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MMOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamMma 1Mo XMMHHU Ha YPOBHE OCHOBHOTO OOIIIETO OOpa3oBaHUS
cocTaBjeHa Ha OcHOBe TpeGoBaHull K pe3yiabTaTaM OCBOEHHSI OCHOBHOM
0o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT'O O0I1Iero o0pa3oBaHUsl, MPEACTABICHHBIX
B denepasibHOM TrOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHJIApTE OCHOBHOTO
obmiero oOpa3zoBaHUs, C YYETOM paclpedeiaEéHHbIX MO KjaccaM MOPOBEPSEMbIX
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIIbHOW HPOTPaMMbI
OCHOBHOT'O OOIIEeT0 0Opa3oBaHUS U AJIEMEHTOB COJEPKAaHUs, MPEJICTABJICHHBIX B
VYHuBepcajibHOM KOAUGPUKATOPE 110 XMMHHM, a Takke Ha ocHoBe [IpumepnHoi
MpOorpaMMbl BOCIHUTAHHUS OOYYarOIIMXCS IPU TMOJYYSHUH OCHOBHOI'O OOIIEro
oOpazoBanusi u c¢ yuérom KoHnenumu npernogaBaHus y4deOHOIo MpeiaMeTa
«Xumus» B 00pa3zoBaTeNIbHBIX OpraHu3anusx Poccuiickoit deaepanuu, peaan3yomx
OCHOBHBIE 00I1Ie00pa3oBaTebHble MporpaMmbl (yTB. Pemenunem Komnernm Mun
npocsemeHus: Poccun, nportokoi ot 03.12.2019 N I1K-4BH) .

CornacHo cBoeMy Ha3HA4YE€HHIO padodasi mporpamMma JaaéT OpeiCTaBICHHE O
Heisix, OOIIed cTpaTrerud OOYYCHHs, BOCIIMTAHUS W PA3BUTHS OOYYAFOIIHXCS
cpelcTBaMU ydeOHOro mnpeaMera «XWUMUsD»;, YCTaHABJIMBACeT 00s3aTEIbHOE
MpeAMETHOE COJACpIKaHUE, MPEeayCMaTPUBAET pacHpeZeIeHHE ero Mo KjlaccaM M
CTPYKTYpPUPOBaAHHUE €ro MO pas3jieiiaM U TeMaM Kypca, OIpeIeisieT KOJTUYCCTBCHHBIC
M KAYEeCTBCHHBIC XapPaKTCPUCTHKH COJICp)KaHUs; Ja€T NpEJICTaBICHHUE O
pacripenesieHun  y49eOHBIX YacoB II0 TEMaTUYECKUM  paszaenam  Kypca,
MOCJICJIOBATEIILHOCTA  MX HM3YYCHUSI C  y4€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3CH, JIOTUKH y4Y€OHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEM OOy4Yarommuxcsi; OIpeNeIieT BO3MOXHOCTH IIpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjibTaTaM OCBOCHHSI OCHOBHOUW OOpa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIero oOpa3oBaHUsl, a TaK)Ke TpeOOBaHUN K
pe3yibTaTtaM OOyYeHHsI XUMUU Ha YPOBHE 1€l N3YyUYEeHUs MPEIMETAa U OCHOBHBIX
BHUJOB y4eOHO-TIO3HABATEJIILHON J€ATEeNbHOCTH/ YUYEOHBIX JNEUCTBUM yUEHHKa I10
OCBOEHHIO YUYEOHOT'O CO/ICpKAHU .

OBIIAA XAPAKTEPUCTUKA VUEBHOI'O ITPEAMETA «XUMU»

Bxian yueGHoro npeamera « XUMHs»» B JOCTHXKEHHE 1I€JIii OCHOBHOTO OOIIIEero
oOpa3oBaHUs 0O0YCIOBJIEH BO MHOTOM 3HAY€HUEM XUMUYECKON HAYKH B MO3HAHUH
3aKOHOB TIPUPOJIBI, B Pa3BUTHH NPOU3BOJUTEIBHBIX CHUJI OOIIECTBA U CO3/IaHUU
HOBOI1 0a3bl MaTepralbHOM KYJIbTYPHI.

XUMHUsIT KaK 2JIEMEHT CHUCTEeMbl €CTECTBEHHBIX HAyK pachpocTpaHuia cBOE
BJIMSTHUE Ha BCE OOJIACTH YEJIOBEYECKOTO CYIISCTBOBAHUS, 3a7ajla HOBOE BUJICHHUE
MHpa, cTajga HEOThEMJIEMBIM KOMITIOHEHTOM MUPOBOU KYJIbTYPbI, HEOOXOIUMBIM
YCJIOBHEM >KH3HU OOIlecTBa: 3HAHHE XHUMHH CIY>XUT OCHOBOW IS
bopmMupoBaHUsT MUPOBO33PCHUS YEIOBEKA, €T0 MPESACTABICHUIN O MaTepUaTbHOM
€IUHCTBE MHUPA; BaXXHYIO POJIb UTPAIOT POpMUPYyEMBIE XUMHUEH MPEACTaBICHUS
O B3aUMOIIPEBpALICHUAX ODHEPTUHU U 00 OBOJIOIMMU BCUIICCTB B IIPHUPOJIC,
COBpPEMEHHAasi XMMUSI HaripaBjieHA Ha PENICHUE TII00ATTBHBIX IMTPOOJIEM YCTOMIUBOTO
pa3BUTHSI  YeJIOBEUYECTBA —  CBIPHEBOM, DHEPreTUYECKOW, MHUIIEBOH U
IKOJIOTUYECKON O€30MacCHOCTH, ITPOOJIeM 3paBOOXPAHECHUS .

B ycnoBusix Bo3pacTaroniero 3Ha4ueHUsI XUMHUHU B )KU3HU OOIIIECTBA CYIIECTBEHHO
HOBBICHJIACH POJIb XUMHUYECKOTro oOpa3oBaHWs. B miaHe comnmanmu3aiuv OHO
SIBIIIETCSI OJHUM U3 YyCJIOBUM (OPMHPOBAHUS HWHTEIJIEKTAa JHUYHOCTH U



TapMOHUYHOTIO €€ pa3BUTHSIL.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUSI HEOOXOAUMBI JJIs1 IPUOOPETECHUS
OOIIEKYJIBTYPHOIO YPOBHS, ITO3BOJISIONICTO YBEPEHHO TPYIAHUTHCS B COLIMYME U
OTBETCTBEHHO YYacTBOBAaTbh B MHOTOOOpPa3HOM >XU3HM OOIIECTBA, JJIsI OCO3HAHUS
Ba)XHOCTH Pa3yMHOI'O OT- HOLICHUS K CBOEMY 3J0POBBIO M 3IO0POBBIO APYTHX, K
OKPY’Karollled NPUPOJHON Cpelie, i TPAMOTHOTO IIOBEACHUSI IIPU UCIOJIB30BAHUU
pa3JIMYHBIX MAaTEPUATIOB U XMMUYECKHUX BEIIECTB B IOBCEHEBHOM KU3HU .

XuMudeckoe oOpa3oBaHHME B OCHOBHOM IIIKOJIE€ SIBJISIETCS Oa30BBIM IIO
OTHOUIICHUIO K CHCTEME OOMIeT0 XHMHYECKOro oOpa3oBanus. [loaTtomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEaIU3yeT MPUCYIIHE OOIIEMY XUMHUYECKOMY
00pa30BaHUIO KJIIOUEBBIE LIEHHOCTH, KOTOpPBIE OTPaXXalT I'OCy1apCTBEHHBIE,
OOIIeCTBEHHbIE U MHIMBUYyaJIbHbIE TIOTPEOHOCTH . DTUM OIPEACIISETCS CYIHOCTh
oOuieli crpaterun 00y4eHusl, BOCIIMTAaHUSI M Pa3BUTHUSL OOy4YarolUXCsl CpelcTBaAaMU
ydeOHOro npeamMera «XuMHus.

HNzyuenne mnpenmera: 1) cnocoOCTByeT peann3alMd BO3MOXHOCTEHM IS
camMopa3BuUTUsI W  (PopMHUpOBaHUS KYyJIBTYpbl JHYHOCTH, €€ oOmed u
(GyHKIIMOHATBHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJl B (OPMHUPOBAHUE MBIIUJICHUS U
TBOPYECKHUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITEJIbLHON yueOHOM
JESITEIIBHOCTH, SKCIIEPUMEHTAJIbHBIX u HUCCJIEIOBATEIIbCKUX YMEHUH,
HEOOXO/IMMBIX  Kak B IIOBCEIHEBHOH J>KM3HU, TaK M B IpodeccroHaIbHOU
JIESITEIIbHOCTH;

3) 3HaKOMHUT cO cHenu(UKON HAYYHOrO MBINUICHHS, 3aKJIa bIBACT

OCHOBBI 1I€JIOCTHOTO B3IJIsi/la HA €JIUHCTBO NOPUPOJIBI M YEJIOBEKA, SBJISIETCS
OTBETCTBEHHBIM 3TanioM B (OPMUPOBAHUU €CTECTBEHHO-HAyYHOW T'PaAaMOTHOCTH
NOAPOCTKOB; 4) crocoOcTByeT (HOPMUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAY4YHBIM 3HAHUSIM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B
9KOJIOTUYECKOE 00pa3oBaHUE MIKOJIBHUKOB.

HazBannple HampaBJieHHWSI B OOYYE€HHM XHMHH OOECHEeYHBAIOTCS CIEIUMUKOMN
CoJiep>KaHUsI TIPEeJIMETa, KOTOPBIA SBIISIETCS TENarorMuyecKy adanTHPOBaHHBIM
oTpakeHHueM 0a30BOM HayKH XMMHH Ha OTIpeAeIEéHHOM dTane e€ pa3BUTHS.

Kypc xuMuu OCHOBHOHM IIKOJBI OPUSHTHPOBAH HAa OCBOCHHE OOYYaIOIIMMMCS
OCHOB HEOPraHUYECKOU XUMHHU U HEKOTOPBIX MOHATHI U CBEACHUN 00 OTAEIIHLHBIX
00BbeKTax OpraHuYEeCcKON XUMHUH.

CtpykTypa cojepkaHus mpeamMetra choOpMHpOBaHA Ha OCHOBE CHUCTEMHOTO
noaxoja K ero udydeHuro. Coaep)XaHUE CKJIAAbIBACTCS U3 CHUCTEMBI IMOHATHI O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHSATHN O XUMUYECKOU PEaKIIHH .
OO0e 3Tu cucTeMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHIIUITY MOCJIEIOBATEIHLHOTO
pa3BUTHsI 3HAHUIL HA OCHOBE TEOPETHYECKUX IIPEJICTABJICHUM PA3HOIO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCEro €CTECTBO3HAHHWSA, YPOBHS
Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XWUMHWH,
YYEeHHUsT O CTPOCHHH aroMa ¢W XHUMHYECKOW CBs3U, IIPEJICTaBICHUN 00
JIEKTPOJIMTUYECKON AUCCOIUAIINU BEIECTB BpacTBOpax. T€opeTUYeCKue 3HaHUA
paccMaTpuBarOTCSI HA OCHOBE YMIUPHUUECKHU MOJTYYSHHBIX U OCMBICIIEHHBIX (DaKTOB,
pa3BHBaAIOTCS MOCJIEOOBATEIBHO OT OJHOIO YPOBHSI K JIPYrOMYy, BBIIIOJTHSSA
byHKIIMU OOBSICHEHUS W MMPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS M BO3MOXXHOCTEH
OPaKTUYECKOTO MPUMEHEHUS U MOJYUYEHUSI U3yYaeMbIX BEIIECTB.

Takast opraHuzainusi CcoOAEp>KaHUsI Kypca CHOOCOOCTBYET MPE/ICTABICHUIO
XAMHUYECKOU COCTaBJISIIONICH HAYYHOW KapTUHBI MUpa B JOTHMKE €€ CHUCTEMHOH
npupoabl. Tem camMbiM oOecriednBaeTCss BO3MOXXHOCTH (OPMHUPOBAHUS Y
0oOy4Jarommxcsi MMEHHOCTHOTO OTHONICHUsS K HAayYHOMY 3HAHUIO W MeToJaM



NO3HAaHUsI B Hayke. BakHO Tak)ke 3aMeTHUTh, YTO OCBOEHHE COJEp)KaHHUsI Kypca
OPOUCXOAUT C TIPUBJICYEHHEM 3HAHUW U3 paHee U3YUYCHHBIX KYpPCOB:
«Oxkpyxaromuiit Mup», «buosnorus. 5—7 kiacce» n «®Puszuka. 7/ Kiace.

HEJIM N3YYEHUA YUEBHOI'O IIPEJIMETA « XUMWS»

K HaIpaBJICHUIO IIEPBOCTEIIEHHOU 3HAYUMOCTHU opu peanusauuu
oOpa3oBaTelbHBIX (QYHKUIMH nOpeaMeTa «XUMHUSD» TPAJALNHUOHHO OTHOCST
(opmupoBaHre 3HaHUII OCHOB XHMMHYECKOH HayKH KaK O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMsI, IIPAKTHYECKON IEATEJILHOCTH 4YEJIOBEKa M KakK OJHOro U3
KOMIOHEHTOB MHUPOBOM KyJIBTYpHI. 3ajada mpeaMeTa COCTOUT B (hOPMHUPOBAHUU
CUCTEMBbl XMUMHWYECKMX 3HAHUW — BaKHEMIIMX (PaKTOB, NOHATHUH, 3aKOHOB U
TEOPETUYECKUX IIOJOKEHUH, JOCTYNHBIX OOOOLIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, si3blka HayKd, 3HAHUM O Hay4HBIX METOJaX H3y4YE€HUs BELISCTB U
XUMHWYECKHUX peakLui, a Takke B QOPMUPOBAHUU U PA3BUTHHU YMEHHUM U CIIOCOOOB
JIeSITEeJIbHOCTH, CBSI3aHHBIX C IUIAaHUPOBAHUEM, HaOJIOJIGHHUEM M HPOBEJIEHUEM
XUMHYECKOTO SKCIIEPUMEHTAa, COOJIIOAEHHUEM IIPaBUII OE€30IIACHOIO OOpallleHUs C
BEILIECTBAMH B I10- BCEITHEBHOM KU3HU .

Hapsiny ¢ »tuM uenu wu3ydyeHusi mOpeaMeTra B IIporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
o6pazoBanusa. CerogHss B  oOpa3oBaHMM 0CO00 3HAUMMOW  HOpU3HAETCH
HalpaBJICHHOCTh OOy4Y€HHsI Ha pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH,
dbopmupoBanue e€ HHTEIIEKTa U 001IeH KyJIbTypbl. OO0ydeHne YMEHHUIO YUUTHCS U
MpoJIoJKaTh CBOE oOOpa3oBaHHE CaMOCTOSITEJIBHO CTAaHOBUTCS OJHOH U3
BaXXHEUIINX (PYyHKINI yIeOHBIX IIPEIMETOB.

B c¢BsA3M ¢ 5TUM npu U3yYEHHUH NpPEAMETa B OCHOBHOM IIIKOJIE JOMHWHHUPYIOIIECE
3HauYeHHE MPUOOpEIN TaKue 1eIH, KaK:

1) ¢dopmupoBaHue UWHTEIUIEKTYalbHO PA3BUTOW JIMYHOCTH, TOTOBOWM K
camM000pa3z0BaHUIO, COTPYJAHUYECTBY, CAMOCTOSITEIbBHOMY HNPUHSTHUIO PEIIEHUM,
CIIOCOOHOI a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIJIOBUSM KU3HU;

2) HanpaBJIEHHOCTH OOYYEHHS Ha CHUCTEMATHYECKOE IMPUOOIIEHHUE YYaIlUuXCs K
CaMOCTOSITEJIbHOM  NO3HABaTEJIbHOM  AEATEJIBbHOCTH, HAy4YHBIM  METOJaM
MO3HaHUs, POPMUPYIOIIUM MOTHUBAIIUIO U pa3BUTHUE CIIOCOOHOCTEN K XUMUM;

3) obecrieueHne yCIOBHH, CINOCOOCTBYIOIIMUX MPHOOPETEHUIO OOYYAIOIIUMUCS
onbITa pPa3HOOOpa3HOUN AESITEIbHOCTH, MO3HAHUS U CAMOIIO3HAHMUSI, KIKOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIUN), UMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS
pa3JINYHBIX BUIOB ACSITEIBHOCTH;

4) popMHupoBaHUE YMEHUMN OOBSICHITH U OIIEHUBATH SBJICHUS OKPYKAFOIIETO MUPA
Ha OCHOBAaHWU 3HAHUW MU OMNbITA, MOJYYEHHBIX MOPU U3yUYEHUU XUMUMU;

5) dopmupoBanue y 0OydarOMIMXCsi TYMaHUCTHYECKUX OTHOIIEHUM, ITOHUMAHUS
E€HHOCTH XMMHUYECKUX 3HAHUM /I BRIPAOOTKH KOJIOTHUECKHU 11eJIECO00pa3HOTo
MOBEACHUSI B OBITY M TPYAOBOI AESITEJIHLHOCTH B ILICJISAX COXPAaHEHUSI CBOETO
310POBbsI U OKPYKAOIIEN NPUPOJTHON CPEBI;

6) pasBuTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO |
CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOCHHS OOIISYEeITOBEUYSCKUX II€HHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HANTPABJIICHHOCTH JaJTbHEHIIISTO
oOy4deHwusl.

MECTO YUEBHOI'O [IPEIMETA «XUMU» B YHEBHOM ITJTAHE

B cucteme O6IJ_ICI‘O O6pa3OBaHI/ISI «XHUMUSD IIpU3HaHa 00s13aTEIbHBIM yLIe6HI>IM



OpeaIMETOM, KOTOPBIN BXOJUT B COCTaB OpeaIMETHOMU oOJyactu
«EcTecTBeHHO-HAyYHBIC IPEAMETED).

Y4eOHBIM TUTAaHOM Ha €€ m3ydeHue oTBesieHO 136 y4yeOHBIX 4acoB — 110 2 4 B
Henento B 8 u 9 Kiraccax COOTBETCTBEHHO.

COJEPKAHUE YYEBHOI'O IIPEAMETA «XUMMS»

8 KIIACC

HepBOHa‘Ia.HBHBIe XUMHYCCKUE ITOHATHA

IIpenmer xumuu. Posp XxuMumM B >KU3HM 4esoBeka. Tena u BeuiectBa. Puznyeckue
CBOMCTBA BEIIIECTB. ATperaTHOE COCTOSIHUE BemlecTB. [loHsATHE 0 MeTOJaX MO3HAHUS B
xuMHuU. XUMHUSI B cUCTeMe HayK. UucTele BemiecTBa U cMecu. CriocoObl pa3aesieHus
CMeceH.

ATOMBI M MOJEKYJIbl. XUMHUYecKue djeMeHTbl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble u ciokHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas Qopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX DJJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHast Macca. OTHOCUTEIbHAS
MOJICKYJISIpHasI Macca. MaccoBast JI0JIsI XHMHUYECKOTO 3JIEMSHTa B COCIMHCHUH.

duznUecKkue W XUMUYCSCKHUE SIBJICHUS. XHUMHYECKas peaKIus U e MpU3HAKH.
3aKkOoH COXpaHEHHUsI MAacChl BEIIECTB. XHMMHYECKHE ypaBHeHHUs. Kiaccudurarms
XUMHYECKUX peakiuil (COeIUHEHUs], Pa3JIOKEHUs, 3aMEIICHHUs, OOMEHa).

XUMHUYECKUN SKCOEPUMEHT: 3HAKOMCTBO C XMMHYECKOMH MOCY0H,C MpaBUIaMHu
paGoTrel B Jrabopatopu u nOpuéMaMu oOpalleHus C  J1Ja0OpaTOPHBIM
obopyzoBaHuEeM; U3YYCHHME W ONHUCaHWE (PU3UISCKUX CBOWCTB 0OOpa3moB
HEOpraHUYeCcKUX BelIecTB; HabOJrojneHue gpusnyeckux (IJIaBjIeHHE BOCKA, TasiHUE
A, pacTUpaHUE caxapa B CTyNKE,KUIICHUE U KOHACHCAIIUS BOJAbI) U XUMHUYECKUX
(ropeHre cBedW, NpOKaJIWMBAaHUE MEIHOMW IIPOBOJIOKH, B3aMMOJCHCTBHUE Mejla C
KHCJIOTON) sBJIEHUM, HaAOMIOACHUE W OIHMCAaHHWE MPU3HAKOB MNPOTEKAHUS
XUMHUYECKHUX peaklluil (pa3jioKeHHue caxapa, B3auMOJIEUCTBUE CEPHOU KHUCIIOTHI C
xjopugom Oapus, pasznoxkeHue ruapokcuaa wMeau(ll) npu  HarpeBanHum,
B3amMoJielicTBUe >kejieza ¢ pacTtBopom conu menu(ll)); u3 yuenme cmoco6GoB
pasneneHuss cMeced (C MOMOIIbIO MarHuTa, Q(UIBTPOBAaHHUE, BBITApHUBAHUE,
JTUCTWUTSIIAS, Xpomartorpadus), IPOBESACHHE OYHUCTKH IIOBAPCHHOW COJIH;
HaOJIFOJIEHHEe U OIMCAaHHWE Pe3yJIbTaTOB MPOBEACHUS OIBITa, WILIIOCTPHPYIOIIETO
3aKOH COXPAaHEHUS MaCChl; CO3/IaHUE MOJAeel MOJIEKYJI (ILIapOCTEPKHEBBIX).

Baxmneitmmue peACTABATCIIN HCOPTraHNICCKUX BCIICCTB

Bo3nyx — cmeck razoB. CoctraB Bo3ayxa. Kuciaopon — »JIEMEHT W MpPOCTOE
BemiecTBo. HaxoxxaeHue Kkuciopoaa B ipupojie, Ppruandeckmue 1 XuMHUUEeCKHe CBOMCTBA
(peakuu topenwusi). Oxcunbl. I[lpumenenune xkuciaopona. CriocoObl MTOYyYSHUS
KHUCJIOpoaa B J1abOpaTOpud U  NPOMBIIIIEHHOCTH. KpyroBopor Kuciopojaa B
npupoze. O30H — ayuIoTporHas MOAUDUKAIUS KHUCIOPO/Ia.

TeroBoit d3(pPeKT XUMHUUECKON peakiuu, TEPMOXUMHUYESCKHUE YpPaBHEHHS, dK30- U
SHAOTEPMHUYECKHE pPEaKIMU. TOIMIMBO: yrojb W METaH. 3arpsi3HEHUWE BO3/1yXa,
yCUJIEHHE NapHUKOBOTO 3(pdekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bomopon — »nemMeHT U mpocToe BemectBo. HaxokiaeHue Bogopoaa B MpUPOAE,
(prznyeckue U XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI moyueHus. KUcioTe u
COJIH.

KonnuectBo BemiectBa. Mosnb. MossipHass macca. 3akoH ABoraapo. MoJsipHbIii 00bEM

ra3oB. Pacu€rsl 10 XUMHUYECKUM yPaBHEHUSIM.

dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsbl. HackiienHbie u



HEHACBILICHHBIE pacTBOpBL. PacTBOopuMoOcTs BemecTB B Boge. MaccoBass nouns
BEILIECTBA B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJbl. OcHOBaHus. Posib pacTBOpOB B
npupoAe W B JKU3HU 4ejoBeka. KpyroBopor Bonabl B mpupoje. 3arpsisHEHUE
NpUpoAHbIX BOJA. OXpaHa U OYMCTKA NPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHenuil. Oxeunpl. Kinaccudukanms oKCUI0B:
cojieobpasyronie (OCHOBHBIE, KHCJIOTHBIC, amM(OTEepHBIE) U HECOJICOOpa3yIoIIHe.
Homenknatypa oxcuaoB (MexayHapoaHass W TpuBuaibHas). dusnmueckue U
XUMHYECKHE CBOMCTBA OKCUAOB. [loiryyenue okcnnos.

OcHoBanus. Knaccudukanuss ocHoBaHUM: ENOYN U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknatypa ocHOBaHMH (MeXIyHapoJHas U TpuBHalbHas1). dusnueckue U
XUMHYECKHE CBOMCTBA OCHOBaHUM. [loirydenne ocHOBaHUIA.

Kucnotel. Knaccudpukanuus kucior. HomeHkiaTypa KHUCHOT (MeXIyHapoaHas U
TpuBHANbHASL). PUMYECKUE U XUMHUYECKHE CBOMCTBa KHUCJIOT. Psa akTuBHOCTH
metauioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Howmenknatypa conel (MexayHaponHas MW TpuBHalbHas). Pusnueckue u

XuMmudeckue cporictea coiueul. [lomydenue coien.

I'eneTnueckas cBsI3b MEXy KJIaCCaMH HEOPraHUYECKUX COCITMHEHUH.

XVMHUYECKUM  OKCHEPUMEHT: KAadeCTBEHHOE  OIIPEACIEHHUE  COACpPKaHU
KHCJIOpOJa B BO3/AyXe€; MNOJyd€HHUE, COOMpaHHUE, pacllO3ZHAaBaHUE W H3yUEHUE
CBOICTB KHCJIOpPOJa; HAOJIIOJEHUE B3aUMOJEHCTBUS BEILECTB C KHUCIOPOJAOM U
YCJIOBUSI BO3HUKHOBEHHSI M MpEKpallleHusi ropeHus (I1okapa); O3HAKOMJIEHHE C
oOpa3llaMM OKCHJAOB U OIIMCAaHUE HX CBOMCTB; IIOJy4dYE€HHE, CcOOUpaHuUe,
pacrio3HaBaHUE W H3y4YE€HHE CBOMCTB BoJopoda (TOpeHHue); B3aUMOJEUCTBHE
Bogopoaa ¢ okcuaoM meau(ll) (Bo3aMOKHO HMCHOJB30BaHME BHUACOMATEPHUATIOB);
HaOmoeHue oOpa3loB BEILIECTB KOJMYECTBOM 1 MOJIb; HCCIIelOBaHUE
OCOOEHHOCTEM pacTBOpPEHUsI BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO;
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIIEHHONW MAacCOBOW J0JIEM PACTBOPEHHOIO
BEIIECTBA; B3aMMOJICMCTBHE BOABI C MeTaJulaMH (HATPUEM U KaJbIUEM)
(BOBMO>@XHO MCHOJIB30BAaHHUE BHIAEOMATEPUAITIOB); OIIPEJCICHUE PACTBOPOB
KHCJIOT UM MIeJOoYeil C IOMOIIbI0 HWHIAUKATOPOB; HCCIEI0BaHUE O00Opa3loB
HEOPraHUYEeCKUX BEIIECTB pPa3JIUYHBIX KJAacCOB; HaOJIOJICHUE W3MEHEHUS
OKpacKM HHJIUKATOPOB B pacTBOpax KHCJIOT ¢ MICJIOYEeH; H3yUYCHHE
B3auMoaericTtBus okcusaa Meau(ll) ¢ pactBopom cepHOM KHCIOTBI, KHUCIJIOT C
MeTajulaMH, peakKUMi HEeWUTpalu3alyy; NOJy4YEeHUE HEPacTBOPUMBIX OCHOBAHMHU,
BBITECHEHWE OJHOIo MeTajuia JApyruM U3 pacTBoOpa COJIU; peElIeHHue
SKCIIEPUMEHTAJIBHBIX 3aJa4d Mo Teme «BakHeillne Kilacchl HEOpPraHUYEeCKHX
COECIIUHEHU .

[Tepuoanueckuit 3akoH u [lepuoanueckas cucreMa XuMuueckux anemenTos /1. 1.
MenneneeBa. CTpoeHHe aTOMOB.
Xumndeckas cBs3b. OKUCIUTENbHO-BOCCTAHOBUTENBHbIE PEAKIIUH

ITepBble mONBITKH KJ1acCUPUKAIIMU XUMHUYECKHX 2J1€eMEHTOB. [ToHsITHE O rpynmax
CXOJIHBIX DJIEMEHTOB (ILIEJIOYHBIE W MICJIOYHO3EMEJIbHbIE METaJUIbl, IaJIOTEHBbI,
WHEPTHBIE Ta3bl). DJIEMEHTHhI, KOTOpble 0O0pa3yioT am@OTEepHBbIE OKCHUIABI U
TUAPOKCUIBL.

Ilepuonnueckuii 3akoH. Ilepuonudeckas cucremMa XUMHUYECKUX dJyiemMeHTOB JI. .
MenneneeBa. KopoTkonepuoanas u jainuHHONepuonaHas ¢opmel  I[lepuonnueckoit
cucteMbl  xumudyeckux  siaeMeHToB J[. M. MenneneeBa. Ilepnoabl m rpymnisl.
DuU3nYeCcKU CMBICII NOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAa U I'PYIIILI DJIEMEHTA.

Crtpoenne aromoB. CocraB aTomHbIX sAznep. M3zoromsl. Onektponsl. CrTpoeHue



AJICKTPOHHBIX 000J104eK aTOMOB TepBbIXx 20 XuMHYecKuX dJjieMeHTOB llepuommyeckoit
cuctrembl J[. . MenneneeBa. XapaKTepUCTHKAa XHMHUYECKOTO 3JJIEMEHTa IO  €ro
noJsioxkeHuro B Ilepuonuueckont cucreme [1. M. Menneneena.

3aKOHOMEPHOCTU HW3MEHEHHs paguyca aTOMOB XHMMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IpyIlllaMu MEepHoJiaM. 3HAYEHUE
Ilepuoanueckoro 3akoHa u I[lepuonguueckoili CHUCTEMBI XHMMHUYECKHUX 3JIEMEHTOB
IS pa3BUTHSA HAyKd U npakTuku. . 1. MenneneeB — yd€HbINA U TpaXkJIaHUH.

Xumuueckas CBSI3b. KoBanentnass  (monsipHas u HETOJISIpHAsi) CBS3b.
DIIEKTPOOTPHULIATEILHOCTh XUMUYECKUX dJIEMEHTOB. MoHHast CBSI3b.

CreneHn OKHCJICHUA. OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIE pCaKuuu. HpOL[CCCbI
OKHMCJIEHHUS U BoccTaHOBIEeHUs. OKHUCIUTEIN YU BOCCTAHOBUTEIIH.

XUMUYECKUH DKCIIEPUMEHT: HW3y4YeHHE OOpa3loB BEHISCTB METAJUIOB U
HEMETAJUIOB; B3aWMOJICMCTBUE THJAPOKCHIA IUHKA C pPacTBOpaMU KHCIOT U
IIEJI0YEH; IIpOBEACHUE OIIBITOB, UIITIOCTPUPYIOIIUX IIpUMEPHI
OKMCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX pEaKIUN (TrOpeHHUEe, peaklMU pas3yIoKEeHUs,
COEIUHEHUSA ).

9 KJIACC

BCIIIGCTBO N XUMHAYCCKaA pCaKusa

Ilepunoanueckuin 3akoH. llepuoanueckass cucremMa XUMHUUYECKuUX 3jiemeHToB /J[. H.
MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMHYECKHUX
DJIEMEHTOB IIEPBBIX TpEX  IIEPUOAOB, Kalus, KaJIbLUMA M HUX COCIAUHCHHUH B
COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B [lepuoandeckoi CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHAbl XHMHUYECKOW CBsI3U. THUIBI KPUCTAJLUIMYECKHUX
PEeLIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIlA KPUCTAIUIMYECKON PEIIETKU U
BUJ1a XUMUYECKOU CBA3U.

Knaccudukanmus u1 HOMEHKJIaTypa HEOPTaHUYECKUX BELIESCTB (MEXXIyHapoIHas
U TpUBHAJIbHAas1). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K PA3JIUYHBIM
KJIaCCaM HEOPraHUYECKUX COEIUHEHUMN, T'€HETHUYECKasi CBA3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanmusa XUMHUECKHUX pEaKLMM MO pa3IudyHbIM IpHU3HAKaM (MO YHUCIY U
COCTaBy Y4YAacTBYIOIIMX B PEaKIUM BEIIeCTB, IO TermioBoMy 3¢PeKTy, Mo
U3MEHEHUIO CTEIIeHEH OKHCJIEHUSI XMMHUYECKHUX BJIE€MEHTOB, M0 0OpaTUMOCTH, MO
Y4acTHIO KaTaau3aTtopa). DK30- U SHJIOTEPMHUUYECKUE PEaKIUU, TEPMOXUMHUUYECKHE
YPaBHEHUS.

ITonsitue o ckopoctu xumMuyeckod peakuuu. I[loHsitTue 06 oOOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHUX peakiusx. [IoHATHEe O TOMOTe€HHBIX U I'e€TepOre€HHbIX
peakuusax. IloHstne o XumMHUyeckoM paBHOBecHU. @DaKTOpPbI, BIMUSIOLIUE Ha
CKOPOCTb XUMHUYECKON PEAKIIUU U IIOJIO)KEHUE XUMUUYECKOI'O PABHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, AJIEKTPOHHBIN OastaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOU peaknuu. CocraBienue YpaBHEHUM
OKHUCJIMTEIIbHO-BOCCTAHOBUTEJIBHBIX  pEaKUMHA €  HCIOJIb30BaHUEM  MeETOJa
AJIEKTPOHHOTO OajiaHca.

Teopust 3NEKTPOJUTUYECKON JUCCOLUMALNN. ODJIEKTPOJUTBI M HEDJIEKTPOJIUTHI.
Katuonbl, aHnoHbl. MexXxaHuU3M JOUCCOLMALMHA BEIIECTB C pPa3JIMYHBIMHU BHIAMH
XUMHU4YecKoH cBsi3u. CreneHs auccounanuy. CUiibHbIE U cJ1a0ble 3JIEKTPOJIUTHI.

Peakniuu noHHOTOo OOMeHa. YCIIOBUS MPOTEKAHUs peaKIuii MOHHOTO OoOMeHa,



NOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peaknuii. CBolcTBa KHCIOT,
OCHOBAHUI U COJICH B CBETE MPEACTABICHUH 00 DIICKTPOJIUTUICCKOU JUCCOITUAIAH.
KauecTBeHHbIE peaKIMU Ha UOHBIL. [IOHsTHE O TMAPOIN3E COJIEH.

XUMHUYECKUN HDKCOEPUMEHT: O3HAKOMJIEHHE C MOJCISIMH KPHUCTAIIMYECKUX
pEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB W HEMeTa/uioB (Trpadura u
ajgMmasa), CJIOXHBIX BEHISCTB (XJIOpUJA HATPHsl); HCCIECAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XWUMHUYECKOW PpPEaKIMH OT BO3JCUCTBHUS pPa3IHYHBIX (PaKTOpPOB;
UCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTHU PACTBOPOB BEIIIECTB, IPOIlecca JJUCCOIHMAIIUU
KHCJIOT, IIeJIoOYed U coyiel (BO3MOYXHO HCIOJIB30BaHHUE BHIACOMATEPHAIIOB); ITPO-
BEJICHUE OIILITOB, WUIIOCTPUPYIOMIUX TPU3HAKU NPOTCKAHUSI PEAKIUU HMOHHOTO
obMeHa (oOpa3oBaHHE OCajiKa, BBIJACJIICHHE ra3a, oOpa3oBaHHE BOJBI); OIILITOB,
WUTIOCTPUPYIOIIUX  OPUMEPHI  OKHCIUTEIBHO-BOCCTAHOBUTEJILHBIX  PEAKIIUN
(ropeHue, peaKIMu pa3IoKCHHsI, COCITUHEHUS); PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIIECTB C IIOMOIIBIO KAa4e€CTBEHHBIX PEaKIIMi Ha HOHBI; PEUIEHUE 3SKCOEepU-
MCHTAJILHBIX 3aJ1a4.

Hemerams! u ux COCAMHCHUA

OOmias xapakTepruCcTHUKa TajJoreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEepHBIS
crenieHn okuciaeHuss. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB —
rajoreHoB. XHWMHYECKHUE CBOMCTBA Ha mnOpuMepe xJjiopa (B3aUMOJCHCTBHUE C
MeTaJulaMM, HeMeTajulaMH, luesnodaMu). Xioposogopod. ComnsiHasg KHUCIIOTa,
XUMHUYECKHE CBOMCTBA, NOIyUYeHUE, IpuMeHeHue. JleficTBue XJjiopa U XJIOPOBOJIOpOa
Ha OpraHu3M 4esloBeka. BakHeilllime XJIOpUJbl M HUX HAXO0XJIEHUEB HPUPOIE .

OOmias xapakTeprucTrKa 31eMeHTOB VIA-rpyrnmbel. OCOOEHHOCTH CTPOCHHST aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIJICHUS.

Crpoenue u ¢GHU3NYESCKHE CBOWCTBA IIPOCTBHIX BEIIECTB — KHCJIOPOAAa U CEPHI.
AnnorpornHble MoguUKaIMU KHUCJIOpoAda U cepbl. XHMMHUYECKUE CBOMCTBA CEpBHI.
CepoBonopoa, cTpoeHue, (pu3nuecKkue M Xumuueckue cBoicTBa. OKCHIBI cepbl Kak
MPEJICTABUTEIN KHCIOTHBIX OKCHJIOB. CepHasi KUCI0Ta, GU3NYECKHEe U XHUMUYECKHUE
cBoiicTBa (OOmMe Kak IIpeJCTaBUTENsl Kjlacca KHCJIOT M CHeHUu(PUYECKUeE).
XUMHYECKHE pEeaKIUM, JIeKallue B OCHOBE IPOMBIIIJIEHHOrO cnocoda IMOJy4dYeHUs
cepHoil kucyoThl. [Ipumenenue. Coyin cepHOUN KUCIOTHI, KAUECTBEHHAsl peakiusi Ha
cynbdar-uodH. HaxoxneHnue ceppl W €€ COEIMHEHUMM B IpUpoae. XUMHYECKOE
3arps3HEHUE OKpY’Karollell cpeabl COEIUMHEHUSIMU cepbl (KUCJIOTHBIE JOXK]IH,
3arpsi3HEHHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €T0 MPEOTBPAILIEHUS.

OO1as xapakTepUCTUKa 3J1eMEeHTOB V A-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpPHbIE CTENIEHU OKHCIICHUSI.

A3oT, pacnpocTpaHeHHE B IIpUpoJe, (PU3NUYECKHE U XUMHUYECKHE CBOMCTBA.
KpyroBopoT a3ora B npupoae. AMMHAK, €ro (pu3nyecKkueu XUMHUYECKHE CBOMCTBA,
rnoJiydeHue u npumeHenue. Coiam aMMOHMS, UX PU3NYECKHUE U XUMUYECKUE CBONMCTBA,
npumeHeHne. KadecTBeHHass peakiiusi Ha HMOHBI aMMOHHUS. A30THasl KHUCJIOTa, €€
nojy4yeHue, GUu3ndeckue U XMMUYeCcKrue CBOMCTBA (00III1e KaK MpeJICTaBUTENs Kiiacca
KUCIOT U crneuuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MHUHEpaIbHBIX yA0OpeHui. XUMHUECKO€  3arpsA3HEHHE  OKpy»Kalolled  cpeibl
COEIUHEHUSIMU a30Ta (KHUCJIOTHBIE [OXIWU, 3arpsA3HEHHE BO3AyXa, MHOYBbl U
BOJIOEMOB).

docdop, amnorponHbie Moaubukauuu ¢docdopa, (puMUeckHe U XUMHUYECKHUE
coiictBa. Okcua dochopa(V) u docdhopnas kuciora, GUIMIESCKHUE U XUMUYECKHUE
cBoiicTBa, monydyeHue. lMcnonbp3oBaHue ¢docdatoB B KadecTBE MHUHEpPAIbHBIX
yI0OpeHuil.



OO6mmas xapakTepucTtuka 3j1emMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKHCJICHUSI.

Yriepon, auIoTpOITHbIE MOAU(MHUKALINN, PACIPOCTpaHEHUE B MPUPOJIE, (pru3ndeckue
U Xumuudeckue cBoicTBa. AncopOuus. Kpyrosopor yriepoaa B npupone. OKCHABI
yriaepona, ux (U3MUECKHe M XUMHYECKHE CBOWCTBA, JCWCTBME Ha  JKUBBIE
OpraHu3Mbl, TIOJyY€HUE W MPUMEHEHUE. DKOJIOTHUYECKUE MPOOJIEMBbI, CB3aHHBIE C
okcuaoM yriuepona(lV); runoresa rio0anbHOrO NOTEIJICHUS KJIMMATa; MapHUKOBBIN
s(pdekr. YrompHas kuciora U e€ coiau, UX (PU3MUECKHe U XUMHYECKHE CBOMCTBA,
rnojiyueHne ¢ npumeHeHue. KadecTBeHHass peaknus Ha  KapOOHAT-UOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIIEHHOCTH M CEJIBCKOM
XO3SIUCTBE.

IlepBoHauanbHBIE NOHATHUSI OO0 OPraHUYECKHUX BEIIECTBAX KaK O COCAUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIEH, 3TaHOJ, [NIMLEPUH, YKCYCHasi KHUCJIOTA).
HNx cocraB um xumudyeckoe crtpoeHue. IloHsiTHE O OHOJOTMYECKH BAXKHBIX
BEIlIECTBaX: JKHUpax, OeyKkax, yIjeBoJaX — W HX POJU B KHU3HHU 4YEJIOBEKA.
MarepuaabHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHECHUM.

Kpemnuii, ero ¢puzndyeckne 1 XMMHYECKHUE CBOMCTBA, MOJy4YeHUEU NIPUMEHEHUE.
CoennHenust KpeMHUs B ripupoje. O0mue npeacrasiaeHus: 00 okcuae kpeMuus(I1V)
U KpemMHHeBOM kuciore. CUIMKaThl, UX MCHOJb30BaHHE B OBITY, MEIMIIMHE,
MPOMBIIJIEHHOCTH. BakHeilne cTpouTenbHbIE MaTepHalbl: KepamMHKa, CTEKJIO,
IeMEHT, OeTOoH, kene300eToH. I[IpobieMbl OE30IMaCHOrO  HWCHOJIB30BAaHUS
CTPOUTEJILHBIX MaTE€pUAIOB B IIOBCEIHEBHOM JKU3HU.

XUMHUYECKUH 3KCIIEPUMEHT: HM3ydYeHHE OOpa3llOB HEOPraHUYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KUCJIOTHI; IPOBEICHUE Ka4YE€CTBEHHBIX PEAKIIMII HA XJIOPUA-UOHBI
1 HaOJIIOJIEHUE MPU3HAKOB UX IIPOTEKAHMS; OIBIThI, OTpaXkaromuye pu3ndecKkue u
XUMHUYECKHE CBONMCTBA IaJIOT€HOB M HUX COEAWHEHHH (BO3MO>XHO HCIIOJIb30BaHUE
BHUJIEOMAaTEpHAJIOB); O3HAKOMJIEHHME C oOpa3namMu XJIOpPUJIOB (TaJIOT€HUIOB);
O3HaKOMJICHHE ¢ 0Opa3iiaMu cepbl U €€ coeIMHeHUsIMU (BO3MOKHO HCITOJIB30BaHUE
BHU€OMaTepHasoB); HaOIIOICEHUE Mpollecca OOyTJIMBaHUs caxapa IoJ JIeHCTBHEM
KOHILEHTPUPOBAHHOM CEPHOM  KHCJIOTBI; HM3y4YCHHUE XHMHYECKHUX CBOWCTB
pa30aBIE€HHOM CEpHOl KHUCIOThI, IIPOBEACHHE KAYECTBEHHOW peakluu Ha
cyabdaT-HOH U HAOJIOAEHHE IIpHU3HAKa €€ TMPOTEeKAHUs; O3HAKOMJIEHHUE C
(puznueckumMu cBoilicTBaMu azora, ¢ochopa M HUX COECAUHEHUH (BO3ZMOKHO
HWCHOJIb30BaHUE BHJEOMATEpHUAJIOB), oOOpa3lamMHu a30THBIX U  (GochopHBIX
yaoOpeHuii; mnojydeHue, coOHpaHHUE, paclo3HaBaHUE W H3YyUYEHHE CBOMCTB
aMMUaKa; IpOBEJACHUE KaUECTBEHHBIX pEakllMii Ha MOH aMMOHHs U ¢ocdaT-uoH
U W3y4YCHHUE MPU3HAKOBUX IPOTEKAaHMs, B3aUMOIEHCTBHE KOHIEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MeJbI0 (BO3MOXHO HWCHOJIb30BaHUE BHJICOMATEPHUAIIOB);
U3y4deHHUE MOJEJIe KPHUCTAIUIMYECKUX pEeHIETOK ajiMasa, rpadura, pyriepeHa;
O3HAKOMJIEHHE C  [pPOIEeccOM  aacopOIuu  pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U yCTPONCTBOM IMPOTHUBOras3a; IojiydeHue, cooupanue,
pacnmo3HaBaHME M U3Yy4UYE€HHE CBOMCTB YIJIEKHCJIOrO Tras3a; HOpOBEICHUE
KAa4eCTBEHHBIX peakIUi Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yUYCHHE NPU3HAKOB
UX NPOTEKAaHHUS; O3HAKOMJIEHHE C IPOAYKIHEH CUIMKATHONW IPOMBIIIIEHHOCTH;
pelIeHne 3KCIIEpUMEHTAJIbHBIX 3a/ad no TeMme «BaxHelIllne HeMeTauibl U UX
COEIUHEHUS.

Mertasl ¥ X COEIUHEHUS
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ux nosoxeHuss B llepuoamyeckor cucTeMe XUMHYECKUX 3jemeHTtoB /J[. .
MenaeneeBa u cTpoeHuss atoMoB. CTpoeHHE MeTaJL10B. MeTtajindeckasi CBsI3b U
METa/UIMYecKass  KpUCTa/UIMYecKass  peméTka.  ODJICKTPOXUMHUUYECKUU  psi
HanpsDKeHUH MeTauioB. PU3MYEeCKHe U XUMHUYECKHUEe CBOMcTBa MeTaiuioB. O0mue
CIIOCOOBI MOJIydeHUsT MeTauioB. IIoHATHE O KOPpPO3MHM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, JIIOPAJTIOMUHUU,
OpoH3a) U UX MMPUMEHEHHUE B OBITY U IPOMBINIICHHOCTH.

[Ilemounble MeTamnbl: MOJOXKEeHHE B llepuoamyeckoidl cHUCTEME XHUMHYECKHX
asniemeHToB /[I. M. MenneneeBa; CTpoeHME HX aTOMOB; HAaXOXKIEHUE B IIPUPOLIE.
dusznyeckue U XMMHUYECKUE CBOMCTBa (Ha IpuMmepe HaTpus U Kanus). Oxkcuael u
TUAPOKCHUIBI HaTpus U Kaius. [[puyMeHeHre HICIOYHBIX METAIIOB U UX COCTUHEHUH.

[I{emouHO3EMENBHBIE MeTaJUIbI MarHum u KaJIbIIUM: IOJIO)KEHUE B
Ilepunoanueckor cucremMe XUMUYECKUX 3neMeHTOB J[. 1. MeHnneneeBa; CTpO€HUE UX
aTOMOB; HaxoOXJeHue B mnpupoje. PHU3nyecKkue U XMMHUYECKHE CBOMCTBA MArHus U
Kanblus. Baxuelue coenuHeHus Kaabus (OKCHUI, TUAPOKCHUI, coin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmroMuHui: ToiokeHue B [lepumonmyeckoid cUCTEME XUMHUYECKHUX dJieMeHTOB /l.
M. MenneneeBa; CTpOEHHE aroma; HaxXxoXJAeHUE B Ipupone. PDusnyeckue u
XAUMUYECKHE CBOMCTBA aJOMHUHHA. AMQOTEpHBIE CBOWMCTBA OKCHIA W THAPOKCHIA
AITFOMUHUS.

Kemneszo: nonoxenue B lleppognueckoi cucremMe XMMHYECKHUX AineMeHToB . U.
MenpeneeBa; CTpOCHUE aTOMa; HaX0XJACHUE B Npupose. PU3NYEeCKUe U XUMHUUYECKUE
cBoiicTBa xkene3a. Oxcunsl, ruapokcuabl u conu xkene3a(ll) u xenesa(Ill), ux cocras,
CBOMCTBAa ¥ IOJIy4YECHHE.

XUMHUYECKUH 3KCIEPUMEHT: O3HAaKOMJICHHUE ¢ OOpa3llaMu METAJIOB U CILIABOB,
ux (U3NUYECKUMHU CBOMCTBAMHU; H3YyUYE€HHE pEe3yJbTaTOB KOPPO3UU METAJUIOB
(BO3MO>KHO HCIMOJIB30BaHUE BUIEOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOAENCTBUS
OKCHUJla KaJibIiUsi M  HATpusi C  BOJAOM  (BO3MOXHO  HCHOJIb30BaHHE
BHU€OMaTEpHaIOB); HWCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI; IpOIlEcCa TOPEHUS
J)Kejesa B KUCIOpoAe (BO3MOYKHO  HCIOJIB30BAaHHE BHIAEOMATEPHUAIOB);
NPU3HAKOB MPOTEKAaHUsI KAaUECTBEHHBIX peaKlMii Ha MOHBI (MarHus, KajabIus,
ajqroMuHUs, 1uHKa, >xenesza(ll) wm xeneza(lll), memu(ll)); nHabOmronenue wu
OIIMCaHHUE IPOLIECCOB OKpallMBaHUs IUIAMEHHM HWOHAMM HATpUs, Kalus H
Kajublusd (BO3MOYKHO MCHOJIB30BAHHE BHIACOMATEPHUAIIOB); HCCIEIOBAHUE
aM@OTEPHBIX CBOMCTB TMAPOKCHAA AJIIOMUHHUS U THAPOKCHAA IIMHKA; pElIeHUEe
DKCHEPHUMEHTAJIBHBIX 3aZla4y 0 TeMe «BaxkHeNIe MeTauIbl U UX COEIUHEHUSI».

XuMHSA ¥ OKpyKaroLas cpeja

Hossle marepuasnsl 1 TEXHOJOTUH. BemiectBa U mMarepuanbl B MMOBCEIHEBHOU
KM3HU 4YeJloBeKa. XUMHUS M 340poBbe. be3omacHoe HCIoJIb30BaHUE BELIECTB U
XUMUYECKUX peaknuil B OwITy. IlepBas momMomip mpu XUMHYECKHX OXOTrax Hu
oTpaBJicHUsIX. OCHOBBI PKOJOTHYECKOU TPaMOTHOCTH. XUMHUUYECKOE 3arps3HEHUE
OKpYy>Karolel cpensl (rpeaenpHas JonycrtuMmasi KoHeHtpaius semects — [1J1K).
Ponp XxMuu B pelmeHn 3KOJIOTHIECKUX MPOOIIEM.

I[IpuponHbie HCTOYHUKH YTJIAESBOJOPOAOB (Yroab, NPUPOAHBINA Tra3, HE(TH),
MPOJIYKTHI UX TIEpepabOTKH, UX POJIb B OBITY U IIPOMBIIIIJIECHHOCTH.

XUMHUYECKUNU DKCIIEPUMEHT: H3ydeHHe oOpas3loB MaTepHhalioB (CTEKJIO, CILIABBI
METAJUIOB, MOJIUMEPHBIE MATECPHUAITHI).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O MPEJIMETA «XUMHUSA»



4)

HA YPOBHEOCHOBHOI'O OBIIIEI'O ObPA3OBAHUS

HBy‘-IeHI/IC XUMHUHN B OCHOBHOM IIKOJIE HaIrpaBJICHO Ha  JOCTHIKCHHUC
06y‘IaIOI_I_II/IMI/IC$I JIJMYHOCTHBIX, MCTANpPCIMCTHBIX H IPCIMCTHBIX PE3YyJIbTaTOB
OCBOCHUIA y‘IC6HOFO npeamMeTa.

JIN4HOCTHBIE Pe3yIbTAThI

JImdHOCTHBIE  pE3yJIbTaThl OCBOCHHUS IPOTPaMMBI  OCHOBHOTO  OOIIEro
0o0pa3oBaHUsl JIOCTUTAIOTCSI B XOJA¢ OOy4YeHHUs] XMMHUM B €IUHCTBE Y4YEOHOU U
BOCIIUTATCIIHLHOM ACATCIIBPHOCTHU OpI‘aHI/IBaHI/II/I B

COOTBETCTBHH C TPAAUIHOHHBIMH POCCHHCKUMHU COLMOKYJIBTYPHBIMH U
AYXOBHO-HPAaBCTBCHHBIMU LCHHOCTSIMMH, INPUHATBIMHU B O6H.[CCTB€ InpaBujiaMu H
HOpPMaMH HNOBEJACHHUS U CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS
1 COLMAITHU3AIN O0YyJaFOINXCH.

JIMYHOCTHBIE pEe3yabTaThl OTPAXKAIOT COOPMUPOBAHHOCTH, B TOM YHCJIC B HaCTH:

HanHOTquCKOFO BOCIIMTaHUA

1) HEHHOCTHOI'O OTHOWIECHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAy4YHOMY HACJIEIWIO, HNOHUMAaHUs 3HAYEHUS XUMHUYECKOM HayKH B XHU3HHU
COBPEMEHHOTO OOIIecCTBa, CHOCOOHOCTH BJAJIETh AOCTOBEpPHOI HHPOpMauUeit o
NEePEJIOBbIX JOCTHUXKEHUAX M OTKPBITHUSIX MHPOBOM M OTEUECTBEHHOW XWUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpaA U OOIIECTBA;

I'paxxaaHcKOro BoCIIMTaHUS

2) IpeaACTaBJICHHUA O COLHAJIbHBIX HOpMax HW IIpaBHJIaX MCKINYHOCTHBIX
OTHONICHHUI B KOJUICKTUBC, KOMMyHI/IKaTPIBHOﬁ KOMIICTCHTHOCTHU B O6IIICCTB€HHO
HOJ'ICSHOﬁ, y‘-IC6HO—I/ICCJ'Ie,I[OBaTCJ'ILCKOI>'I, TBOpquKOﬁ n Apyrux BHJax
ACATCIBbHOCTHU; TOTOBHOCTH K Pa3HO- 06p33H0ﬁ COBMECTHOM ACATCIIBHOCTU IIPHU
BBITTIOJIHCHHWH y‘-IC6HI)IX, IIO3HABAaTCJIIbHBIX 3aJa4, BbIIIOJIHCHHUHN XHMHYCCKUX
OKCIICPUMCHTOB, CO3JaHUU y‘Ie6HLIX IIPOCKTOB, CTPCMJICHUS K B3aUMOIIOHUMAaHHUIO
1 B3aUMOIIOMOIIIKX B IIPOLECCEC 3TOM y‘~I€6HOI>i ACATCIBHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE IIOBEJCHUE U INOCTYIIKHM CBOHUX TOBapI/IHlef/'I C IIO3UIHH
HPaBCTBCHHLIX U ITPABOBBLIX HOPM C yqéTOM OCO3HaHUsA HOCJ'IGI[CTBI/Iﬁ IIOCTYIIKOB,

HGHHOCTI/I HAY4YHOI'O ITO3HAHUA

3) MUPOBO33PEHUYECKUX IPEACTABJICHUN O BEILIECTBE U XMMUYECKOU pPEaKLMH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIOLIIUX
OCHOBY JUIS TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpa; MPEJCTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
OPUPOJIHOM CPENOHN, O POJIU XUMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEM;
IIO3HABATCIBbHBIX MOTHBOB, HAIIPABJICHHbLIX Ha IIOJIYYCHHEC HOBBIX 3HAHUHA I10 XUMHU,
HCO6XOI[I/IMI>IX AJIA OOBsICHEHUS Ha6J'IIO,E[aeMI:IX IponeccoB u ﬂBHeHHﬁ;

5) IO3HaBaTEIbHOU, NH(POPMAIIMOHHON U YUTATECIbCKOW KYJIBTYPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJILHOW paboThl C YYEOHBIMH TEKCTaMH, CIIPaBOYHOU
JIUTEpaTypor, JOCTYOHBIMH TEXHHYECKMMH CPEJICTBAMH WH(OPMAITHOHHBIX
TEXHOJIOIUM;

6) UHTEepeca K OOYYEeHUIO U TIO3HAHUIO, IJF0O003HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TMPOSKTHOW U  HCCIIENOBATEILCKOMU
JIeSITEJIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBJICHHOCTH M YPOBHS OOydYeHUS B
JanbHEHIIIEM;

®opmupoBaHKs KYJIbTYphl 3]0POBbS



7) OCO3HAHUSI [EHHOCTH J>KU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3JIOPOBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KWU3HU, OCO3HAHUS IMOCIICICTBUUA U
HETIPUSTHUS BPESAHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIsI, HAPKOTHKOB, KYpPEHHUSI),
HEOOXOJIMMOCTH COOJIIOJICHUSI NpaBWJI OE30IMIaCHOCTH IIpu  oOOpamieHuu C
XUMHYCCKHUMH BEIIICCTBAMHU B OBITY U peajIbHOM >KHU3HU;

Tpynosoro BocriuTanus

8) MHTEepeca K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuii u Tpyaa pa3-JIUdHOTO po/ia,
YBa)K€HHE K TPY/ly U pe3yjbTaTaM TPYyAOBOH AESITEJILHOCTH, B TOM YHCJI€ HA OCHOBE
OpPUMEHEHHUs  IPEAMETHBIX 3HAaHUW II0 XWMHWH, OCO3HAaHHOTO BBIOOpa
WHAWBUAYAJIbHON TPAEKTOPHUHU IIPOJOJDKEHUS 00pa3oBaHUs C yUYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHUHU, OOIIECTBEHHBIX HUHTEPECOB U NTOTPEOHOCTEM;
yCHEUIHOH mpodeCCUOHATBHON JIESITSIILHOCTH U PA3BUTHUSI HEOOXOIUMBIX
YMEHUH; TOTOBHOCTH aJalITUPOBATHCS B MPOPECCUOHATBHON Cpe/ic;

OKOJIOTMYECKOTO BOCIIUTAHUSA

9) PKOJIOTHYECKH LEJIECOOOPaA3HOro OTHOMICHUSI K MPUPOAE KaK HCTOYHHUKY
’KM3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMsI, IOHUMAaHUS LIEHHOCTH 3J0pOBOTO U
Oe3zomacHOrO OOpas3a XU3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY
(r3uueckoMy M NCUXHWYECKOMY 30POBBIO, OCO3HAHUSI IEHHOCTH COOIIIOJICHUS
mpaBuJI 0€30MacCHOTO MOBEJICHUS IIPU paboTe C BEIIeCTBAMH, a TAK)KE B CUTyalUAX,
YTPOXKAIOIINX 3[JOPOBBIO U KU3HU JTIOACH;

10) cnOCOOHOCTH NPUMEHSTh 3HAHUSI, MOJydaeMbl€ HPHU U3YyUYEHUU XUMUHU,
JJIsl pelIeHHs 3aJad, CBsI3aHHBIX C OKpYJKaloLIed NOPHUPOJHOU CpEeaoH,
HOBBIIICHUSI YPOBHS 3KOJIOTMYECKOM KYJBbTYpPbl, OCO3HAHUS TIJ00aJIBHOIO
XapakTepa 3KOJOTHYECKUX NPoOIeM M MyTe UX PEIIeHUs IIOCPEICTBOM METOI0B
XUMMU;

11) PKOJIOTUYECKOTO  MBILIUIEHUSI, yYMEHHUSI  PYKOBOJICTBOBAaTbCSI UM B
MO3HAaBaTEIbHON, KOMMYHHUKATUBHON U COLIMAJIBHOMN MPAaKTHKE.

MetanpegMeTHbIe pe3yJIbTaThI

B cocraBe MeTanpeaMETHBIX pPE3yJIbTATOB  BBIAEISIIOT 3HAUYUMBIE IS
(popMmupoBaHUsI MHPOBO33pPEHHUsI OOIIEHAy4YHbIE TIOHATHUS (3aKOH, TeopHus,
OPUHLMUII, TUIOTE3a, (akT, CUCTEMA, IPOILECC, PKCIEPUMEHT U JIp.), KOTOpPbIE
HUCHOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX HpeaMeTax U IO3BOJISIOT Ha
OCHOBE€ 3HAaHUN U3 ITUX NPEAMETOB (POopMUpPOBaATh IMPEACTABIECHUE O 1IEJIOCTHOM
Hay4YHOM KapTUHE MHpa, U YHUBEpCAJIbHbIC yUeOHbIEe NeHCTBUS (O3HABAaTEIbHbIE,
KOMMYHUKATHUBHbBIC, PETYJISITUBHBIE), KOTOpbIE oOecneynBaroT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHHUPOBAHUIO M OCYLIECTBIIEHHIO y4eOHOM
JIEATEIILHOCTH.

MeranpenMeTHble pe3yiabTaTbl OCBOEHHsSI 0O0pa3oBaTeIbHOM MNpPOTpaMMbl MO
XUMHHU OTPAXKAIOT OBJIAJEHNE YHUBEPCAIbHBIMU I03HABATEIbHBIMU JICUCTBUSAMH, B
TOM 4YHCJIE:

ba3oBeIMU TOrHUECKUMH JEHCTBUAMU

1) YMCHHUEM HCIIOJIB30BaThb HpI/IéMBI JJOrNYC€CKOIr0 MBIINUUICHHUA ITPHU OCBOCHHUHU
3HAHHM: pacKpbIBaThb CMBbBICII XUMHUYCCKHUX TMMOHSATHUN (BBII[GJ'IHTB nX XapaKTCPHBIC
IIPpU3HaK1, yCTaHaBJIMBATb B3aHMMOCBs3b C APYTrUuMHU HOHHTI/ISIMI/I), HCITIOJIb30BaTh
IIOHATHS OJI5 OOBSICHECHHS OTIACIIBbHBIX (I)aKTOB u ﬂBHeHHﬁ; BLI6I/IpaTI> OCHOBAaHHUA U
Kpurepuun IJist KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKHUX BCIHICCTB M XHUMHUCCKHUX peaKHHﬁ;



3)

1

YCTaHaBJIMBATh IPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU H3Yy4YCHUS;
CTPOUTH JIOTUYECKHUE pACCYKIEHUsI (MHAYKTUBHbIE, J€AyKTHUBHBIE, 10 aHAJIOTHH);
JieJ1aTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMEHHEM IMPUMEHSITH B IPOLIECCE II0O3HAHUS MOHATHUA (IIPEAMETHBIE U
MeTaIlpeIMETHbBIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XHUMUH,
peoOpa30oBbIBATh IIMPOKO IIPUMEHSIEMbIEB XUMUHU MOJIEJIbHBIE NIPEACTAaBICHUS —
XUMHWYECKUN 3HaK (CHUMBOJI 3JIEMEHTA), XUMHUYecKas (opmMyna MU ypaBHEHHUE
XUMHUYECKOUN pPEakIuu — IIPHU PELUICHUN Y4eOHO-IT0O3HAaBATEIbHbBIX 3a1a4; C Y4ETOM
STHUX MOJICJIBHBIX IIPEJCTABJICHUMN BBISABIISITH U XapaKTEepPHU30BaTh CYIIECTBEHHBIE
MPU3HAKH H3YyYaE€MbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U XHUMHUYECKHX
pEaKUHii; BBISIBIISITH OOIIUE 3aKOHOMEPHOCTH, MPUIUHHO-CJIEACTBEHHBIC CBSI3H U
MPOTHUBOPEYMsI B U3yUYaeMBbIXIIpOLIECCax U SBJICHMAX; NpeilaraTb KPUTEPUU s
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIl; CAMOCTOATEIBHO BHIOUPATH
cnoco0 penreHus: ydeOHOH 3a7auun (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHUS,
BbIOMpaTh HauboJiee IOAXOAAIIMU C YUYETOM CaMOCTOSITEJIBHO BbIJIEIEHHBIX
KPUTEPUEB);

bazoBeivMu HCCICA0BATCIbCKUMHA I[CI\/'ICTBI/HIMI/I

YMCHHUCM HCIIOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHHUA, A
TaK)XK€ B Ka4eCTBE OCHOBBI JUIsi (P)OPMHUPOBAHUS THIOTE3BI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CyKJICHHI;

4) npuoOpeTeHrne OmnbITa MO IUIAHUPOBAHHUIO, OPraHU3AlMA €W IIPOBEIACHHUIO
YYEHHUYECKUX DJKCIIEPpUMEHTOB: yMEHHE HaOmoJaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €TI0 PE3yJbTaT, POPMYIUPOBATh 00OOIIEHUS U
BBIBOJBI IO PE3yJIbTaTaM IIPOBEAEHHOTO OIIBITA, UCCIIEJOBAHUS, COCTABIATHh OTYET
O mpoJieIaHHOU paboTe;

Paboroii ¢ undopmanueit

5) YMEHUEM BbIOUpATh, AHAIU3UPOBATh WU HUHTEPIPETUPOBATH HHQPOPMALIHIO
pa3jIMYHBIX BUJIOB U (hOPM IIPEJICTABIIEHUS], MOJTYYAaEMYIO U3 Pa3HBIX UCTOUYHUKOB
(Hay4yHO-TIONYJISIpHAsI  JTUTEpaTypa XWMHYECKOTO COJCPIKAHHsI, CIPAaBOYHBIC
nocobusi, pecypcol HMHTepHeTa); KPUTHYECKH OILIEHUBAaTh MNPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO MH(MOPMAIIHIO;

6) YMEHUEM MIPHUMEHSITh pa3JIudHbI€e METO/IbI U 3aIIPOCHI MIPU ITOUCKE U OTOOpE
UH(pOpMaAIIMU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX /IS BBINOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 3a7a4 ONpeNeIEHHOIO TUIIA; IIPUOOPETEHNE OITbITa
B 00JIaCTH MCHOJIB30BaHUSI MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOM AaKTHUBHOT'O HCIIOJb30BAaHUSI PA3JIMYHBIX IMOHUCKOBBIX
CHCTEM; CaMOCTOSITeJIbHO BBIOMpATh OINTUMAJIbLHYIO (popMy HpeacTaBIeHUS
nHpOpMaLIUd U WJUTIOCTPHUPOBATH pelllacMble 3aJ1a4l HECJIOXKHBIMU CXEMaMH,
JauarpamMMamMu, ApyrumMu popmMamu rpauKu = 1 UX KOMOMHAIIUSIMU;

7) YMEHHMEM MCIIOJb30BaTh M AaHAJIW3UpOBATh B Iporecce ydeOHOU U
HUCCIIeN0BATEIbCKON JIEITEIbHOCTH MH(POPMALIMIO O BIUSIHUN MPOMBIILICHHOCTH,
CEJIbCKOT'0 XO35IMCTBA M TpaHCOOPTa Ha COCTOSHHUE OKPY’KAIOLIEH MNPUPOTHOU
cpensl;

YHI/IBCpcaJ'ILHBIMI/I KOMMYHUKAaTHBHBIMUA JIEHCTBUSIMU

YMEHHUEM 3aJlaBaTh BOMNPOCHI (B XOJie AWAjiora W/WIIN JUCKYCCHU) MO CYIIECTBY
oOcyx/maeMo TeMmbl, (HOPMYJIUPOBATH CBOHM TIPEJIOKEHHUSI OTHOCUTEIIHBHO
BBIITOJTHCHUSI TTPEJIJIOKECHHON 3aa9H;



2) npuoOpEeTEeHUE OIbITa MPE3CHTAIIUN PE3yJIbTAaTOB BBIMOJIHEHHUS XHMHUYECKOTO
AKCIIepUMEHTa (J1JabopaTOPHOTO OMNbBITA, JITAOOPATOPHOU PaOOTHI MO UCCIICTOBAHUIO
CBOWCTB BEIIIECTB, Y4€OHOTO IMTPOCKTA);

3) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMHU II03HABATECIBHOU U
HMCCIICAOBATEIIbCKON ASSITSIILHOCTH MPH PEIICHUM BO3HHUKAIOMIUX IIPOOJIeM Ha
OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUs HNO3ULIMHU (0OCYy)AeHUsI, OOMEH
MHCHHWAIMMH, «MO3T'OBBIC MTYPMBD», KoopAuHanuA COBMCCTHBIX HCﬁCTBHﬁ,
ONpeAelICHUe  KPUTEPHUEB IO OIIEHKE KaYyeCTBa BBIITOJTHEHHOW pabOThI U 1Ip.);

YHI/IBepCEUILHBIMI/I PETYIATUBHBIMA HeﬁCTBHHMH

4) YMEHHUEM CaMOCTOSITEIbHO OMPEIEIISITh LEeIU AeATEeIbHOCTH, TLIAaHUPOBATh,
OCYIIECTBIISATH, KOHTPOJIUPOBATH U MPHU HEOOXOJINUMOCTHU KOPPEKTUPOBATH CBOIO
NEsITEIBHOCTD, BBIOUpaTh HanbosieedHEeKTUBHBIC CITOCOOBI PEIICHUS YUYSOHBIX
U MO3HABaTEJIbHBIX 3aJ/1a4, CAMOCTOSITEJIbHO COCTABJISAITh WU KOPPEKTUPOBATh
NPEJIOKEHHBIA aJITOPUTM JEMCTBUU IIPHU BBIIOJHEHUM 3a4aHUNH C y4ETOM
HOJIy4Y€HHUS HOBBIX 3HAHUM 00 N3yYaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX;
OLIEHUBATh COOTBETCTBHE MOJIyYE€HHOI'O PE3yJibTaTa 3asiBICHHOM 1eJIH;

5) yMEHHEM HCHOOJIb30BaTh W AaHAJM3UPOBATh KOHTEKCTHI, MpeajiaracMbie B
YCJIOBUH 3aJTaHUH.

IpenmeTHbIE pe3yJIbTaThI

B cocTaBe nipeiMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00513aTEIIBHOTO COACPIKaAHUS,
YCTAHOBJICHHOTO JIAaHHOW pabodedd mporpaMMoii, BBIJICISIIOT: OCBOCHHBIC
00y4YaroMMHUCs HayYHbIC 3HAHUSI, YMEHHS U CITIOCOOBI ICUCTBUIA, ciennpuIecKue
JUISE IPEIMETHOM 00J1acTh «XUMHUsDY, BUIBI ASSITSILHOCTH 110 MOJyYCHHUIO HOBOTO
3HaHUs, €ro HHTCpIpCTaluu, Hp606paSOBaHI/II-O U INPUMCHCHHUIO B Pa3JIUYHBIX
y‘-IC6HLIX 1 HOBBIX CUTYyalluAaX.

IIpenmeTHBIE pe3ynbTaThl TPEACTABJIEHBI IO ToJaM OOYYEHHS U OTPakaroT
c(hOpMHUPOBAHHOCTH Y OOYYAIOIINXCS CIICAYIOMINX YMEHUI:

8 KJIIACC

1) packpviéams cMblci OCHOBHBIX XMUMHYECKHUX HOHSITHH: aTOM, MOJIEKYJIa,
XUMHUYECKUHA DJIEMEHT, IPOCTOE€ BEIIECTBO, CJIOXXHOE BEIIECTBO, CMECH
(omHOpOZHAsT M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTEJIbHAsI aTOMHas U
MOJIEKYJISIpHAass Macca, KOJMYECTBO BeEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JII XHUMHYECKOI'o SJIEMEHTa B COECAUHEHWUU, MOJIIPHBIA OOBEM,
OKCHJI, KHCJIOTA, OCHOBAaHHUE, COJIb, JJIEKTPOOTPHULIATEIBHOCTb, CTEIEHb
OKUCJICHUS, XUMHYECKasl peaklus, KilacCHu@UKalUs peakuui: peaxkiuu
COEIMHEHMsI, PEaKIIUU PAa3JIOKEHUsI, PEaKIUU 3aMeIeHUs], PeaKIMu OOMeHa,
DK30- U IHJAOTEPMHUECKHE PEaKIMH; TEIUIOBOM 3(P¢eKT peakuuu; sapo aTroma,
JIEKTPOHHBIN CJIONW aToma, aTOMHas opOuTanb, paguyc aromMa, XUMHYEcCKas
CBsI3b, NOJISIDHAsi M HEIOJsIpHAsT KOBAJICHTHasl CBsI3b, MOHHAsl CBsI3b, WOH,
KaTUOH, aHHOH, pacTBOP, MaccoBasi J0JIs BellecTBa (MPOLEHTHAasI KOHIICHTPAaIH)
B pacTBOpE;

2) unnrocmpuposams — B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKHUX IOHSATUH U
IIPUMEHSATH OTU MOHATHS IPU OIMCAHUM BEIIECTBU UX IPEBPAILCHUII;

3) ucnonvzoeamsv XUMHWYECKYIO CHMBOJIMKY J[UIsl COCTaBJeHUsT (opMyl
BEIIECTB U YPAaBHEHUN XUMHWUYECKUX PEAKIINH;

4) onpedensims BAJICHTHOCTH AaTOMOB 3JIEMEHTOB B OMHApHBIX COEJIMHEHUSX;



CTENEHb OKHCJICHHUS 3JIE€MEHTOB B OWHApPHBIX COCIUHEHMSIX; MPUHAIICIKHOCTH
BEIIECTB K ONpPEIeIEHHOMY KJIacCy COEAMHEHMI o (popMyiiaM; BUJ XUMHUYECKON
CBsI3U (KOBaJIEHTHAsi © MOHHAsl) B HEOPIraHUYECKHUX COSIMHEHUSIX

5) packpvieamsb cmouicni  llepuoanueckoro 3akoHa JI. WM. Menneneena:
JEMOHCTPUPOBAaTh INOHHMaHMUE IIEPUOJUYECKON  3aBHCUMOCTH CBOMCTB
XUMHUYECKUX BJIEMEHTOB OT UX HoJiokeHusi B llepuoanueckoii cucteme; 3aKOHOB
COXpaHEHHUsSI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO
Y4YE€HHUs1, 3aKOHa ABOTaJIpO; ONUCHLIBAMb U XAPAKMEPU308ams TAOJINUHYIO (opMy
Ilepuoanueckoil cUCTEMBI XUMUUYECKHUX 3JIEMEHTOB: pa3jindyaTh IMOHATUS «IJlaBHAs
noarpyma (A-rpyrrma)» u «rmooounas noarpynmna (b-rpymnmna)», manbsie 1 00JbIIne
NepuoAbl; COOMHOCUMb  OOO3HAYEHMsI, KOTOpbIE HMEITCA B  TaliuIe
«llepnognueckass cucrema xumudeckux odiemeHToB JI. M. MenneneeBa» ¢
YHUCJIOBBIMM XapaKTE€PUCTUKAMU CTPOEHHUSI aTOMOB XHMMHUECKHUX DIEMEHTOB
(coctaB u 3apsa sapa, OOIllee YHCIO SJIEKTPOHOB U paclpedcsieHHe HX II0
AJIEKTPOHHBIM CJIOSIM);

6) K1accuuyuposams XUMHUIECKHUE IJIEMEHTHI; HEOPTraHUYECKHUE BEIISCTBA;
XUMHUYECKHE peaKLMH (110 YHCIy U COCTaBY YYacCTBYIOIIMX B PEAaKIMH BEIIECTB,
1O TeTUIOBOMY 3 PexTy);

7) xapakmepuzoeams (onucviéams) OOLIUE XUMHUYECKHE CBOMCTBA BEIIECTB
pa3jInYHBIX KJIAcCOB, IIOATBEpPXKJas OIIMCAaHUE IIpUMEpaMH MOJIEKYJISIPHBIX
YPaBHEHUU COOTBETCTBYIOIIMNX XUMHUYECKHUX PEAKLINHI;

8) npocHo3upoeams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa; BO3MOXHOCTH NPOTEKAHUS XWMHUYECKHX IIPEBPAILlCHUN B Pa3JIMYHBIX
YCJIOBUSAX;

9) ébiuuUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MAacChbl BELIECTB;
MAaCCOBYIO JIOJI0 XHUMHUYECKOTO 3J€MEHTa mo (popMyiie COeAWHEHUS; MAaCCOBYIO
JIOJIF0 BEILIECTBAa B PacTBOPE; NPOBOJAMUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOU
peaknuu;

10) npumensims OCHOBHBIE ONIEPALIMU MBICIUTEIBHON AEATEIBHOCTH — aHAJIN3 U
CHHTE3, CPaBHEHHE, 0000IIeHHEe, CUCTEMAaTH3alllI0, KJIaCCU(PUKAIIUIO, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€d — JUJISI M3YYEHMUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIM; €CTECTBEHHO-HAayYHbI€ METO/Ibl IO3HAHUsI — HAOJII0ACHHUE,
U3MEpPEHUE, MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeajbHbIN U MBICJICHHBII );

11) cnedosams MpaBUIIaM MOJIB30BaHUSI XUMHUYECKOU MOCYA0M U J1a00paTOPHBIM
o0OpyJloOBaHHWEM, a TaK)Xe IpaBHJIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU
C UHCTPYKUHUSIMM II0 BBINOJHEHUIO JIAa0OPATOPHBIX XWUMHUYECKHX OIBITOB II0
MOJIYYEHUIO U COOUpaAHUIO Ta3000pa3HBIX BEIIESCTB (BOAOpPOJA W KHCIIOPOJaA),
IIPUTOTOBJIEHHUIO PACTBOPOB C ONPEAEJIEHHON MAaCCOBOU HOJIEU PACTBOPEHHOTO
BEIIECTBA; IUJIAHUPOBAaTh U IMPOBOAUTH XHUMHUUYECKHUE DKCHEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB ILIEI0YEH U KUCIOT C IIOMOIIBIO UHANKATOPOB (JJAKMYC,
dbenondranenH, METHIOPAHXK U JP.) .

9 KJIACC

1) packpvliéamsb cMblcl OCHOBHBIX XUMHUYECKUX MOHSITHH: XUMUYECKUH DJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KAaTUOH, aHHUOH, IPOCTOE BEILIECTBO, CJI0XKHOE BEILIECTBO,
BaJIEHTHOCTB, DJJIEKTPOOTPULATEIBHOCTh, CTENEHb OKMCIICHUS, XHUMHYEcKas
peaknusi, XuMHU4ecKasi CBsI3b, TEIUIOBON 3(PdeKT peakuuu, MOJIb, MOJISPHBII
00BbEM, pacTBOp; DIJIEKTPOJUTHI, HEIJICKTPOIUTHI, DIEKTPOJIUTHUUECKAs
JAUccoUaIvsl, PEaKIMM MOHHOro OOMEeHa, KaTajau3aTop, XHMHYECKOoe



paBHOBECHE, oOpaTuMBbIe 17 HeoOpaTumsbIe peakium,
OKUCJINTEIbHO-BOCCTAHOBUTEJIbHBIE PEaKIIUU, OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJICHUE, aJUIOTPOITHsI, aM(OTEPHOCTh, XUMHUYECKasl CBS3b
(koBajyieHTHAas, MOHHAasI, METaJUIN4ecKasl ), KpucTajIndecKasi peméTKa, KOppo3usi
METaJJIOB, CIJIaBbl; CKOPOCTh XUMHUUYECKONH peaklUuu, MPEeAeIbHO JIOIyCTUMAas
koHuentpanus (I1J1K) BemiecTna;

2) unnrocmpuposams  B3aHUMOCBSI3b  OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSTh 3TU MOHATHUS IPU OMKMCAHNU BEIUIECTBU UX NPEBPAIICHUIA;

3) ucnonvzosams XHUMHYECKYIO CHUMBOJIMKY ISl COCTaBJICHHS (OpMyIT
BEIIECTB U YPABHEHUU XUMHWUYECKUX PECAKIINH;

4) onpedenssms BAJCHTHOCTb M CTEIECHb OKHUCJICHUS XMMHYECKHX D3JIEMECHTOB B
COCJIMHECHHUSX Pa3JIMIHOTO COCTaBa; NMPUHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY
KJIacCy COe€IMHEHUH no ¢opmysiaM; BHJ XHUMHYECKOM CBsi3M (KOBaJICHTHAas,
UOHHAas, METaJUIMYeCcKasi) B He- OpPraHUYECKUX COCJIMHEHUSIX; 3apsii MOHa IIO
XUMHYECKOU (popmyIie; XxapaKTep Cpeibl B BOJIHBIX pAaCTBOPaX HEOPraHUYECKUX
COCJIMHEHUM, TUIT KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieams cmwuica llepuoanmueckoro 3akona JI. WM. MenneneeBa u
JIESMOHCTPHUPOBATH €r0 MOHUMAaHHUE: ONUCHIBAMb U XAPAKmMepu306ams TaOIINIHYIO
popmy Ilepronmueckoil cUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3jnyuaTh MHOHSITHUS
«rnaBHas noarpynna(A-rpynna)» u «rodoynas noarpynna (b-rpymnmna)y», manbsie u
OonblllMe TIEPUOABI; coomHocums OOO3HAYCHMs, KOTOpPbIE HMEIOTCI B
MIEPUOAUYECKON TaOJIMIE, C YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3aps siipa, oOllee YHCIO DJISKTPOHOB H
pacripenesieHue UX Mo SJISKTPOHHBIM CJIO0SIM); 00bsacHsAmMb OOIINEe 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBOMCTB JIEMEHTOB U UX COCJIMHEHUI B MpeJiejiaX MaJlbIX IEPHUOI0B
U TJIABHBIX NOATPYIII C YYETOM CTPOEHUS UX aATOMOB;

6) xKraccuguyuposams XUMHUYECKHE DJIEMEHTHI; HEOPraHUYECKHUE BEIECTBA;
XUMHUYECKHE peaKuH (110 YUCITY U COCTaBYy YYaCTBYIONIMX B PEAaKIINH BEIIECTB,
no TerwroBoMy 3(G(eKTy, MO0 HM3MEHEHHIO CTEIeHEW OKHCIICHUS XUMHYECKHUX
2JI€EMEHTOB);

7) xapakxmepuzoeams (onucviéams) OOIIME U cHEUU(PUUECKHE XUMUUYECKHE
CBOWCTBA IPOCTHIX U CIOXKHBIX BEIIECTB, MTOITBEPIKAasi ONUCAHUE TPUMEPaAMU
MOJICKYJISIDHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOMIMX XUMHYECKHUX
peakuuii;

8) cocmasnsimb ypaBHEHUsSI DJIIEKTPOJIUTHYECKOW AUCCOUALMM  KHCIIOT,
IIEeJI0OYEN M COJICH; MOJHbIE W COKpAIEHHbIE YPABHEHHUsS pPEaKIUM HWOHHOIO
oOMeHa; ypaBHEHMsI peaKklUui, NOATBEPIKAAIOIIUX CYIIIECTBOBAHNE IN'€HETUUECKOMN
CBSI3U MEXXJly BEIIECTBAMU PA3JINYHBIX KJIACCOB;

9) packpvleams  CYHIHOCTb  OKHCIUTEIILHO-BOCCTAHOBUTEILHBIX  PEaKIIHM
TMOCPEICTBOM COCTABIICHUS DJIEKTPOHHOTO OajlaHCa dTHUX PEaKIIHi;

10) npocHo3uposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HUX CTPOCHHUSI;
BO3MOYKHOCTH NPOTEKAaHUS XHUMHYCCKUX MpEBpaIIeHUN B Pa3TMIHBIX
YCIOBUSX;

11) @vbIyucIAmMb OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;

MacCCOBYIO JIOJIFO XHMHYECKOTO 3JIeMeHTa nmo (OopMyJie COSIMHEHUS; MaCCOBYIO
JIOJIFO BEIIIECTBA B PacTBOPE; IMPOBOJUTH PACUYETHI 1O YPAaBHCHUIO XHUMHUYCCKOUN

peakiuu;
12) cnedosams TipaBUIIaM MOJIb30BAaHUSI XUMUYECKOM MOCYZION U J1a00paTOPHBIM
o0opynoBaHMEM, a Takke MpaBuiaM oOpalieHus C BellecTBaMHU B

COOTBCTCTBHUHN C HHCTPYKLOUSAMHU I1IO0 BBIITIOJITHCHHIO na60paT0pHI)1x XHUMHNYECCKHUX



OMNBITOB TIO TIOJIyYEHHIO M COOHMpaHUIO Ta3000pa3HBIX BEIISCTB (aMMHakKa |
YTJICKHCIIOTO Ta3a);

13) nposooums  PEAKIIMH, TOJATBEPIKIAIOIINE KAYECTBCHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMyTEM XJIOPHUI- OPOMUI-, UOAUJI-,
KapOonart-, ¢docdar-, cunaukar-, cyiabdar-, THAPOKCHIA-UOHBI, KATHOHBI
AMMOHMA 1 MOHBbI U3YYCHHBIX MCTAJUJIOB,IIPUCYTCTBYIOIIIMEC B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEIIICCTB;

14) npumensims OCHOBHBIC OIIEpaIlMU MBICIUTEIBHON JAESTSIbHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHHE, o0o01IeHue, CUCTEeMAaTH3AIIHIO, BBISIBJICHUC
MPUYIUHHOCICACTBEHHBIX CBSI3€H — JUII W3yYEHUs] CBOWCTB BEHISCTB W
XUMHUYCCKUX peaKI.[HfI; CCTCCTBCHHO-HAYYHbBIC MCTOAbI ITO3HAHUA — Ha6HIOI[CHI/IC,
U3MEpPEHHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peaibHbII U MBICIICHHBIN ) .

TEMATHUYECKOE INTAHUPOBAHUE

8 — 9 KJIIACCHBI (Bcero 136 u)
8 KIIACC (2 u B Henmemo, Bcero 68 u)

Tena u BemecTna.

Tema Koin-Bo | OcHOBHOE cojiepKaHue OCHOBHEBIE BUIBI
4acoB JIeATECIIbHOCTH
Paszngea 1. 21
IlepBoHaYa/ILHBbIE
XUMHUYECKHEe MOHATHS
Tema 1. Xumusa — S I[Ipenmer xummuu. PackpbiBath cMbICI

BaxXKHasA 00J1aCTh Posib XMMHU B )KU3HU | U3y4acMbIX IIOHATHUI.
€CTEeCTBO3HAHHMA M 4yejoBeKa. XUMUs B PackpsIBaTh posib XUMHH B
NMPAKTHYECKOMH CHUCTEME HayK. MPUPOAE U KU3HU
AeATETbHOCTH MeTozpl MO3HAHUA B | yenopeka, eé CBA3D C
qeJIoBeKa XUMHH. ’

JPYTUMH HayKaMH.

dusnueckue XapakTepru3oBaThb
CBOJICTBa BEIIECTB. Hay4YHBIE METOBI
ArperatHoe U3y4EHUS IPUPOIEI.

COCTOSIHUE BEIIECTB.
YucTtele BeliecTBa U
CMECH.

Crioco0nl
pasaeneHust cMeceil.
dusudeckue u

CnenoBath paBHiiaM
MOJIL30BAHUS XUMHUYECKOU
MOCYA0H U JIabopaTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiIaM oOpalieHus ¢
XUMHWYCCKUMU

XUMHUYECKUE BCIISCTBAMH B
sipyieHus1. lIpu3Haku COOTBETCTBUH C

U yCIIOBUS WHCTPYKIHUSIMH TIO
MIPpOTCKAaHUA BEITIOJTHEHUTO
XUMHYECKUX INPaKTHYECKUX paloT.
PCaKIH. PazauuaTe uncteie
3HaKOMCTBO € BEILECTBA U CMECH,
IpaBAIaMHA TOMOTEHHBIE U

0€30I1aCHOCTH U
npuéMamMu padoThI B

reTeporeHHbIe CMECH.
HaOmronaTte ¥ onMchIBaThL

XUMHYECKOM o
JTaGOPATOPHH. ¢dusnuecKkue cBOCcTBa
JleMOHCTpALHH BemecTs. [InmanupoBaTs

IMPOBOJNTH XUMHYSCKUI




1. JlabopaTtopHoe
obopynoBaHue.
2 . PaznuuHble BUIbI
XAMHYECKON  TOCYBL.
3 . OOpa3siibl BEUIECTB.
4 . CriocoObI
pazzeneHus cMecen
(bunpTpOoBaHUE,
BBIITAPUBAHUE,
JUCTUIIISIIUSA,
xpoMmaTtorpadus).
JlaGopaTtopHbie
u
NMpaKkTHYECKHe

a00ThbI
abopamopHvle
onvimol.

Omnucanue
(mzuyeckux CBOICTB
BewecTB. Paznenenue
CMECH C IOMOIIbIO
MarHuTa.
Ilpaxmuueckue
pabomul:
Ne 1. IlpaBuna
paboThl B
J1abopaToOpHUHU H.
ITpuémsl
oOpalreHus ¢
mabopaTOpPHBIM
000pyIOBaHUEM.
Ne 2. Paznenenne
cMmecelt (Ha npumepe
OYMCTKH ITOBAPEHHOU
COJIN)

HKCIEPUMEHT IO
pa3AcIIeHUIO0 CMECEN
BellecTB. BricTpanBath
pa3BEPHYTHIE MUCHMEHHBIE
U YCTHBIE OTBETHI C
OTopoii Ha HH(pOPMAIUIO
13 y4eOHHKA U APYTHE
UCTOYHUKH MH(POPMALINH,
IpaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN IOHATUMHBIN
anmapar Kypca XuMHH

Tema 2. Bemnecrea
U XUMHYeCKHE peaKkiuu

16

ATOMEI 1

MOJIEKYJIBL.
XUMHYECKUE
3IIEMEHTHI. 3HAKU
(CUMBOJIBI)
XUMHUYECKUX
SJIEMEHTOB.

[Ipocteie n

CJIIOJKHEIE BEIIeCTBa.
ATOMHO-MOJIEKYJISIP
HOE yU€HUE.
XumMuueckas
dbopmyna.
BamneHTHOCTHL aTOMOB
XUMHUYECKHUX
3JIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa
BEIECTB.
OTHOCUTENBLHAA
aToOMHasl Macca.

PackpsiBath cMbICT
M3y4aeMbIX IIOHATHU U
3aKOHOB Y MPUMEHSTh 3TH
TIOHSTHUS TIPU OTIMCAHUH
CBOICTB BEIIECTB U UX
IIPEBPAILCHUI.

Paznuyars pusndeckue u
XHUMUYECKHE SBJICHHUS,
OOBSACHATH X CYITHOCTD C
TOYKH 3PEHUS ATOMHO-
MOJIEKYJIIPHOM TEOPUHU.
Onpenensats NpU3HAKA
XUMHUYECKUX PEaKLUid,
YCJIOBHS MX POTEKAHUS.
Knaccudumnuposats
XUMUYECKHUE PeaKIuu (1o
YHUCILY U COCTaBYy

pearupyrommx u
00pa3yIOUINXCs BEIIECTB).




OTHOCUTENBHASA
MOJIEKYJISIpHasi Macca.
MaccoBas gos
XUMHUYIECKOTO
3JIEMEHTA B
COEIMHEHUM.
dusudeckue u

XUMHWYECKUE SBJICHUSL.
XumMunueckas
peakuus. [Ipuznakm

U YCJIOBUS NPOTEKAHUS
XUMHUYECKHUX PEAKIIHMA.
XUMHUYCCKHE
YpaBHEHUS.

Tummel XUMHYESCKHUX
peaknuii
(coenuHeHwus,
pa3inoKeHus,
3aMeleHUs,
obmena). 3akoH
COXpaHEHHUSI MaCChl
BCILICCTB.

M. B. JlomoHOCOB-
YUE€HBIN-OHIUKIIONE TN
CT.

JdeMoHcTpanuu
duzuyeckue
SIBJICHUS
(pacTtupanue caxapa
B CTYIIKE, KUIICHUE
U KOHJIEHCALIUs
BOJIBI U T. JI.).
XrUMHUYECKUE
sIBJIEHUA (ropeHue
CBEYH, PA3JIOKECHHUE
caxapa,
B3aUMOJICHICTBHE
CEPHOM KUCJIIOTHI C
XJIOPHUJIOM Oapwusi,
paziioxKeHue
THAPOKCHUA
meau(1l),
B3aUMOJICHICTBHE
J)KeJie3a ¢ Cepoi,
B3aUMOJICHICTBHE
’)KeJie3a ¢ pacTBOPOM
conmu meau(1l)).
OmnbIT,

WUTFOCTPUPY IO
3aKOH COXpPaHEHUs
MAacCCHI.

JlaGopaTopHbie 1

Hcnonb3oBath
XUMHUYECKYIO CUMBOJIUKY,
HOMEHKJIATypy.
CocraBisiath HopMyIIbl
OMHApPHBIX BEILECTB I10
BaJICHTHOCTH U
OIpeNieNATh BAJIEHTHOCTb
1o (hopMysam BEUIECTB.
PaccraBnars

KO3 PHULIMEHTHI B CXeMax
XUMHUYECKHUX peaKuil.
IIpumeHATH
€CTECTBEHHOHAYYHbIE
METO/Ibl [TI03HaHUS (B TOM
Yyclie HaOIoAeHHUeE,
MOJIEJUPOBAHUE,
HKCIEPUMEHT U OCHOBHBIE
OIepalry MbICIUTEIBHON
JIeATeTLHOCTH (CpaBHEHHE,
KJ1accupuKarms)

JUISL U3yYEHUSI BEILIECTB U
XUMHUYECKHUX peaKIuil.
CnenoBath npaBuiiaMm
H0JIb30BaHUSl XUMUYECKOM
NOCYA0H U J1abopaTOPHBIM
000pyI0BaHUEM, A TAKXKE
npaBuiiaM oOpalleHus ¢
BEIIECTBAMHU B
COOTBETCTBUH C
UHCTPYKLHUSAMH 110
BBITIOJTHEHUIO
1a00paTOPHBIX
XUMHUYECKHX OTIBITOB.
[IpousBoguth
BBIYUCIICHUSI TIPH
peleHnH yuyeOHBIX 3a/1a4.
VYuacTBOBaTh B
COBMECTHOH paboTe B
nape WM rpymrme.
BeicTpanBats
pa3BEPHYTHIE MUCEMEHHBIE
U YCTHBIE OTBETHI C
omnopoi Ha HHGPOPMAITHIO
U3 ydeOHUKa U JPYTrux
HMCTOYHUKOB, B TOM YHCIIE
WNHurepHera




NpaKTHYeCKue padoThl
Jlabopamophuvie
onvimul:
IIpumeps!
(pusznyeckux sABICHUIMI
(mnaBieHuE BOCKA,
TasTHUE JIbA).
ITpumepst
XUMHUYECKHUX SIBJICHUMN
(mpokanuBaHue
MEJIHON MPOBOJIOKH,
B3aUMOJICHCTBHUE MeTa
C KUCJIOTOM). Monenu
aTOMOB U MOJIEKYIIL.

Botuucnernusn
OTHOCHUTEILHOU
MOJIEKYJISIPHOU
MacCChI BEIIIECTB;

- MAcCOBOH J0JIN

XUMHUYECKOTO
AJIEMEHTA MO
popmyne
COCJTMHCHUS
Komnmponvuas
paboma Ne 1.
IlepBoHauvanbHbIE
XUMHYECKHE TTOHSITHS
Pa3nen 2. Baxueiimme | 32
NpeACTABUTEN
HEOPraHUuYecKuX
BeleCTB
Tema 3. Bo3ayx. 5 Tomnuso (HedTh, PackpeiBats CMBICIL
Knciiopon. W3Y4aeMbIX TOHATUH U

IlousiTe 00 oxcHuaax

yYroJib U METaH).
3arps3HeHue
BO3/lyXa, CIIOCOOBI
€ero
MpeIOTBPaICHUSI.
Ycunenue
MapHUKOBOTO
a¢dekra,
paspylieHue
030HOBOTO CJIOSI.

JdemoHcTpanuu
BzaumoneiicTBue
docdopa, cepsnl
U KeJe3a ¢
KHCJIOPOJIOM
(BO3MOKHO
HUCITOJIb30BaHUE

BUJICOOTIBITOB).

MPUMEHSITh 3TU MOHATUS
IIPY OIIMCAHUH CBOMCTB
BEIIECTB U UX
IIPEBPALLCHU.
XapakTeprus3oBaThb
(omUCHIBATBH) COCTaB
BO3/yXa, pusnueckue u
XUMHUYECKHE CBOICTBA
KHCJIOPO/JIa, CIOCOOBI €T0
MIOJIyYEHUs1, IPUMEHEHUE
Y 3Ha4eHHE B MIPUPOJIE U
JKU3HU YEJIOBEKA.
CpaBHMBaTh peakuu
TOPEHMS U MEJUIEHHOTO
okucnenus. Cobupathb
npubop [T NOTydeHUs
Kuciopojaa. Pacno3znaBath
OIIBITHBIM ITYTEM




Omnpenenenue
CoJICp)KaHUs
KHCJIOpO/ia B
BO3/IyXe.

ONBbITHI,
JIEMOHCTPUPY IO
€ YCIIOBHS
BO3HUKHOBCHHS M
MpeKpaIeHus
TOpPEHHUSI.

JlabopaTopHble u
NpaKTHYeCKUe
padoThI
JlabopamopHuiii
onvim:
O3HaKOMJIEHHE C
obGpasiamu
OKCHJIOB.
IIpaxmuueckast
paboma: Ne 3.
Ilonyyenue u
cobupanue
KHCJI0pOo/ia,
U3y4YCHUE €ro
CBOMCTB.

Boiuucnenus

— MOJIEKYJIIPHON
MaccChl KUCJIOpOAa U
030Ha Ha OCHOBAaHUH
aATOMHOM MaccChI
XUMHUYECKOTO
3JIEMEHTA

kuciopon. Mcnoas3oBaTh
XUMUYECKYIO0 CUMBOJIUKY
JUIs cocTaBIeHUs! popMyIl
BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHUH XMMUYECKUX
peakumii ¢ yqacTuem
kucinopoaa. OObSICHITH
CYILIIHOCTb 9KOJIOTMUECKUX
po0JeM, CBA3aHHBIX C
3arpsiI3HEHUEM BO3/1yXa.
Crnenoats npaBuiiaM
6e3omacHoil paboTHI B
nabopaTopuu npu
UCII0JIb30BaHUU
XUMUYECKOH MOCYAbI U
000pyI0BaHUs, a TAaK¥Ke
npaBuiIaM oOpaleHus ¢
rOpPIOYMMHU BELLIECTBAMU B
obITy. [lmanupoBate u
OCYILECTBIIATh HA
IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JieN1aTh BBIBOJIBI IO
pe3ysbTaTam
IKCIEPUMEHTA.
Bprauciars KoamyecTBo
BeIlleCTBa, 00BEM rasza 1o
dbopmynam.

IIpoBoaUTE pacy€Thl 1O
YpaBHEHHSIM XHMHYECKIX
peaKIMii: KOJIM4ecTna,
00BEMa, Macchl BEIIECTBA
10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB
WM NIPOJYKTOB PEaKIUU.
YyacTBOBaTh B
COBMECTHOH paboTe B
rape WiM rpymnime.
BeicTpauBath
pa3BEpHYTHIE NNCHMEHHBIE
U YCTHBIE OTBETHI C
oropoii Ha nH(pOpMaIUIO
U3 yueOHHMKa U IPYTUX
HCTOYHUKOB, B TOM YHCIIE
NutepHera

Tema 4.
Boaopona.
ITonaTHe 0
KHCJIO0Tax M
COJISIX

Bonopon - anemeHt
U IIPOCTOE
BCIISCTBO.
Haxoxxaenue B
OpupoJie,

PackpsiBaTh cMBICTT
M3Yy4aeMbIX IMOHATHN U
IIPUMEHSATD 3TU IOHATHUSA
IIPU ONMCAHUM CBOMCTB
BEILECTB U UX




buzuueckue n
XUMHYECKUE
cBoiicTBa (Ha
npumepe
B3aUMOJICHCTBUS C
HeMeTaJulaMu U
OKCHUJIaMH
METaJLIIOB),
NpUMEHCHHE,
CIIOCOOBI
TOJTYYCHUSI.

ITongrue o kuciaorax u

COJIAX.

JdeMoHcTpan U
ITonyuenue,
cobupaHue u
pacno3HaBaHUE
BOJ1I0pO/JIa.

I'openue BogoOpona.
B3aumoneiictBue
BOJIOPOJIa C OKCUJIOM
meau(ID).

JlabopaTopHbie

u

NpaKTHYeCKue

padoThI

JlabopamopHuiii

onvim:

Bzaumoneicteue

KHCJIOT C

METaJJIaMH.

Ilpakmuueckas
paboma: Ne 4.

[Tonyuenue n

coOupaHue

BOJZIOpO/A,

U3y4YEHHUE €TO

CBOMCTB.

Buviuucnenun
— MOJIEKYJIIPHOU
Macchl BellecTBa Ha
OCHOBAHHM aTOMHOM
MacChl XUMHUYECKHUX

MPEBPAILICHUH.
Xapakrepus3oBaTh
(oruchIBaTh) (hU3NUYECKUC
U XMMUYECKUE CBOMCTBA
BOJIOPO/1a, CIIOCOOBI €ro
II0JIy4YEHUsl, IPUMEHEHUE,
COCTaB KHCJIOT U COJIEH.
CoOupars mpubdop ais
IIOJIy4EHUS BOAOPOAA.
ITonyuats, cobupars
BOZOPOJ, IPOBEPATH HA
YHUCTOTY U JI0Ka3bIBATh €r0
Hanuuue. Mcnonb3oBars
XUMHUYECKYIO0 CUMBOJIUKY
JUIs cocTaBieHUs! popMyI1
BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHUH XUMHUYECKUX
peakuuii ¢ yuacTuem
Bozopoaa. CienoBath
npaBuiIaM 6e30MacHOM
paboTsl B 1aboparopuu
IIPYU UCII0JI30BAHNNU
XUMHYECKOH MOCYIbI U
000pyI0BaHUS, a TAKXKE
npaBuiiaM oOpalleHus ¢
rOpPIOYMMHU BEILIECTBAMU B
obITy. [lnanupoBate u
OCYILIECTBIIAThH Ha
MPAKTHUKE XUMUYECKUE
JKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeNIaTh BBIBOJIBI 110
pe3yibTaTam
DKCIIEPUMEHTA.
VYuacTBOBaTh B
COBMECTHOH paboTe B
nape WiM rpymnmne
BeicTpanBats
pa3BEPHYTHIE MUCEMEHHBIE
U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO
U3 ydyeOHUKa U JPYTrux
HMCTOYHUKOB, B TOM YHCIIE
WNHurepHera

DJIEMEHTOB
Tema 5. KomuuecTBO BEMMucnsaTs KOJIMIeCcTBO
KoandecTBeHHEBIE Beniectsa. MoJib. BEIIIECTBA, 00BEM rasza 1o

OTHOLICHUA B XUMHUHU

MousipHas macca.
3akoH ABorajupo.
MosnsipHblii 00BEM
ra3oB. Pacuérel no
XUMHYECKUM
YPaBHEHUSIM.

dbopmynam.

IIpoBoaUTE pacy€Tsl 11O
YpaBHEHUSAM XUMHYECKHUX
peaxkuuii: KOJINYECTBa,
00BbEMa, Macchl BEIIECTBA
110 U3BECTHOMY




JdemoHcTpauus
OO6pa3sibl BEIIecTB

KOJIU4YeCTBOM 1 MOJIE.

Botuucnenusn
— 00BéMa,
KOJINYECTBA
BEIIlECTBA ra3arlio
€r0 U3BECTHOMY
KOJIUYECTBY
BEIECTBA HUIIH
00BEMY;
00BLEMOB Tra30B IO
YPaBHEHUIO PEAKIIHH
Ha OCHOBE 3aKOHa
00BEMHBIX
OTHOII€EHUU Ira30B
Koumponvnas paboma
Ne 2.
Kucnopoa. Bonopon.

KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB
WM [IPOJYKTOB PEaKIUU.
YyacTBOBaTh B
COBMECTHOH paboTe B
nape Wi rpyre.
BricTpanBath
pa3BEPHYTHIE MUCHMEHHBIE
U YCTHBIE OTBETHI C
Oropoii Ha HH(POPMAIUIO
U3 yueOHHMKa U IPYTHX
HCTOYHHKOB, B TOM YHCJIE
Nutepnera

Tema 6. Boaa.
PacTBopsbl. Ilonsitue 00
OCHOBAaHMSIX

duzngeckue
CBOMCTBA BOJIBI.
AHaJHU3 U CUHTE3
— METOBI
W3y4YE€HHUsI COCTaBa
BOJbL.
XUMHUYECKHE
CBOMCTBAa BOJIbI
(peakmuu c
MeTaJlJIaMH,
OKCHJIaMHU
METaJJIOB 1
HEMETAJJIOB).
CocTaB OCHOBaHUIA.
ITousarue o6
WHIUKATOpAX.
Bonma kak
pacTBOPUTETb.
PactBOpBEI.
PactBOpHMOCTB
BEIIECTB B BOJIE.
Hacennennsle u
HEHAaCBIIEHHbIE
pacTBOPHI.
MaccoBast nons
BeIllecTBa B
pacTBope.

Posnw pacTBOpOB B
OPUPOJIE U B )KU3HU
geJJoBeKa.
Kpyrosopot Boabl B
OpUpo/ie.
3arps3HeHue
OPUPOJIHBIX BOJI.
OxpaHa B OUHCTKA
MPUPOTHBIX BOJI.
JleMoHCTpamuu

PackpsiBaTh cMBICT
M3Yy4aeMbIX MMOHATHH U
MPUMEHSITH 9TH OHSATHUS
[IPU OMHCAHUU CBOMCTB
BELIECTB U UX
MpEBpAILICHUH.
XapakTepru3oBaTh
buznIecKue u
XMMHYECKHE CBOMCTBA
BOJIbI, €€ POJIb KaK
pacTBOpUTENS B
IIPUPOJHBIX IIPOLECCAX.
Onpenensrtsb
pacTBOPUMOCTD BELIECTB,
MOJIB3YSICh TaOIUIIeH
pacTBOPUMOCTH.
CocTaBnTh ypaBHEHUS
XUMHUYECKUX PEAKIUH C
y4acTUEM BOJIbI.
CoctaBisiath HopMyJIbl
OCHOBaHHI, TaBaTh UM
Ha3BaHUs; COCTABIATh
YpaBHEHUS XUMUYECKHUX
peaKkuuii ¢ yyacTuem
ocHoBaHUH. OOBACHATH
CYIITHOCTb SKOJIOTMUYECKUX
npo6ieM, CBI3aHHBIX C
3arpsi3HEHUEM MPUPOTHBIX
BOJI, CIIOCOOBI OUMCTKHU
BOJIbI OT IIPUMECEN, MEPBI
10 OXpaHe BOJ OT
3arpsi3HEHUSL.
AHanu3upoBarth
WH(pOpPMAIHIO O BIUSHUA




DJIEKTPOINU3 BOJbI;
CHHTE3 BO/IbI;
B3aUMOJEHCTBUE
BOJbI C METAJIIaMU
(Na, Ca)
(BO3MOKHO
HCII0JIb30BaHHE
BH/JIEOMATEPUAJIOB).
PacTBOpenue
BEIIECTB C
pa3IuIHOM
pacTBOPUMOCTBIO.
HUccnenoBanue
pacTBOpPOB KHUCIIOT U
IIEJI0YEN C
IMOMOIIBIO
WHIUKATOPOB.

JlaGopaTropHblie u
NPaKTHYEeCKHUE

200THI
Ipakmuyeckas
aboma:Ne
PHUTOTOBJICHUE
pacTBOpPOB C _
OonpeaeIEHHON
MaCCOBOM J0JieH
pPacTBOPEHHOTO
BEILIECTBA.

Bovtuucnenusn
— C HCHOJIb30BAHUEM
IOHATHS «MaccoBasl
J0JIsI BEIISCTBA B

IIPOMBIIIJICHHOCTH,
CEJIBCKOI0 X035ICTBa,
TpaHCIOPTa U Ap. Ha
COCTOSIHME OKpYKaroLen
cpensl. [Inanuposats u
OCYIIECTBIIATH Ha
IIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOACHNU,
JIeJ1aTh BBIBOJIBI 110
pesyipraTam
JKCIIEPUMEHTA.
IIpoBOAUTE BBIYMCIIEHUS C
IIPUMEHEHUEM NOHSTHUS
«MaccoBasi 10JIs BEIECTBA
B pacTBOpE». Y4acTBOBAThH
B COBMECTHOH paboTe B
Iape WIX rpyIe.
BeicTpauBath
pa3BEPHYTHIE NNCHMEHHBIE
U YCTHBIE OTBETHI C
ornopoil Ha nH(opMaLUIo
13 yueOHHMKa U IPYrux
HCTOYHUKOB, B TOM 4HCJIIE
Nurepnera. IIpoBoauts
IIPOEKTHO-
HCCIIEI0BATEIbCKUE
paboThI 110 U3ydyaeMon

pacTBope» TCMC

Tema 7. OcHOBHBIE 12 Knaccudukanus PackpbiBaTh cMbICTT

KJIACChI HEOPTaHUYECKHUX OCHOBHBIX XHMHYCCKHX

HEOPraHUu4YeCKUX COCIUHEHUM. TIOHATHH,

COGZ[I/IHeHI/Iﬁ OKCI/II[I)IZ COCTaB, WITIOCTpUPOBATh NX
Kiaccu(puKaIus B3aWMOCBSI3b M IPUMEHSTh
(ocHOBHBIE, 3TH MOHATHUS TIPU
KHUCJIOTHBIE, ONMCAHUU CBOMCTB
ampoTepHbIe, BEIIIECTB U UX
HecoJIeoOpa3yrollne) | mpeBpaicHHN.
» HOMEHKJIaTypa Knaccugunuponats
(MeXIyHapoaHas U | p3yyaeMble BELIECTBA 110
TPUBHAIIbHAS). COCTaBYy U CBOMCTBAM.
Iomy4aenue u CoctaBnath HopMyIbl
XHMHYICCKHUC OKCHJIOB, KHCIIOT,
CBOMCTBA OCHOBAHHMH, COJIEN U
KHCJIOTHBIX, Ha3bIBaTh X I10
OCHOBHBIX U MESKTYHAPOTHOI
aMpOTEPHBIX HOMEHKJIaType.
OKCHIOB. XapaktepuzoBaTh o01THE
OcHoBaHwsI: COCTaB, XMMUYECKHE CBOMCTBA
Knaccugukanms, M3yYECHHBIX KJIaCCOB
HOMEHKJIaTypa

(MexmyHapoIHast 1
TpUBHUAIbHAS),

HEOPTaHMYECKUX BEIIECTB,
0Cco0BIE CBOMCTBA UX




(puzuueckue u
XUMHUYECKHE
CBOMCTBA, CITOCOOBI
MOJTyYCHUSI.
Kucnotsl: cocrTas,
KJ1accuuKanusi,
HOMECHKJIaTypa,
(uzuueckue u
XUMHUYIECKHE
CBOMCTBAa, CHOCOOLI
MOJTyYCHUSI.

Pan aktuBHOCTH

METaJJIOB.

Comnu (cpennue):
HOMEHKJIaTypa,
CITOCOOBI
MOJIyYEeHUsI,
B3aMMOCHCTBHUE
COJICH C METaJlJIaMH,
KHCJIOTaMU,
meJIo9aMu 1
COJISIMH.
I'eHeTnyeckas CBSI3b
MEXy KiaccamMu
HEOPTaHUYECKUX
COCIMHCHU.
JleMmoHCcTpauu
OO6pa3iibl
HEOpPTraHUYECKHUX
BEIIECTB pa3JINYHBIX
KJIACCOB.
BzaumoneiicTBue
pacTBOpa cepHOU
KHCJIOTBI C OKCHUJIOM
meau(ID).

Peakimusa
HEUTpaau3anuu.

BrirecHeHue oaHOTO
MeTaia ApyruM M3
pacTBopa Cou.

JlabopaTopHble u
NPaKTH4YeCKue
padoThI
JlabopamopHhuvie
Onvimal.
BzaumoneiicTBue
KHCJIOT C
MeTaJlJIaMH.
[Tonyuenue
HEPacCTBOPUMBIX
OCHOBAaHMUIA.
BzaumoaeiictBue
HEPaCTBOPUMBIX

BaKHEHIITHX
MpEACTaBUTENEN, UX
MOJy4YECHHUE U
npumenenue. CocTaBiATh
MOJIEKYJISIPHBIC YPaBHEHUS
peakuuid,
WIUTIOCTPUPYIOIIHNX
XHUMHUYECKHE CBOMCTBA U
CIIOCOOBI TIOJTYYCHHS
BEILECTB U3yUYEHHBIX
KJIACCOB/TPYIIII, a TAaK¥Ke
MOATBEPKIAFOIIHNX
TEHETUYECKYIO CBSI3b
MEXy HUMH.
[Iporno3upoBarb
CBOMCTBA BEIICCTB Ha
OCHOBE 00IIHNX
XHUMHYCCKHUX CBOMCTB
M3Yy4YEHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCA.
[IpousBoguTh
BBIYMCJICHHS I10
YPaBHEHUSAM XUMHUUYECKUX
peaKuui.

[Lmanuposats u
OCYILIECTBIIATh HA
MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI,
MIPOBOANTDH HAOIIOICHUS,
JIeNIaTh BBIBOJKI 110
pe3ynbTaTam
AKCIEPUMEHTA.
YuyacTBOBaThH B
COBMECTHOH paboTe B
nape Wiu rpyIie.
BeicTpauBath
pa3BEPHYTHIE MUCbMEHHBIE
Y YCTHBIEC OTBETHI C
omopoi Ha HHPOPMAITHIO
U3 yueOHHMKa U IPYruX
HCTOYHUKOB, B TOM YHCIIC
HNutepnera




OCHOBAaHMUI1 C
KHCJIOTAMH.
Pasnosxkenne
ruapokcuna meau(ll)

OpU HArpEBaHUMU.
IIpakxmuueckas
aboma.:Ne 6 .
enIecHnue
AKCHEPUMEHTATIBHBIX
3aJ1a4 110 TeEME
«OCHOBHBIE KJIACChI
HEOpPraHu4YeCKHuX
COCIUHECHUID.

Botuucnenusn
— 110 YPaBHEHUSIM
XUMHUYECKHX PEeaKIui
Konmponvnas paboma
Ne 3.
Kiaccer
HEOPTaHUYSCKUX
COCOUHCHHUM

Pasznen 3
Ilepuoanueckmii
3aKOH U
Ilepuonnuyeckast
cucremMa
XMMHYECKHX
semenToB /1. U.
Mengeeena.
CrtpoeHue aToMOB.
Xumunueckas
CBA3b.
OxkucanreabHO-
BOCCTAHOBUTEJIbH
bl€ peaKun

15

Tema 8.
Ilepuoanuyeckuii 3aKoH
u Ilepuoaunyeckas
cucTreMa XMMHUYECKHX
3nemenToB /1. U.
MenpeseeBa. CTpoeHue
aTomMa

ITepBbi€ MOTIBITKH
KJaccuuUKanuu
XUMHUYIECCKUX
ayieMeHTOB. [lonsTue
O TpyInax CXOJTHBIX
DJIEMEHTOB
(memovyHbIe U
111€JI0YHO3EMEIIbHbBIC
MeTaJljibl, TaJIOTeHBI,
WHEPTHBIE Ia3bl).
DJ€MEHTHI, KOTOpPhIE
0o0pa3yroT
amdoTepHbIe
OKCHUIBI U
THAPOKCHJIBI.
[Tepnonnueckuin
3aKOH |
ITepnonnueckas
cucremMa
XUMHUYICCKHUX
AJIEMEHTOB

1. 1. Menneneena.
[lepuonpl, TpymnIibI,
IO ATPYIITHI.

PackpbIBaTh CMBICH
M3y4aeMbIX IIOHATHN U
[Tepuonuyeckoro 3aKoHa.
Knaccudunuposats
U3y4aeMble XUMUYECKUE
DIIEMEHTHI U BEIIECTBA 110
COCTaBYy U CBOMCTBaM.
XapaxTepu3oBaTh 0011
U OTJINYMUTENbHbIE
MPU3HAKH IETOYHBIX
METAaJUIOB, FaJIOTEHOB,
MHEPTHBIX (0J1arOpPOIHBIX)
ra3zoB. COOTHOCUTh
0003Ha4YeHMsI, KOTOpbIE
UMEIOTCS B
Ilepnonnueckoit cucreme
XMUMUYECKHUX JIEMEHTOB, C
YHCIIOBBIMH
XapaKTepUCTUKAMU
CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsia sapa,
oO11ee YuCIo 3JeKTPOHOB




dusnyecKkuii CMBICHT
MOPSIIKOBOTO
HOMeEpa dJISMEHTAa,
HOMEpOB Nepruoaa u
TPYIIIIHL.
Ctpoenue aToOMOB.
CocTtaB aTOMHBIX
siaep. U3otomnsl.
DNEKTPOHBI.
Crtpoenue
AJIEKTPOHHBIX
000JI0UEeK aTOMOB
nepBbix 20
XUMHYECKHUX
3JIEMEHTOB
I[Tepnoanueckon
cuctemsl 1. H.
Menpaeneena.
XapakTepucThKa
XUMHYECKOTO
3JIEMEHTA II0 €0
MOJI0KEHUIO B
Ilepuoanueckoi
CHUCTEME
. 1. Menneineena.

3HaueHue
Ilepuoanueckoro
3aKOHa U
Ilepuoanueckoit
CHUCTEMBI
XUMHUYECKUX
AJIEMEHTOB JJIsT
pa3BUTHSI HAYKU U
npaktuku. J1. 1.
Mennemnees -
YYEHBIN, MEeaaror
U TPaK/IaHUH.
JdeMoHcTpanuu
KopoTkonepnonHas
U JUTUHHOTIEPUO THAS
(hopmbl
Ilepunoanueckoi
CUCTEMBI
XUMHUYECKUX
3JIEMEHTOB

. 1. Menneineena.
O3HakoMJIEHHE C
oOpasuamu
METAJLIIOBU
HEMETaJJIOB.

JlabGoparopHbie H
NPaKTHYEeCKHE
padoThI

U pacrnpesieseHue ux 1o
AIIEKTPOHHBIM CIIOSIM).
OOBACHATD CBS3b
10JIO’KEHUS JJIEMEHTA B
[Tepuoanueckoii cucreme
C COCTaBOM aroMma,
pacnpeneneHueM
AJIEKTPOHOB I10
SHEPreTUYECKUM YPOBHSM,
IIOJlYpPOBHSIM U OpOUTAIISIM
Yy aTOMOB II€PBbIX YETBIPEX
nepuonoB. MonenupoBaTh
CTPOEHHE aTOMa,
JSHEPIreTUYECKUX YPOBHEHN
Y MOJlypOBHEH MIPHU
IIOMOUIN PUCYHKOB,
AIEKTPOHHBIX
KOH(HUrypanui u
AIIEKTPOHHO-
rpaduyeckux Gopmy.
OOBsCHATH 001ITHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX IJIEMEHTOB
(U3MEHeHHe pajinycoB
aTOMOB,
ANIEKTPOOTPHULIATEIBLHOCTH,
BaJICHTHOCTH) U UX
COEIMHEHUH B IIpeieiax
MaJIbIX IEPHUOJOB U
IJIaBHBIX MOATPYII C
Y4ETOM CTPOCHHUS UX
aTOMOB; XapaKTEepHU30BaTh
XUMHYECKHUE HIEMEHTBI
MIEPBBIX TPEX NEPUOOB,
KaJluM, KalblIUKi U UX
COEIMHEHUS 110
MIOJIO’KEHHUIO B
Ilepnonnueckoi cucreme
JI. 1. Menneneena.
IIporao3zupoBats
CBOMCTBa XUMHUYECKHUX
AIIEMEHTOB U UX
COCIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepuoanueckoit cuCTEMBI
XUMHUYECKUX JIEMEHTOB.
Hcnons3oBath
MH(POPMALIMOHHO
KOMMYHHKAIIMOHHBIE
texHonoruu (UKT) ans




JlabopamopHuiti
onvim:
Bzaumoneiicrue
TUAPOKCHJIA IIUHKA C
pacTBOpaMH KHCJIOT U
niejaoueit

CO3JIaHUS MOJICIICH,
MOArOTOBKHU MPE3EHTALINH,
JIOKJIaJIOB U MPOEKTOB IO
TeMe. Y4acTBOBaTh B
COBMECTHOH paboTe B
nape Wiu rpyrre.
BricTpanBath
pa3BEPHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C
Oropoii Ha HH(POPMAIUIO
13 y4YeOHHKA U APYTHX
HCTOYHUKOB, B TOM YHCIIC
Nutepnera

Tema 9. Xumuueckast
CBA3b.
OKHCIUTENBLHO-
BOCCTAHOBHUTEJIbLHBIE
peakuuu

DJIEKTPOOTPHUILIATEIILH
OCTh aTOMOB
XUMUYECKHUX
3JIEMEHTOB.
XuMHudgecKast CBsI3b
(noHHas1, KOBaJICHTHAasI
noJsipHas 1
KOBaJICHTHAas
HEMOoJIsSIpHAs).

Crenenb
OKHCJICHUS.
OKHCIUTENBHO-BOCC
TaHOBUTEIIbHBIE
peakuuu (OBP).
IIpoueccer
OKUCIICHUS U
BOCCTAHOBJICHUS.
Oxucnurenu u
BOCCTAaHOBUTEIIH.
JeMoHcTpauuu
OKHUCITUTETBHO-BOCCTA
HOBUTEJIbHbIE
peakuuu: ropeHue,
peaKiuu pas3yioKeHUs,
CO€JIMHEHMUS
Koumponvnas paboma
Ne 4.
CrtpoeHnue atoma.
XumMuueckas CBsi3b

PackpeiBath cmbICH
M3y4aeMbIX MMOHATUN U
MIPUMEHSATH 3TU TOHATHS
IIPU ONKMCAHUM CBOMCTB
BEIIIECTB U UX
MpEBpAILICHUH.
Ornpenensars BUA
XUMHUYECKOH CBA3U B
COCIMHEHUU. Y METh
OOBSCHATH
MPUYUHHOCIIECTBEHHYIO
CBSI3b: CTPOCHHE aTOMOB
— BHUJI XUMHYECKOHU CBSI3U
B COCJAMHEHUU —> TUII
KPUCTAJUIMYECKOU
peméTku — pusndeckue
CBOIICTBA BEILIECTBA.
[Iporuo3upoBath
CBOIICTBA BEILIECTB HA
OCHOBaHUM 3HAHHUM O
BHJIaX XUMHYECKOU CBSI3U
Y TUINAX KPUCTAILTMYECKUX
pem€Tok. MoaenpoBathb
CTPOCHUE MOJIEKYJI NPU
MTOMOIIIHA PUCYHKOB,
MOJEIIEH, IIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL.
Ucnonp3oBath
XUMHUYECKYIO CUMBOJIUKY
JUTsL cocTaBlieHus: (opMyIT
BEILECTB, AIEKTPOHHOTO
OaslaHca peakiuid.
Onpenensts CTeNneHb
OKHCIIEHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB
o popmynam u
COCTaBIISATH (hOPMYIIBI
OMHAPHBIX COCTMHEHHM 110
CTENEHU OKHUCIICHUS




aTOMOB XUMUYECKUX
a5eMeHTOB. OnpenensaTh
OKHUCIIUTENb U
BOCCTAHOBUTEIIb.
PaccraBisats

KO3 PHULIMEHTHI B CXeMax
MPOCTBIX OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
peaxkuii METoJ0M
AJIEKTPOHHOTO OaslaHca.
Habmonate xumMuueckue
OTBITHI 11O TIJIAHY,
aHaAJIM3UPOBATh U JIENIaTh
BbIBOJIBI. MICIIONIB30BaTh
UKT nia cosganus
MOJIeNEH, TTOATOTOBKH
Mpe3eHTAIHH, JOKIIA0B
1o reme. BricTpanBarth
pa3BEPHYTHIC MUChMEHHBIE
U YCTHBIE OTBETHI C
oropoii Ha HH(pOPMAITUIO
U3 yueOHUKa U IPYruX
HMCTOYHHKOB, B TOM UHCJIE
HNuTepuera

9 KIJIACC

(2 u B HEHEMIO, BCeTO 68 1)

Tema Kon-Bo | OcHoBHOE conepxaHue OcHoBHbIE BUbI
4acoB JeSITeIbHOCTH
Pa3znen 1. BemectBo | 19
U XUMHYeCKHe
peakunu
IloBTOpEHUE M 5 Ilepnoanueckuin XapakTepu3oBaTh

yriayojenue 3HAHUM
OCHOBHBIX pa3/IejioB
Kypca 8 kiacca

3akoH. [lepnonuueckas
CUCTEeMa XUMUYECKUX
3JIEMEHTOB

. 1. Mennaeineena.
CtpoeHune aToMOB.
3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB
XUMHYCCKHUX
3JI€EMEHTOB MEPBBIX
TpPEX NEPUOJIOB,
Kallis, Kalblis U UX
COeIUHEHNN B
COOTBETCTBHUH C

XHMHYCCKHE DJICMEHTHI
IIEPBBIX TPEX MEPUOJIOB,
KaJu¥ 1 KaJabIIHi IO NX
MOJ0KEHUIO B
[Iepnonnueckoii cucreme
. N. Menneneesa.
[Iporuo3upoBats cBOWCTBa
XUMHYECKHUX DJIEMEHTOB U
UX COCIMHEHNH Ha
OCHOBaHUH
3aKOHOMEPHOCTEM
[Ieproanueckoi CUCTEMBI.
OnpenensTs BU




MOJI0KEHUEM
3JIEMEHTOB B
MEPUONYECKOMN
CHUCTEME U CTPOCHUEM
HUX aTOMOB.
Knaccudukaiuys u
HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIIECTB
(MexayHapoaHas U
TpUBHUAJIbHAS).
XHUMHUYECKHE CBOMCTBA
BEILIECTB,
OTHOCSIIIIUXCS K
pa3IuYHBIM KJIaccam
HEOPTaHUYECKUX
COCIUHEHUM, UX
reHeTHUYecKas CBsI3b
HEOPraHUYeCKUX
BEILIECTB.
CrtpoeHue BellecTna:
BUJIbI XUMHUYECKOH
CBSI3U M TUIIBI
KPUCTAJLTUYECKUX
pemeTok. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX
CTPOCHUSI.
JdeMoHcTpanuu
1. Moaenu
KPUCTAJUTUYECKUX
pemeéTok
HEOpPTraHUYECKHUX
BEIIECTB.
2 . KopotkonieproaHast
U JUTMHHOINIEpUO HAs
dhopmsl Tleproanueckoit
CUCTEMbI XUMHUYECKHUX
snemeHToB /JI. 1.
Menneneena
Konmponvnas paboma
Ne 1.
O060011eHne 3HaHU 3a
Kypc 8 kiacca

XUMHUYECKOH CBS3H U TUIL
KPUCTAIUIMYECKOMN PEIIETKH
BeniecTsa. [Ipornosuposars
CBOMCTBA BEILECTB B
3aBUCUMOCTH OT UX
CTpOCHUSA. Y METh
OOBSICHATh IPUYHUHHO-
CJIEICTBEHHYIO CBSI3b!
CTPOEHHE aTOMOB
XUMHYECKOI'0 2JIEMEHTA
—BH/JI XUMHYECKOU CBSI3U B
€ro COEJMHEHUHN — THUII
KpH- CTAINTMYECKOMN
pemméTKu — QU3nIecKue
CBOIMCTBA BEILECTBA.
Hcnons3oBars
€CTECTBECHHO-Hay4YHbIE
METO/Ibl [TI03HAHUS, B TOM
YyKcie HaOJII0IeHHUE,
U3MEpEHHE,
MO/JIEIMPOBaHUE,
9KCHEPUMEHT (peasIbHbINA U
MBbICIIEHHBIN ). BricTpauBarh
pa3BEPHYTHIE NNCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOM
Ha HUH(pOPMAIHIO U3
yueOHUKa U IPYruX
MCTOYHUKOB, B TOM YHCJIE
HNutepnera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakumii

Kraccudwukanms
XUMHUYECKHUX
peakuuiino
pa3IuYHbBIM
npu3HakaM (1o
YUCITYy U COCTaBYy
Y4acTBYIOIIUX B
peaKIu BEeUIeCTB, 10
TeroBomy 3¢ QeKTy,
0 U3MEHEHHTIO

PackpsiBath cMbICT
M3Yy4aeMbIX ITOHATUH U
MIPUMEHSITh 3TH MOHATHUS
IIPY OITMCaHUM CBOMCTB
BELIECTB U UX
IIpEBpaIICHU.
Knaccudunuposats
XUMHUYECKHUE PEAKIUH 110
Pa3IMYHbBIM IIPU3HAKAM.
OOBACHATH U




CTENEHEN OKHCIICHUS
XUMHUYECKUX
JI€MEHTOB, T10
obpaTtumMocTH, Mo
Y4acTHIO
KaTaJau3aTropa).
DK30- U
SHAOTEPMHUUYECKHE
peakuuu,
TEPMOXUMUYECKHUE
ypaBHeHus. lloHsAaTHE O
CKOPOCTH XMMHUUYECKOI
peakuuu. [lonsitue o
FOMOTI'€HHBIX U
reTepOreHHbIX
peakuusx. [loustue 06
00paTUMBIX

U HEOOpPaTHUMBIX
XUMHYECKUX
peaknusx. Ilonsatue o
XUMHYECKOM
paBHOBECHH.
DaKTOpbI, BIUSIONINE
Ha CKOPOCTh
XUMHYECKON peaKkuuu
U TOJIOKCHUE
XUMHYECKOTO
paBHOBECHSI.
OxuCcIUTETbHO-BOCCTA
HOBHUTEJILHBIC PEaKITUU
(pMexTpOHHBIN OanaHc
OKHCJIUTENBHO-
BOCCTAaHOBHUTEJILHOMN
peaKIun).
JdeMoHcTpanuu

1. 3aBUCUMOCTH
CKOPOCTH XUMHYECKOU
peaKkIuu Ot
pa3snuUHBIX (HaKTOPOB.
2 . BosneiicTBue
Karajau3aTopa Ha
CKOPOCTh XHUMHYECKOU
peaKIuu.

3 . [Ipumepsbr
HEOOpaTUMBIX U
00paTUMBIX peaKIUi.

4 . CMmemienue
paBHOBeCUS
XUMHUYECKOU pEeaKIInu.
Boituucnenusn

- KOJIMYEeCTBa BEIIIESCTBA,

00bEMa 1 MacChl

MIPOTHO3UPOBATH
3aBUCUMOCTBH CKOPOCTHU
XUMUYECKON PeaKUuu OT
pa3nu4HbIX (HPaKTOPOB.
[Iporuo3upoBatb
BO3MOKHOCTH MIPOTEKAHUS
XUMHUYECKUX IIPEBPAILICHUN
B Pa3JIMYHBIX YCIOBHUSX.
Onpenenarb OKUCIUTEND U
BOCCTaHOBUTENb B
OKHCIIUTEIbHOBOCCTAHOBUT
€JIbHOM PEaKIUu.
CocTaBisiTh 3JIEKTPOHHBIN
OanaHc peakuuu.
[Ipon3BOaAUTE BEIYMCIICHUS
0 XUMHYECKUM
ypaBHeHusIM. [InanupoBaTh
Y OCYIIECTBIISITh Ha
MPaKTUKE XUMHUECKHE
3KCHEPUMEHTBI, TPOBOIUTH
HaOJII0IeHNUs, 1elIaTh
BBIBO/IbI 10 pe3yJIbTaTaM
JKCIIEpPUMEHTA.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape Wiu Tpyrie.
BricTpauBath pa3BépHyThIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOI Ha
nH(pOpMaLIKIO U3 yueOHUKA
U APYTUX UCTOYHUKOB, B
ToM uyucie MHtepHera




peareHTOB Ui
MIPOAYKTOB I10

ypaBHEHUSIM

XHUMHUYECKUX pPEAKIMH
Tema 2. 10 Teopus PackpsiBaTh cMBICT
DIIEKTPOJIUTHYECKASI BIIEKTPOJIUTHYECKOMN HW3y4aeMbIX MIOHATUH, a
AMCCOAAIIHS. JIMCCOIIUAIINH. TaKX€ CMBICI TEOPUH
XuMuyecKHe DJIeKTPOIUTHI U 3JIEKTPOJIUTHYECKON
peakuuu B HEAJIEKTPOJIUTHI. nuccoranuu. OObSICHATH
pacTBOpax Katnonsl, aHHOHBHI. MIPUYUHBI

MexaHu3M JUCCOIMAIIMM | SJIEKTPONPOBOIHOCTH

BEILIECTB C Pa3IUYHBIMHU
BUJIAMU XUMHYECKOMN
cBsi3u. CteneHb
nucconuanuu. CusbHbIE
U cJiabble 3JIEKTPOJIUTHI.

Peakoun nmoHHOTO
oOMeHa, yCJIOBUSI UX
nporekanus. loHHbIE
YpaBHEHUS pEeaKUu.
XHUMUYECKHE CBOMCTBA
KHUCJIOT, OCHOBAaHUHN U
COJICH B CBETEC
MpeACTaBJICHUN 00
BIIEKTPOJTUTHYECKOMN
nucconuanuu. Cpena
pactBopa. [lonsaTue o
TUJIPOJIN3E COJICH.
KauecTBeHHBIC
peaknuu Ha
KaTUOHBI aHHUOHBI.
JdleMoHcTpanMu
DnexTpudecKast
OPOBOAUMOCTh
pacTBOPOB BENIECTB;
IOBU>KEHHE HWOHOB B
AIEKTPUYECKOM
IoJie.

OnEbITHI,
WJLTIOCTPUPYIOIIIUE
OpU3HAKHU
OPOTEKAaHUS PEAKIIUU
HOHHOI'0 OOMeHa.
OnEBITHI 1O
OTIPEJICITEHUIO CPEJIbI
B pacTBOpax coJiei
(xsiopupga Hatpus,
kapOoHaTa HaTpus,
XJIOpUIa IIUHKA).

JlabopaTopHblie u

NpaKkTHYeCKue padoThl
abopamopHbwll
ONnwvIN:

BOJHBIX PaCTBOPOB
BELICCTB; pa3Iu4arh
cy1abble U CHIIbHBIC
NeKTposUThL. COCTaBIIATH
YpaBHEHHUS JUCCOLUALIUU
KHCJIOT, IIIeI0YeH U CoJieH,
IIOJIHBIC ¥ COKPALIEHHBIC
VOHHBIE YPABHEHUS
XUMHYECKUX PEAKIUN
MOHHOTO 0OMEHa, KpaTKue
VOHHbIE YPaBHEHUS
IIPOCTBIX peaKLUn
TUAPOIIN3a COJIEH.
IIporno3uposats
BO3MO>KHOCTH IPOTEKAHUSI
peakuuii HOHHOro oOMeHa B
Pa3IUYHbIX YCIOBUSX.
XapakTepHu3oBaTh 001IHe
XUMHUYECKHE CBOMCTBA
BELIECTB Pa3INYHbIX
KJIACCOB HAa OCHOBE TEOPUU
INEKTPOIIUTUYECKON
JVCCOLIUALNY;
NOJITBEPK1aTh CBOKMCTBA
IpUMEpaMH MOJIEKYJIIPHBIX
Y NOHHBIX YPaBHEHUIN
XUMHUYECKHUX PEAKIIHM.
Pemate
9KCIIEPUMEHTAIIbHBIE
3a/1a4u 110 TEME.
[InanupoBats 1
OCYIIIECTBIISITh Ha MPAKTHUKE
XUMHYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJIOCHNUS, 1eN1aTh
BBIBOJIBI 110 pe3yjibTaTaM
skcriepuMenTa. CinenoBaTh
npaBmiIaM 6e301acHO
paboThI B 1abopaTopuu npu
WCIIOJIb30BaHUU
XUMHYECKOHN TOCYIbI U




Peakmmu moHHOTrO
oOMeHa B pacTBOpax
AJIEKTPOJIUTOB:
cynbdara meau(Il)
U NIEJI0YH,
KapOoHaTa HaTpUs U
COJISTHOM KHWCJIOTHI,
peaxuusi
HEeUTpaJu3anuu
MEX1y THAPOKCHIOM
KaJIns ¥ COJITHOM

KHUCJIIOTO.
Ilpaxkxmuueckas
paboma:

Ne 1. Penenne
AKCIIEPUMEHTAJIBHBIX
3aj7a4 110 TEME.
Bovtuucnenusn
- [0 YPAaBHECHUSAM
XUMHUYECKHUX peaKIUui
Koumponvnas paboma
Neo 2.
XUMHYECKHE pEaKIUU

obopynoBaHus. 6
[Tpon3BOANTH BHIYUCICHUS
10 XUMHYECKUM
YpaBHEHUSIM. Y 4acTBOBAThH
B COBMECTHOH paboTe B
nape Wid Tpymrne.
BricTpanBath pa3BEépHyThIE
MUCHMEHHBIE U YCTHBIC
OTBETHI C OIIOPOIi Ha
nHpOpMAIHIO U3 yueOHUKa
U IPYTUX UCTOUYHUKOB
uHpOpMaINH, B TOM YHCIIE
Hurepnera

Pasngea 2. 25

HemeTaJibl 1 UX

coeMHEeHU A

Tema 3. O0masn 5 O61mas OOBscHATH 00IIME
XapaKTepuCTHKA XapaKTepUCTUKA 3aKOHOMEPHOCTH B
XUMHYIECKHUX TaJIOT€HOB. HN3MCHCHHUU CBOUCTB
3jeMeHnToB VIIA- Ocobennoctu HEMETaJJIOB U UX

rpynnsl. I'ajorenst

CTPOEHUSI aTOMOB
3TUX BJIEMEHTOB,
XapakTepHBIC IS
HUX CTENECHU
OKHCJICHUSL.
Crtpoenue u
dbuznueckue
CBOMCTBA MPOCTBIX
BEIIECTB —
TrajOreHoB.
XUMHYECKHE
CBOMCTBA Ha
mpuMepe xXJiopa
(B3aumMonencTBUE C
MeTaJllIaMH,
HeMeTaJlJIlaMH,
LIEJIOYAMH).
XIIOpPOBOZOPON.
CoinstHasI KUCIOTa,
XUMHUYECKHE
CBOMCTBA,
MOJIy4eHHUe,
NpUMEHEHUE.
KauecTBeHHBIE

COECIMHEHMI B Mpeenax
MaJIbIX IIEPUOJIOB U
IJIaBHBIX MOATPYII
Ileproguueckoii cuCTEMbI
XUMHUYECKHX 3JIEMEHTOB C
Y4E€TOM CTPOCHHUS UX
aTtomoB. [Iporao3upoBars
CBOMCTBAa XUMHUYECKHUX
3JIEMEHTOB — HEMETAJJIOB
Y UX COEIMHEHU Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepronnueckoit CUCTEMBI.
XapakTepu3oBaTh
(u3nueckre U XUMHUYECKHE
CBOMCTBA MTPOCTHIX BELIECTB
raJIoreHoB (Ha mpuMepe
XJIOpA) U CIIO’KHBIX BEIECTB
(x;mopoBoI0pOAa, XJIOpHUIA
HaTpus,
KHCIIOPOICOAEPKAIINX
KHCJIOT XJIOpa U UX coJieil),
CHoCOObI MOJTYYEeHMS,




peakuuu Ha
rajoreHHu1-UOHBI.
JleiicTBue xjopa u
XJIOPOBOJAOPO/Aa Ha
OpraHu3M 4eJioBeKa.
Baxueiimue XjJiopuabl
U UX HaXOXXJIEHUE B
MIPUPOJIE.
JleMoHcTpanuu
Buneomarepuan
bl: TAJIOTEHBI U
UX COCIUHEHMUSI.
OOpasibl XJIOPUJIOB.

JlabGopaTropHblie U
NMpaKTHYEeCKHe
padoTbI
JlabopamopHhuwiii
onvim:
PacnoznaBanue
XJIOPUA-UOHOB.
Ilpakmuueckas
paboma:

Ne 2 . TTomyuenue

COJISSHOM KHCJOTEHI,

U3y4YEHHUE €€ CBOMCTB.

Boviuucnenusn

-0 ypaBHEHUSM

XHUMHUYECKUX

peakuuii, eCiu

OJWH U3 pearcHTOB

OaH B U30OBITKE;

- 00bEMOB Ta30B MO
YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHAa
00BEMHBIX OTHOIICHU I
ra3oB

MIPUMEHEHNE U 3HAaUCHUE B
MPUPOJIE U KU3HU
yenoBeka. Onpenensarsb
XJIOpUI-, OPOMUI- U UOTU-
HOHBI B pacTBOpE.
[LnanupoBate u
OCYIIECTBIISITh HAa MPAKTUKE
XUMHUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOIIONEHUs, IeNIaTh
BBIBO/IBI [10 pe3yJIbTaTaM
skcnepumenTa. CienoBarb
npaBuiiaM 6€301MacHO
paboThl B 1abopaTopuu npu
UCIIOJIb30BaHUU
XUMHYECKOM MOCYAbI U
000pyI0BaHus.
Y4acTBOBaTh B COBMECTHOM
pabote B MaJoif rpynme.
[Ipou3BOINTE BBIYUCICHUS
10 XUMUYECKUM
ypaBHeHusAM. Mcnons30BaTh
NEPUOANYECKYIO TaOTHUITY U
TaOJIUIly PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAHHM U COJICH
B BOJIE /IS BHITIOJTHEHUS
3a1aHuil. BeicTpauBarth
pa3BEPHYTHIEC MMCbMEHHBIE
U YCTHBIE OTBETHI C ONIOPOM
Ha HUH(OPMAIHIO U3
yueOHHUKa, CIIPaBOYHbIX
MaTepuanoB U APYTUX
HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIH
MIOHATHUHHBIN anmnapar
Kypca XUMHH,
COIIPOBOXKIATh
BBICTYIUJICHHE
Mpe3eHTalnen

Tema 4. O0masn
XapaKTepUCTHKA
XUMHUYECKHX dJIeMEeH-
TOB VIA-rpynmnsi.
Cepa u eé
COCIMHEHMUS

O6mas
XapaKTepUCTHUKA
2JIEMEHTOB
VIA-rpynmsl.
OcobenHoctu
CTPOEHHSI aTOMOB
9THUX 3JIEMEHTOB,
XapaKTEepHbIE IS HUX
CTEIEHU OKMUCJICHUS.
CrpoeHuen
(uznyeckue cBorMcTBa
MPOCTHIX BEIIECTB —
KHCJIOpO/Jia U CEPBI.

OOBSACHATH 00IIIHE
3aKOHOMEPHOCTH B
M3MCHCHHUU CBOIMCTB
anemeHToB VIA-rpynmns! u
HUX COEMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.
[Iporno3upoBars cBOKCTBA
XAMUYECKHX DJIEMESHTOB
VIA-rpynmsl u ux
COETMHEHUN Ha OCHOBAHUU
3aKOHOMEPHOCTEN
[Tepronueckoit CUCTEMBI.
YcraHaBauBaTh




AJIOTpONHBIE
MoaupUKaIuu
KHCJIOPO/Jia U CePBhlI.
XUMHYECKHUE CBOMCTBA
cepnl. CepoBOJIOPOI,
cTpoeHue, GU3NISCKUe

U XUMUYECKHE
cBoiicTBa. OKCHUABI
cephl Kak
MPEJICTaBUTEITN
KHUCJIOTHBIX OKCHJIOB.
CepHas KucCIIOTA,
(usnueckue

U XUMHYECKHE
cBolicTBa (00IIHe KaKk
peICTaBUTEIS
KJIacca KHUCJIOT U
crienupUIECKUe),
MIPUMCHCHHE.
XUMHUYECKHE
peakiuu, JIexKaliie B
OCHOBE
POMBIIIJIEHHOT O
crroco0a MoJIydYeHHUs
CEepHOM KHUCIIOTHI.
AnnapaTtsl 1
MIPOTEKAIOIINE B HUX
nporecchl (Ha
npuMepe
MPOU3BOJICTBA
CEpHOM KHUCJIOTHI).
Comnu cepHoOMt
KHCJIOTHI,
KaveCTBEHHAsI
peakius Ha

cynb(daT-uoH.
laxoxx1eHHne cephl U
e€ coeqnHEeHUH

B TIPUPOJIC.
XuMHUYECKOE
3arpsisHCHUES

OKPY KarolIeH Cpeibl
COEIUHEHUSIMHU CEPhI
(KUCIJIOTHBIE JTOXKIH,
3arpsisHEHHE BO3yXa
"1 BOJOEMOB),
CcrocoObI ero
MIPEIOTBPAIIICHUS.
JdeMoHcTpanuu
Konnexkmun
(BuIEeomaTepuabl):
cepau eé
COEUHCHUSI.
OO6yriauBaHue caxapa

MIPUYUHHOCIIECTBEHHYIO
CBS3b: CTPOCHHE BEILIECTBA
— CBONCTBa —
MPUMEHEHUE — Ha
IpUMepe U3y4aeMbIX
BEILECTB. XapaKTepU30BaTh
(bu3nuecKkre U XUMHUYECKHE
CBOICTBA ITPOCTOrO
BEIIECTBA CEPBI U €&
COEMHEHHI
(cepoBoaOpOIa, OKCHJIOB
CEepbl, CEPHOU KHCIIOTHI,
cynbdaToB), CriocoObI UX
MOJTy4YEHUs1, TPUMEHEHUE U
3HaYEHUE B MPUPOJIE U
YKU3HH YEJIOBEKA.
Onpenensts HaIHuKe
CynabpuT-, cynbpua- u
CyJb(aT-MOHOB B PacTBOPE.
[TosicHaTh Ha IprMepax
CYIIHOCTB YKOJIOTHYECKUX
npo0iieM, CBSI3aHHBIX C
HaXO0XJIECHUEM COCIMHEHUN
CEpBI B OKpY>Karoleit
cpene. [InanupoBars u
OCYIIECTBIISITH Ha MPAKTUKE
XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJIOICHUS, AeIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
skcnepumenTa. CienoBarb
npaBuiIaM O6e30macHoi
paboTel B 1abopaTropuu mpu
UCIIOJIb30BaHUU
XUMHUYECKUX BEUIECTB U
000opyI0BaHUs.
[Tpon3BOIUTH BEIYHUCIICHUS
0 XUMHYECKUM
ypaBHEHUSIM. Y 4aCTBOBATh
B COBMECTHOH paboTe B
MaJIoi rpymrie.
Hcnonb3oBars
MEePUOUYECKYIO TaOIUIy U
TaOIUIly PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAHHI U COJICH
B BOJI€ JJIsI BBITIOJTHEHUS
3aganui. Mcronp30BaTh
MIPH BBITTOJIHEHUU Y4eOHBIX
3aJ]aHuid U B TIPOIIECCE
HCCIIEI0BATENBCKON
NEeSATeTLHOCTH HAyIHO-
MONYJIPHYIO JTUTEPATYPY




O NEWCTBHUEM
KOHLICHTPUPOBAHHOM
CEpHOM KHCJIOTHI.

JlaGopaTropHble u

NMpaKkTHYeCKHE PadoThI
Jlabopamophoble
onvimul: OOHapyKEHUE
cysib(haT-uOHOB.
B3aunmoneictBue
pa30aBICHHON CEPHOM
KHCJIOTBI C IIHHKOM.

Boviuucnenusn
-0 YpaBHEHHUSM .
XHUMHNUYCCKHUX peaKI_II/II/I

-MaCCOBOM OOJIU
BBIXOJIa MPOJIyKTa

XUMHUYECKOT0 COJIepKaHus,
CIIPaBOYHbBIC MaTEPUAIIBI,
pecypcsl UuTepHera

peakuuu
Tema 5. O0masn O6mas OOBscHATH 001IME
XapaKTepHCTHKA XapaKTEePHCTHKA 3aKOHOMEPHOCTH B
XMMHYECKHX dJ1eMEeH- 3JIEMEHTOB U3MEHEHUU CBOWCTB

TOB VA-rpynnsl. VA-rpynmnsl. 3JIEMEHTOB VA-rpynnsl u
A3soT, pocdhop u ux OcobGenHocT UX COCIMHEHUH C y4ETOM

coeIMHEeHHNA

CTPOEHHUSI ATOMOB
3THUX 3JIE€MEHTOB,
XapaKTEepHBIE IJIs1 HUX
CTETI€HU OKHUCJICHUS.
A3oT, pacnpocTpaHEeHHE
B Ipupoie, pusnueckue
1 XMMHUYECKHUE
cBoiicTtBa. Kpyrosopor
a3oTa B IPUPOJIE.
AMMMHaK, ero
uznueckue u
XUMHUYECKHE

CBOIICTBa,

MIOJIyYE€HHUE U
npumeHnenue. Conu
aMMOHHUSI, UX
(puznueckue

U XMMHUYECKHUE
CBOMCTBA,

MPUMEHEHHE.
KauecTBeHnHas

peaKIysi Ha MUOHBI

aMMOHHUSI.
A3oTHasI KHUCJIoTa, e€
(puznueckue

W XUMHWYECKHE CBOMCTBA
(oOmme kak
MpeACTaBUTENS Kilacca
KHCJIOT B
cnenupuIecKue).
Hcnons3oBanue
HUTPATOB U COJIEU

AMMOHMUMA B KAa4YCCTBC

CTPOEHUS X aTOMOB.
[Iporno3upoBarts cBOKCTBa
XUMHUYECKHX 3JIEMEHTOB
VA-rpynsl 1 ux
COEIMHEHUI Ha OCHOBAHUU
3aKOHOMEPHOCTEMN
[leprognueckoi CUCTEMBI.
OOBACHATH IPUUNUHHO-
CJIEJCTBEHHYIO CBSI3b!
CTpOEHHE BEIECTBA —
CBOMCTBAa —TIPUMEHEHHUE.
XapakTepru3oBaTh
¢busnyeckne 1 XUMHYECKHE
CBOICTBA MPOCTHIX BEHIECTB
azora u ocdopa u ux
COeIMHEHMH (aMMuakKa,
coJiell aMMOHHUS, a30THOM
KHCIIOTBI, HUTPATOB,
okcuoB ocdopa (III, V) u
(dhochopHOIt KUCITOTHI,
(docdatoB), ctocoObI ux
MOJIy4€HUs, IPUMEHEHUE U
3HAUEHUE B IPUPOJE U
KU3HU YeJIOBEKa.
Onpenenars HOHbI
amMMOHUs, (hocPaT-MOHBI B
pactBope. [loscHsATh Ha
MIpUMEPax CYIIHOCTh
9KOJIOTHUYECKUX MPoOem,
CBSI3aHHBIX C HAX0XKJIEHUEM
COCTUHEHUHN a30Ta U




MHHEPATHHBIX
yIoOpeHuii.

XUMUYECKOE
3arpsi3HeHHE
OKPY>KaroILIEn cpeabl
COCJIMHEHUSIMHU a30Ta
(KucIoTHBIC JTOXKIH,
3arpsi3HEHHE BO3/1yXa,
IMOYBBI U BOJOEMOB).
docdop,
aJUIOTPOITHBIE

MO T (UKALTTHA
dpocdopa,
(uzuueckue n
XUMHUYECKUE
CBOMCTBA.

Oxcun dochopa(V) u
dbocdopnas kuciora,
dbuznueckue u
XUMHYECKHE
CBOICTBa,
MOJIy4YeHUE.
KauecTtBeHnHnas
peakuus Ha pocdar -
HOH.

Hcnonbs3oBanue
dbocdaroB B kauecTBe
MHUHEpaTbHBIX
yIIoOpeHuii.
3arpsi3HeHue
OPUPOIHBIX BOJTOEMOB
docdaramu.
JdeMoHcTpanuu
Konnekuuun: gocdop
U €T0 COCIUHEHHUS.
B3anmoneincreue
KOHILICHTPUPOBAHHOM
a30THOM KUCJIOTHI C
MEJBIO.

JlabopaTopHble u

NpaKkTHYeCKue padoThl
abopamopHvle
onvimol.

1.

B3aumoaericTBre

coJIEi aMMOHMUS C

IEI0YbIO.

2 . O3HaKOMJIEHHE C

oOpasiamMu a30THBIX U

dhocdopnbIx
JT0OpeHuii.

I[pakmuueckasi
paboma:

Ne 3. INomyuyenue
aMMHUaKa, U3yuYcHHUe
€ro CBOMCTB.

Buviuucnenusn

dhocdopa B okpyxaromiei
cpene. Mcnonp30Bath
HNEPUOANYECKYIO TaOIHILY U
TaOJIUILy PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHHUU U COJIEH
B BOJI€ JJISI BHITIOJTHEHUS
3aganuid. [LnanupoBaTh u
OCYIIECTBIISITh HA MIPAKTUKE
XUMHYECKHE
SKCIEPUMEHTBI, TPOBOIUTH
HaOJI0/IeHUs, 1eaTh
BBIBOJIBI 10 pe3yJIbTaTaM
skcriepumenTta. CienoBath
MpaBUjIaM MOJIb30BAHUS
XUMHYECKON MOCYA0N 1
1a00paTOPHBIM
000py/IOBaHUEM, a TAKIKE
paBujiaM oOpalleHus C
BEIIIECTBAMH B
COOTBETCTBUHU C
UHCTPYKIUSIMU T10
BBITIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKHUX
OTIBITOB I10 TIOJYYCHHIO U
COOMpaHMIO ra3000pa3HBIX
BEIECTB (aMMHAKA).
[Ipon3BOaUTH BHIYMCIICHUS
0 XUMHYECKUM
YpaBHEHUSIM. Y4acTBOBAThH
B COBMECTHOH paboTe B
rape Win rpytire.
BeicTpauBath pa3BEpHYTHIE
MMUCbMEHHBIEC U YCTHBIC
OTBETHI C OIIOPOI Ha
nH(popMaLNIO U3
pa3IMYHBIX UCTOYHUKOB, B
ToM yncie HTepHera;
JIeNaTh KpaTKue COOOIIEeHUS
3KOJIOTUYECKOMN
HaIpaBJIE€HHOCTH




- IO YPaBHEHUSM
XHUMHUYECKUX pPEAKIIUU

Tema 6. O6uras
XapaKTepuCcTHKA
XUMHYECKHUX
3J1eMeHTOB IVA-
rpynmnbi.
Yraepoa u
KPEeMHHUH U UX
coeTMHEHHUS

Yraepon,
aJJIOTPOITHBIE
MouUKAITAH,
pacnpocTpaHEeHUE B
npupoe,
(uzuueckue n
XUMHUYIECKHE
CBOMCTBA.
AncopOuusi.
Kpyrosopor
yriaepojaB
MIPUPOJIC.

Oxkcuipl yriepoja, ux
(puzuueckue

U XUMHUYCCKHUEC
CBOMCTBA, UX
JOCUCTBHUE HAa >KUBBIC
OpTraHu3MBblI,
MOJIy4YeHHUEe U
MpUMEHCHUE.
DKOJOTHUIECCKHUE
poOJIeMBl,

CBSI3aHHBIC C
OKCHJIOM
yraepoaa(lVv);
THIIOTE3a
rJ100aJIbHOTO
MOTEILICHUS
KJINMATa,
MapHUKOBBIN 3 EKT.
VYronpHas KMCI0Ta U
€€ coJIn, ux
uznueckue u
XUMHUYECKHE CBOCTBA,
MMOJTyYCHUE U
MIpUMEHEHUE.
KauecTBenHas
peakius Ha
KapOOHaT-UOH.
HWcnonp3oBanue
KapOOHaTOB B OBITY,
MEIUINHE,
MIPOMBIIIIJICHHOCTH,
CEJIBCKOM
XO3SHUCTBE.

ITepBoHauambHBIC

MOHATHA 00

OpTraHHUYECKUX

BEIIlECTBaX KakK O

COCAUHEHUSX yTiepoaa:

OCOOCHHOCTH COCTaBa M

ctpoenwus. [loasaTue o

OO0BSICHATE 001IIHE
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
aneMmeHToB IVA-rpynns! u
UX COCIMHEHUN C yUETOM
CTPOEHHS UX aTOMOB.
[Iporno3upoBats CBOMCTBA
XUMHYECKHUX JJIEMEHTOB —
HEMETAJIOB U UX
COCIMHEHUI HAa OCHOBAaHUHU
3aKOHOMEPHOCTEN
[Tepronueckoit CUCTEMBI.
OOBACHATH IPUUUHHO-
CJIEICTBEHHYIO CBSI3b:
CTPOEHHUE BelllecTBa —
CBOMCTBA —

NpUMEHEHUE — Ha
MPUMEPAX COCAUHECHHI
yriepojia U KpeMHHS.
XapakTepru3oBaTh
(u3nuecKrue U XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB
yriepojia U KpeMHHUS U UX
COCTMHEHHH (OKCHUJIOB
yriepojia, yrojibHou
KHUCJIOThI, KApOOHATOB,
OKCHJIa KPEMHU,
KPEMHUEBON KUCIIOTBHI,
CUJIUKATOB), CIIOCOOBI UX
MOJIy4€HUs1, IPUMEHEHUE U
3HAUEHUE B MIPUPOJE U
KU3HU YEeJIOBEKa.
Omnpenensats kapOoHAT- U
CHWJIMKaT-HOHBI B PaCTBODE.
OOBSCHATH CYIIHOCTD
9KOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXO0XKJIEHUEM
YTJIEKUCIIOTO Ta3a B
OKpY>Karollen cpene.
IToaTBepxnath
0COOEHHOCTH COCTaBa U
CTPOEHHS OPTaHUYECKUX
BELIECTB MPUMEPAMHU
MIPOCTBIX COETUHEHUN
(MeTaHn, 3TaH, aleTUJIEH,
STWJIOBBIN CIIUPT, YKCYCHAas
kucnota). MnmoctpupoBarts
B3alMOCBS3b
HEOpPraHUYECKUX
COCIMHEHUH YIIIepoaa U




OHOJIOTHYECKH Ba’KHBIX
BEIIIECTBAX: XKUPaAX,
Ockax,

yIreBoaax.
MarepuanbHoe
€JIMHCTBO
OpraHMYeCKUX U
HEOPTraHUYECKUX
COEOIUHEHUH.
Kpemuuii, ero
(pusuueckue u
XUMHUYECKUE
CBOICTBA,
MOJIy4YeHHEe U
OPUMEHEHHUE B
JIEKTPOHUKE.
Coenunenust
KpPEMHUS B IIPUPO/IE.
O6uue
MpeACTaBIICHUS 00
okcuae kpeMHus(1V)
U KPEMHUEBOU
kuciaore. CUIIMKATHI,
WX HCIOJb30BaHUE B
OBITY, MEIUITUHE,
MIPOMBIIIJIEHHOCTH.
Baxueiimue
CTPOUTEIIbHbIE
MaTepuaibl:
KepaMHKa, CTEKJIO,
LIEMEHT, OCTOH,
JKeJIe300eTOH.
[TpoGnemsbr
6e30macHoOro
HWCHOJIb30BaHUSA
CTPOUTENBbHBIX
MaTepuasIoB B
MNOBCEIHEBHOM
YKU3HH.
JdeMoHcTpanuu
Monpenn
KPHUCTAILTUYECKUX
pemETOoK aimMmasa,
rpaduTa, MOJIECKYJIbI
dynnepena.
AncopOumnst
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM
yraém. [IporuBoras.
Buaeomarepuansr:
CHJIMKATHAs
MPOMBIIIIEHHOCTb.
Mopaenu MOJIEKYJT

OpPraHMYECKUX BEIIECTB.
OmnwuceIBaTh posib OEIKOB,
KUPOB U YIIIEBOJIOB B

(O YHKITMOHUPOBAHHUH KUBBIX
opranu3moB. Mcnonb30Bath
MePUONYECKYIO TaOIUITy U
TaOJIMIly PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAHMI U COJICH
B BOJI€ IS BBITIOJTHEHUS
3amanuil. [ltanuposats u
OCYIIIECTBIISITh Ha MPAKTUKE
XUMHUYECKHE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOIIONEHUs, NeIaTh
BBIBO/IBI [10 pe3yJIbTaTaM
skcnepumenTa. CienoBarb
IpaBuiaM OJb30BaHUS
XUMHYECKOM MOCYAON U
1a00paTOPHBIM
000py/IOBaHUEM, a TAKKE
paBujiaM oOpalleHus C
BEIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIHUSMU IO
BBITTOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX
OTIBITOB TIO TIOJTYYEHHIO U
coOMpaHUIO Ta3000pa3HBIX
BEIECTB (YTIEKUCIIOTO
rasa). YyacTBoBaTh B
COBMECTHOH paboTe B
MaJsiou rpyIIe.
Hcnons3oBars npu
BBIMIOJTHEHUH YUEOHBIX
3aJ]aHuid U B TIPOIIECCE
UCCIIEI0BATEIIbCKOU
JeSITeTbHOCTH HAyIHO-
MOMYJSIPHYIO IUTEPATYPY
XUMHAYECKOTO COIePIKaHus,
CIIPaBOYHBIEC MaTepUaIbI,
pecypcbl HTEpHETA




OpPraHUYECKUX
BEIECTB.
JlaGopaTropHble H
NpaKTH4YecKue padoTbl

abopamopHuwlil
onvim:

KauecTBeHHas peakiusi
Ha KapOOHAT-HOH.

Ilpakmuueckue
pabomui:

Ne 4. TTonyuenue
YIJIEKUCIIOrO rasa.
KauectBeHnHas peakuus
Ha KapOOHAT-MOH.
Ne 5, Pemienue
AKCIEPUMEHTAIbHBIX
3a7a4 110 TeME
«HemeTtannby.
Bovtuucnenusn
- 110 YPaBHEHUSIM
XHUMHUYECKUX pEaKIUid,
€CJIM OJIUH U3
peareHToOB 1aH B BHUJIC
BOJIHOT'O pacTBOpa C
H3BECTHOM MaCCOBOM
nojeu
Koumponvnas paboma
Ne 3.

Hemeranmsr
Paszgen 3. Meramabr | 21
M UX COeTMHEHUSA
Tema 7. O01mue S O611ast PackpsiBaTh cMbICT
CBOICTBAa MeTaJIJIOB XapaKTEPUCTUKA U3y4AEMBIX ITOHATUH U
XUMHUYECKUX NPUMEHSTH 3TU NOHATHUSA
3JIEMEHTOB — MIPU OTICAaHUH CBOMCTB

METaJIJIOB Ha
OCHOBaHHHM HUX
MOJIOKEHUS B
Ilepuoanueckoii
CUCTEME XMMHUYECKUX
3JIEMEHTOB

. 1. Menneneesa u

CTPOEHUS aTOMOB.

CTpoeHue MeTasioB.

Mertannuueckas CBsi3b U

MeTa/uIn4ecKas

KpUCTAJUIMYECKas

peméTka.

DJEKTPOXUMHUYECKUM PsiJl

HANpPsDKEHUH METaJIJIOB.

dusznueckue u

XUMHYECKUE CBOWCTBA

MeTtasuioB. O0mue

BEIIECTB U UX
npeBpanieHuit. OObICHATH
o0111e 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JIEMEHTOB-METAIIOB U UX
COEIMHEHM C Y4ETOM
CTPOEHHUSI KX aTOMOB.
[Iporuo3upoBats cBOWCTBa
XUMHUYECKUX IJIEMEHTOB-
METAJUIOB U UX COCTUHEHUH
Ha OCHOBaHUU
3aKOHOMEPHOCTEMN
[Ieproanueckoi CUCTEMBI.
XapakTepu3oBaTh CTPOCHUE
METaJlJIOB, 00II1e
(bu3mYecKre 1 XUMUIECKIE
CBOMCTBa METAJIOB.
XapakTepu3oBarh o0IMe




CTOCOOBI TOJTYUYCHUS
METAaJIJIIOB.

[MonsiTne o xOoppo3uu
METaJUIOB U OCHOBHBIC
CIIOCOOBI 3aIUTHI OT
koppo3uu. CruiaBbl
(cranb, 4yryH,
JIOpAIFOMU HUM,
OpoH3a), Ux
MIPUMEHCHUE B OBITY U
IIPOMBIIIJICHHOCTH.

JdeMoHcTpan MU
O3HakoMJIEHUE C
oOpas3lamMu MEeTaJllIoB
U CILIAaBOB, UX
puzunaeckumm
cBolictBamu. Mojenu
KPUCTAJUTUYECKUX
pEemETOK METaJLIOB.
Bupaeomarepuansl:
KOppO3Usl METaJUIOB.

JlaGopaTtopHble u
NpaKkTHYeCKHe padoThI
JlabopamopHhuble
onvlmul:
O3HakoOMJICHHE C
oOpasnamMu CIUIaBOB
METaJJIOB.
3aBHUCHUMOCThH
CKOPOCTH

peaxkiuu

MeTajuia c
KHUCIIOTOU oT
MIPUPOIBI

MeTaJuia.

Boviuucnenusn
- II0 YpaBHEHUAM
XUMHUYECKHUX PEAKIIUM,
€CJIU OJIUH U3
peareHTOB COJICP>KUT
npuMecHu

CIOCOOBI MOTyYCHUS
MeTauioB. OOBSICHATH
3aKOHOMEPHOCTHU
IIPOLIECCOB JIEKTPOJIN3a
pacIuiaBoB ¥ pacTBOPOB Ha
OCHOBE
3JEKTPOXUMHYECKOTO PJT
HaIpsDKEHUN METaJuIOB,
COCTABJISITh IPOCTHIE
ypaBHEHUS AJIEKTPOJIU3a.
OnuceIBaTh CrIOCOOBI
3allUThl METAJIOB OT
koppo3uu. OOBSACHATH Ha
puMepax CyIIHOCTb
9KOJIOTHUECKUX MPobIem,
BBI3BaHHBIX 3arpsI3HCHHEM
OKpY’Karolllel Cpebl
MeTaJIaMH U UX
COCIMHCHUSIMHU.
Hcnonb3oBars
NEPUOANYECKYIO TaOIHITY,
TaOJIUIly PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJICH
B BOJIE,
3JIEKTPOXUMHUYECKHUI Pzt
HaIpsHKEHUN METaJUIOB IS
BBITIOJIHEHHUS 3a/ITaHHI.
CnenoBaTh npaBuiam
0e30macHoil paboThI B
naboparopuu mpu
WCIIOIB30BaHUU
XUMHUYECKON NOCY/IbI U
00opyI0OBaHUS.
[Ipon3BOaAUTH BEIYMCIICHUS
10 XUMHYECKUM
YpaBHEHUSIM. Y4acTBOBATh
B COBMECTHOM paboTe B
nape Wid rpyIre.
BeicTpauBats pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha
uHpopMaIuIo u3 yueOHUKa,
CIIPaBOYHBIX MAaTEPHUATIOB U
JIPYTUX UCTOYHUKOB,
TPaMOTHO UCIOJIH30BATh
M3y4YEHHBIN TTOHATUINHBINA
amnmapar Kypca XuMHUH,
COMPOBOXKIATH
BBICTYTUICHHE
Mpe3eHTalnen




Tema 8.
Baxkneiimmne
MeTaJLJIBI U X
coeMHEHH S

16

[lenouyHbie METAJUIBI.
[Tonoxxenue B
Ilepuonuueckon cucreme
XUMHUYECKHUX DJIEMEHTOB
JI. 1. MeHpeneena,
CTPOCHHUE ATOMOB.
Haxoxnenue B npupoje.

dusznueckue n
XUMHWYCCKHE CBOICTBA
(Ha mpuMmepe HaTpus
u kaiusi). OKCUIbl U
TUJIPOKCUJIBI HATPHUS U
kanus. [Ipumenenue
NICITOYHBIX METAIJIOB
U UX COCIUHEHUM.
IIIemouHO3eMeNbHBIC
MeETaJIbl MAar"Huu u
KaJbLIMI, CTPOCHUE
atToMoB. IlonoxeHne B
Ilepuonnueckoit
CHUCTEME XMMHYE-CKUX
3JIEMEHTOB

. 1. Menneneena.
Haxoxnenue B
npupoae. Puszndeckue
M XUMHUYECKHUEC
CBOIMCTBA.
Bakueiimmue
COCIVMHEHHUS KaIbIINSI
(oxcun, THAPOKCHU,
conn). JXKEcTkocTh
BOJIBI U CIIOCOOELI €€
YCTpaHEHHUH.
AJIOMHUHHUH.
ITomoxxenue B
I[Tepunognueckon
CUCTEME XHUMHYECKUX
3JIEMEHTOB

J. . Menneneena,
CTPOCHHE aToMa.
Haxoxnenue B
npupoae. Pusznueckue
M XUMHYECKHE
CBOMCTBA.
AmdorepHblie
CBOICTBa OKCHUJIA U
THJIPOKCH]IA.

Keineso. Ilonoxkxenue B
ITepnoanueckou
CUCTEME XUMHUYECKUX

OOBsICHATH 001IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JI€EMEHTOB-METAIJIOB U UX
COCIMHEHM B TpyMIax ¢
Y4E€TOM CTPOCHHUS X
aTOMOB.

[Iporno3upoBats CBOKCTBA
XUMHUYECKUX HJIEMEHTOB U
UX COEOUHEHUN Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepronnueckoi CuCTEMBI
XUMHUYECKUX HJIEMEHTOB.
VYcraHaBiuBaTh
NPUYUHHOCIIEACTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA
— CBOliCTBa —
NpUMEHEHne — Ha
npuMepax Uu3y4yaeMbIxX
BEIIECTB. XapaKTepU30BaTh
(u3nuecKrue U XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB
METaJVIOB U UX COEIMHEHUU
(oKCHI0B, TUAPOKCUIOB,
COJIeH), CIOCOOBI HX
TOJTy4YEHUsI, TPUMEHEHUE U
3Ha4YE€HHE B IPUPOJE U
YKU3HH YEIOBEKA.
Jloka3bIBaTh aM(pOTEpHBIit
XapaxkTep OKCUIOB U
TUAPOKCHUIOB aTFOMUHMUS,
XpoMa U XkeJesa.
[TnanupoBaTh U MPOBOJIUTH
KAueCTBEHHbIE PEaKLUU JIs
pacro3HaBaHus U3YYCHHBIX
BelIecTB (KaTHOHOB
MeTauioB). OOBSICHATH HA
puMepax CyIIHOCTb
9KOJIOTHYECKUX MPoOIIeMm,
CBS3aHHBIX C HAXOXKJIEHUEM
COCTMHEHUN METAJJIOB B
OKpY>Karollen cpene.
[InanupoBats 1
OCYUIECTBIISAITh HA MTPAKTUKE
XUMUYECKHE
SKCHEPUMEHTBI, TPOBOIUTH
HaOJIOCHUS, AeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM




3JIEMEHTOR
J1. 1. Menpaeneena,
CTPOCHHUE aToMa.

Haxoxnenue B nipupoje.

dusuueckue

H XUMHUYCCKHEC
cBoiicTBa. OKCHUIHI,
TUJIPOKCUIBI U COJTU
skenesza(ll

u xeneza(IIl).
JdeMoHcTpan MU
B3aumoneiicteue
HaTpus C BOJIOM.
OkpalBaHue
IJIAaMCHH HWOHAMH
HATpHUS U KaJIUsl.
OxkpammnBanue
mJIaMEHU MOHaMU
KaJIbLIUSL.
BzaumozeiictBue
OKCHUJIa KaJIbIIHA C
BOJIOM.
Buneomarepuansi:
TOpEHUE KeJie3a B
KHUCJIOPOJIE U XJIOpE.

JlabopaTopHble u
NpaKkTH4YecKue padorsbl

JlabopamopHhoble
onvimul.
O3HakoMmJIeHHE C
oOpas3namu
AITFOMUHHUS U €T0
CILIABOB.
AmdotepHbIe
CBOMCTBA THIPOKCHUIA
AITFOMUHUSL.
KauecTBeHHBIE
peaKkIuu Ha UOHBI

JKeJesa.
Ilpakmuueckue
pabomu:

Ne 6 . JKécTkocTh
BOJBI U METOJIBI €€
YCTpaHCHHS.

Ne 7 . Pemntenue
AKCTIEPUMEHTATBHBIX
3a11a4 110 TEME
«MeTtanaer.
Boituucnenusn

-0 YpaBHEHUSIM
XUMHYECKUX
peakiuii, eciii OJIUH
W3 pearcHTOB JaH B
N30BITKE WIIHN
COZIEPIKUT TIPUMECH;

JKCIEPUMEHTA.
[Tpon3BOaAUTH BEIYUCIICHUS
10 XUMHYECKUM
YpaBHEHUSIM. Y 4acTBOBAThH
B COBMECTHOH paboTe B
rape Wid rpyImre.
Hcnonw3oBars npu
BBITIOJTHEHUH YIEOHBIX
3a/IaHMi U B IpoLecce
HCCIIEA0BATEIBCKON
NEeATEIbHOCTH HAyYHO-
MOMYJSPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIepHKAHUA,
CIIPaBOYHBIE MATEPHAJIBIL,
pecypcel aTepHeTa




-MaCCOBOM TOJIH
BbIXOJ1a NPOAYKTa
peakuuu
Komumponvnas paboma
Ne 4,

MeTaiasl

Pasznen 4. Xumusa u
OKPY KAKIIas cpeia

Tema 9. BenrecrBa
U MaTepuaJbl B
JKU3HU YeJI0BeKa

Hosrwle maTepuaiibl u
TexHoJioruu. BeiecTBa
U MaTepuajbl B
MOBCEIHECBHOMN KU3HU
gejoBeKa. XUMUs U
3/I0POBBE.
be3omacHoe
HCIOJIL30BaHUE
BEIIECTB U
XUMUYECKUX
peakiuii B ObITY.
IIpuponusie
HMCTOYHUKH
YTJIEBOJIOPOJIOB
(yrosb, OpuUpOIHBIN
ra3, He(pTh),
OPOAYKTHI UX
nepepaboOTKH, UX
poJib B OBITY U
MMPOMBIIIJICHHOCTH.
OCHOBBI
9KOJIOTHYECKOM
IPaMOTHOCTH.
XUMHYIECKOC
3arps3HEHUE
OKpY’Karolieu cpenpl
(mpeaenbHO
JIOTTyCTUMAsI
KOHIIEHTpalys
Beuiects — [1/1K).
Ponp xumuu B
penieHun
DKOJIOTHYECKUX
npooiieM

PackpeiBath cMbICIT
HU3y4aeMbIX OHATUH.
XapakTepus3oBaTh pojb
XUMHUU B Pa3IUYHBIX
cdepax aeqaTeabHOCTH
JIF0ICH, OCHOBHBIC
BEIIIeCTBA U MaTepuabl,
MPUMEHSIEMbIE B KU3HU
COBPEMEHHOT0 YeJIOBEKa.
OOBSCHATH yCIIOBUS
0e30MmacHOro
UCIIOJIb30BaHUs BEIIECTB U
XUMHYECKHUX PEaKIIHii B
OBITY. YMETh OKa3bIBAThH
HEPBYIO MTOMOIIb MPU
XUMHUYECKHUX 05KOTaxX U
otpaBieHusIX. OObACHATH
CYLIHOCTb METOJIOB OXPaHbI
aTMocdepsbl, BOJHBIX U
3€MEJIbHBIX PECYPCOB OT
3arpsI3HEHUN.
AHanu3upoBath U
KPUTUYECKU OLIEHUBATH
WH(POPMAIIHIO O BIUSHUHA
MPOMBILIUIEHHOCTH,
CEIIbCKOT'0 XO035ICTBA,
TpaHCIOpTa U Ap. Ha
COCTOSIHME OKPYKAroLIei
cpensl. Mcnonb3oBars
XUMUYECKUE 3HAHUS B
MOBCEHEBHOM KU3HU IS
oOecnieueHus 6€30MacHOCTH
Y COXPaHEHUS 310POBbS
IIpH OOpalIeHUH ¢
npemnapatamMu ObITOBOM
XUMUH, JJISI COXPAHCHUS
OKpY’KaroIlel Cpepl.
[TonyuuTs mpencTaBieHus o
MPaBUILHOM
WCTIOIB30BaHUH U3yYEHHBIX
BEILIECTB U MAaTEpUaJIOB
(MuHepanbHbIe YIO0OpeHHUs,
METaJIJIbI U CIUIaBHI) B OBITY,
CEIILCKOM XO3SIMCTBE, Ha




npousBoacTBe. Mckarh u
aHATM3UPOBATH
uH(GOPMAIIUIO O CBOMCTBAX
BEIIIECTB, UMEIOLINX
Ba)XHOE IIPOMBIIIIIEHHOE
3HAYCHUE, U XUMUYECKUX
peaxkuusx, JIeKalmx B
OCHOBE MTPOMBIIIICHHBIX
CHoco00B MOJTy4eHUs
BEIIECTB, B LIEJSIX
orpeeneHus
panMoHaIBHBIX MOJIXO0A0B K
UCIIOJIb30BaHUIO
MPUPOTHBIX PECYPCOB.
[Ipunumars yuactue B
00CyXJIeHUH MPOodIIeM
XUMHUYECKOHN U
JKOJIOTHYECKON HaIlpaBJICH-
HOCTH, BBICKa3bIBaTh
COOCTBEHHYIO MMO3UIIUIO 110
npobiieMe U npejyiaraThb
BO3MOJKHBIE ITyTH €€
pemenusi. Co3aBarthb
MUCHbMEHHBIC U YCTHBIC
cooOuienus, pedeparsl,
JOKJIaJIbl, TPE3EHTALIUU TTPU
BBITTOJIHEHUH YUEOHBIX
3a/laHuil ¥ B mpoIiiecce
MIPOEKTHO-
UCCIIEI0BATENIbCKON
TeSITeTTbHOCTH.
Hcnonb3oBars
npeAcTaBiIeHus o0 cepax
npogeccuoHaIbHOM Jesi-
TEJIIEHOCTH, CBSI3aHHBIX C
HAYKOH U COBpEMEHHBIMU
XUMHUYCCKAMH
TEXHOJIOTHSIMH, KaK OCHOBY
JUISL PACCMOTPEHUST XUMUH B
KauyecTBe cpeprl cBOEH
Oymytei
npodeccroHanbHOM
NEeSITeTbHOCTH U JUISI
OCO3HaHHOTO BBIOOpA
XUMHH KaK TpoUIbHOTO
IpeaMeTa npu nepexoje Ha
YPOBEHB CPETHETO OOIIEeTO
o0Opa3oBaHUs
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