTpouTenbHble MaTepHalbl: KepaMUKa, CTEKJIO, IIeMEHT, O€TOoH,
xene300eroH. [IpobiieMbl 0€30MACHOTO HKCIMONb30BAHUS CTPOUTEIBHBIX MaTepHaIOB
B IOBCEJIHEBHOM JKU3HHU.

Xumuueckuil 9KCnepumeHm:

U3y4eHHEe OOpa3IOB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJISTHOW KHUCIOTHI,
MIPOBE/ICHUE KAYEeCTBCHHBIX PEAKIMN Ha XJOPUI-WOHBI M HAOJIOJCHUE TPU3HAKOB UX
MPOTEKaHUS, OIBITHI, OTpaXkaromye GU3NIeCKUe U XUMUUYECKHE CBOWCTBA TaJIOTCHOB M
WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), O3HAKOMIICHUE
c oOpasmamu XJOpUIOB (TAJIOTEHHIIOB), O3HAKOMIICHHE C O0Opas3lamMu cepbl U eg
COCMHEHMSIMH (BO3MOYKHO MCTIOIB30BaHUE BUICOMATEPHAIIOB), HAOIIOCHNE Tpoliecca
oOyTJIMBaHMs caxapa MoJl IeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOUM KHCIIOTHI, H3yUYCHUE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHCIIOTHI, MPOBEACHUE KauyeCTBEHHOUN
peaknuu Ha Cynb(aT-uoH W HAOIOJEHUE TMPHU3HAKA €€ MPOTEKAHWsS, O3HAKOMIICHUE
c (usnueckuMu CBOMCTBaMH a3zora, ¢ochopa U HX COCAUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEpUaIOB), oOpasiamMu a30THBIX U (HOochOPHBIX yA0OpEHUH,
NoJTlyueHue, coOMpaHue, paclo3HaBaHWE U HM3Y4YEHHE CBOWMCTB aMMHAaKa, MPOBEACHHE
KAueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHS W (pocdar-uoH M M3y4YCHHE MPU3HAKOB WX
IIPOTEKAHUsI, B3aUMOJCHUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOXHO HCTIOJB30BAHUE BUICOMATEPUATIOB), U3YUCHHE MOJENIECH KPUCTALTUYECKUX
pemeéTok anMasa, rpaduta, QyuiepeHa, 03HaKOMJICHUE C MPOIECCOM aJCcOpOLIUU
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PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOrasa,
IIOJly4YeHUe, COOMpaHue, paclo3HABaHME W HU3yYEHUE CBOMCTB YIJIEKUCIIOIO Tasa,
IPOBEJCHUE KAYECTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHbl U H3Yy4YEHHE
IIPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMIIEHME €  MNPOAYKIHEW  CUIMKATHOU
IIPOMBIIUICHHOCTH, PEUIEHUE OKCIEPUMEHTANBHBIX 3aJady 1o Teme «Baxuenmue
HEMETAJIBI U UX COCITUHEHUY.

MeTasiibl 4 MX COCUHEHMSI

OO0mas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM HX
nosiokeHus B Ilepuoanueckon cucreMe xumudeckux snemeHToB .M. Menneneesa u

cTpoeHus aToMoB. CTpO€HHE METAJUIOB. MeTaminueckas CBsI3b U MeTallnyecKas
KpUCTAJTIMYECKAsT PEMETKA. ODIJIEKTPOXMMHUYECKUUA P HANPSHKEHUH  METAILJIOB.

duznueckue U XUMUYECKHUE CBOMCTBA MeTaJI0B. O0IIKe cCIOCOObI MOTyYeHUs

MeTaJIoB. [ToHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI UX OT

kopposun. CrutaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpPOH3a) U X TPUMEHEHUE B OBITY U

NpoMbINUIEHHOCTH. [Ilenounsie  Mmetaiuibl: mosiokeHue B [lepuommyeckon

cucreme  xumuueckux sneMeHToB J[.M. Menzaeneesa, ctpoeHue ux

aTOMOB, HaxO0XJICHUE B MIPUPO/IE.

du3znyeckue M XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus u Kanus). OKcuabl H
TUAPOKCHIBI HATPUS U Kanus. [[puMeHeHne menouHbIX METAIVIOB U UX COCTUHEHUN.

[[{eroyHO3€MENBHBIE METAJUIBI MATHUM U KAJIBLUH: 1OJ0KeHue B [lepnoanyeckon
cucreme xumudeckux dnemeHtoB .M. MeHneneeBa, CTpoeHME UX aTOMOB,
HaxoXxJaeHue B npupoge. duznyuecknue M XMMHUUYECKUE CBOMCTBA MarHusl M KaJbIUs.
Baxueiimme coequHeHUs Kaiblus (OKCHI, TUAPOKCHUI, coyin). JKECTKOCTH BOABI U
CHOoCOOBI €€ YCTpaHEHHUS.

AmoMuHui: nonoxxkenue B llepmogmyeckoil cHUCTEME XUMHUYECKHUX DSJIEMEHTOB
JI.N. MeHnngeneeBa, CTpOEHME aroma, HaxoxjacHue B Tmpupone. Duszmueckne u
XUMUYECKUE CBOMCTBA amOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U TUIPOKCHUJIA
ATFOMHUHUSL.

Kenezo: mnosoxxkenue B Ilepuonmdeckod cuCTeME€  XHUMHUYECKUX  3JIEMEHTOB
JI.. MenneneeBa, CTpOCHHE aroma, HAXOXAEHWE B mpupoje. Pusmyeckue u
XUMUYECKUE CBOMCTBA >kene3a. OKcuiwl, Tuapokcuabl u coiu skeneza (II) u xenesa
(I1T), ux cocraB, CBOMCTBA M MOJIyUCHHE.

Xumuueckuil SKCnepumMeHm:

O3HAKOMJICHUE ¢ 00pa3I[aMi METaJNIOB U CIUIABOB, HX (PM3NYECKUMH CBOHCTBAMH,
U3yYCHWE  pEe3yJIbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICUCTBUS OKCUAA KAJIbIIUS U HAaTPUs C BOJAOU
(BO3MOXHO HCIIOIH30BAHNE BHICOMATEPHAIIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI,
mpoliecca  TOpeHUs — JKele3a B KUcCJIopojae  (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), TPU3HAKOB MIPOTEKAHMS KaYE€CTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
KaJIbIUsl, amfoMuHus, 1nuHka, xenesa (II) u xenesza (III), meau (II), nHaGmronenue u
OIMCAHKE TMPOIECCOB OKPAITMBAHUS IUTAMEHHM HWOHAMHU HATPUS, KauWs W KaJbIUSA
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(BO3MOXHO HCITOJIB30BaHHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNEe aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHUHHS U
TUJIPOKCHIA 1IMHKA, PELICHUE SKCIEPUMEHTAIbHBIX 3a1ady 10 Teme «Baxnenmme
METAaJIJIbl U UX COCTUHEHUS.

XHMMUA ¥ OKpPY:KaOLIas cpeaa

BemecTtsa u wMarepuanbl B TOBCEIHEBHOM WU3HM 4YeEJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUUYECKHX peakinuii B ObiTy. IlepBas momompb mpu
XUMHYECKUX OKOTax U OTPABIICHUSAX.

XUMHUYECKOe 3arps3HEHHUE OKpYyXKawlIlel cpeabl (TpeaenbHas JOMyCcTHUMAas
KoHieHTparusi BemiecTB (nanee — IIJIK). Ponb XumMuu B pElIeHUH HSKOJIOTHYECKHUX
npooIem.

Xumuueckuil 9KCnepumenm.:
u3yueHre oOpas3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemnmvie cesazu

Peanuzanuss MeXnpeaMETHBIX CBSi3eH MpH U3ydyeHHMM XUMUU B 9 Kiacce
OCYILECTBIISIETCSl Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAayYHbIX HOHATHUH,
TaK W TOHSITHUH, SBISIOMIMXCS CUCTEMHBIMHU JUISL OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaliu3, CHUHTE3, KiaccupuKalus, MepUOJUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEpPEHHE, MOJEIb, SBJIECHUE, MapHUKOBBIN 3 (EeKT, TeXHOJIOTrus,
MaTepuabl.

dwusmka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, W30TOIIHI,
pPaZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUECKHUM 3aps], MPOBOJHUKH, MOITYIPOBOIHHUKH,
JAUBIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTh, KpHUCTa/NIMYecKas pemérka, CIUIaBbl, (U3NUECKHe
BEJIMYMHBI, €AMHUIBI H3MEpPEHUs,, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorusi: ¢otocuHTe3, AbIXaHWE, Ouocdepa, HKOCUCTEMA, MHHEPAIbHBIC
y100peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BELIECTBA.

['eorpadusa: armocdepa, rumpocdepa, MUHEPaIbl, TOPHBIE MOPOJBI, TOJE3HbIE
HCKOTIaeMble, TOTUIMBO, BOAHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHA
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOyYEeHHs] XMMHUU B EIAMHCTBE Y4YEOHONH W BOCIHTATEIHLHOMN
JCATEIBHOCTHA B COOTBETCTBUHU C TPATUITUOHHBIMUA POCCHHUCKUMHU COITMOKYJIBTYPHBIMH H
TyXOBHO-HPaBCTBECHHBIMU IICHHOCTSIMH, TPHHATHIMA B OOIIECTBE TpaBUJIAMHU H
HOPMaMH TIOBEJICHHSI M CIOCOOCTBYIOT TpOIleCCaM CaMOIIO3HAHWS, CAMOPA3BUTHS M
COIMAIN3aINKU 00YyYaIOIIUXCS.

JIM4HOCTHEIC pe3yNIbTaThI OTpaKaroT TOTOBHOCTH oOyJaronmxcs
PYKOBOJICTBOBATHCSI CHCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMN M pacCHIMpEeHUE
OTIBITA JACATSIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpUOTH4YECKOr0 BOCTIUTAHUS:

IICHHOCTHOTO OTHOIICHHUS K OTCYSCTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAYYHOMY HACJICJIMI0, IIOHMMAHHUS 3HAYCHHS XHMHUYECKOW HAyKd B IKHU3HH
COBPEMEHHOTO OOIIECTBA, CIMOCOOHOCTH BIAACTh JOCTOBEPHOW WHPOpMAIHEH o
MEPEIOBBIX JOCTHXKEHUSAX W OTKPBITHSAX MHPOBOH U OTECYCCTBCHHOH XHWMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOIIECTBA,

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

MPEJICTABJICHUS O COLIMAIBHBIX HOPMax M MpaBWiIaX MEKIUYHOCTHBIX OTHOIICHUM
B KOJUICKTMBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO- HCCIIEIOBATENIbCKOM, TBOPUECKONM M JIPyrMX  BUJAX  JICSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JAESITEIHLHOCTH IMPH BBIMOJHEHUH YUeOHBIX,
MO3HABAaTEIbHBIX 3a7a4, BBIIIOJHEHUH XHUMHMYECKMX DJKCIEPUMEHTOB, CO3JaHUU
y4€OHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHMMAHHWIO W B3aWMMOIIOMOIIH B MPOIIECCE
ATON y4eOHOM JesATebHOCTU, TOTOBHOCTH OIICHHWBATh CBOE IOBEJICHHE M TOCTYINKHU
CBOMX TOBAPUILECH C MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 O3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE W XUMHUYECKOW peakIluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIUE OCHOBY
JUISE TIOHMMaHUSI CYNIHOCTH HAay4YHOW KapTHUHBI MUpA, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOIAHOUN Cpeiou,
O POJIM XMMUH B NMO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HANpABJICHHBbIE Ha TMOJYYECHUE HOBBIX 3HAHUU TIO
XUMHUHU, HEOOXOoIUMble JUIsi OOBSCHEHUS HaOMI0laeMbIX TIPOLECCOB U SBJICHUH,
MO3HaBaTEIbHON, MHGOPMAITMOHHON M YUTATEIBCKOU KYJIbTYpPbhl, B TOM YHCJI€ HABBHIKOB
CaMOCTOATENbHON
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paboThl ¢ y4eOHBIMH TEKCTaMH, CIOPABOYHOW  JUTEPATypOd, JTOCTYITHBIMU
TEXHUUYECKUMU CPEICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOY4YCHMIO U TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caM000pa30BaHUI0, MPOESKTHOM U MCCIEOBATENbCKON NESITENHbHOCTH, K
OCO3HAaHHOMY BBIOOpPY HAMPABICHHOCTH M YPOBHS OOyUYEHUS B JabHEHIIIEM;

4) popMupoOBaHUs KYJbTYPbI 310POBb:

OCO3HAHME LICHHOCTU YKWU3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3710POBBI 00pa3 KU3HU, OCO3HAHUE MTOCIEICTBUIA U HENPUATHE BPEIHBIX
NpPUBBIUEK (YMOTpEOJEHUs] aJKOroJyis, HApKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOMIo/IeHNsl TpaBuil O€30MacCHOCTH NMpHU OOpallleHuH € XUMHYECKUMHU BeleCTBaMU
B OBITY U pEATbHOM KU3HU;

5) TpPy10BOro0 BOCIIUTAHUSA:

UMHTEpPEC K MPAKTHUYECKOMY H3yuYeHHI0 Tpodeccuii M Tpyaa pasiudyHOro poja,
YBOKEHHUE K TPYJy U pe3yjbTaraMm TPYAOBOU JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BHIOOP HUHIAUBUIYATHHOU
TPaCKTOpPUM TPOAOHKEHUSI O00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCIENTHOM
poeCCUOHATILHON ACSATEILHOCTH M Pa3BUTHUS HEOOXOJIUMBIX YMEHHUH, FOTOBHOCTh
aJIanTUPOBATHCA B PO eCcCUOHANIBHON Cpee;

6) PK0JIOrN4eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH LieJIeco00pa3Hoe OTHOIICHHWE K MPUPOJE KaK HMCTOUYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUE LIEHHOCTH 3/I0POBOIO M O€30MacHOro
oOpa3a JKHU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3MYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil O€30MacHOro
MOBE/ICHUS MpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOKAIOMIMX 30POBbHIO
U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHMS, OJyYaeMble TMPU HM3YYEHUH XUMHH, JUIs
pElIeHHs 3a/lay, CBSI3aHHBIX C OKpPY>Kalollled MNPUPOJHOM CpEeAOoW, NIl TMOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhl, OCO3HAHH TJI00aIBHOTO XapakTepa 3KOJOTHYECKIX
npoOieM M MNyTed HX peleHUs IOCPEICTBOM METOAOB XHUMHH, HKOJIOTHYECKOTO
MBIIUIEHHS], YMEHHUSI PYKOBOJCTBOBAaThCS UM B MO3HABATEIbHOW, KOMMYHUKAaTUBHOW U
COLIMAIbHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISIOT 3HAYMMBbIE
U1t (POPMUPOBAHKST MUPOBO33PEHHUSI 00IIICHAYYHBIE TIOHSTHS (3aKOH, TEOPUsl, IPUHITUII,
runoresa, GpakT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPBIE UCTIOIB3YIOTCA
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHMM U3 ITHX
npeaMeToB (GopMUpOBaThH MPEACTaBICHUE O 1EJIOCTHOM HAaydyHOM KapTHHE MHpAa,
1 YHUBEpcajbHble yueOHbIe AeHCTBUS (MIO3HABATENIbHbIC, KOMMYHUKATUBHEIE,
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PETYISATUBHBIE), KOTOPHIE 00ecIreunBaroT dbopmupoBanue TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO 1eATENbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEpPCcAJbHbIE YUeOHbIe AeilcTBHS
Ba3oBble Jijoruueckue AeiicTBHUA:

YMEHHUSI KUCIOJIb30BaTh NPUEMBI JJOTUUECKOTO MBIIUICHUS MIPU OCBOEHUU 3HAHMIA:
PacKpbIBaTh CMBICI XUMHUYECKHX MOHSITUN (BBIJCIATh UX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JPYTUMH TOHSTUSIMH), UCIIOIb30BaTh TMOHSITHUS
it OOBSACHEHUSI OTAENbHBIX (DaKTOB W SIBJICHHUI, BHIOMPATh OCHOBAHUSI U KPUTEPUU
JUIST KIacCU(UKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIMi, yCTaHABIUBAThH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3YyUYEHHUS, CTPOUTH JIOTMYECKUE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTUBHBIC, IO aHAJOTHWH), JeJaTh BBIBOJBI H
3aKJIIOYCHUS;

YyMEHHUE TIPUMEHAThL B TMpollecce TMO3HAHWS TMOHATHS  (IpeAMETHhIE U
MeTarpeMEeTHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XHUMHH MOJEIbHBIE MPEICTABICHUS —
XUMHAYECKUN 3HaK (CHMBOJI D3JIEMEHTa), XuUMUYyeckas QopMmylia U ypaBHEHHE
XUMUYECKOW peakiuu — MpU PElIeHUU yueOHO-MTO3HABATEIbHBIX 3a7a4, ¢ YYETOM ITUX
MOJEIbHBIX NPEACTABICHUN BBISBIATh U XaPAKTEPU30BATh CYUIECTBEHHBIE NMPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEHIECTB M XUMHUYECKUX PEAKIUH, BBISBISATH
o0lue 3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHbIE CBS3M U NPOTUBOPEUUS B
M3Yy4aeMbIX MPOIIECCax U SIBIICHUSIX.

Ba3oBble uccienoBareabcKkue 1eiiCTBUS:

YMEHHUE WCIOIb30BaTh IOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUA, & TAaKKE€ B KA4ECTBE OCHOBBI JUIsi ()OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHNe OmbITa 10 IUIAHUPOBAHUIO, OpraHu3allid ¥ POBEICHUIO
YUYEHHYECKHX  OKCIIEPUMEHTOB, yMEHHME HaOIoAaTh 3a  XOJOM  TpoIliecca,
CaMOCTOSATEIBHO TMPOTHO3UPOBATh €ro pe3ynbTar, (opMymupoBatb OOOOIICHHUA U
BBIBOJIBI TI0 pE3yJIbTaTaM MPOBEAEHHOTO OIBITA, MCCICIOBAHUS, COCTABIATH OTYET O
poJieIaHHoMi padore.

Pa6ora c nndopmanueii:

yMEHUE BbIOMpaTh, aHAJTU3UPOBATH M  HHTEPIPETHPOBATH  MHGOPMAIIMIO
pa3TUYHBIX BUIOB M (OPM MPENCTaBICHHUSA, IMOJIYYaeMyH0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO- TOMyJIApHAs JIUTEepaTypa XUMHUYECKOTO COACPKaHUS, CIPABOYHBIC MOCOOUS,
pecypcel MIHTepHeTa), KPUTHYECKH OIIEHHWBATh MPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(bOpMAIIHIO;

yMEHUE TPUMEHSTh pa3IMYHbIe METOABl M 3alpoChl MPU TOUCKE U OTOOpe
MH(pOpPMAIIMU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsl BBHITTOTHEHUS YUCOHBIX
W TI0O3HABATEJbHBIX 3aJlay OMNPEACIIEHHOTO THUIla, MPUOOPETEHHE OmbITa B 00JaCTU
WCIOJIb30BaHUSI UH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIIAJICHUE
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KyJIbTypOd  AKTHUBHOTO  HCIOJIb30BAHUSI ~ PA3JIMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOATENIFHO BBIOMPATh ONTHUMANIbHYIO (OpPMY TMpeacTaBieHUus HHGOPMAIMH U
WUTIOCTPUPOBAThH pelIaeMble 3aJ]a4l HECJOKHBIMU CXEMaMH, JharpaMmaMu, JIpyTruMu
dbopmamu rpaduku U UX KOMOUHAIUSIMU,

YMEHHUE HCIOJb30BaTh MW  aHAIM3UpPOBATh B  Ipolecce ydyeOHOM U
MCCJIEIOBATENILCKON  JICSITEIbHOCTH HMHQPOPMALMIO O BIUSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3S5IIICTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPY KaIOIel MPUPOTHOM CpeIbl.

KomMMmyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE AeMCTBUSA:

YMEHHE 3aJlaBaTh BOIPOCHI (B XOje Auanora u (Wiau) JUCKYCCHM) MO CYIIECTBY
o0cyxmaeMoi TeMbl, POPMyIHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
MPEIOKEHHOM 3a]1a4U;

NPUOOPETEHUE OIbITa MPE3CHTAIMU PE3YJIbTATOB BBINOJHEHUS] XUMHYECKOIO
sKcepuMeHTa (J1abopaTOpPHOTO OIMbITa, JAOOPATOPHOUM PabOThl MO HCCIIEAOBAHUIO
CBOICTB BEIIECTB, YICOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEpPCTHUKAMHU TO3HABATEJIbHON U
MCCIIEIOBATEIBLCKON JIESITEIHHOCTH MPHU PEIISHWH BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE
y4€Ta OOIIUX MHTEPECOB M COTJIACOBAHMS MO3ULIMK (0OCYXJIeHHsl, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMBI», KOOPJIMHALINS COBMECTHBIX JEUCTBUM, ONpEICICHUE KPUTEPUEB
IO OIIEHKE Ka4eCTBa BHITIOJHEHHON paOOThI U IPYTHE);

PeryisiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIC JEUCTBUSI:

YMEHUE CaMOCTOATEIHLHO OMNPEACNTATh IeTd JACSITCIbHOCTH, IUITAHHPOBATh,
OCYIIECTBJIATh, KOHTPOJUPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENbHOCTh, BBHIOMpaTh Hambojee 3((PEKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTABJISTH WU  KOPPEKTUPOBATh
MIPEIOKCHHBIA aJITOPUTM JIEHCTBUN TPU BBIMOTHEHUH 33aJIaHUNA C YUETOM TOTYICHUS
HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUAX, OIICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yjbTaTa 3asBICHHOW II€NIM, YMEHHE HCIIOJIb30BaTh U
aHAM3UPOBATH KOHTEKCTHI, MPEJIaraéMbIe B YCIIOBUU 3/ IaHHM.

HPEAMETHBIE PE3YJIBTATDI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COACPIKAHMUSA,
YCTaHOBJIGHHOT'O JaHHOU (enepanbHON pabodeil mporpaMMOM, BBIJICTSIOT: OCBOCHHbIC
OOyYarOIIMMUCST HAyYHBIC 3HAHWS, YMEHHs W CIIOCOOBI JCWCTBUH, crerudpudecKkre
JUISE TIpEAMETHOM 00sacTi «XWUMUS», BHIBI JEATCILHOCTH TO TOJYYCHHIO HOBOTO
3HAHMSI, €0 UHTEPIPETAlMH, MPEe0OPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
Y HOBBIX CUTYaIlUsIX.

K koniy oOyuenuss B 8 kJjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUH:
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pPacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IIOHATHM: aTOM, MOJEKYJa,
XUMHUYECKUHN 3JEMEHT, POCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi IOJIsl XUMHUYECKOTO 3JIEMEHTA
B COCOUMHEHUH, MOJSIpHBIA  00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJIb,
AIEKTPOOTPUIIATENILHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl peakius, Kiaccuuxanus
pEeaKIui: peakuuu COCIUHEHUs, PEAKLIUK PA3JI0OKECHUS, PEAKLIMKU 3aMEIICHUS, PEAKIIUU
0oOMEHa, HK30- U PHJIOTEPMHUUYECKHE PEaKINH, TEIJIOBON d3(PPeKT peakuuu, siApo aToMa,
ANIEKTPOHHBINA CIOM aToma, aToOMHas OopOWUTanb, paguyc aToMa, XUMHYECKas CBS3b,
MOJISIPHAsE W HENOJISIpHAs KOBAJCHTHAsl CBS3b, MOHHAsA CBSA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0JIs BEIIECTBA (ITPOLICHTHASI KOHIIEHTPALIKs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TH
MTOHATHS TIPU OTIMCAHUU BEIIECTB U UX MTPEBPALLICHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIsI COCTaBJCHHUS (OpPMYJ BEUIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIEHb
OKHUCJICHHSI JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPUHAJUIKHOCTh BEIIECTB K
ONpeAenEHHOMY KIAacCy COEAMHEHUH 10 (opMynaM, BHJI XUMHUYECKOH CBSI3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTAHUYECKUX COCAMHEHUSX;

pacKpbIBaTh CMBICII ITepunonnueckoro 3akoHa  JI.W. Menpeneena:
JEMOHCTPUPOBATh IMOHHUMAaHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB OT WX IMOJOXKEeHUA B llepuonnueckon cucteMe, 3aKOHOB COXPAaHEHUSI MACChI
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHMS, 3aKOHAa ABOTraapo;

ONKCHIBaTh M XapakTepu3oBaTh TaOauuHyio (opmy Ilepumonmyeckoil cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3linyaTh MOHITHS «TJIaBHas moAarpynna (A-rpymnmna)» u
«mmobounas mnoarpynna (b-rpynma)», manple ¥ OoJbIIME TEPHOIBI, COOTHOCUTH
o0o03HaueHus, KOTopele UMelTcs B Tabmuie «llepuogmueckas cucreMa XUMHUYECKHX
aneMeHToB J[.MI. MeHnaeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsn dAnpa, oOliee 4YHUCIO dJIEKTPOHOB U
pacnpesiesIeHUE UX M0 AIEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh  XUMHYECKHE  JJIEMEHTbl, HEOPraHMYECKHE  BEIECTBA,
XUMUYECKUE peakuu (M0 YHUCIy U COCTaBY YYACTBYIOIIMX B pPEAKIUU BEILECTB,
10 TEIUIOBOMY 3P eKTy);

XapaKTepru30BaTh (OMUCHIBATH) O0IME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXkJasg  ONUCAHUE MPUMEPAMH  MOJIEKYJAPHBIX  YPaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kadye€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX NPEBpPALICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYK0O W MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popmyse COoeTMHEHUs,, MAaCCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN pEaAKIINH;
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IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON JAESITEIbBHOCTH — aHajiu3 U
CHUHTE3, CpaBHCHHE, O00O00IIeHHEe, CHCTEMaTHU3aIlii0, KIacCH(pUKAIINIO0, BBHISIBICHHEC
MPUYUHHO- CJIEICTBEHHBIX CBA3EH — JIJIi M3Y4YEHHUS CBOMCTB BEIIECTB M XUMHYECKHX
peaklnii, €CTeCTBEHHO-HAay4YHbIE€ METOAbl IO3HAHMS — HAOJIIOJEHNEe, H3MEpPEHHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peanbHbIA U MBICJIEHHBIN);

ClIeJIOBaTh MpaBUJaM IOJb30BAaHUS XUMHUYECKOW TMOCYIoMl U 1a00paTOpHBIM
o0OpyJIOBaHUEM, a TaKXKe MpaBHJaM OOpalleHusi C BEIIECTBAMU B COOTBETCTBHUHU
C MHCTPYKIIUSIMU T10 BBIIIOJIHEHHUIO 1a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHUIO
U cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJAa U KHUCIOPOJAa), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOAUTH XUMUYECKHUE HKCIIEPUMEHTHI MO PAClIO3HABAHUIO PACTBOPOB IETOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JaKMyC, (eHONI(PTaIENH, METUIIOPAHK U IPYTHE).

K koHiy oOyueHuss B 9 kJjacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHUX MOHSITHUH: XUMUYECKUH DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBLHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKas peakius,
XUMHUYECKasi CBsI3b, TEIUIOBOM A((EKT peakiuu, Moib, MOJAPHBIN 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOJUTHI, 3JIECKTPOIUTHUYECKAS] JUCCOLMALINS, PEAKIIUU HOHHOIO
oOMeHa, KaTalau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOPATUMbIE PEaAKIINH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIC peakiuu, OKHUCIIUTETD, BOCCTaHOBUTEb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aUIOTPOIUsA, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBasJIeHTHasi, WOHHAs, METANIMYECKasA), KpUCTAIMYECKas pemeérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUWH, TMPEIeIbHO JOMyCTUMAas
koHueHrtpanus [[JIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHSTH 3TH
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBJieHUs (pOpMyJ BEUIECTB U
YPaBHEHMU XUMUYECKUX PEAKIUM;

ONpENENATh BAJECHTHOCTh M CTENEHb OKHUCJIEHUS XHUMHUYECKUX DSIJIEMEHTOB
B COCIIMHEHUSAX PAa3JIUYHOTO COCTaBa, NMPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCY COCAMHEHUN MO (QopmysiaM, BHUJ XUMHUECKOH CBs3M (KOBaJEHTHas, MOHHAas,
METAJJIMYECKAsi)) B HEOPraHMYECKUX COCAMHEHHUSX, 3apsii HMOHA 10 XUMHUYECKOU
dbopmysie, XxapakTep cpebl B BOAHBIX PAaCTBOPAaX HEOPTraHWYECKUX COCAMHEHUH, THII
KPUCTAJNINYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath  cMmbica  Ilepmomnueckoro  3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBAThH €ro NMOHWMAaHHUE: OMUCKHIBATh U XapaKTEPU30BaTh TaOIUUHYIO (popMy
[leprognyeckoid CUCTEMbl XUMHUYECKHX OAJIEMEHTOB: pa3iinyaTh MOHSATUS «TJIaBHAs
noarpymmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, maneie u Oonbinme
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MEPUOJIbI, COOTHOCUTh 00O3HAYCHHUSI, KOTOPhIE UMEIOTCS B MEPUOJAMYECKON TabmuIle,
C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI AaTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsf sapa, o0lee Yucio 3JIEKTPOHOB U PacIpeieNIeHue UX IO JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHU B H3MEHEHUM CBOMCTB »JJEMEHTOB U HUX
COCJIMHEHUH B IIPeJiesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KiIaccu(UIMpoBaTh  XUMHYECKHE  DJIEMEHTBhl, HEOpPraHMYEeCKHUE  BEIIECTBA,

XUMUYECKUE peakiuu (MO YKMCIy W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB,
0 TerIOBOMY (D PEKTy, O UBMEHEHUIO CTETICHEN OKUCICHUSI XMMUYECKUX
AJIIEMEHTOB); XapaKTEPU30BaTh (OMKUCHIBATH) O0IINE U Crieu(PHUUecKe XUMUIECKHE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE NMPUMEPAMU
MOJICKYJISIPHBIX U

MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

COCTaBJISITh YPABHEHUSI SJICKTPOIUTUUYECKON AUCCOIMALUM KUCIOT, IIEJIOYeH U
COJIeH, TOJIHbIE U COKpalIEHHbIE ypaBHEHHUS pEaKIUid HMOHHOrO OOMeHa, ypaBHEHUs
peaxiuii, MOATBEPKAAIOIINX CYIIECTBOBAHUE TEHETUYECKOM CBSI3U MEXK/y BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINI MTOCPEICTBOM
COCTaBJICHHUS JICKTPOHHOTO OajlaHca dTUX PeaKInii;

MIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIIEHUN B PA3TUUHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEILECTB,
MAaCCOBYIO JIOJIO XMMUYECKOTO 3JIeMEeHTa 1Mo (opMyJie COSTUHEHHS, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN pEaKIINH;

cOONIOaTh TpaBWia TMOJB30BAHMS XUMHUYECKOW TMOCYyIOH U J1abopaTopHBIM
o0opynoBaHuEM, a TakXe TMpaBuia oOOpalleHUus ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB M0 MOJYYEHUIO
¥ coOMpaHuIo ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIICKUCIIOTO ra3a);

MPOBOJUTh PEAKIMHU, MOATBEPKIAIONINE KAueCTBEHHBI COCTAaB pPa3IUYHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM NYTEM XJIOpHI-, OpOMHUI-, HMOAMI-, KapOOHAT-,
docdar-, cwnmkar-, cyiabdar-, TUIPOKCUA-UOHBI, KAaTHUOHBI AMMOHHUSI M HOHBI
M3YUYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpaXx HEOPraHUYECKUX
BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEpAIlMU MBICIUTEILHON JCSITENIBHOCTH — aHaIu3 U
CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEMATH3allui0, BBIABICHUE IPUUUHHO-
CJICJICTBEHHBIX CBSI3¢d — JIJI1 M3YYEHHS CBOWCTB BEIECTB U XUMUUYECKUX PEaKIIHM,
€CTEeCTBEHHO- HAyUHbI€ METO/IbI TO3HAHUSI — HAOJI0ICHUE, U3MEPEHHE, MOJICIUPOBAHME,
AKCHEPUMEHT (PeanbHbII U MBICIICHHBIN).
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8 KIIACC
HaunmenoBanue
No KomanuectBo OCHOBHBIE BUIBI
pa3nenoB u Coneprxanue o0yueHus
/11 JacoB EATEIbHOCTH
TEM
00yyaroImmnxcs

y4e0HOT0 mpeaMeTa

Paznen 1. IlepBoHavyanbHble XMMHUYECKHE IOHATHS

1.1

XUMUS — Ba)KHas
0051acTh
€CTECTBO3HAHUS U
MIPAKTUYECKOU
JIeATCIBHOCTH
YyeJloBeKa

5

[IpeameT xumuu. Posib XuMuu B AKU3HU
yesioBeKka. XMMHS B CHCTEME HayK.
Tena u BemecTBa. du3nueckue CBOMCTBA
BEIIIECTB. ATPETraTHOE COCTOSTHUE
BemiecTB. IlonsaTre o MeTomax
MMO3HAHHUs B XUMUHU. YHCTBIEC BeliecTBa
1 CMECH.

Cnoco0nI pazjeneHust cMeceil.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUYECKOM MOCYI0H,

C IIpaBUJIaMU pabOTHI B JIAOOpATOPUH U

npuemMamu oOpareHus ¢
J1a00paTOPHBIM 000PYAOBAHUEM.
dusndeckre CBOMCTBa 00pa3IioB
HEOPraHWYECKUX BEIIECTB — METAIOB

PackppiBaTh CMBICI N3y4aeMbIX IOHATHUM.
PackpriBaTh posib XMMHUM B IPUPOJIE U
YKU3HU YEJI0BEKA, €€ CBS3b C IPYTUMU
HayKaMH.

Pa3nuuate yncThIC BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOJHBIE CMECH.
Paznuuath husnyeckre u XUMUYECKHE

SIBJICHHS.

CiienoBath aJiropuT™Mam

UCIIOJIb30BaHUS IKCIIEPUMEHTATBHBIX
METOJIOB —

HAOJIIOICHUS] U SKCIIEPUMEHTA.
Habirogathk 1 onuceIBaTh 00BEKTHI

IIPY MPOBEJCHUH JICMOHCTpAITUi 1
71a060paTOPHBIX OMBITOB TIO

U3YUICHUIO

(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
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1 HEMETAJIOB.
Crioco0nI pazjeneHust cMeceit
(¢punbTpOBaHKE, BEITAPUBAHUE,

TUCTWILISANS, XpoMaTorpadus).

pa3aeneHusi CMECer BENIECTB.
[IpoBOAUTE XUMHUUYECKUN IKCIEPUMEHT
IpU pa3zieJIeHuu cMecel (Ha mpumMepe
OUYMCTKH MOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimul:

Wzydenne u onncanne GU3NIECKUX
CBOMCTB 00pa3li0oB HEOPTaHUYECKUX
BEIIIECTB.

Nzydenne crocoOOB pa3aeneHus
cMeceit (C MOMOIIBI0 MarHUTa).
IIpaxmuueckue pabomui:

Ne 1. IIpaBuna pa®oTsl B 1abopaTopun
1 IpuEMBbI 00palIeHus ¢ J1abOpaTOPHBIM
000pyTI0BaHUEM.

Ne 2. Paznenenue cmecelt (Ha
MpUMepe OYUCTKHU TTOBAPEHHON COJIN)

npakTudeckoil padboTst Ne 2.

CrnenoBath npaBujiaM MOJIb30BAHUS
XUMHUYECKOU MOCYI0H U 1a00paTOPHBIM
000pyIOoBaHUEM, a TAKXKE MpaBUIaM
oOpallleHHs] ¢ XMMUYECKUMU BellleCTBaMU
B COOTBETCTBUU C UHCTPYKIIMEH

IIPY BBIMOJIHEHUH MPAKTUYECKOM

paboter Ne 1.

BricTpanBaTh pa3BEpHYyThIC MMCHMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOM

Ha HGOPMAITHIO U3 YIeOHUKA 1
CIIPAaBOYHBIX MAaTEPHAIIOB, FPAMOTHO
VCTIOJIb30BATh U3YUYCHHBIA OHATUNHBIN
arnmapar Kypca XuMuu

1.2.

BeniectBa n
XUMHUYECKHUE
peakIuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
31eMeHThl. CUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYECHHE.

Xumudeckas hopmyia. BaneHTHOCTH
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa
BenecTB. OTHOCUTENBHAS AaTOMHAS
Mmacca.

OTHOCHUTENBHASI MOJIEKYJISIpPHAST Macca.
MaccoBast 10JIs1 XUMHAYECKOTO
AJIEMEHTA B COCIMHEHUH.

OnpenensaTs MPU3HAKU XUMHUYECKUX
pEaKIMiA, YCIOBHSI MX TPOTECKaHUSI.
OOBSACHATH CYIIHOCTh (PU3UYECKUX U
XUMUYECKUX SBJICHUHN C TOUKH
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
yUeHUSI.

KnaccudunmpoBats xumuyeckue
peakuuH (110 YUCIy U COCTaBy
pearupyromnmx 1 o0pazyronmxcs
BEILIECTB).

CoctaBnsath HOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJIEHTHOCTH U
OTIPEIEISITh BAJICHTHOCTD T10
dbopmysiaMm BEIIECTB.
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KomnuectBo BemectBa. Monbs. Mossipaas
Macca. B3anMocBs3b KOJIMYeCTBa, MacChl
Y YKCJIa CTPYKTYPHBIX €MHUIL BEIIECTRA.
Pacuérel 1o hopmyiiaMm XUMHUIECKHUX
COE€IMHEHUH.

du3nYecKrue 1 XMMUUYECKHUE SBICHHUS.
XuMHUUecKas peakius U €€ Mpu3HaKHu.
3aKOH COXpAaHEHHUSI MacChl BEIIECTB.
XUMHUYECKHUE YPABHECHMUS.
Knaccuduxanus XuMU4eCKUX peakiui
(coenrHeHUs, pa3IoKEHUS, 3aMEICHMUSI,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBAa 00pa3IioB
HEOPraHMYECKUX BEIIECTB — METAJIOB U
HEMETAaJIJIOB.

OO6pa31pl BEeleCTB KOJUIECTBOM 1 MOJIb.
duszuyeckue  sBjieHUS  (TJIaBJICHUE
BOCKa, TasiHUE JIbJIa, pacCTUPaHUE caxapa
B CTYIIKE, KUTICHUE U KOHJIEHCAIIHS
BOJIBI).

XUMHUYECKUE SIBJICHUS (TOPEHUE CBEUH,
MIPOKaJMBaHUE METHON MTPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI WU Mela

C COJISTHOM KHCIIOTOM).

HabOmronenne npu3HakoB MPOTEKAHUS

PaccraBnare k03 puuueHTsI

B YPaBHECHHSIX XUMUYECKUX PEAKITUH.
Habmrogate 1 onuceiBaTh 00BEKTHI
MIPU TIPOBEJCHUN JIEMOHCTPALINI 1
71a00paTOPHBIX OIBITOB.

[TpoBoauTE BHIUKCIIEHUS 11O (hOpMYIamMm
XUMUYECKUX COCIMHEHUN U
YpaBHEHUSIM XUMHUYECKUX PEAKIIHA.
[IpuMeHSTh eCTeCTBEHHO- HAyYHbIC
METO/Ibl IO3HAHUS (B TOM YHUCIIE
HaOJII0/ICHUE, MOJISTTUPOBAHNUE,
AKCIEPUMEHT U OCHOBHBIE

omnepalu MbICIUTEIbHON
NeATeNIbHOCTU (CpaBHEHUE,
KJ1accuuKams)

BricTpanBaTh pa3BépHyThIC MUCHEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(popMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPHUAIIOB, FPAMOTHO
VCTIOJIb30BATh U3YUYCHHBIA OHATUHNHBIN
amnrmapar Kypca XuMHUH

26



denepanbHas pabouas porpamma | Xumust. 8—9 knacchl (0a30BbIH

XUMHUYECKUX PEaKIil (pa3ioKeHue
caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCIIOTHI C XJIOpUJIOM Oapus,
MIOJIyYEHHUE U PA3JIOKEHUE THIPOKCUIA
meau (I1) npu HarpeBanuwy,
B3aMMOJCHCTBHUEC

xeze3a ¢ pactBopoM conu meau (11).
OnbIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUsI MacCHhl.

JlabopamopHvie onvimol:

Co3nanue Moaene MOJIEKy
(ILIapocTepKHEBBIX).

Onucanve GU3NIECKUX CBOMCTB
00pa3IoB HEOPTraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.
Hab6mronenune ¢pusznueckux (IuiaBieHue
BOCKa, TasiHUE JIbJIa) U XUMUYECKUX
(ropenue cBeud, MPOKaIMBAaHUE
MEJIHOM MPOBOJIOKH) SIBJICHUIA.
Hab6nronenue u onvcanue

MIPU3HAKOB MPOTEKAHUS XUMHUUECKUX
peaKkIuii pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJISIPHOW MACCHhI
BEILIECTB, MOJIIPHOM MacChl, MacChl
BEILIECTB, MACChl U KOJIMYECTBA
BEIIECTBA; MACCOBOM JOJM XMMUYECKOTO
AJIeMeHTa
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| o hopmyte coenuHeHNs;
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10 YPaBHEHUAM XUMUYECKUX PEAKIUN:
KOJINYECTBA, MacCChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pPEareHTOB WU NPOJYKTOB PEAKLIUH

Hroro no pazneny

20

Paznen 2. BaxkHeine npeacTaBuTe/ id HECOPraHM4eCKUX BellecTB

2.1 | Bo3nyx. Kucnopon.

Iloastne
00
OKCHIIax

6

Bo3nyx — cmech razoB. CocraB
BO3ayxa. Kucnopon — 35iemMeHT u
npocroe BemecrBo. Haxoxnenue
KHCIIOpoja

B MIPUPOJIE, PU3HUECKHE U XUMUICCKUE
cBoiicTBa (peakuuu ropeHusi). OKCUIBbI.
[Tpumenenue kucnopoaa. Criocoosbl
MOJTy4eHUs1 KUCIOpO/ia B 1abopaTOpuu
¥ TIPOMBITIITIEHHOCTH. KpyroBopoT
KHCJIOpoa B pupoie. O30H —
AIUTOTpOITHAS MOAU(DUKALIMS KUCIOPO/IA.
TeruoBo# 3¢ (HeKT XuMHUECKOU
peakIny, TEPMOXUMUYECKHUE YPaBHCHUS,
3K30-

Y DHJIOTEPMUYECKUE PEAKIIUU.
TormmuBo: yroib 1 MeTaH. 3arps3HeHue
BO3/TyXa, YCHJICHHE IMAPHUKOBOTO

s dexTa, pa3pyrieHne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBenHOEe onpesesieHue
COJICp>KaHMs KUCIIOPO/ia B BO3TyXE

Hcrnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUIsL coCcTaBieHus: (hOpMyJT BELIECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHYECKUX
PEaKLH C y4aCTUEM KHUCIOPO/a.
XapakTepu3oBaTh (OMKUCHIBATH)

COCTaB BO3/yXa, (hU3HUECKUe U
XUMHUYECKHE CBOMCTBA KUCIOPO/Ia,
CIOCOOBI €ro MOJYyYEHHUS,

MpUMEHEHNE U 3HAYCHUE B IPUPOJIC U
KU3HU YeJIOBEKa.

CpaBHUBaTh peaKIuu TOPEHUS U
MEJUICHHOTO OKHCIICHU.

OOBsICHATH CYIIHOCTb
AKOJIOTUYECKUX MPOOJIEM, CBI3AHHBIX
C 3arpsi3HEHUEM BO3/yXa.

CrnenoBath mpaBmiiaM 0€30IM1acHOMN
paboThI B 1abopaTopuu mpu
UCIIOJIb30BaHUU XMMHYECKOM IMOCYIbI U
00opyI0BaHUs, a TAaKXKe IpaBUIaM
oOpallleHHsI C TOPIOYHMMHU BEIIECTBAMM.
[InanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMHUYECKHUE dKCTICPUMEHTHI,
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| [oxyuenne, cobupaHue, paclo3HABAHHE |
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Y U3y4YEHHE CBOMCTB KHCIOPOJA.
Habmronenne B3anMoieicTBUSI
BEIIECTB C KUCIOPOJOM U YCIOBHS
BO3HHKHOBEHUS U MIPEKPAIICHUS
ropeHus (mosxxapa).

Jlabopamopnuwiii onvim:
O3HakomileHHE ¢ 00pa3IaMu OKCUIOB
Y OIMCAHHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Ne 3. Tlonmy4yenue u cooupanue
KHCIIOPOJIa, H3yYCHHUE €TO CBOMCTB.
Buviuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOJIa U
030HAa Ha OCHOBAaHUHU aTOMHOM

MacChl XUMHUYECKOTO JICMEHTA;
KOJIMYECTBA, MAacChI BEIIECTBA

M0 YPaBHEHUSM XUMHUUYECKHUX PEaKIIUn

MPOBOJIUTH HAOJIOICHUS, JIeTIaTh
BBIBOJIBI 110 pe3yJIbTaTaM 3KCIIEPUMEHTA
IpU MIPOBEJICHUH JIAOOPATOPHBIX
OTBITOB U TIPAKTUYECKON pabOTHI.
BeIuucisaTe KonM4ecTBO

BelIECTBa, 00BEM rasza 1o

dbopmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIE.

BricTpauBaTh pa3BépHyThIE MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha MHGOPMAIINIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPUAJIOB, FPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN MOHATHIHBIN
ammapar Kypca XuMuu

2.2

Bonopoa. Ilousitue
0 KHCJIOTax U
COJIAX

Bonopoa — anemeHT u nmpocToe
BeniecTBo. Haxoxaenue Bogopoia
B IIpupoie, GU3NYECKUE U XUMUIECKHUE
CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nosnydenust. Kucmorel u conu.
MousipHblil 00BEM Ta30B.

PacuéTpl o XUMUYECKUM
ypaBHEHUSIM.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

[Tonydenue, coOupanue u

PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHMA
Y IPUMEHSTH 3TU MOHITHS MIPU OMUCAHUH
CBONCTB BEILECTB U UX NPEBPALLCHUMN.
XapakTepu3oBaTh (ONMKUCHIBATH)
dbu3nueckre 1 XMMUYECKHE CBOMCTBA
BOJIOPO/1a, CIOCOOBI €ro MOJTYYEHUs,
pUMEHEHHE.

Cobupatb npubop st

MOJIy4EeHHS BOJIOPO/IA.

Hcnonp30BaTh XMMHUYECKYIO CUMBOJIUKY
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pacno3HaBaHUE BOJIOPOAA.
B3aumoneiictBue Bosioposia ¢

okcusioM menu (II).

JlabopamopHnuwiii onvim:
BzaumojeiicTBre KUCIOT C MeTaJlJIaMHU.
lIpakxmuueckas paboma:

Ne 4. TTonyuenue u cobupanue
BOJIOPO/J1a, U3YUYECHUE €r0 CBOKCTB.
Buviuucnenus:

00BbEMa, KOJIMUECTBa BEIIECTBA

rasa 1o ero H3BeCTHOMY

KOJINYECTBY BEIIECTBA WU

00BEMY;

00BEMOB T'a30B 10 YPAaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUH Ia30B

Ui cocTaBlieHus! GOpMyIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHYECKUX
peakiui ¢ y4aCTHEM BOJOPOA.
Boraucisate MoJsIpHYIO Maccy

BEIIECTB; KOJUYECTBO BEIIECTBA,

00BEM raza, Maccy BEIIECTBA;
[TpoBoUTE pacy€Thl O YpaBHEHUSIM
XUMUYECKUX PEaKIINil: KOJIMIeCTBa,
00BEMa, MaccChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCe pEareHToOB
WJIU TIPOAYKTOB PEAKITUH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a00OpaTOpUu Mpu
UCIIOJIb30BAaHUU XUMHYECKOU MOCY bl

1 000pyZ0BaHMs, a TAKXKE MpaBUIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TnanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOIUTH HAOIOACHMUS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe

B IpyIIe

2.3

Bopa. PactBopsl.
Ilousarue
00 OCHOBaHMSIX

dusnyeckue cBOMCTBa BOJIbl. Boma kak
pacTBOpUTEIL. XMMUYECKUE CBOMCTBA
BO/IBL.

OcHoBaHus.

PackpbIBaTh CMBICT U3y4aeMbIX OHATUN
Y IPUMEHATH 3TH MOHATUS IPU ONTMCAHUU
CBOICTB BEILECTB U UX MPEBPALICHUI.
XapakTepu3oBaTh (YU3NIECKUE U
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PactBopsl. Ponb pacTBOpoB B npupo/ie
Y B )KM3HH 4enoBeka. KpyroBopor Boibl
B [IpUpPOJIE. 3arpsI3HEHUE TPUPOIHBIX
BoA. OXpaHa U OYMCTKA PUPOIHBIX
BOJI. HackIlieHHbIE 1 HEHACBHIILIEHHBIE
pacTtBOpbl. PaCTBOPUMOCTH BEIIECTB
B Boze. MaccoBas 1o

BEILIECTBA B PACTBOPE.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

PacTtBOpeHue BemecTB ¢ pa3inyHoOn
PacTBOPUMOCTBIO.

B3aumoperictBrue BoAbI €

MeTaJlJlaMU (HaTpUeM U KaJlbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJI0YEN C TOMOUIBIO

WHJIUKATOPOB. JlabopamopHuvle
onvimsl VccrienoBanue
0COOEHHOCTEH pacTBOpPEHUS

BEILIECTB C Pa3JINYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOpOB

C ONPENETEHHON MaCCOBOM

JIOJIEW pACTBOPEHHOTO BEILIECTBA.
lIpakxmuueckas paboma

Ne 5. IIpuroToBnenue pacTBOPOB

C ONPEACIEHHON MacCOBOM

JTOJIEM PACTBOPEHHOIO BEIIECTBA.

XUMHUYECKUE CBOMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTEIS B IPUPOJAHBIX
nporeccax. CoCTaBIATh ypaBHEHUS
XUMUYECKUX PEAKIUI C YYACTUEM BOJBI.
OOBIICHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sieM, CBSI3aHHBIX C 3arps3HEHUEM
OPUPOAHBIX BOJ, CIIOCOOBI OYUCTKU BO/IbI
OT MpUMeECEe, MEpHI [0 OXpaHe BOJ

OT 3arpsi3HEHUS.

[1naHupoBaTh U OCYIIECTBISATh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS,
JenaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEpPUMEHTA MIPU NPOBEIECHUN
1a00paTOPHBIX OMBITOB U

IPAKTUYECKON padOTHI.

CnenoBath npaBuiiaM 0€30MacHOMN
paboThI B T1abopaTopuu mpu
MCII0JIb30BaHUU XUMHUYECKOU IOCY 1Bl U
o0opyoBaHUSI.

[IpoBOIUTH BHIYUCIIEHHS C MPUMEHEHUEM
MOHATHS «MACCOBAas JOJISI BEIECTBA

B PacTBOPE».

BricTpauBaTh pa3BEpHYThIE NUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha MHGOPMAIINIO U3 YIYCOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, TPAMOTHO
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Buviuucnenus:

C MCIIOJIb30BAaHUEM MOHATHUS
«MaccoBasi J10J1s BeIlecTBa B
pacTBOpe»

WCIIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
armapar Kypca XuMHH

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUIECKUX
COEIMHEHUU

11

Knaccudukanus HeopraHndecKux
coenuHenuid. Oxcuasl. Knaccudukanms
OKCHJIOB: cojiecoOpa3syromure (OCHOBHBIC,
KHUCIIOTHBIC, aM(POTEpHBIC) U
HecosieoOpasyromue. Homenkmarypa
okcuaoB. Guznyeckue 1 XUMUUECKUE

CBOMCTBA OKCHIOB. HOHY‘I@HI/IG OKCHIOB.

OcHoBanus. Knaccuduxanus
OCHOBAHUU: IIEJIOYHA U HEPACTBOPHUMBIE
OCHOBAHMUSI.

Howmenknarypa ocHoBanuii. @usnyeckue
Y XUMUYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydenne ocHOBaHUIA.

Kucnotsl. Knaccudukanus Kucior.
Howmenknarypa kucnor. @usnyeckue

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

bekerosa. [lomydyenue Kucnor.

Conu. HoMeHnkiiatypa coneil.
Pu3nuecKrue U XUMHYECKUE

cBoucTBa coiieit. [lonydenue comnen.
['eHeTnueckas CBs3b MEXKAY KJIaccamu
HEOPTaHWYECKUX COCITMHCHUU.
Xumuueckuit IKCnepuUMenm:

Knaccudumnuposats nzydaemble
BEILIECTBA IO COCTABY U

CBOMCTBaM.

CoctaBnath HopMybl OKCHIOB, KUCIOT,
OCHOBAHUM, COJICH M Ha3bIBAaTh UX

10 MEXIYHApOIHONH HOMEHKIATYpE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB
HA OCHOBE OOIIMX XUMHYECKUX
CBOMCTB M3YUYEHHBIX KJIACCOB/TPYIII
BEILECTB,

K KOTOPBIM OHU OTHOCSITCSI.
CocTaBisTe MOJIEKYJIIPHBIE
YPaBHEHUS pEeaKIuu,
WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI MOTYUYEHUS
BEILECTB U3YYEHHBIX

KJIACCOB/TPYIII, a TaKXKe
NOATBEPKIAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXIY HUMHU.
[Ipon3BOANTH BEIYMCIIEHUS

110 YPABHEHUSAM XUMHUYECKUX PEAKIIUH.
[InaHnpoBaTh U OCYHIECTBIATH

Ha ITPAKTUKE XUMHYECKNE
9KCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHNUS,
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Jlemoncmpayuu:

ACJIaTb BbIBO/JIbI 110 PE3YyJIbTaTaM
OKCIICPUMCEHTA IIPpU IMIPOBCACHUHN
J'Ia60paT0pHI)IX OIIBITOB M ITPAKTUYICCKUX
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OO6pa31bl HEOPTraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnBIThI, WITIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKHUX
BEIIECTB.

JlabopamopHvie onvimoi

Onpenenenue pacTBOPOB KHUCIOT U
[ICJIOUEH C ITOMOIIIBIO

WHJUKATOPOB.

N3ydenne B3auMOAEHCTBHS KHCIIOT

C METAJUIAMU, PEAKLUN HEUTPAIIU3ALINH.
B3aumoperictBue pactsopa

CEpPHOM KUCIIOTHI C OKCUJOM MEJIH

D).

[TonydeHne HEPACTBOPUMBIX OCHOBAHUH.
BriTecHeHue ogHOrO MeTasia

JIPYTUM U3 PacTBOpPA COJIU.
Ipaxmuueckas paboma

Ne 6. Pemienne skciepuMEHTaIbHBIX

3aad mo TeMe «Bakuenmmue
KJIaCCHI HEOPTaHUYECKUX
COCTMHECHUI .
Buviuucnenus:

10 yPaBHEHUSM XUMHYECKON PEaKIIHH:
KOJIMYECTBA BEIIECTBA, 00hEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEIICCTBA,
00bEMY, Macce peareHTOB WIH
MIPOJTYKTOB PEAKIIUU

pabor.

CiienoBaTh npaBuiiam

0e3omacHoi paboThI B

nabopaTropuu

IIPU UCIIOJIb30BAHUHA XUMUYECKON
HOCYAbl U 000PYIOBaHMUS.
BricTpauBaTh pa3BEpHYThIE MUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha nHpopMaIuio U3 yueOHUKa U
CIPABOYHBIX MATEPUAJIOB, FPAMOTHO
VCIIOJIb30BAaTh U3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XuMuu
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Uroro no pazneny:

30
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Pazgea 3. [lepuoanyeckuii 3axkoH u Ilepuoanyeckasi cucrema xumuyeckux djaemenToB /. U. Menpaeneesa. Ctpoenue
aTOMOB. XMMHUYeCKasA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

3.1

[Tepnoguueckuit
3aKOH U
[lepuoanueckas
cucTeMa
XUMHYECKUX
3JIEMEHTOB

J1. . Menpeneena.

Ctpoenue aroma

7

[lepBbie mOMBITKY KiIaccuPuKauu
XUMUYECKUX 3JIeMeHTOB. [ToHsiTHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IIEIIOYHO3EMENbHBIC
METaJIJIbl, TAJIOT€HbI, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOphIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUIBI.
[lepuonuueckuii 3aK0H.
ITepuoauyeckas cuctreMa XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEPUOIHAST (POPMBI
[Teproguyeckoi CUCTEMbI XUMUYECKUX
anemenToB /.M. Menneneesa. [leproabl
Y rpy1bl. OU3NYECKUN CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB
nepuo/ia v rpymniibl JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oronbl. nekTpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK AaTOMOB MEPBBIX
20 XUMHYECKHUX AJIIEMEHTOB
[Teprnoauueckoit CHCTEMBI

JI.1. Menpeneena.

XapaKkTepuUCTUKA XUMUYECKOTO
AJIEMEHTa

IO €ro MOJO0KEHUIO B

PackpsiBaTh cMbICH

MIEPUOINYECKOTO 3aKOHA.

OnuckIBaTh CTPOCHUE TAOIHIIBI
«Ilepuoguueckas cucrema

XUMHUYECKHUX 3aemenToB . 1.
MenneneeBay.

MopaenupoBaTh CTPOCHHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U
MOYPOBHEH MPU MOMOIIY PUCYHKOB,
AIEKTPOHHBIX

KOH(MUTYpaLUii U AITEKTPOHHO-
rpaguyeckux Gopmyi.

[TosicusATh pu3MYECKU CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB
Nepuoa v TPyNIibl JJIIEMEHTA.
XapakTepu30BaTh XUMUYECKHUE DJIEMEHTHI
NEPBBIX TPEX MEPUOAO0B, KaTUi, KAIbIIUI
U UX COCIMHEHUS IO MOJI0KEHUIO

B [lepnoanueckoit cucreme

JI.. Menneneena.

OOBsICHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB XUMHYECKHUX
3JIEMEHTOB (M3MEHEHHE PAJInYCOB
aTOMOB, JICKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUM

B IIpeJieax MajibIX EPUOJA0B U TJIABHBIX
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[Tepuoauueckoit cucreme 1. U.
Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca

MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U

HEMETAJUTMYECKUX CBOUCTB MO
TpyInaM ¥ IePUOJIaM.

3nauenue [lepuoamueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKHAX
AJIEMEHTOB JIJISl Pa3BUTHUS HAYKU U
npaktuky. /.M. Mennenees — yu€Hblii 1
IpaKIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoneiictBue ruipoKcua HUHKA

C pacTBOpaMu KHUCJIOT U HIEJI0UECH.
MopenupoBaHue CTPOCHUST MOJIEKYJT
IIPU IOMOIIM PUCYHKOB, MOJEJIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyn. Tabnuna «llepuoanueckas
CUCTEMAa XUMHUYECKUX AJIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimol
O3zHakomileHHEe ¢ 00pa3iiaMu METaIIOB
Y HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOI paboTe

B MIape WJIK TpyIIIIe.

BricTpanBaTh pa3BEpHyTHIC MUCHEMEHHBIC
Y YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIINIO U3 YIYCOHHKA U

JIPYTUX UCTOYHUKOB, B TOM YHCTIE
HNutepnera

3.2

XuMu4ueckas CBA3b.
OKxuCIUTEIIBLHO-
BOCCTAHOBUTEILHEIE
peakiuu

Xumuueckas cBsi3b. KoBaneHTHas
(moJisipHAast U HEMOJISIPHAS) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
snemeHToB. MoHHas cBsA3b. CTeneHb
okucyieHusd. OKUCIUTETBHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIUH.

PackppIBaTh CMBICI H3y4aeMbIX TOHSATHI.
Onpenensats BUJI XUMUYECKON CBA3U

B COEIUHEHUH.

MoenupoBaTh CTPOCHHE MOJIEKYII

IIPY IOMOIIA PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
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[Tpoueccer

bopmy.
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OKHUCJIEHUS] 1 BOCCTAHOBJICHUS.
OxucauTeny 1 BOCCTAHOBUTEN.
XUMUYECKUMN IKCIIEPUMEHT: U3yUYCHHE
00pa3IoB BEIIECTB METAJIOB U
HEMETAaJIJIOB, B3aMMO/ICHCTBHE
I'MJIPOKCUJIA LIUHKA C PACTBOPAMHU
KHCJIOT U IIEJ0Ye, IPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIHUX IIPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSI, COCTUHEHUS).
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OnBIThI, WILTIOCTPUPYIOIIKE

IpUMEPbI OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEaKUUN
(ropenue, peakuu

Pa3NOXKEHUSI, COEMHEHUS)

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUS (pOPMYJI BEIIECTB,
ANIEKTPOHHOTO OayaHca peakIuii.
OrnpenensiTh CTEeHb OKUCICHHS] aTOMOB
XUMHYECKHUX JIEMEHTOB 110 (hOpMyJIaM H
COCTaBJISITh (POPMYJIbI OMHAPHBIX
COCJIMHEHMH 110 CTEIICHU OKHUCJICHUS
aTOMOB XHUMHWYECKHUX 3JIEMEHTOB.
OnpenensiTe OKUCIUTEND U
BOCCTAHOBUTEIIL. PaccTaBisITh
KO3(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI METOJIOM JIEKTPOHHOTO
OajaHca.

HaOmromate XMMHYECKHE OIBITHI

10 TUIaHY, aHAJIU3UPOBATh U

JIeNIaTh BBIBOJIBI.

Ucnons3oBate UKT mist co3manns
MOJIETIEH, TOATOTOBKY MPE3CHTAIU,
JIOKJIAJIOB 110 TEME.

BricTpanBaTh pa3BEpHYThIE MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOM Ha
nHopMaIuio u3 yueOHUKa U JPYTUX
HMCTOYHHUKOB, B TOM uuciie IHTepHeTa

Uroro no pazneny 15
PesepBHOE Bpems 3
OBILEE U1CJIO HACOB 68
I10 ITPOI'PAMME
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9 KITIACC

HaumenoBanue
No KonnuectBo OcCHOBHBIE BUJIBI

pa3zesoB U TeEM Conepxanue oOydeHus
/T 4acoB JeATEeNbHOCTH

y4eOHOTO TIpeaMeTa
oOydJaromuxcs

Pasznes 1. BemiecTBO M XMMHYeCKHE peaKun
1.1 | [ToBTOpEHUE U 5 [leprognyecknii 3aK0H. XapakTepu30BaTh XUMUYECKUE DIIEMEHTHI

yriIyOJieHue 3HaHu!
OCHOBHBIX Pa3/ieNIoB
Kypca 8 kjacca

Hepno,unquKaﬂ CHCTCMA XUMHUYCCKHUX

JJICMCHTOB

JI.N. Menneneea. CTpoeHHE aTOMOB.

3aKOHOMEPHOCTU B UBMEHEHUU
CBOMCTB XMMHUYECKHUX DJICMECHTOB
MIEPBBIX TPEX MEPHUOJIOB, KAJIHS,
KaJIbIMS U UX COCIUHCHUN B
COOTBETCTBHUU

C MOJIOKEHHUEM 3JIEMEHTOB

B [Iepuoanyeckont cucreme u
CTPOEHHUEM KX aTOMOB.

CtpoeHue BemecTBa: BUIbI
XUMHYECKOM CBSI3U. THIIBI
KPUCTAJUTMYECKUX PEUIETOK,
3aBHUCHUMOCTH CBOMCTB BEIIIECTBA OT
THNA KPUCTAJUIMYECKON PEIETKHU U
BHJa XUMHYECKOU CBS3U.
Kiaccuduxanuys 1 HOMEHKIaTypa

HCOPIraHNYCCKUX BCHICCTB. XHUMHYECKHE

CBOICTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHBbIM KjIaCCaM HCOPIraHNMYCCKUX

MEPBBIX TPEX MEPHUOMIOB, KAIHS U KaIbLIHS
I10 UX I0J0XKeHUI0 B [lepuoanueckon
cucteme /1. 1. Meneneena.
KinaccudunnpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYEHHBIX
KJIACCOB.

OnuckiBaTh 00IME XUMUIECKUE
CBOMCTBA BEUIECTB PA3JIMYHbBIX KJIACCOB,
MOJATBEPKAaTh CBOMCTBA IPUMEpaMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHYECKHUX
peaKuuii.

OrnpenensaTe BU XUMHYECKOMN CBSI3U U
THUI KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[IporHo3upoBaTh CBOKWCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOECHHS.
BricTpauBath pa3BEpHYThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
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COGI[HHCHHﬁ, T'CHCTHNYCCKAsA CBA3b
HCOPIraHNYCCKHX BCHICCTB.
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Xumuueckuiit IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJEIISIMU
KPUCTAJUIMYECKUX PELIETOK
HEOPraHUYECKUX BEILECTB — METAJJIOB
¥ HeMeTaJlJIoB (TpaduTa 1 aamasa),
CJIOXHBIX BELECTB (XJIOPHIa HATPHS)

WCIIOJIb30BaTh U3YyYECHHBINA IOHATUNHBIN
anmapar Kypca XuMHAH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHUX
peakiui

Knaccudukanuys XuMu4ecKkux peaxkiui
110 Pa3IMYHBIM MpPU3HAKaM (IO YUCITY
Y COCTaBY YYaCTBYIOIIMX B PEakUnU
BEIIECTB, M0 TEIIOBOMY (D PeKTy,
110 U3MEHEHUIO CTEIICHEN

OKHUCJIEHUS] XMMUYECKHUX 3JIEMEHTOB,
0 00OpaTUMOCTH, IO YYACTHIO
KaTajauzaTopa). K30- U
HAOTEPMUYECKUE PEAKLINH,
TEPMOXUMUYECKHE YPABHEHUS.
[ToHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [TonsiTue 06 00paTUMbIX

U HEOOPAaTUMBIX XUMUYECKUX PEAKLIUAX.
[ToHsiTHE O TOMOTEHHBIX U
reTeporeHHbIx peakuusx. [lonsrue o
KaTaause.

[TonsiTHE O XUMHUYECKOM
paBHOBecUU. DAKTOPBI, BIUSAIOIINE
Ha CKOPOCTb XMMHUYECKON pEaKknU U
MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

PackpbIBaTh CMBICT U3y4aeMbIX IOHATHN
Y IPUMEHSTH 3THU IOHATHS IIPU ONIMCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUN.
KrnaccudunmpoBats XuMu4eckue
pEaKIUM MO Pa3IMYHbIM IPU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTh

CKOPOCTH XMMUYECKON PEAKLUU OT
pa3TUYHBIX (AKTOPOB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPALLICHUI
B PA3JINYHBIX YCIIOBHSIX.

OrnpenensiTe OKUCINUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBmsTh AIEKTPOHHBIN OalaHC
peaKunm.

[Ipon3BOIUTH BBIYMCICHUS

110 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B M1ape WJIM IPyMIIE.

BricTpauBaTh pa3BEpHYThIC IMCHMEHHBIE
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OKMCIINTEIIFHO-BOCCTAHOBUTEIILHBIC
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peaKkIuu, AIEKTPOHHBIN OaaHc
OKHCJINTCIILHO-BOCCTAHOBUTEIILHOU
peakiuu. CocTaBlieHUE ypaBHEHUM
OKHCJIUTECILHO-BOCCTAHOBUTEIIHBHBIX
peakIuil ¢ UCMOIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH
CKOPOCTH XMMHUUYECKOW PpEAKIHH OT
BO3JICCTBHUS Pa3IMYHBIX (DAKTOPOB.
OnbIThI, WILTIOCTPUPYIOIINE

MIPUMEPBI OKUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX pPEaKIui
(ropenue, peakiuu

Pa3JIoKEHUsI, COCTUHECHUS ).
Buviuucnenus:

KOJIMYECTBA BEIlECTBa, 00hEMA U
Macchl peareHTOB MJIU MPOJAYKTOB IO
YPaBHEHUSIM XUMUYECKUX peaKIui

Y YCTHBIE OTBETHI C ONIOPOH

Ha nH(poOpMaIuio U3 yueOHHUKA U
CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHUIHBIN
anmnapar Kypca XUMHUHU
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOITHAIIHSL.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus JIEKTPOIIUTHYECKON
JACCOLIMALINU. DIICKTPOJIUTHI U
HEIJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIMAIM BEIECTB

C Pa3IUYHBIMHU BHJIAMH XUMHUYECKOU
cBs3u. Crenenn nucconuanui. CHILHBIC
U cja0bie SIEKTPOIUTHI.

Peaxmum nonHoro oomena. Y ciioBus

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHUH,
a TAK)K€ CMBICIT TEOPUH
AIEKTPOIUTUIYECKON JUCCOLUALUN.
OOBSACHATH TPUIUHBI
3JIEKTPOIPOBOJHOCTHU BOJIHBIX PACTBOPOB
BEIIICCTB, pa3IndaTh Cla0ble U CHIIbHBIC
BJICKTPOJIUTHI.

CocTaBnaTs ypaBHEHUS TUCCOLUUALUN
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IPOTEKAHUs peaKuii HOHHOIO 0OMEHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHHUs peakunii. CBOKWCTBa KUCIIOT,
OCHOBAHWH U COJIEH B CBETE
npecTaBiIeHul 00
AIEKTPOTUTUYCCKON TUCCOLUALINH.
KauecTBeHHbBIEC pEaKI[MU HA UOHBI.
[TonsiTre 0 rugpoNIU3€e CONEH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 371eKTpONPOBOAHOCTH
pacTBOPOB BEIIECTB, Mpollecca
JUCCOIMALIMY KUCIIOT, 11eJI0Yei

U cosel (BO3MOKHO

UCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
OnbIThl, WUTIOCTPUPYIOIIHE TMPU3HAKU
MPOTEKaHMs peaKIuii HOHHOTO OOMEHa
(oOpazoBaHue ocajka, BbIJEICHUE
rasza, o0Opa3oBaHHE BOJIbI).
Pacnio3naBanue HEOPraHMYECKHUX
BEILIECTB C TOMOIIbIO KAaU€CTBEHHBIX
peakIuii Ha UOHBI.

JlabopamopHhwiii onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peakIuyu HOHHOTO OOMEHA B

pacTBopax

AJIEKTPOIUTOB (C 0Opa3oBaHUEM OcCaJIKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BO/IbI).

KHCJIOT, 1IEeJI0YeH U COJICH, MOIHbBIEC U
COKpAIEHHbIC HOHHBIC YPaBHCHUS
XUMHUYECKUX PEaKINil HOHHOTO

oOMeHa, KpaTKHe MOHHBIC YPaBHECHUS
IIPOCTBIX PEAKIUU T'MIPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMUUECKUE
CBOICTBA BEIIECTB PA3ITUYHBIX KIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JTUCCOLIMAIINH; TIOITBEPKAATh

CBOICTBa MPUMEPAMH MOJIEKYIISPHBIX

Y MOHHBIX YPABHCHUH XUMUYECKHUX
peaKuuii.

PemmaTh sKxcriepuMeHTaNbHBIC 32141

1o TEMe.

[InaHupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUC
AKCIEPUMEHTHI, IPOBOJIUTH HAOIIOACHUS,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CnenoBarth npaBuiiaM 0€30MacHOM
paboThI B JTaOOpaTOPHH PH
WCIOJIb30BAaHUU XUMHYECKOU MOCY Il U
o0opyoBaHUsI.

[TpoBOUTH BHIYUCICHUS TI0 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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| Hpaxmuueckas paboma:
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Ne 1. Pemenue skcnepuMeHTaIbHbIX
3a/1a4 1o TeMe.

Buiuucnenus:

110 YPaBHEHUSM XUMUYECKUX PeaKIui

B [1ape WU IpyIIe.

BricTpanBaTh pa3BEpHYTHIE TMCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITNIO U3 YUCOHHKA U APYTHX
MCTOYHUKOB MH(POPMAIINH, B TOM YHCIIC
HNuTepuera

Hroro no pazneny

17

Pa3nen 2. HemeTaJJIBI M UX CO€THHEHUS

2.1 | Obmas 4
XapaKTEepUCTUKA
XUMUYCCKHX
3JIEMEHTOB
VIIA-rpynisbt.
["amoreHsl

OO6mr1ast xapaKTepUCTHKA

rajioreHoB. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
okucienus. CtpoeHue u

(u3HUecKre CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB.

XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJjiopa (B3auMOJENCTBHUE C METaJlaMH,
HEeMETaJIaMH, IIeJI0YaMu).
Xnoposonopon. CoJisiHasi KUCIIOTA,
XUMHUYECKUE CBOMCTBA, OJIyYEHHUE,
npuMeHeHue. JlercTrue xjaopa u
XJIOPOBOIOPOIa HA OPTraHU3M YeJIOBEKa.
Baxnenmme XIopubl U X
HaXO0XJICHUE B MIPUPOJIE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITh, OTpaxaromme Gu3nIecKue u
XUMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHUI (BO3MOKHO

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB HEMETAJIIOB U

UX COCIMHEHUH B TIpeIesiax MallbIX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproanueckoit cCUCTEMbI XUMHUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (HU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB TAJIOTEHOB (Ha MIPUMeEpe XJIopa)
u

CJIO’KHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpHUIa HATPHs), CIOCOOBI UX
MOJTYYCHHUS], MPUMECHECHHUE U 3HAYCHUE

B IIPUPO/JIC U JKU3HH YEIIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B pACTBOPE.
[1nanmpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTHI, POBOJAUTH HAOTIOICHNS,
JIEaTh BBIBOJIBI 110 PE3YJIbTaTaM
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HUCIIOJB30BAHHUC
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BUJICOMATEPUAJIOB).

O3HakoMJieHHEe ¢ o0pa3iiaMu
XJIOPUJOB (TAJIOTEHUIOB).
JlabopamopHhuwiii onvim:

N3yuenue CBOWMCTB CONSHOM
KHUCIIOTHI. [IpoBeieHNE KaueCTBEHHBIX
pEaKUMM Ha XJIOPUA-UOHBI.
llpakxmuueckas paboma

Ne 2: TTonmyuenue consiHon

KHUCJIOTBL, N3yYEHHE €€ CBOMCTB.
Boruucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB JaH B
U30bITKE

AKCHEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiam

0e3omacHoi paboTHI B

nabopaTopuu

MIPU UCIIOIB30BAHUU XUMUYECKOU
MOCY/Ibl U 000OPYOBAHUS.

BricTpanBaTh pa3BépHYyTHIC THCEMECHHBIC
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAITUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
WCII0JIB30BAaTh U3YYEHHBIN IOHATUWHBIN
anmnapar Kypca XuMUH

2.2

OO6mas
XapaKTEepUCTHKA
XUMHUYECKHUX
3JIECMEHTOB
VIA-rpynnsi. Cepa
U €€ COCIMHCHUS

OO61ast xapakTepuCTHKA 3J1EMEHTOB
VIA-rpynnsl. OcobeHHocTu

CTPOEHUSI aTOMOB, XapaKTEpPHBIE
CTENEHU

OKHCIICHHS.

Crpoenue u puznueckrue CBOMCTBA
IIPOCTBIX BEIIECTB — KUCJIOPOJA U CEPBI.
AnnotponHbsle MOIU(PUKALIUN KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBonopoJi, cTpoeHue, (pU3NYECKue u
XMMHUYECKUE CBOMCTBA.

Oxkcupl cepbl Kak NpeICTaBUTETN
KHCIIOTHBIX OKCHUJIOB.

CepHas KucioTa, pU3NYECKHUe U

OOBsICHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 uX COEIUHEHHM C
Y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu3oBath (HU3HUECKUe U
XAMHUYECKUE CBOMCTBA MPOCTOIO
BELIECTBA CEPBI U €€ COCIMHEHUH
(cepoBOI0pOJIa, OKCHUJIOB CEPHI,
CEpHO KUCIIOTHI, CyIb(aToB),
CHOCOOBI UX MOJy4YEHHUs], IPUMEHEHNE
Y 3HaYEHUe

B [IPUPOJIE U JKU3HU YEIOBEKA.
Omnpenenarp Hanuuue CyabhaT-nHOHOB
B pacTBoOpeE.
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XUMHYCCKHE CBOMCTBA (00IIHe KaK

OOBsICHATH CYIIHOCTDB 9KOJIOTHUYCCKUX
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peACTaBUTENIS Kacca KUCIOT U
crienuduyeckue). XUMUYECKUE PEaKInH,
JekKale B OCHOBE MPOMBIIICHHOTO
croco0a MOJTy4YeHHsI CEPHOM KHUCTIOTHI.
[Ipumenenue. Conu cepHOM KHUCIIOTHI,
KaueCTBEHHasl peaKius Ha CyJib(aT-uoH.
Haxoxnenue cepbl U €€ CoOeTMHEHUI

B Ipupojie. XUMHUECKOE

3arps3HEHHUE OKPYKaIoIIeH cpeabl
COCIMHEHUSIMU

cepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.
Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3iiaMu Cephl U

e€ coeIMHEeHUSIMH (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habnronenue npoiiecca

0o0yTrIMBaHUsI caxapa Mmoji AeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
JlabopamopHvie onvimoi:

N3yyeHne XuMHUYECKUX CBOMCTB
pa3z0aBIeHHON CepHOI

KHUCJIOTHI.

[IpoBenieHNE KAaYECTBEHHOM pEeaKIIUK HA
cysb(ar-uoH U HAOJII0JICHUE MPU3HAKa
€€ NPOTEKaHUS

po0JieM, CBSI3aHHBIX C

nepepaboTKON COCTMHEHUN CEPHI.
[1manupoBaTh U OCYIIECTBIATD

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOJAUTH HAOIIOICHNS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrienoBaTh npaBuiam

0e3onacHoi paboThHI B

nabopaTopuu

IPU UCTIOJIB30BAHUH XUMUYECKON
NOCY/Ibl U1 000pPY0BAHMSL.

[Tpou3BOAUTH BBIYUCICHUS

10 XUMHUYECKHM YPaBHCHUSIM.
Hcronp30BaTh IPH BHITTOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl YUYEOHHKA,
CIIPaBOYHBIE MaTEPUAITBI
(ITepuoanueckyro CUCTEMY XUMHUUYECKHUX
sanemenToB /. . Menneneena, Tabmauiy
PacTBOPUMOCTH KHUCIIOT, OCHOBAHUU U
coJiel B BOJIE, DTIEKTPOXUMUUYECKHUM PsiTT
HaIpsKEHU METaJjIoB).

Hcronb30BaTh IPY BHIMTOJTHEHUT
y4eOHBIX 3aIaHUI U B Mpo1ecce
HCCIIEIOBATEIBCKOM NESITEIbHOCTH
HAyYHO-TIOMYJISIPHYIO IUTEPaTypy
XUMHUYECKOTO COJIepKaHusl, CIIPAaBOYHBIE
MaTepHalibl, pecypcbl HTEpHETA
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Ob6mas
XapaKTepPUCTUKA
XUMUYICCKUX
AJIEMEHTOB
VA-rpynnsi.

Azor, dhochop u ux
COEAMHEHUS

OO0m1as xapakTepuCTUKa FJIEMEHTOB
VA-rpynimel. Oco6eHHOCTH

CTPOEHHSI aTOMOB, XapaKTEpPHbIE
CTEIEHU

OKHUCIICHHUS.

A30T, pacrpocTpaHEHUE B IPUPO/IE,
bu3nuecKre 1 XUMUIECKHE

cBoiictBa. Kpyrosopor a3ora B
pupo/Ie.

AMMHaK, eTo (U3UYECKUE U XUMHUECKHE
CBOWCTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conu ammoHnus, ux GU3NYECKUE U
XUMUYECKHE CBOMCTBA,

npuMeHenue. KauecTBeHHas

peakius Ha HOHbl aMMOHHUS.

A30THas KUCJOTA, €€ MOJy4YeHue,
bu3uYeCKre 1 XUMUYECKUE

cBoiicTBa (001IHME KaKk

IpeICTaBUTENs Kilacca

KHCJIOT U crienupuIecKue).
Hcnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KQU€CTBE MUHEPAIbHBIX
yaoOpeHnit. XUMUYECKOE 3arps3HCHHE
OKpYXaroUen Cpelibl COCTUHEHUSIMU
azoTa (KUCJIOTHBIC JTOXK/IH,
3arpsi3HEHHUE BO3/1yXa, MOYBHI U
BOJIOEMOB).

®dochop, AITOTPOINHBIE MOIUDUKALIUH

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VA-rpynnsl 1 uX COEIMHEHUH C

y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepr3oBath (HU3HUECKUe U
XUMHUYECKUE CBONCTBA MPOCTHIX
BeIEeCcTB a30Ta u ¢ocdopa u ux
COoeIMHEHUH (aMMHaKa, cojeii aMMOHMSI,
a30THOM

KHUCJIOTHI, HUTPATOB, okcujia pocdopa
(V) u docdhopnoit kucnotsl, pocdaros),
CHOCOObI UX MOJTyUYEHUs], IPUMEHEHHE U
3HAYEHUE B IPUPOJIE U )KU3HU YEJIOBEKA.
OmnpenensiTe MOHBI aMMOHUA U (pocdat-
MOHBI B PaCTBODE.

OOBACHATH CYILIHOCTh
HKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX

C HaXOXJACHUEM COCIMHEHUI a30Ta U
docdopa

B OKPY>Kalolllei cpeae.

[InanupoBaTh U OCYUIECTBIATH

Ha IPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, TPOBOAUTH HAOMIOICHNU,
JIeNaTh BBIBOJIBI 1O PE3yJIbTaTaM
HKCIIEPUMEHTA MIPU MPOBEJACHUU
71a00paTOPHBIX OMBITOB U
MPaKTUYECKON paOOTHI.

CrnenoBath npaBuiiaMm 0€3011aCHOMN
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docdopa, puznyeckre U XUMHUIECKUE
cBoiictBa. Okcun pochopa (V) u
docdhopHas kuciaora, GU3HIECKUEC U

paboThI B J1abopaTtopuu
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XUMUYECKUE CBOMCTBA, NOJIyYEHHE.
Ucnons3oBanue pocharoB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ (PU3UUECKUMU
cBoiicTBaMu a3ota, hocdopa

U UX COCIMHEHUM (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJyIeHHE ¢ 00pa3laMu a30THBIX U
(dochopHbIX ya100OpeHUH.

[Tonyuyenue, cobupanue,
pacIiO3HaBaHHWE U U3YUYEHUE CBOWCTB
aMMHaKa.

B3aumopericTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEABIO (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB).
Jlabopamopnuvie onvimul:

[IpoBeneHne KaUeCTBEHHBIX pEeaKIUi
Ha MOH aMMoHus U pocdar-uoH, u
U3y4YEHHUE MPU3HAKOB UX

nporekanus. [lpakmuueckas paboma
Ne 3: ITomyuenne ammuaka,

U3YUYEHHE €TO CBOWCTB.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKHUX PEaKLuid

P KCTIOJIB30BAHIH XUMHUUYECKON
MOCY/IbI B 000PYTOBAHHUS.
[Tpou3BOAUTH BBIYUCICHUS

110 XUMUYECKUM YPABHCHHSIM.
Hcrnonb30BaTh IPH BHITTOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YIYCOHHKA,
CIIPABOYHBIC MaTCPHUAITBI
(mIeprOANYECKYI0 CUCTEMY XUMHUYCCKUX
anemenToB [[. 1. Menneneesa, Tabiuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHUN 1
COJICH B BOJIE, DJICKTPOXUMHUSCKUN PsIJT
HaNPSOKEHUN METAIIIOB)
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2.4

Obmas
XapaKTEepUCTUKA
XUMUYECKUX
3JIEMEHTOB
[VA-rpynst.
Yraepon u
KPEMHUH, U UX
COCAMHEHNUS

OO0m1as xapakTepuCTUKa FJIEMEHTOB
I[VA-rpynnsl. OcobenHoctu

CTPOEHHSI aTOMOB, XapaKTEpPHbIE
CTEIEHU

OKHUCIICHHUS.

Yriepon, auioTpoIHbIE MOIU(HUKAITNH,
pacrpocTpaHeHue B MPUPOJE,
dbu3nUecKre 1 XUMHIECKUE CBOMCTRA.
Ancop6uusi. Kpyrosopor

yTiiepoja B Ipupo/Ie.

Oxkcupl yrieposaa, ux Gu3n4ecKue u
XMMHUYECKHUE CBOMCTBA, JCHCTBUEC

Ha KUBbIC OPTaHU3MBbI, TTOJTYUYCHUE U
NPUMEHEHHUE. DKOJIIOTUYECKUE
pO0JIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoja (IV), runoresa

100aJILHOTO MOTETUICHHS KIIMMarTa,
MApHUKOBBIN 2P hEKT.

VYroybHast KUCIOTA U €€ COMU, UX
bu3uYeCKre U XUMUYECKUE

CBOMCTBA, MOJIy4YEHUE U IPUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
nonbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEAUIIMHE, POMBIIIJIEHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHauanbHBIC TOHATHS

00 OpraHM4YecKHUX BEIIeCTBAX KaK

0 COCJIMHEHUSIX yriepoa (MeTaH, 3TaH,

OOBsICHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEAUHEHUN C
Y4ETOM CTPOCHHS UX aTOMOB.
XapakTepr3oBath (HU3HUECKUe U

XMMHUUYECKHE CBOMCTBA IIPOCTBIX BCIICCTB

yIaepoJia ¥ KPEMHHUS U UX COCTUHEHUN
(OKCHI0B yTriIepo/ia, yroJibHOW KUCIIOTHI,
KapOOHATOB, OKCUAa KPEMHUS,
KPEMHHEBOW KUCIIOThI, CUJIMKATOB),
CHOCOOBI UX MOJYYEeHHUsI, IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U KU3HU
yenoBeka. OOBACHITh NPUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA — CBOMCTBA

— INPUMEHEHHUE — Ha IPUMEPAX
COCIUHEHUH YIJIEPOA U KPEMHUS.
OmnpenensaTe KapOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYITHOCTh HKOJIOTUYECKUX
po0sieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO T'a3a B OKPY KaroIen
cpene. [lonTBep)aaTh 0COOCHHOCTH
COCTaBa OPraHMYECKHUX BEILECTB
MIpUMEpPaMHU MPOCTHIX COCTUHEHUN

(MeTaH, TaH, ATUJICH, alleTUJICH, ATaHOJI,

IJIMLEPUH, YKCYCHAsI KUCIIO0TA),
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B3aUMOCBSI3b
HEOPraHWYEeCKUX COCJIMHEHUMN yriiepoJia u
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ATUJIEH, alleTUJIEH, 3TAHOJ, TIIUIEPHH,
YKCyCHasi KHCJIOTa).

[IpupoiHBIE HCTOYHUKHU
YTJIIEBOAOPOIOB (yroJib, IPUPOIHBII
ra3, He()Tb), IPOAYKTHI UX MEePepadOTKU
(OeH3MH), UX pOJb B OBITY U
IPOMBIIITIEHHOCTH.

[ToHsiTHE O OMOJIOrMYECKHU BaXKHBIX
BELIECTBAX: )KUPax, OeNKax, yrieBoaax —
U UX POJIM B KU3HHU YEJIOBEKA.
MarepranbHOe €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX
COCIMHEHU.

Kpemnwnit, ero pusndeckue u
XMMUYECKHE CBOMCTBA, MOIyYEHUE

U npuMeHeHue. CoeMHEHMs

KpeMHus B nnpupoje. Oomue
IPEICTaBICHUS

00 okcune kpemuus (IV) u kpemHueBoi
KHUCIIOTE.

Cunukarsl, UX UCIOIb30BAHUE B

OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH.
Baxnenmue ctpouTenbHbIe
MaTepuaibl: KepaMHuKa, CTEKJIO, [IEMEHT,
OCTOH,

xene300eToH. [Ipobiemsl

0€30MacHOro UCMOJIb30BaHUS
CTPOMTEJBHBIX MAaTEPUAJIOB B

OpPTaHUYECKUX BEIIECTB.
OmnuceIBaTh POJIb OCIKOB, JKUPOB U
YTII€BOAOB B yHKIIMOHUPOBAHUH SKUBBIX
OpPTraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTIJIEBOJIOPOJOB, UX POJIb

B OBITY ¥ TIPOMBIIIICHHOCTH.

[TpoBOIUTH BHIYHMCIICHUS TI0

YPaBHEHUSIM XUMUYECKUX PEaKIIHil.
[TmanupoBaTh U OCYIIECTBISATH

Ha NIPAKTUKE XUMUYECKUE
OKCMIEPUMEHTHI, TPOBOAUTH HAOIIOICHNS,
JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CnepnoBarb npaBuiiaMm

0e3omacHoi paboThHI B

nabopaTopuu

IIPY UCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI U 000PYI0BAHUS.

Hcrnonb30BaTh IPH BHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHUKa,
CTIPaBOYHBIC MaTEPUAITBI
(ITepuoanyeckyro CUCTEMY XUMHUUYECKHUX
sanemenToB /. . Menneneesa, Tabnuily
PacCTBOPUMOCTH KHUCJIOT, OCHOBAaHHUM U
coJiei B BOJIE, DJIEKTPOXUMHUUECKHUH Pl
HaIpsKEHU METaJIoB)
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MOBCEIHEBHOM KU3HU.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
Monenu KpucTauIMueCKUX peIIETOK
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anmasa, rpadura, QyepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJCOPOIIUU
PAacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IIPOTHUBOTa3a.
O3HakOMJIEHHE C IPOIYKIMEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuaiibl: CUIMKaTHAs
IPOMBIIIEHHOCTB).

Mopenu MOJIEKYJT OPraHUYECKHUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, cobupanue,
pacro3HaBaHHUE U U3yYEHUE CBOWCTB
YTJIEKUCIIOTO Ta3a.

[IpoBeneHNe KaueCTBEHHBIX PEaKIuit
Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YUYEHUE MPU3HAKOB UX
nporekanus. [lpakmuueckue
pabombi:

Ne 4. TlomyueHue yriaekucioro

rasa, U3y4eHHUe ero CBOMCTB.

Ne 5. Pemienue skCriepuMeHTAIbHBIX
3aj7a4 110 TemMe «Bakaenmnme
HEMETAJIJIBI U UX COCTUHECHUS
Boruucnenus:

110 YpPaBHEHUSAM XUMHUYECKHX pEaKIui

Hroro no pazpeny 25
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Pasznen 3. Mera/luibl M X COCIUHEHUA

3.1 | O6uue cBoiicTBa 4
METAIJIOB

OO0m1as xapakTepUCTUKAa XUMUUYECKUX
3JIEMEHTOB — METAJVIOB HA OCHOBAHUHU HX
nonoxeHus B I[lepruonanueckoi cucreme
XMMHUYECKUX IJIEMEHTOB

J.1. MenneneeBa u CTpOeHUsA

atoMoB. CTpOe€HHE METaJJIOB.
Meramnunueckas CBsA3b U
METAJUINYECKAS

KPUCTALUIMYECKAs PELLIETKA.
DIIEKTPOXUMHYECKUN PSAJT HATIPSKEHUI
MeTaUIOB. OU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. O0IIHe crocoOb!
noiaydeHusa metaioB. [lonsitue

0 KOPpO3UH METAJIOB, OCHOBHBIE
CIOCOOBI 3AIIUTHI UX OT KOPPO3HH.
CmnaBel (CTalb, YyTYH, TIOPATIOMUHUMN,
OpoH3a) U X MPUMEHEHHUE B OBITY U
IIPOMBILIJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OGpa3ipl METAJIJIOB U CILJIABOB.
N3ydeHue pe3ynbTaToB KOPPO3UU
METaJII0B (BO3MOKHO

UCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimeol:
O3HakoMIieHHEe ¢ 00pa3iiaMu METalJIOB
U CILJIaBOB, UX (PU3UUYECKUMU

PackpbIBaTh CMBICIT N3y4ae€MbIX MOHATUN
Y IPUMEHSITh 3TU TOHSATHUS MPU ONUCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
OOBsICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAaJIJIOB M UX COCJIMHEHUH C

Y4YETOM CTPOCHHS UX aTOMOB.
XapakTepu30BaTh CTPOCHUE

METAJLJIOB, 001IKMe Ppuznueckue u
XUMHYECKUE CBOMCTBA METAILIOB.
XapakTepu3oBaTh 00IIHe

CroCcOObI TTOJTYYEHHUSI METAJIIOB.
OnuceiBaTh CIIOCOOBI 3aIIUTHI METAJIIOB
OT KOPPO3UH.

CrnenoBath npaBuiIaM 0€30MaCHOM
paboThI B 1a0OpATOPUM MPU
HCIIOJIb30BaHUU XUMUYECKOUN MOCY bl U
o0opy0BaHUS.

[Tpou3BoAUTH BEIYUCIICHUS

[0 YPaBHEHUSIM XUMUYECKUX PEaAKIUH,
€CJIM OJIMH U3 PEareHTOB COJNECPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIeE.

Ncnonb30BaTh MpuU BHITIOTHEHUN
y4eOHBIX 3aJaHUI TEKCTHI YUYCOHHKA,
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CBOMCTBaMH.
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Buviuucnenus:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIHH,
€CJIM OJMH U3 PEAr€HTOB COACPKUT
MpUMECH

CIIpaBOYHBIC MaTEPHUaIbI
(ITeppoanuecKkyto CUCTEMY XUMHYECKUX
anemenToB /. . Menneneena, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJIEN B BOJE, JIEKTPOXUMUYECKUHN PSI
HaIPsHKEHUH METaJIOB)

3.2

Baxwuenmne
METAaJUIbI U UX
COEIUHEHUA

16

[[{eounbIC METAJJIBI: TTOJOKEHUE

B IIepnoanueckoi cucreme
XUMHUYECKUX 2JIEMEHTOB J.W.
MeHnpneneeBa, CTPOCHME UX AaTOMOB,
HaXO0XJCHHUE B MPUPOJIE.

duznyecKkue U XMMHYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUabl
Y TUJPOKCUIBI HATPUS U KaJIUSL.
[IppuMeHEeHUE MIETOYHBIX METAIJIOB U

UX COCTUHCHHU.

[[{enouyno3eMenbHbIe METAJLJIbl MArHUM U
KaJpliMK: noyioxkenue B [lepuognueckon
CHCTEME XMMUYCCKHUX DJIEMECHTOB

H.1. MenneneeBa, CTpOEHHUE UX
aTOMOB, HAaXO0KJCHUE B TIPUPOJIE.
duznyeckue 1 XMMHUUYECKHE CBOMCTBA
MarHus u

Kanelus. BaxkHeiime coefMHEHUS
KaJIbIUS (OKCUT, TUAPOKCHL, COJIN).
JKEécTKoCTh BOABI U CITOCOORI €€
YCTPAHEHUS.

AJIOMUHHN: TI0JI0KEHHE

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJIJIOB M UX COCIUHEHUH B

rpymnmnax ¢ y4¢ToM CTPOCHHS UX

aTOMOB.

XapakTepuzoBaTh (PU3NYECKUE U
XUMUYECKUE CBOMCTBA IPOCTHIX
BEILIECTB METAJUIOB U UX COECITMHEHUI
(OKCHIIOB, TUAPOKCHUIOB, COJICH),
CIOCOObI UX MOJTYYEHUsI, MPUMEHEHUE U
3HAYCHUE

B IPUPOJE U )KU3HU YETIOBEKA.
¥YcranaBiauBaTh NPUUUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA — CBOMCTBA — NPUMEHEHNE —
Ha MpUMEepax U3yuyaeMbIX BEIIECTB.
Pacno3HaBaTh ¢ TOMOIIBIO KAUECTBEHHBIX
peakIuii MOHbI METaJIOB: MarHus,
KaJIbIMS, ATFOMUHUS, [IUHKA, *xkene3a (1)
u xenesa (II1), menu (II).

JlokazbiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB U TUAPOKCUIOB aTIOMUHUSA U
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B [leproanyeckor cucteMe XMMHYECKUX

IIMHKA.
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anemenToB [[.1. MeHpaeneena,

CTPOCHHUE aTOMa, HAXOXKJICHUE B
MIPUPOJIE.

DOU3NYECKUE U XUMUYCCKUE

CBOMCTBa aTtOMUHUSA. AM]OTEpHBIS
CBOMCTBA OKCHJIA U TUAPOKCHIA
aJIFOMUHUS.

2Keneso: nmoyioxxeHue B

[Teproanyeckoil cucreMe XuMHYECKUX
AJIEMEHTOB

J.1. MenpneneeBa, CTpOEHHE aToMa,
HaxOXJeHHE B npupoje. Gusnueckue u
XUMHYECKHE CBOMCTBA kejie3a. OKCUIbl,
rUApOKCcUABI U conu xene3a (II) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJYUYECHUE.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Ocobennoctu B3aMMOJICHCTBUS
OKCHJIa KaJbllMsid W HATpPUS C BOAOHU
(BO3MOXKHO WCIIOJIb30BAHHUE
BUJICOMATEPUAJIOB).

OxpalMBaHye MIaMeHU HOHAMM HaTpusl,
KaJIus U KaJablus (BO3MOXKHO
WCII0JIb30BaHUE BUJICOMATEPHUAIIOB)
HccinenoBanne cBOMCTB KECTKOM BOJIBI.
[Ipouecc ropenus xene3a B KUCIOPOJE
(BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB).

[ImaHupoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
nenaTh BBIBOJBI MO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUU
71a60pPATOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBaTh npaBuiiam

Oe3omacHoii paboThI B

nabopaTopuun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYIOBAHUSI.

[Tpon3BOoAUTH BBIYUCIICHUS

110 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha uHQOpMaIUIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
UCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
amnrmnapar Kypca XuMUu
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JlabopamopHvie onvimoi:
[IpoBeneHne KadyeCTBEHHBIX peaKIUU
Ha MOHBI (MarHus, KajabliMs, aJIOMUHHUS,
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1uHKa, xkenesa (II) u xxenesa (I111), menu
(IT), onucanue NpU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanrie aMmpoTepHBIX CBOKCTB
TUJPOKCHUAA ATIOMUHUS U THIPOKCHUIA
IIUHKA.

Ilpaxmuuecxue pabomeoi:

Ne 6. XKEcTkocTh BOABI 1 METOIEI €€
yCTpaHEHHUHI.

Ne 7. PeuieHue sKCriepuMEHTAIbHBIX
3a71a4 Mo TeMe «BaxHenre MeTasibl 1
UX COCTUHEHUS».

Buviuucnenusa:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIHH,
€CJIM OJIUH U3 PEarcHTOB JlaH B
U30BITKE UM COJEPKUT IPUMECH;
MAaCCOBOM JIOJIM BBIXOJA MPOLYKTA
peaKuuun

Hroro no pazneny

20

Pazn

e 4. XumMusi M OKPYKAK0IIas cpeaa

4.1

XUMUA 1
OKpy’Karolas cpena

3

BeumiectBa n maTepuaisl B
ITOBCEIHEBHOM JKM3HU YEJIOBEKA.
be3omnacHoe ncnojib30BaHuE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas
MIOMOIIb MPU XUMUYECKUX OKOTrax U
OTpPaBJICHUSIX.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHas JOmyCcTUMas

XapakTepru3oBaTh POJIb XUMUHU

B PA3IMYHBIX Cepax AeATeIbHOCTU
Jro/iel, OCHOBHBIE BEIIECTBA U
MaTepHalbl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI0 YeJIOBEKa.

OOBSICHATH yCIIOBUS 0€30M1aCHOTO
MCIIOJIb30BaHUS BEIIECTB U XUMHUECKHUX
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KOHIICHTpaIus BeniecTB. Pob xumun

B PEIICHUH SKOJOTUYECKUX TPOOIIEM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

N3yuyenue oOpa3lioB MaTepuaioB
(cTekIo, CIuIaBbl METAIJIOB, MTOJMMEPHbIE
MaTepHuabl)

peakiuuii B ObITY.

AHaIM3UPOBATh U KPUTHUUYECKU
OLICHUBATh UH(HOPMALIMIO O BIUSHUH
MIPOMBIILIEHHOCTH, CEITbCKOTO
XO0351CTBa, TPAHCIIOPTA U JIp. HA
COCTOSIHUE

OKPYIKaIOIIEN CPEBI.

YMeTh OKa3bIBaTh NEPBYIO MOMOIIb
MIPU XUMUYECKUX OXKOTaxX U
oTpaBieHusix. [[pyuHuMarts yyactue B
00CYXKJIeHUH MPOOIEM XUMUYECKOU U
HKOJIOTHYECKOI HANpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UITHIO IO
npo0JieMe U mpeajiaraTb BO3MOXKHbBIE
IyTH €€

pEIIeHUs
Hroro no pazneny: 3

PesepBHOE Bpems 3

OBLIEE YHUCJIO 68

YACOB IIO

[TPOTPAMME
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YYEBHO-METOJUYECKOE
OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MMPOLUECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

[Nabpuensn, O. C. Meroguueckoe mocobue k yueOHuky O. C. ['abpuensna
«Xumusi». 8 kiace / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.

[Nabpuensa, O. C. Merogudeckoe mocobme k yueOHuky O. C. ['abpuensna
«Xumus». 9 wmacce / O. C. Tabpuwenssn. — M. : poda, 2021. — 108.
Xumus : TexHosnorudeckue kaptol k yueOHuky O. C. ['aOpuensHa «Xumus. 8 kiacey :
merogudyeckoe 1mocoome / JI. M. Acamoa. — M. : Jlpoda, 2020.

Xumus : TexHosnorudeckue kaptol k yueouuky O. C. ['abpuensna «Xumus. 9

Kinace» : meroauueckoe mnocobue / JI. WU. Acanoa. — M. : Jlpoda, 2018.

Xumus. 8 ki.: KontponbHble u mpoBepouHbie paboTsl Kk yueOnuky O. C.

INabpuensna «Xumust. 8» / O. C. I'abpuensy, I1. H. bepe3kun, A. A. YmakoBa u 1ip. -
M.: poda, 2022.

METOINUYECKHUE MATEPUAJIBI IJI1 YUUTEJIA

["abpuensn O. C., Bockoboitnukosa H. I1., fmykosa A. B. HacTonbHas kHura
yuurtenss. Xumus. 8 ki1.: Meroaudeckoe nocodue. - M.: JIpoda, 2021.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET

OO6pa3zoBartenbHbIif nopran «Poccuiickas AJIEKTPOHHAs IIKOJIa

https://resh.edu.ru/subject/5/5/

Odurmansuerit caiit ®UIIN http:/ www.fipi.ru/

O6pazoBatenbubiii mopran «SKmace» https://www.yaklass.ru/
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