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Pabouas mporpamma (nmanee Ilporpamma) mo yueOHOMY MpeaAMETY

«Xumusa» paspadborana Ha ocHoBe PI'OC OO0, denepanbHONH MHPOTPaAMMBI
BOCIHUTAHUSA, C YYETOM paclpee€HHBIX M0 KJlaccaM MPOBEPSEMBIX TpeOOBaHUI K
pesynbrataMm ocBoeHusi OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHwsL.

IlosicHuTEIbLHAA 3aNMUCKA

O0mas xapakrepucTuKa y4eOHOro npeamera « XuMush»

Bxnang ydeOHOro mpenamera «XuMus» B JOCTHIXKEHHE I€J€ OCHOBHOTO
oOmrero oOpazoBaHusi 00YCIOBJIEH BO MHOTOM 3HAQY€HMEM XHMHMYECKOW HAyKU B
MO3HAHUU 3aKOHOB IMPHUPOJIbI, B Pa3BUTHH MPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO37IaHMH HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.

XUMHS KaK AJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK paclpOCTpaHUIIA CBOE
BJIMSTHUE Ha BCE O0JACTH YENIOBEYECKOTO CYIIECTBOBAHUS, 3ajajia HOBOE BHJICHUE
MHpa, CTaJla HEOThEMJIEMBIM KOMITOHEHTOM MHUPOBOW KYJIBTYpPHI, HEOOXOIMMBIM
YCIIOBUEM >KM3HU OOIIECTBA: 3HAHWE XUMHUU CIYKUT OCHOBOH 1Isl (HOPMHUPOBAHUS
MHUPOBO33PEHUS YEIIOBEKA, €ro MPeICTaBICHU O MaTepUaIbHOM E€IUHCTBE MUPA;
BOXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMHEH  TMPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX DHEPrMH W 00 DSBOJIONUU BEIIECTB B  MPHUPOJIE;
COBpEMEHHAasl XMMHUS HallpaBJIeHa Ha pelIeHue T00aIbHBIX MPOOIEM YCTONUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SJHEPTE€TUYECKOM, NTUILIEBON U IKOJIOTHUUECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHECHHUS.

B ycnoBusix Bo3pacramomiero 3HaYeHUS XUMHH B JKU3HU OOIIEcTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XUMHUYECKOTOo oOpaszoBanus. B miane
COLIMAJIM3AIIMN OHO SIBJISIETCS OJTHAM W3 YCJIOBHM (DOpMUPOBAHUS HHTEIIEKTA
JUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

COBpeMEHHOMY  YEJOBEKY XWMHUYECKHE 3HaHUSA HEOOXOIWMBI  AJis
nproOpeTeHNsT OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COLIMyME W OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOW >KM3HHU OOIIECTBa, AJIS
OCO3HaHUSl BAXHOCTH PAa3yMHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M 3IOPOBBIO
IpYTHX, K OKpY)KaloIIed MPUPOJHOU cpeie, A TPaMOTHOTO TOBEICHHUS IPH
WCITOJIb30BAaHUU PA3IMIHBIX MaTEPUATIOB U XUMHUYCCKUX BEIIECCTB B IMIOBCEIHEBHON
KU3HH.

XUMUYECKOe 00pa30oBaHHME B OCHOBHOM IIKOJIE SIBISETCS Oa30BBIM 10
OTHOILIIEHUIO K CHCTeME OOIlero XumMuueckoro oOpaszoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pealiu3yeT MpHUCYLIHe 00LUIeMy XUMUYECKOMY
00pa30BaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOpPbIE OTPaXXKalOT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U UHIWBUYaJIbHbIE MOTPEOHOCTU. DTUM OMPEIENAETCS CYIIHOCTh
o0mieil ctpareruu 00y4eHHs, BOCIIUTAHUS U PA3BUTHS 00YYAIOIIUXCS CPEACTBAMU
y4eOHOTro MpeaMeTa « XUMHUD».

W3ydenue npenMera: 1) crocoOCTBYeT peaiM3alliil BO3MOXKHOCTEH IS
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camMopa3BuTus ©  (GOPMHUPOBAHUA KyJIbTypbl JIMYHOCTH, €€ OOmmel u
(bYHKIIMOHATBFHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaJ B (pOpMHUpPOBAHUE MBIIIJICHUS U
TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIBHOM yueOHOM
NEATEIbBHOCTH,  JKCIEPUMEHTAIbHBIX M HMCCJIEHOBATEIbCKUX YMEHHI,
HEOOXOJMMBIX KAaK B IIOBCEIHEBHOW >KM3HU, TaK U B MpodeccHOHATHLHOU
NEeSATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJISiJa HA E€OUHCTBO MPUPOABI U YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTU
HOJPOCTKOB; 4) cmocoOCTByeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHue 00yUYarOIIUXCsl.

Ha3pannble HampaBiieHuss B  OOyYE€HHMHM XUMHHM  OOECIIEUHBAIOTCS
cneluMPUKON coaepKaHUsl IpelMeTa, KOTOpBIA SBISETCA IEJaroruuecku
a/lalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUHU Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc XumMum  OCHOBHOM  WIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4aroIMMHUCS OCHOB HEOPraHMYECKOM XUMHUU W HEKOTOPBIX IMOHATUH U
CBEJICHUI 00 OTACIBHBIX 00BEKTAX OPraHUUECKON XUMUMU.

CrpykTypa comepxaHusi npeaMera copMupoBaHa Ha OCHOBE CHUCTEMHOIO
noaxona K ero uzydeHuro. CoaepkaHue CKIAAbIBACTCA U3 CHUCTEMBI NMOHATHUA O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI IMOHATHNA O XUMUYECKON PEaKIIUHU.
O0e 3Tu cucTeMbl CTPYKTYPHO OpraHM30BaHbl 110 MPUHLHUITY MOCIEI0BATEIBHOIO
pa3BUTHsS 3HAHMM Ha OCHOBE TEOPETHMYECKUX MPEICTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHUsI KaK OCHOBBI BCErO €CTECTBO3HAHHS, YPOBHS
ITepuognueckoro 3axkona JI. M. MengenmeeBa Kak OCHOBHOTO 3aKOHA XHMHH,
Y4E€HHS O CTPOEHMHM aTOMa M XUMHUYECKOM CBSI3M, IMPEICTaBICHUM 00
AIEKTPOJIMTHYECKON JUCCOLMALMY BEUIECTB B pacTBOpax. TeopeTnueckne 3HaHUS
paccMaTpHUBAIOTCSI HA OCHOBE OHMIIMPUYECKU TIOJYYEHHBIX M  OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYrOMY, BBIIOJHSSA
byHKIMU OOBACHEHHS] U POTHO3UPOBAHMS CBOWCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJyUESHHS U3yYaeMbIX BEIIECTB.

Takast opranuszanus coiep>KaHus Kypca CIOCOOCTBYET MPEACTaBICHUIO
XMMHUYECKOM COCTAaBIJIAIOIICH HAyYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM
npuponbl. TeM caMbIM oOecneunBaeTCs BO3MOXHOCTH (OPMHUpPOBAHUS Y
oOydarolmuxcss LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHUIO M METOJaM
NO3HAaHNA B HayKe. Ba)KHO Takke 3aMETUTh, YTO OCBOECHHME COJEpKaHHUS Kypca
IIPOUCXOJIUT C MPUBJICYEHUEM 3HAHUI U3 paHEE U3YUEHHBIX KypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey.

Henau n3yyenusi yaeOHOro npeamera « XuMHUsD»
K  HampaBieHMI0O NEPBOCTEIIEHHOW 3HAYMMOCTH IIPU  pEAIHU3ALNU
o0pa3oBaTeNbHBIX (QPYHKIMA TpeaMera «XUMHUS»  TPATUIUOHHO  OTHOCAT
dbopMupoBaHUE 3HAHHI OCHOB XMMHUYECKOW HayKHW Kak OOJIACTH COBPEMEHHOTO
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€CTECTBO3HAHHUS, NPAKTHUUECKON [EATEIbHOCTH YeJIOBeKa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOM KYJBTYpHl. 3ajadya mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMBbl XUMHUYECKUX 3HAHUW — BaXKHEWIIHMX (AKTOB, MOHATHHA, 3aKOHOB U
TEOPETUUYECKUX TIOJIO)KEHHUM, JOCTYNHBIX OO0O0OIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAyKW, 3HAHUW O HAyYHBIX METOJaX HW3Y4YEHUs BEUIECTB U
XUMHUYECKUX PEaKIui, a Takke B POPMUPOBAHUM U PA3BUTHH YMEHHU U CITIOCOOOB
JESATEIbHOCTH, CBSI3AHHBIX C IUJIAHUPOBAHHMEM, HAOJIOJICHHMEM M TIPOBEIACHHUEM
XUMHUYECKOTO AKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHJI 0€30MacHOr0 OOpalleHus ¢
BEIECTBAMHU B IMIOBCEIHEBHON KU3HH.

Hapsigy ¢ »TuM 1ienu u3ydeHus MpeaMeTra B IporpamMme yTOYHEHBI U
CKOPPEKTUPOBAHbI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOILIEro
oOpazoBanus. CerogHs B 00pa3oBaHuM 0co00 3HAUUMOM  HpPU3HAETCS
HAIpaBJIEHHOCTh OOyYeHHs Ha pa3BUTHE U  CAMOpPAa3BUTUE  JIMYHOCTH,
(dbopMupoBaHue €€ HHTEIJIEKTa U 001el KynbTypbl. OOydeHHe YMEHUIO YUUThCA U
OpOAODKAaTh CBOE 00pa30BaHUE CAMOCTOSATEIBHO CTAaHOBHUTCA OJHOM U3
BaXHEHIINX QYHKIMNA y4eOHBIX PEIMETOB.

B cBA3m ¢ 3TMM NpH U3yYEHUM TPEIMETa B OCHOBHOW IIIKOJIE
JOMHUHHUPYIOIIIEee 3HaYCHHE MPUOOPENTH TaKue eI, KakK:

dbopMUpOBaHHE WHTEUIEKTYalbHO PA3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTEIHHOMY MPHUHATHIO PEIICHHA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSIM KU3HU;

HapaBJIEHHOCTh OOYyYEHHUs HAa CUCTEMAaTHYECKOE MPHUOOILEHNE YUaIIuXCs K
CaMOCTOSITEJIbHOM MO3HABATEIbHON N1E€ATENbHOCTH, HAYYHBIM METO/IaM IO3HaHUS,
GhOopMUPYIOITUM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecrieuyeHne yclIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM MAESATETbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIFOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIINX YHHUBEPCAIBHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JIESTEIBHOCTH;

dbopMupoBaHre yMeHUIl OOBSCHATH W OIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa Ha OCHOBaHWY 3HAHHUH U OTIBITA, TOJYUYEHHBIX TPU U3YYCHUN XUMUU;

dopMupoBaHre |y  OOy4arommxcs TyMaHUCTHYECKHX  OTHOIICHUH,
NMOHMMAaHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH OKOJIOTHUYECKU
1e7ecoo0pa3HOro TOBENCHUST B OBITY W TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHUS CBOETO 3/I0POBbsSI U OKPYKArOIIel MPUPOIHOM Cpebl;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEUYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGUIs U HAMpaBICHHOCTH IajbHEHUIIEro
oOyueHus.

[lpuniun, mnoaxoasl U ocoOble  oOpa3oBaTelbHbIE  MOTPEOHOCTH
oOyuaronuxcss ¢ HOJIA no mpeamery «XuMus» T€ K€, YTO W NPU HU3YUYEHUU
bu3uKH.



Mecto yuyeOHOro npeamera «XuMusH» B y4eOHOM IIaHe
B cootBerctBHE ¢ PI'OC OOO «Xumus» sIBIAETCI 00A3aTEIBHBEIM
MpeaMETOM Ha YpOBHE OCHOBHOro oOiiero oOpa3zoBaHus. JlaHHas mporpamma
peaycMaTpuBaeT HM3yueHHWE XUMUU Ha 0a30BOM ypoBHE B 00bEéMe Mo 2 4 B
menenro B 8, 9 u 10 kiaccax.

Conepxxanue yueOHOro npeamera « XumMus»

8 KUIIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Posib XMMHM B KM3HM 4Ye€JIOBEKAa. Tena W BEIIECTBA.
@u3NYECKHE CBOWMCTBA BEIIECTB. ArperaTHoe cocTtosiuhne BeniectB. [loHsTHE O
METOJIaX MO3HAHUS B XUMHH. XUMHUS B CUCTEME HayK. UMCThIE BEIIECTBA U CMECH.
CniocoOnI pa3zjeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
31eMEHTOB. [IpoCThie U CIIOkKHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (Gopmysa. BaleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuTeNnbHAsE MOJIEKYJsIpHasi Macca. MaccoBasi 40JII XUMHUYECKOTO JIEMEHTA B
COCMHECHUMU.

Du3NUeCKUe U XUMHUYECKUE SIBJICHUSA. XUMHUUYECKasl pEaKlus U €€ IPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccudukanus
XUMUYECKUX PEaAKIUi (COeIUHEHUS, PA3I0KEHUS, 3aMEILICHUs, OOMEHA).

XUMHYECKHM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYAOM, C
npaBuiamMu padboThl B JIaDOpaTopuu M npuéMamu oOpamlieHus: ¢ J1abopaTOpHBIM
o0Opy/OBaHUEM; U3yUY€HHE U OmNucaHue (U3NYECKUX CBOMCTB 0OpasiioB
HEOPTaHUYECKUX BEIECTB; HaOMofeHue (pu3nyeckux (IJIaBIICHHE BOCKA, TasHUE
JbJa, pacCTUPaHUE caxapa B CTYIKe, KUTICHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHre cBeuHW, MPOKAJTMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE Melia C
KHUCIIOTOM) SIBJICHUH, HAOIIOZICHUE 1 ONMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiui (pa3noXeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUIOM
Oapus, paznoxenue rugapokcuaa Mmenu(ll) mpu HarpeBaHwm, B3aMMOJICHUCTBHE
xkene3a ¢ pactBopom conu Menu(ll)); nzyuenue cmoco6oB pazaenenust cmecen (c
MTOMOIIBIO MarHura, bunsTpOBaHUE, BBIITAPUBAHUE, TUCTUIUISLINS,
xpoMarorpadusi), TpPOBEIECHWE OYUCTKH TOBAPEHHOW COJIM; HAONIOJCHHE U
OTNMCAHUE PE3YJIbTATOB MPOBEACHUS OMBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHECHUS
MAacChI; CO3IaHHe MO/ieNiei MoJieKy T (IapoCTePIKHEBHIX ).

BaxHelue npeacTraBuTeId HCOPraHM4eCKUX BelecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3ieMEHT U mpocToe
BemecTBo. HaxokneHuwe Kuciopoja B Tpupoae, (Pu3ndeckue W XUMHUYSCKHE
cBoiictBa (peakmmm TopeHus). Oxcupapl. [Ipumenenuwe kucmopoma. CrocoObI
MOJIyYeHHUS] KHCIIOpoJa B JabopaTopud W MPOMBIIIIEHHOCTH. KpyroBopoT
KHclopoa B mpupoie. O30H — aioTponHasi MOAU(PUKALIUS KUCIOPOa.

TernoBolt 3PexT XUMUYECKON peakiuu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U PHAOTEPMHUUYECKUE peaKIuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE



BO3lyXa, yCWJICHHUE MapHUKOBOTO 3 (PeKTa, pa3pyIieHrne 030HOBOTO CIIOA.

Bomopon — »sieMeHT W mpoctoe BemecTBO. HaxokaeHuwe Bomopona B
npupoae, GU3MYECKHEe MW XUMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI
nosyuyeHus. Kucnotsl u comnm.

KomuuectBo BemiectBa. Monbk. MomsipHass macca. 3akoH ABorajpo.
MounsipHbIii 00bEM Ta30B. Pacu€Thl MO XUMUYIECKUM YPABHEHHSIM.

dusnueckne CcBoWCcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacpllieHHble 1 HEHACBIIEHHBIE PACTBOPBL. Pacmeopumocms eeuecms 6 gode.l
MaccoBasi 10J BelIeCTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUSI.
Ponp pacTtBOpoB B Npupoze U B )KU3HH 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxkanus neoprannueckux coenuHeHuid. Oxcupapl. Kimaccudukarms
OKCUJIOB:  cojieoOpa3ytonue  (OCHOBHBIE, KHUCIOTHBbIE, amM{pOTEpHbIE) U
HecolsieoOpasyrone. HomeHknaTypa okcuIoB (MEXIyHapO Hasi U TPUBHAIIbHAS).
Pu3nUecKue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne OKCuIoB.

OcHoBanus. Knaccudukarnuss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHUsA. HoMeHkIaTypa OCHOBaHMH (MEXIyHapoAHass M TpPUBHUAJIbHAs).
OuU3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBAaHUH. [lomyueHrne 0OCHOBaHMI.

Kucnotsr. Knaccudukanus KHUCJIOT. Howmenknarypa KUCJIOT
(MexayHapoHas U TpuBHabHasA). PU3MUECKUE U XUMUUECKHUE CBOMCTBA KUCIIOT.
Psan aktuBHOCTHM MeTaiuioB H. H. bekerosa. [lomyuenue kucior.

Comun. Howmenkmatrypa conedt  (MEXKIyHapoAHass W TPUBHUAJIbHASA).
DU3NYECKUE U XUMUYECKUE CBOKMCTBA cosel. [lonmydenue comnen.

['eneTnueckas CBSI3b MEXK]Iy KJIaCCaMH HEOPTaHWYECKUX COCTUHECHUM.

XUMUYECKUM DKCIIEPUMEHT: Kadye€CTBEHHOE OIPEIEICHUE COAEPKaHUs
KHCIIOpOJia B BO3[yX€; IMOJy4YeHUE, COOUMpaHUE, pACIO3HABAHUE U HU3YyUYCHHE
CBOMCTB KHCJIOpOJa; HAOJIOJCHUE B3aUMOJICUCTBUS BEILECTB C KHUCIOPOJIOM H
YCJIOBUSI BO3HUKHOBEHHMSI M TPEKpalleHuss ropeHus (moxapa); 03HaKOMJICHUE C
oOpa3llaMd OKCHUJIOB M OIMCAaHME UX CBOMCTB; TOJyuye€HHUE, CoOUpaHuUe,
pacro3HaBaHWE M HW3YYEHHE CBOMCTB BojopoAa (FOpEHHE); B3aUMOJCUCTBUE
Bojiopoaa ¢ okcujgoM meau(Il) (Bo3MOXKHO HMCIOIB30BAaHHE BHUACOMATEPUATIOB);
HaOMoIeHNe O0pas3IoB  BEMIECTB KOJIMYECTBOM |  MOJIb; HWCCJIEIOBAaHHE
OCOOCHHOCTEM  pacTBOPEHUS BEIIECTB C  Pa3IMYHONM  PACTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEW PaCcTBOPEHHOTO
BEILIECTBA; B3aMMOJCHCTBUE BOALI C METAUIaMH (HATPUEM H  KaJIbLIEM)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAITIOB); OMPEACICHUE PACTBOPOB KUCIOT
U IIeJ0YeH ¢ MOMOIIBI0 WHIUKATOPOB; UCCIIEA0OBaHNE 00pa3ll0B HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJICHHE U3MEHEHHUS OKPAaCKH WHIUKATOPOB B
pacTBOpax KHUCJIOT W UIenovell; u3yueHue B3aumonenctBus okcuga menu(ll) c
pacTBOpPOM CEPHOM KHUCIOTHI, KUCIOT C METAUIAMH, PEaKUUid HEWTpaIu3aluu;
MOJTyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOIO METAJIJIa IPYTUM M3
pacTBOpa COJM; PELICHHE IKCIEPUMEHTAIBHBIX 3a/1ad 10 TeMme «BakHeiue

1 KprI/IBOM 0003HaYEH y‘{e6HBIfI Marepual, KOTOpLIﬁ n3y4vacTCs, HO HEC BBIHOCUTCA Ha IMPOMEKYTOUYHYIO U UTOTOBYIO
aTTeCTalurIO.



KJIACChl HEOPTAHUYECKUX COCTUHEHUID.

Iepuoauueckui 3aKO0H | Iepuognueckas cucTreMa
xumuyeckux 2JjementoB . W. MengeneeBa. CrpoeHue aToMOB.
Xumnuyeckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKH KiacCU(UKAUU XUMUUYECKUX 3JieMeHTOB. [loHsitue o
rpynnax CXOAHBIX JJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENIbHbIE METalIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEpHBIE OKCHIBI
U TUAPOKCUJIBI.

[lepnognueckuil 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KopoTkonepuogHas W JUIMHHONEPHOIHAS  (POpMBI
[Tepuoauueckoit cucreMbl XuMHYECKUX 3eMeHToB [l. V. MenneneeBa. Ileproasl
u rpynmbl. OU3NYECKUNA CMBICIT TOPSAJKOBOTO HOMEpPA, HOMEPOB IepHoaa H
IPYMIBI 2JIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHBIX sjep. WM30Tombl.  DJIEKTPOHBI.
CtpoeHue 2JIEKTPOHHBIX 000J0YEeK aTOMOB MEpBbIX 20 XMMHUYECKHX AJIEMEHTOB
[Tepuomnueckont cucrembl J[. WM. MenaeneeBa. XapakTepUCTHUKA XUMHYECKOTO
3JIEMEHTA TI0 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHS paJauyca aTOMOB XHWMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyINaM U NepuoaaM. 3HAYEHUE
[Teproanueckoro 3akoHa u [lepruoandeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB JJIs1
pa3BUTHS Hayku U npakTuku. [. 1. MenaeneeB — y4€Hblil U TpakIaHUH.

Xumudeckast cBsi3b. KoBaneHTHas (mojsipHas U HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPUIIATEILHOCTh XUMHYECKHUX 3JIEeMEHTOB. IoHHasI CBS3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU.
IIporiecchl OKKCIIEHUSI U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKHN JKCIIEPUMEHT: H3y4YeHHE OOpas3IoB BEIICCTB METAIIOB U
HEMETAJIJIOB;, B3aMMOJICHCTBUE THUJIPOKCHJA IIMHKA C pPacTBOpaMHM KHCIOT U
1IEJIOYEH; TPOBEICHUE ONBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (ropeHue, peakiiuu pa3aoKeHus, COSAUHEHNS ).

MeknpeaMeTHbIE CBS3H

Peanuzanus MeXIpEeIMETHBIX CBSI3€M MPU HU3YYEHUHM XUMHH B &8 Kiacce
OCYIIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMH JIJII OTJEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mue ecTecTBEHHO-HAYUHbIC MOHATHS: HAYYHBIN (pakT, TUIoTe3a, Teopus,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukamus, TMepUOJUYHOCTh, HAOJIOJACHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: Marepus, aToM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJA, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BbEM, arperaTHoOe€ COCTOSIHME BEIECTBa, a3, (U3UYECKUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COoMHIIE.

buonorus: dorocunTes, nprxanue, 6uocdepa.

['eorpadus: armocdepa, rumpochepa, MuHEpadbl, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBO M XMMHUYecKasi peaKkius

[lepnognueckuil 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
. Y. Menneneera. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOICTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATbLUA U UX COETUHECHH
B COOTBETCTBUM C TIOJIO)KEHHEM »3JIeMEHTOB B Ilepuogmyeckoil cucreme u
CTPOCHHUEM UX ATOMOB.

CrpoeHune BeniecTBa: BUIbl XMMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUMA KPUCTATUIMYECKONW PEHIETKH U
BHJIa XUMHUUYECKOU CBA3U.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexayHapoHas ¥ TpUBHAIbHAS ). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JMYHbIM KJIacCaM HEOPraHWYECKUX COEJAMHEHHI, TEeHEeTHYecKas CBS3b
HEOPTraHWYECKUX BEUIECTB.

Knaccudukainys XUMHUUECKUX PpEAKIUNA MO pa3IuYHbIM MpU3HAKaMm (110
YUCIIy ¥ COCTaBY YYacCTBYIOLIMX B PEAKLHMH BELIECTB, MO TEIJIOBOMY 3P QeKTy, Mo
WU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aropa). DK30- U IHJAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH Xxumuuecko peakiuu. [loHstre o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKUX peakiusix. [IoHsITHEe 0 TOMOTE€HHBIX U TeTepOreHHBIX
peakuusx. [lowamue o xumuueckom pasHogecuu. Paxmopwvl, GaUAIOWUE HA
CKOPOCMb XUMUYECKOU PeaKyuu U NOJIOHNCEHUE XUMULECKO20 PAGHOBECUSL.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMU, JJIEKTPOHHBIA  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YPaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus AIEKTPOJIUTUIYECKOU JTUCCOLUALINY. DIIEKTPOIUTHI 51
HEANEeKTPOauThl. KaTuoHbl, aHMOHBI. MeXaHu3M JUCCOIMALMU BEIIECTB C
pa3IMYHBIMM BUJIaMH XUMUYECKOW cBs3u. CteneHb aucconuanuu. CuiabHbIE U
ci1a0ObIe DJIEKTPOJIHUTHI.

Peakumm wmoHHOTO OOMEHa. YCJIOBHS MPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, MOJTHBIC U COKpAIIEHHbIC HOHHBIC YpaBHEeHHsI peakiuii. CBOWCTBa KHUCIIOT,
OCHOBAaHMM ¥ COJieH B CBETE TPEICTABICHUNA 00  DIEKTPOJUTHUYECKOU
nucconuanuu. KauecTBeHHbIe peakliMy Ha HOHBIL. [lonsamue o cudpoause co.iel.

XUMUYECKHUI SKCIEPUMEHT: O3HAKOMJIEHHWE C MOJIETSIMH KPHUCTALUIMYECKUX
pPEETOK HEOPraHMYECKUX BEIECTB — METAUIOB M HeMeTamioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpWJA HATpHsA), MCCIECIOBaHUE 3aBUCUMOCTU
CKOPOCTH XHMHMYECKOW peaKIUu OT BO3JACUCTBUS pa3IMYHBIX (PAKTOPOB;
MCCIIEOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEWIECTB, MpoLiecca AUCCOLUALINN
KHUCIIOT, Iejouyed u cojed (BO3MOXKHO MCIOJb30BaHUE BUIECOMATEPUATIOB);
MIPOBEJEHUE OIBITOB, WJUTFOCTPUPYIOIIUX TPU3HAKA MPOTEKAHUSI PEAKIIUIA HOHHOTO
oOMmeHa (0Opa3oBaHME OCajJKa, BBIJICJICHHE Ta3a, o0pa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI



(ropeHue, peaklMH pa3yIoOKEHHs, COEUHEHNUs); PACIIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TOMOLIBIO KAYECTBEHHBIX pEAKUUHA Ha HOHBI; PEIICHHE
HKCHEPUMEHTAJIBHBIX 3a]1a4.

HemeTansibl 1 X coeMHEHUS

OO6mast xapaktepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (pU3MUeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYECKHME CBOMCTBA HA IMpUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUIlaMU, HEMeTa/llaMH, HIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJNy4YeHUE, NpUMEHEHHUE. JleicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OPraHW3M YeJOBEeKa. BakHelmme XJIOpUAbl U HUX
HAXO0XKJEHUE B IPUPOJE.

OO6mas xapaktepucTtuka 31eMeHTOB VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenue u pu3HUECKHe CBOMCTBA MPOCTHIX BELIECTB — KMCIOPOJA U CEPBHI.
AnnoTponHble MOAU(PUKALMK KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHHE, (HU3UYECKUE U XUMUYECKUE CBOMCTBA. OKCHUIBI CEpPhI KaK
NPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas kuciora, (Qunyeckue H
XMMHUYECKHE CBOWCTBa (00lIME Kak MpEeACTaBUTENs Kjacca KHUCIOT M
cneuuduueckne). XUMHUECKUE PEAKIUH, JEKAlUIMe B OCHOBE MPOMBIIUIEHHOTO
crocoba mosydeHust cepHoil kuciothl. [Ipumenenume. Coim cepHOM KHUCIIOTHI,
KayecTBEHHasl peakius Ha cynb(ar-uoH. HaxoxneHnue cepsl u e€ coelnHEHUN B
npupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COCOUHEHUSMH CEpbI
(KUCTIOTHBIE JTOKIIM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
NpeI0TBPAICHUS.

OO6mast xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B MpUpoje, PU3nyeckue U XMMHYECKHE CBOMCTBA.
KpyroBoport a3orta B npupozie. AMMHAK, €ro (pu3nyeckue 1 XuMUYEeCKUe CBOMCTBA,
noysyyeHue W npumeHenwe. Conu aMMOHHUA, MX (PU3HYECKHE W XHUMHUYECKHE
CBOICTBa, mpumMmeHeHue. KadecTBeHHass peakiusi Ha HOHbI aMMOHMs. A30THas
KHUCTIoTa, €€ TojydyeHue, (u3MUecKue M XUMHYECKHe CBoilcTBa (oOmue Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcnonab3oBanue HUTPATOB U
coJiell aMMOHHS B Ka4eCTBE MUHEPAJbHBIX yI00pEeHH. XUMUUYECKOE 3arpsi3HCHUE
OKpYXaloIllel Cpellbl COEAMHEHUSIMHU a30Ta (KHUCIOTHBIE JOXAHW, 3arpsi3HEHHE
BO3]lyXa, ITOYBBI U BOAOEMOB).

®ochop, ammorponHbie Momaudukaruu  docdopa, duMUECKUe U
xumuueckue cpoiictBa. Okcua dhochopa(V) u dpochopnas kucinora, puznueckue u
XUMHUYECKUE CBOMCTBa, mosyudeHue. lcnonw3oBanue ¢ochatoB B KauecTBe
MUHEpaIbHBIX YIOOpEHUH.

Oo6mmas xapaktepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUS.

VYrnepoa, amioTpOIHbIE MOJIU(HUKAIMK, PACTPOCTPAHEHHE B MPHUPOJIE,
busznueckue M XUMHYECKue cBoiicTBa. AjncopOuusa. Kpyrosopor yriepoaa B
npupone. Okcuapl yrieponaa, ux (Gu3nuecKue U XMMHUYECKUE CBOWMCTBA, JIEUCTBUE
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Ha JKUBBIC OPraHU3MBI, MOJYyYEHHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOIEMBI,
CBsi3aHHble C oOkcugoM yraepona(lV); rumoreza ria00anbHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA d(PPeKkT. YroabHas KuciIoTa U €€ COlM, UX (PU3nYecKue u
XUMHUYECKHUE CBOMCTBA, IMOJy4YyeHHWE W NpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHatnonbl.  Mcnonb3oBanue  kapOoHaTOB B OBITY,  MEAMIIMHE,
MPOMBIIIVIEHHOCTHU U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHble TMOHSATUS 00  OPraHUYECKUX  BEIIECTBaX  Kak
O COEIUMHEHMSX yriepoja (MeTaH, 3TaH, STUJICH, AllEeTUJICH, HTAHOJ, TJIMIIEPUH,
YKCYCHasi KucioTta). Mx cocmaé u xumuueckoe cmpoenue. lloHsitue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: >KHUpax, Oeikax, yrjieBojax — U UX POJU B
XKU3HHU 4YeloBeKa. MamepuanbHoe eOUHCmB0 Op2AHUYEeCKUX U HeOopeaHuyecKux
coeouHeHull.

KpemHunii, ero ¢usnueckue W XHMHYECKHE CBOWCTBA, TOJYy4YEHHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoje. OOmume mnpeacraBieHuss 00
okcuae kpemMuuaA(IV) u kpemuueBoil kuciore. CUIMKAThI, X HCIOJb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaowcHetiuue cmpoumenbHvle MAMepuabl:
Kepamuka, Cmekao, yemenm, oOemow, oicenezobemon. Ilpobremvr 6Oezonactozo
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUZHUL.

XUMUYECKHUI SKCIIEPUMEHT: U3y4YeHHE 00pa3lioB HEOPraHUUECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTHI; IPOBEACHUE KaU€CTBEHHBIX PEaKIUi Ha XJIOPUIAUOHBI
1 HaOJII0JIcHUEe MPU3HAKOB UX MPOTEKAHUs;, OMBITHI, OTpaxaromue (HU3ndecKue u
XUMHUYECKUE CBOWCTBA TAJIOTEHOB U UX COEAMHEHUN (BO3MOXXHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oOOpasllaMu XJOPUIOB (TajJOreHUIOB);
O3HAKOMJIEHHE C oOpa3nmamMud ceppl M €€  COeAMHEHUSMU  (BO3MOYKHO
WCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB); HAOIIOIEHNE TIpoliecca OOyTIMBaHUs caxapa
IOJ JCHWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTBI; M3yYEHUE XUMHUUYECKUX
CBOMCTB pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHON PEaKIuy Ha
cyibar-uoH u HaOmOIEHWE TpU3HAKa €€ TMPOTEKaHUSA, O3HAKOMJICHHE C
dbuznueckuMu CcBOMCTBaMHM a3oTa, (ochopa u ux coeguHeHUN (BO3MOKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX H  (POCHOPHBIX
yaoOpeHui; TmoJiydeHue, coOupaHue, paclo3HaBaHWE U U3YyYCHUE CBOWCTB
aMMMaKa; MpOBEJICHUE KaUeCTBEHHBIX PEaKiMil Ha MOH aMMOHHS U pochaTHoH U
M3yUCHHE TPU3HAKOB HUX TMPOTEKaHUs, B3aMMOJCHCTBUE KOHIICHTPUPOBAHHOM
aQ30THOM KHCJIOTBI € MeJbl0 (BO3MOKHO HCIIOJIB30BAaHUE BUJICOMATEPUAIIOB);
M3yUCHHE MOJIeNield KPUCTAUIMUECKUX PelI€ToK anMasza, rpaduta, QysuiepeHa;
O3HAKOMJICHHE  C  TMPOIECCOM  aacopOIMh  PACTBOPEHHBIX BEILIECTB
aKTUBHPOBAHHBIM YTJIEM W YCTPOMCTBOM MPOTHMBOTas3a; MOJy4YeHHE, coOupaHue,
pacrio3HaBaHME€ M  UW3YYEHHE CBOMCTB YIJIEKHCJIOrO Ta3a; MpPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- W CUJIMKAT- HOHBI M M3y4YeHUE TPU3HAKOB
UX TOPOTEKAHUS; O3HAKOMIICHHE C MPOAYKIUEH CUIMKATHON MPOMBIIIJIEHHOCTH;
pelIeHre SKCIEePUMEHTAIBHBIX 337a4 Mo Teme «BakHelme HeMmeTabl U UX
COCTUHEHUSD.
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MeTtajuibl 4 X COCAUHEHUS

OOmasi xapakTepUCTHKAa XMMHYECKHX DJIEMEHTOB — METAJJIOB Ha
OCHOBAHUU MX MOJIOkKEHUS B [lepnoanueckon cucremMe XHMUYECKHUX 3JIEMEHTOB
. . MengeneeBa u crtpoeHusi aroMoB. CTpoeHHe MeTauioB. Meramndyeckas
CBS3b M METAJUIMYECKAsl KPUCTAJUIMYECKAS] PEHIETKA. DJIEKTPOXUMHUUYECKUN Pl
HaIpspKeHUH MeTaiioB. @U3nyeckre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CIOCOOBI TOy4YeHUs: MeTauioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3aluThl X OT Koppo3uu. CimaBbl (CTadb, YyryH, IIOPaTIOMHHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY U TPOMBIIICHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOKEHUE B lleproanueckon cucteMe XUMMHUYECKUX
sanemeHToB . . MenaeneeBa; CTpO€HHME MX aTOMOB; HAXOXKJICHUE B MPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mMpuMepe HATpus U Kanus). OKcuabl U
TUJAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB W HUX
COCIMHEHNH.

[[lenoyno3emenbpHble  METaJIbl MarHuili W KaJdbLIMM:  IOJIOXKCHUE
B llepnonnueckon cucreme xumuueckux snemMeHToB Jl. 1. MenneneeBa; crpoeHue
MX aTOMOB; Hax0JeHue B npupojae. duznueckue u XuMUUYECKUE CBOMCTBA MAarHus
U Kanplug. Baxkdeimme coeauHeHUsT Kanbldsg (OKCHIl, THUIPOKCHJ, COJIH).
XKécTkocTh BOJIBI U CITOCOOKI €€ yCTpaHEHUSI.

AmomMuHH:  TonoxkeHue B Ilepuonnueckoil  cucTeMe = XMMHYECKUX
anementoB JI. M. MeHnaeneeBa; CTpoeHHE aTOMa; HAXOXICHUE B TMPHUPOJIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA almfOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHIA
Y TUJPOKCHUIA ATFOMUHHUSL.

Kenezo: monoxenue B llepuoanueckorn cCUCTeME XUMUYECKUX 3JIEMEHTOB
J. 1. MenpaeneeBa; cTpoeHrne aToMa; HaxoXAcHUE B Ipupone. Pusmyeckue u
XUMUYECKHUE CcBoMcTBa kene3a. Okcuapl, THApoKcuasl U coiu xene3a(ll) wu
xenesa(I1l), ux cocras, CBOMCTBA U MOTYUYCHHUE.

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMud METAJIOB U
CIUIaBOB, HUX (PU3NUYECKUMH CBOMCTBAMH;, H3YUYECHHE pPE3YJbTaTOB KOPPO3UU
METAZIOB  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHUISOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCUJA KalblMsd U HATPUS C BOJAOW (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HCCJIEIOBAHUE CBOMCTB MKECTKOW BOABI, Mpoliecca TOPEHUs
kKeJe3a B KUCIopoe (BO3MOXKHO HMCMOJIb30BAHHE BUACOMATEPHANIOB); MPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMi Ha HMOHbI (MarHus, KaJblMs, AJIOMUHHS,
nmaka, xxenesa(ll) u sxxeneza(Ill), menu(Il)); HabGmroaeHUe U onMMcCaHUE TIPOIIECCOB
OKpalllMBaHMWs IUIAMEHUM HWOHAMHM HaTpus, Kajdusd ¢ KaJblus (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJECOMATEPHUAJIOB); HUCCIEJOBaHME aM(OTEpPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUA M THUAPOKCHAA LWHKA; PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelmme MeTaiibl U UX COSAUHEHUS.

XuMHUA ¥ OKpY:KaoLias cpeaa

Hossie Matepuansl u TexHOJIOTMU. BemecTBa n Matepuaisl B IOBCEIHEBHOM
JKA3HU 4YenoBeka. XUMHUA M 300pOBbe. be3omacHoe HMCIOIb30BaHME BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoImp Npu XHUMHYECKHUX OKOTax
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1 oTpaBieHUsIX. OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHNE
OKpYy»Karolen cpenbl (mpeaenbHas JTomycTuMasi KoHieHTpanus Bemects — [1JIK).
Ponib XxvuMuu B perieHnu 3K0JIOTMYEeCKUX MPoOIIeM.

[IpupoHbIE UCTOYHUKH YTJIEBOAOPOJOB (Yroyib, MPUPOAHBINA ra3, HE(Th),
IPOAYKTHI UX NIEpepaboTKH, UX POJIb B OBITY U TPOMBIIIJICHHOCTH.

XHUMHYECKUI 3KCHEPUMEHT: H3ydyeHHe oOpa3lloB MaTepHalioB (CTEKJIO,
CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeIMETHBIX CBS3€M NpH H3y4eHHMM XUMHH B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
NOHSTUN, TaK U NOHATUHN, SIBJSIOLIMXCS CUCTEMHBIMU Ul OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAY4YHBIN (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHAJM3, CHHTE3, Kiaccu(puKanuusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHUE, NapPHUKOBBIMI
s deKT, TEXHOIOTHS, MaTEPUAIIHI.

®duzuka: marepus, aToOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIIHUI,
U30TOIbI, PagUOAaKTUBHOCTh, MOJIEKYJa, B3JEKTPUUECKUNA 3apsii, MPOBOIHUKH,
NOJyIPOBOJHUKH, JTUAJIEKTPUKU, (OTOIIEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUECKUE BEJIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, Apixanue, O6mocdepa, sKOCUCTEMA, MUHEPAIbHbBIC
yAOOpEeHHsl, MHMKPOSJEMEHThI, MaKpOAJIEMEHTbl, MHUTATEeIbHbIE BEUIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, IMOJE3HBIE
HCKOIAaEeMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

I[lnanupyembie pe3yjbTaThl OCBOCHUS Y4€OHOr0 npeaMera « XUMHS» HA
YPOBHE OCHOBHOI0 00111er0 00pa30BaHUA

N3yyeHune XvMHM B OCHOBHOM IIIKOJIE HAIpPABICHO HA JIOCTUKECHUE
OOyYaroIMMHUCS JTUYHOCTHBIX, METANpPEAMETHBIX M TMPEJIMETHBIX PE3yJIbTaTOB
OCBOEHHMSI Y4EOHOI0 MpeaAMETa.

JIMYHOCTHBIE Pe3yJabTaThl

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydYeHUs XUMHHM B €JIMHCTBE YYEOHOU WU
BOCIIUTATENBHON JieaTeibHOCTH OpraHu3alii B COOTBETCTBUM C TPAIUIIMOHHBIMU
POCCHUUCKUMHU COITMOKYJIBTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMU,
MPUHATHIME B OOIIECTBE MpaBWJIAMU W HOPMaMHU TOBEIEHUS U CIIOCOOCTBYIOT
poIeccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COTTMATM3AIIUN 00 yIaAFOIITIXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM UHCIIE B
YacTH:

IaTpuoTHYeCKOTr0 BOCIIUTAHUS

1) IIEHHOCTHOTO  OTHONICHHWS K  OTCUSCTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYyYHOMY HACJEUIO, MOHUMAaHUs 3HAYEHUS XUMHUYECKOU
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HAayKH B JKU3HH COBPEMEHHOr0 OOIECTBAa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOMN
uHopMaIMelt O TepeOBBIX JOCTIKCHHSIX M OTKPBITHSX MHPOBOW W
OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa 1 O0IIEeCTBa;

I'pa:xxnanckoro BocnuTanus

2) TPEICTaBICHHUS O CONMAJIBHBIX HOPMaX W TPaBHIAX MEXJIMYHOCTHBIX
OTHOILICHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Yy4yeOHO-UCCIEAOBATEeIbCKOM, TBOpPUECKOW M APYruxX  BHIAX
JeSATEeIbHOCTH; TOTOBHOCTH K Pa3HO-00pa3HON COBMECTHON JEATEIbHOCTH MpPH
BBINIOJIHEHUU YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecce OTOM Yy4eOHOM JeATeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBO€ TIOBEJECHHWE M TMOCTYINKHM CBOMX TOBApHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB,;

IleHHOCTH HAYYHOIO NTO3HAHUS

3) MHUPOBO33PEHYCCKUX TMPEACTABICHUI O BEHICCTBE M XUMHUYCCKOU
peaKiuu, COOTBETCTBYIOUIMX COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH U
COCTAaBISIIOIIMX OCHOBY I THOHUMAHHUS CYIIHOCTH HAy4YHOW KApTHUHBI MHPA;
NpeacTaBieHuii 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHS  MPHUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJHOM CPEeloi, O POJIM XMMUU B MO3HAHUU 3THUX
3aKOHOMEPHOCTEWN;

4) mo3HaBaTEILHBIX MOTHBOB, HAMPABJICHHBIX Ha MOJYYCHUE HOBBIX 3HAHUI
M0 XUMUU, HEOOXOIUMBIX JIJIs1 OOBSICHEHUST HAOII0JaeMbIX TIPOIECCOB U SIBJICHHUI;

5) mo3HaBaTeNbHOW, MHPOPMALIMOHHOW W YUTATEIBCKOW KYJIBTYPBI, B TOM
YHUCJIE HABBIKOB CaMOCTOSITEJILHON padOThl C y4EOHBIMU TEKCTAMH, CIPaBOYHOM
JUTEpPaTypod, AOCTYNMHBIMM TEXHUUYECKUMH CpEeICTBaAaMU HHOOPMAIIMOHHBIX
TEXHOJIOTHI;

6) uHTEepeca K OOYYCHHIO M TO3HAHMIO, JIFOOO3HATEIIBHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  caMOOOpa30BaHHIO, TMPOEKTHOM U  HMCCIEN0BATEIbCKOU
JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBJIEHHOCTU U YPOBHSI OOyYEHUS B
JTaJIbHEHUIIIEM;

@®opMHUPOBAHUSA KYJIbTYPbI 310POBbS

7) OCO3HaHUS IEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUS TOCIEICTBUA U
HEIPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH COOIOJICHHS TpaBUia OE30IaCHOCTH IpU  OOpAIICHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajibHOMN KU3HU;

TpyaoBoro Bocnuranus

8) mHTepeca K MPaKTUYECKOMY U3ydeHHIO mpodeccuil u Tpyaa pa3indHOro
ponaa, yBaXXE€HHE K TPYIly U pe3ysibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XHWMHUH, OCO3HAHHOTO BBIOOpaA
WHUBUyJIbHON TPAaeKTOPUU MPOAOJIKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
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yCHENTHON MpodheCCUOHATBFHON AESTENHHOCTA M PA3BUTHS HEOOXOAMMBIX YMEHUI;
TOTOBHOCTbH QJIAITUPOBATHCS B IPO(HECCHOHATBLHOM Cpejie;

IKO0JIOrHYeCKOro BOCIIUTAHUS

9) 5KOJIOTHYECKH IIeJIECOO0PA3HOTO OTHOIICHUS K MPUPOJC KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUs IEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(GU3NYECKOMY U TICUXMYECKOMY 370POBBIO, OCO3HAHUS ILIEHHOCTH COOJIOJICHUS
npaBuUJI 0€30MMaCHOTO MTOBEICHUS IIPHU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYyaIUsX,
YIPOKAIOMIMX 3J0POBBIO U )KU3HU JIIOJICH;

10) cmocoOHOCTH NPUMEHSATH 3HAHUS, MOJyYaeMble IIPH HU3yUYECHUU XUMHH,
JUUIS PEIICHUS 3aJ1a4, CBSI3aHHBIX C OKPYXKAIOIIEH PUPOTHON CPEAOi, MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpPhl, OCO3HAHHUs TIJ00aJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTeH UX PEIlICHHs MOCPEICTBOM METOI0B XUMHUH;

11) DSKOJOTMYECKOTO MBINUICHHS, YMCHHS PYKOBOJCTBOBAaTbCS KM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATILHOM MPAKTHUKE.

MeTanpeaMeTHblIe pPe3yJbTAThI

B cocraBe MerampenMETHBIX PE3yJabTAaTOB BBIACISIOT 3HAUYUMBIC JUIsS
dbopMUpOBaHUS MHUPOBO33PEHHSI OOIlEHAYYHbIE TIOHATUA (3aKOH, Teopus,
NPUHIINI, TUIMOTE3a, (DAKT, CUCTEMa, MPOIECC, DKCIEPUMEHT MU JIp.), KOTOPHIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAaHUUN U3 ATUX NPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O ILEIOCTHOU
HAy4YHOW KapTHUHE MUPA, U YHUBEpPCAIbHbIC YUeOHbIC ACUCTBUS (MTO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYISATUBHBIE), KOTOpble oOecrnednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

MeTtanpenMeTHble pe3yabTaThl OCBOEHUSI 00pa30BaTEIBHON MPOTPAMMBI TI0
XUMHH OTPAKAIOT OBJIAJECHUE YHUBEPCAIBHBIMU MTO3HABATEIbHBIMHU JICVCTBUSMU, B
TOM YHCJIE:

Ba3oBbIMU JIOrHYeCKUMU 1eHCTBUSIMH

1) yMEeHHEM HCITOJIb30BaTh MPUEMBI JIOTHYCCKOTO MBIIUICHHUS PH OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUU (BBIACISTH WX XapaKTEPHbIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBS3b C JAPYTUMHU TOHATHUSIMH), HCIOJIH30BATh
MOHATHUS JJIs1 O0BCHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIUA XUMHYECKUX BEIIECTB W XHMHUUYECKHX PEaAKITUH;
yCTaHABJIMBATh TMPUUMHHO-CIIEACTBEHHBIC CBS3M MEXKAY OOBEKTAMU HW3YUYCHUS;
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHBIC, IE€IYKTUBHBIE, [10 AHAJIIOTUN);
JI€TIaTh BBIBOJIBI U 3aKJIIOUCHUS;

2) yMEHHEM NPHMEHATH B TIPOIECCEe IMO3HAHUS TOHATHSA (TPEAMETHBIC H
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMBIE B XUMHUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbBIE B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAaK (CMMBOJI 3JEMEHTa), XUMHueckas ¢(opmyjia U ypaBHEHHE
XUMHUYECKON peakIuu — Mpy PEIIeHUH Y4eOHO-TI03HABATENIbHbIX 33a4; C YUYETOM
TUX MOJIETBHBIX TMPEACTaBICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbIE
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MIPU3HAKN W3y4aeMbIX O0BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIUN;
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3yYaEMbIX MPOLECCAX U SBICHUAX; Mpeiaratb KPUTEPUU IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEW U MPOTHUBOPEUHI; CAMOCTOSTENILHO BHIOMPATH
croco0 penieHus: yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEUICHUS,
BBIOMpATh HauOosiee MOAXOASAMMA € Y4YETOM CaMOCTOSITENIbHO BbIJICIIEHHBIX
KPUTEPUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUSMHA

3) yMeHMEM UCIOJb30BaTh IOCTABJICHHBIC BOMPOCHI B  KAueCTBE
WHCTPYMEHTA TIO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI i1 (POPMHUPOBAHUS
TUIIOTE3bI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

4) npuoOpeTeHUe OMbITa M0 IIAHUPOBAHUIO, OPraHU3allMd M IPOBEICHHUIO
YUYEHHUYECKMX JKCIIEPUMEHTOB: YMEHHME HaOMoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENBHO MPOTHO3UPOBATh €0 PE3yJbTaT, (POPMYIUPOBATH 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpojieIaHHOM padboTe;

Paboroii c unpopmanuei

5) yMeHHEeM BbIOMPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIHIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~ JIUTEpaTypa XHUMHUYECKOTO COJEP’KaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa); KPUTHUYECKH OIICHUBATh NPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

6) yMEHHEM NPUMEHSATh PAa3JIUYHbIC METOJbI M 3alpOChl MPU IMOHWCKE H
orbope wuH(POpMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX  JJIsI
BBITIOJTHEHUS Y4Ye€OHBIX U TIO3HABATENbHBIX 3a/lad  OMNPENEIEHHOIO  THIIA;
npuoOpeTeHrue  ombiTa B O0JACTHM  MCHOJB30BaHHMS  MH(OPMAIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJQJCHUE  KYJIb-TypOl  aKTHUBHOTO
WCIIOJIB30BaHUs PA3MYHBIX TOHWCKOBBIX CHCTEM; CaMOCTOSITEILHO BBIOMPATh
onTUMajbHyI0 (opMy TmpeacTaBieHuss HHGOpPMAUU W WIIIOCTPUPOBATH
pelaeMble 3a/laud HECJIOKHBIMM CXEMaMH, JuarpaMMmamu, ApyrumMu dopmamMu
rpaduKy ¥ 1X KOMOWHAIIUSMY,

7) yMeHHEM WUCIOb30BaTh M AaHAJW3WPOBaTh B TNpoliecce y4eOHOW U
WCCJIEIOBATENLCKON JEATETbHOCTH MH(POPMAIIUIO O BIUSHUH MPOMBINIJICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOIIEH MPUPOIHOU
Cpelbl;

YHuBepcaJbHbIMH KOMMYHUKATHBHBIMHY J1€HCTBUSIMH

8) yMmeHHMeM 3amaBaTh BOIPOCH (B XOJ€ JaUaiora W/WId JAWCKYCCHH) IIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

9) npuoOpereHHEe OIbITA MPE3CHTAIMM  PE3YJbTATOB  BBIMOJHCHHUS
XUMHUYECKOTO IKCIIEpUMEHTa (J1abOpaTOPHOIrO OMBITA, JAOOPATOPHON pabdOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

10) 3auHTEpECOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU TO3HABATEIILHOM
U WCCIIENOBATEIbCKONW NESITEIbHOCTH MPHU PEIICHWH BO3HUKAIOIIMX MpoOJieM Ha
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OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJACOBAHUS MO3MIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbI», KOOPAWHAIMS COBMECTHBIX JEHCTBUH,
OTIpeJIeIICHHE KPUTEPUEB 10 OLICHKE KaueCTBa BHIITOJIHEHHON pabOThI U p.);

YHuBepCAJIbHBIMH PeryJIsiTHBHBIMHY 1€ CTBUAMU

11) yMeHHWEeM CaMOCTOSTCIBHO  ONPEACHATh IEIH  JICATCILHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIIATh, KOHTPOJHMPOBATbH M MPU  HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIESITENIBHOCTh, BbIOMpaTh Haubosee 3P HEKTUBHBIC
CIOCOOBI  pemnieHus: y4eOHbIX U T[O3HABATENbHBIX 3374, CaMOCTOSITEIBHO
COCTAaBIISAITh WM KOPPEKTUPOBATh MPEHJIOKEHHBIA alrOpUTM JEUCTBUA MpH
BBINIOJIHEHUU 3a/IaHUM ¢ y4E€TOM TIOJIYYCHHS HOBBIX 3HAHUUA 00 H3y4yaeMbIX
00BEKTaxX — BEHIECTBAX M PEAKIMIX; OIEHUBATh COOTBETCTBUE IOJYYEHHOIO
pe3yJsibTaTa 3asBJICHHOM LIEIIH;

12) yMeHHEM UCIOJIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeiaracMble B
YCJIOBUH 33JIaHUM.

IIpenmeTHbIe pe3yJIbTATHI

B cocraBe mnpeaMeTHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM pabodeil mporpaMMoi, BBIIEISIOT:
OCBOCHHBIE OOYYalONIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIOCOOBI JACHCTBUIA,
cnenuduyeckre s MPEeIMETHOM 00gacT «XUMHS», BUAbI JNCSITEIBHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUSA, €ro MHTEpOpeTaluu, MOpeodpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYyalIUsIX.

[IpenMeTHBIC pe3yJIbTaThl MPEJICTABICHBI MO TOJaM OOYYEHUS U OTPAXKAIOT
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS CICAYIOIINX YMEHHUI:

8 KUIIACC

1)  packpbiBaTh CMBICA OCHOBHBIX XHUMHYCCKHUX TIOHATHI:  aTOM,
MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, MTPOCTOE BEUIECTBO, CI0XXHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPOJAHAs), BAJICHTHOCTh, OTHOCHUTENbHAs aTOMHas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAA Macca, MaccoBas
JIOJIST XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHUE, COJIb, B3JEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCICHUS, XWMHUYECKas
peakis, KiaccuuKamus peakiuil: peakiuu COSIUHEHUsI, PEaKIIUU Pa3JI0KECHHUS,
peakiuu 3aMeIIeHUs, PEakiMu OOMEHa, DK30- M HHAOTEPMHUYECKUE PEeaKIInHu;
TEIUIOBOM 3(PGdEeKT peakiuu; SApO aToMa, SJISKTPOHHBIM CIIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSpHAsS W HEMOJsIpHAS
KOBAJICHTHAsl CBSI3b, HOHHASI CBSI3b, HUOH, KATUOH, AHUOH, PacTBOP, MAacCOBAasi JOJIS
BelllecTBa (IIPOLIEHTHAsI KOHIIEHTPAIUsi) B PpaCTBOPE;

2)  WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYCCKHX MOHATHH (CM.
1. 1) ¥ IPUMEHSTh 3TH TOHATHS ITPH ONMUCAHUK BEIIECTB U MX MPEBPAICHHUI;

3)  HUCMONB30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYJT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

4)  ompenensaTh  BaJCHTHOCTh aTOMOB  JJIEMCHTOB B  OHMHApHBIX
COCJIMHEHUSX; CTENEHb OKUCJEHUS DJJIEMEHTOB B OWHApHBIX COEIUHEHUSX;
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIaccy COeAMHEHHU 1o dopmMyram;
BUJI XUMHUYECKOU CBA3M (KOBAJICHTHAS! U MIOHHAS) B HEOPTaHUUECKUX COCMHEHUSAX;
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5)  packpeiBath cMmbicn Ilepwoamdeckoro 3akona [[. M. MeHnneneesa:
JEMOHCTPUPOBaTh  MOHUMAHUE  TEPUOJUYECKOW  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B Ilepuoamdeckoil cucrteMme; 3aKOHOB
COXpaHEHHUs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHMsI, 3aKOHAa ABOTaJipo; OIMHUCHIBATh U XapaKTepU30BaTh TAOIMYHYIO (PopmMy
[lepronueckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3INyaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpynna)» u «mobdo4sas noarpyiia (b-rpymma)», Manasie U 0oJbIINe
NEPHUOJIbI; COOTHOCUTH 0003HAUYEHHUSI, KOTOPhIE UMEIOTCS B TaOIUIEe
«llepuonnueckas cucrema xummuueckux odnaeMeHtoB JI. . MenneneeBay ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMMHYECKHUX JIJIEMEHTOB
(coctaB W 3apsan snapa, OOIIee YUCIO BJIEKTPOHOB M paclpeiesieHue HX IO
AJIEKTPOHHBIM CJIOSIM);

6) KIacCH(UIMPOBATh XHMHYECKHE OJIEMEHTBI; HEOPraHUYECKHE
BEIIECTBA; XUMUYECKUE PEAKINH (110 YUCTY U COCTaBY YYACTBYIOIIUX B PEaKIIMU
BEILECTB, IO TEILUIOBOMY 3D PeKTy);

7)  xapakTepu3oBaTh (ONHCHIBaTh) OOIIME XHWMHUYECKHE CBOWMCTBa
BEUIECTB  PA3JIMYHBIX  KJIaCCOB, MOJATBEpXKJas  ONUCAaHUE  IpUMEpamH
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOIUX XUMUUECKUX PEAKIIN;

8)  mporHo3WpoBaTh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT UX
KayeCTBEHHOI'0 COCTaBa; BOZMOXKHOCTH MPOTEKaHHUsI XUMUYECKUX MPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIECTB; MACCOBYIO JIOJII0 XMMHYECKOTO JJIEMEHTa MO (OpMyJie COCAMHEHUS;
MacCOBYIO JOJIF0O BEIECTBA B PAacTBOPE; MPOBOIUTH PACUYETHl MO ypPaBHEHUIO
XAMHUYECKOUN peaKiuy;

10) nprMeHSTh OCHOBHBIC OIEPAI[MA MBICIUTCIBHON JCSITEIBHOCTH ——
aHaJu3 M CUHTE3, CpaBHEHHE, 00O0OIICHHE, CUCTEMAaTH3alluio, KJacCH(pHUKAIUIO,
BBISIBJICHHE PUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJIs1 U3YyUEHUS] CBOMCTB BEIIECTB U
XUMHUYECKHUX pEeaKklui; eCTeCTBEHHO-HAYYHbIE METOJbI MMO3HAHUS — HAOIIOJCHHUE,
U3MEpEeHHe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);

11) cnenoBaTh  TpaBWJIaM — TOJb30BAHUS  XUMHYECKOM  TOCYIOW |
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXkKe MpaBUiIaM OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBHUHM C HHCTPYKIIUSIMU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHUI0O M COOHMpAHHUIO Ta3000pa3HbIX BeHIeCTB (BOAOpOAa H
KHCIIOpOJia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MacCOBOM J1onei
pacTBOPEHHOIO  BELIECTBA;  IUIAHUPOBAaTb W MPOBOJUTH  XHUMHUYECKHUE
HKCIEPUMEHTHI N0 PACMO3HABAHUIO PACTBOPOB WIEJIOUEH M KHUCIOT C MOMOIIBIO
WHUKATOPOB (JaKkMyc, peHondTanenH, METUIOPaHK | JIp.).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYCCKHX TMOHSITHHA: KOBaJICHTHAs
NOJISIpHAsA CBSI3b, KOBAJEHTHAs! HEMOJSPHAsI CBA3b, MOHHAS CBS3b, METAJUIMYECKAs
CBS3b, KAaTHOH, AaHWOH, OJJIEKTPOJIUT U HEAJIEKTPOJUT, AJIEKTPOJUTHUYECKAs
JUCCOLIMAIINS, PEAKIIMU HOHHOT'O 0OMeHa, OKUCIUTEIh U BOCCTAHOBUTEID,
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2)  WCHIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYyIT
BCI[ECTB, MOHHBIX YPAaBHCHHM W YPaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
peakuuit;

3)  ompeaenATh BaJCHTHOCTh M CTCIICHH OKHCJICHHS aTOMOB XUMHYECKHX
AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K
OMPENICICHHOMY KJIacCy COCJAMHEHUN; BUIbl XMMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOM, METAJJTINYECKON ) B HEOPraHUYECKUX COCIMHEHUSX; 3apsij] MOHA; XapaKTep
Cpelbl B BOJIHBIX PAaCTBOPaxX KUCIOT U IIEJI0YEH;

4)  OoOBACHATH, OOHmEE 3aKOHOMEPHOCTH B HM3MCHEHHUU CBOWCTB
XUMHUUYECKUX DJEMEHTOB W HMX COCIMHEHUM B TMpeaenax MallbIX NEpUoJOB U
TJIABHBIX TIOJITPYIIIT C YYETOM CTPOCHUS UX aTOMOB;

5)  wiIaccUpHUIMPOBATH XUMHUYCCKUE Peakluu (10 M3MEHEHHUIO CTEIeHEH
OKHUCJICHUS aTOMOB XHMHYECKHUX OJJIEMEHTOB); OMPENEIATh H3YUYEHHBIC THIIBI
XUMHUYECKUX PEaKIIii;

6)  coOCTaBIATH MOJICKYJISIPHBIC YPaBHEHHS pPEaKIHMi, XapaKTePU3YIOIIHe
XMMHUYECKUE CBOMCTBA TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX 3JIEMEHTaMU-
Hemerauiamu IVA-VIIA noarpynn (yriaepon, KpemHuid, azotr, ¢ocdop, cepa,
xjop), anemeHtamu-metasiamu IA—IIIA noxarpynn (Hatpuid, Kanuii, MarHui,
KaJbIIUM, ATIOMUHUN), a TAKXKE JKeJe3a;

7)  XapakTepu3oBaTh (PU3NYCCKHUE M XUMHUYCCKHEC CBOWCTBA aMMHakKa, U
YTJIEKHUCIIOTO ra3a, B TOM 4HUCJE, JJi1 00OCHOBaHUS CIOCOOOB MX COOMpaHHs U
pacrno3HaBaHUs MPH TOJYYSHUH B JTA0OpaTOpUH;

8)  xapaktepu3oBaTh (ONMUCHIBATH) OOIIHME XHWMHYECKHE  CBOWCTBa
BEIIECTB PA3JMYHBIX KJIACCOB, TMOATBEPXKIas JTO ONUCAHUWE NPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

9)  COCTaBIATH YPaBHEHHUS: DJICKTPOIMTHYCCKON JHUCCOLMAIMHA KHCIIOT,
miejioueid M CoJIeH; MOJHbIE M COKpAllleHHbIE YPaBHEHUS pPEaKIMil HMOHHOTO
oOMeHa; peakiuii, MOATBEPKIAOIIUX CYIIECTBOBAHUE T€HETUUECKON CBI3U MEXTY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

10) cnmexoBaTh TMpaBHWJaM  IOJIB30BAHHMS ~XHMHYECKOM IMOCYIOW |
7a00paTOpHBIM 000pYyOBaHUEM, a TaK)Ke MpaBUIaM OOpaIlleHHs C BEleCTBaMU B
COOTBETCTBHUM C HWHCTPYKIIUSMH IO BBITOJHCHHIO JIA0OPATOPHBIX XHMHYCCKHX
OMBITOB MO TOJYYEHHUIO M COOMpPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHaka H
YTJIEKHUCIIOrO Ta3a) (MpU HAIMYMKA BO3MOXXHOCTH WM TPOBOJUTH BUPTYaIbHBIC
nabopaTopHbIe paboThI);

11) TpoOBOAUTH pEaKIMH, MOATBEPKAAMOIINE KAYeCTBEHHBIH COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MMYTEM: XJIOPUI-, HOJIUI-, CYIb(daT-,
kapOoHaT-, CHUIUKaT-, (Qocdar-aHHOHbI, THAPOKCHUA-HOHBI, KATHOH aMMOHHS M
KaTUOHBI METAJUIOB (MarHusi, Kanbius, amomunus, xene3a (II) u (1), menu (ID),
[MHKA), TPUCYTCTBYIOIIME B BOJHBIX pPACTBOPAX HEOPraHUYECKUX BEILECTB;
noATBepKaaroiue aMm(poTEpHbIE CBOMCTBA OKCUJOB U TUIAPOKCHUIOB aTIOMUHUS, U
MHKA (IPY HAJIMYUU BO3MOKHOCTU WJIM MPOBOJIUTH BUPTYyaJIbHbBIE JIaOOpaTOPHBIE
paboThI);
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12) nOpPOBOIUTH XUMHYECKUE IKCIECPUMEHTBI: OMBITHI, WLTIOCTPUPYIOIIHEC
MIPU3HAKY MTPOTEKAHUS PEaKITNii HOHHOTO 0OMEHA; OMpeIesIeHne XapakTepa Cpebl
B pacTBOpax KHUCIOT W IIEJOYe C TMOMOIIbI0 WHAMKATOPOB; pEIICHHUE
HKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «DJIEKTPOIUTHYECKasT JUCCOIUAIUS.
N3yyeHue CBOMCTB COJISHOM KHUCIOTBI, M3y4Y€HHE XHWMHUYECKHX CBOWCTB
pa30aBlieHHON CEpHOM KHUCJIOTHI; TMOJy4YeHUE, CcoOUpaHue, paclo3HaBaHUE
aMMuaka, yrieKUCIIOro ra3a U U3y4eHHe UX CBOMCTB; UCCIeA0BaHUE aM(OTEPHBIX
CBOMCTB THAPOKCHUJIOB AJTIOMHUHMS U IIUHKA; PEIIEHUE SKCIIEPUMEHTANbHBIX 3a7a4
no Teme «Baxuedmme HeMeTaulbl W WX  COCIUHEHHsS», pelIeHHUE
AKCIIEPUMEHTATIBLHBIX 3a/1ad 1o TeMe «BakHeline MeTauibl B UX COCITUHCHHS
(Mpu  HaTWYUM BO3MOXXHOCTH WJIM TPOBOJHWTH BUPTYaJIbHBIC JIA0OpATOPHBIC
paboThl);

13) HabOmOAaTh W OMHUCHIBATH XUMHUCCKUE OSKCIIEPUMEHTHI (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB): ONBITHI, WUTIOCTpUpYIOMKE (U3UYECKUE U
XUMHUYECKUX CBOWMCTBA TajOr€HOB M MX COEIMHEHUN (BO3MOXHO HCIIOIH30BaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oOpasliaMu XJOpUIOB (TaJOTreHHUIOB);
O3HAKOMJICHUE C MOJCISIMU KPUCTAUIMYECKUX PEHIETOK  HEOPraHMYeCKUX
BEII[ECTB: META/NIOB M HEMeTauioB (Trpaduta M anMmasa), CIO0XKHBIX BEIIECTB
(x7opuga  HATpHs);  OMNBITHI, WJUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON pEeaKIMu OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCICAOBAHHE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB; OMBITHI, WILTIOCTPUPYIOIINE TPOIIECC
JTUCCOIMAIIMN  KUCJIOT, IIeJloYed W cojied  (BO3MOXXHO  HWCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3llaMyd METAJJIOB U CILJIaBOB; M3yYCHUE
pPE3yJIbTATOB KOPPO3UU METAIIOB, B3aMMOJCHCTBUSI OKCHAA KajbLMS C BOJOW,
mpoiecca TOpPeHHMS  Kene3a B KHACTopoae  (BO3MOXHO — HCIOJb30BaHUE
BUJICOMATEPHUANIOB);  OMBITHI, WJUTIOCTPUPYIOIIME TMPUMEPHI  OKUCIHUTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKIU: TOpPEHHE, pPEaKIUU pPa3IoKEHUs, COCIUHCHUS,
O3HAKOMJIEHHE C oOpasllaMi Cepbl M €€ COCAMHEHUSIMU; O3HAKOMJICHHE C
dbuzndeckuMu CcBOMCTBaMHM a3ota, (ochopa um ux coeguHeHUN (BO3MOXKHO
WCITOJIb30BAaHUE BUJIEOMATEPHAIIOB), C oOpas3llaMu yAOOpEHHI; B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOW  a30THOM KHUCJIOTBI C MEIbI; M3YYCHHE MOJEJEH
KPUCTAJUIMYECKUX PEIIeTOK anmasza, rpadura, MOJEKyIbl (QyJIepeHa, MOJEKYI
OpPraHUYECKUX BEIIECTB; 03HAKOMIICHHE C MPOIECCOM aJCOpOIMN PAaCcCTBOPEHHBIX
BCIIIECTB aKTUBHPOBAHHBIM YTJIEM M YCTPOMCTBOM NPOTHUBOTa3a; 03HAKOMIICHHUE C
MPOAYKIMEH CHIMKATHOW MPOMBINUICHHOCTH; MPOIECChI OKPAIIMBAHKS TUIAMCHH
KaTHOHAMH METAJIJIOB;

14)  ucHoaB30BaTh IMOJYYCHHBIC XUMHUCCKHE 3HAHHWS B pa3jIMYHBIX
CUTYaIMSIX:-TIPUMEHEHHS BEIIIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
MIPOU3BOJICTBE, B TPOIIECCE PEIICHHUS MPAKTUYECKUX 3a7a4 B TOBCEIHEBHOU
KU3HU, NPEIYyNPEKICHUs SBICHUN, HAHOCSUIMX BpEA 3/I0POBbIO YEJIOBEKa H
OKpy»Xarollled cpelie; NPUMEHEHHs TMPOAYKTOB TNEpepadOTKU  MPUPOIHBIX
HMCTOYHUKOB YTJIE€BOJAOPOJOB (yrojb, MPUPOAHBIA Tra3, HedTb) B OBITY U
MPOMBIIIUICHHOCTH; 3HAYEHUS >KUPOB, OCJIKOB, YTJEBOJOB JUIsl OpraHu3Ma
YeJIOBEKa,
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10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XMMHUYCCKHUX ITOHSATHI: KOBaJICHTHAS
MOJISIpHAs CBA3b, KOBAJICHTHASI HEMOJISIPHASA CBA3b, NOHHAS CBS3b, METAJNINYECKAs
CBA3b, KAaTHUOH, AHUOH, OJJIEKTPOJUT M HEIIEKTPOJIUT, 3JIEKTPOIUTUYECKAS
JTUCCOLIMAIINS, PEaKIMM HOHHOTO OOMEHa, OKHUCIWTEIh M BOCCTAHOBHTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIIMHM, OKHCIEHHE U BOCCTAHOBJICHUE,
oOpaTuMble M HEOOpaTUMbIE PEAKIUU, CKOPOCTh XUMHUYECKON peakiuw,
npenenbHo  gomyctuMas — koHueHtpauus  (IIJAK), wimoctpupoBaTh — uX
B3aMMOCBSI3b U MPUMEHATH 3TH MOHSATHUS MPU ONMUCAHUU CBOMCTB BEIECTB M UX
IIPEBPAILICHU;

2)  HCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JJIsi COCTaBJCHHUs (hopmyit
BEIIIECTB, HOHHBIX YPABHEHUN U YPaBHEHUI OKHUCIMTEIHHO-BOCCTAHOBUTEIIHHBIX
peaKkuui;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEILHBIX PEaKIIUN
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca ITUX Peakluid;

4)  TPOTHO3MPOBATH CBOMCTBa HM3YYCHHBIX KIIACCOB/TPYIIT BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS; BOBMOKHOCTh MPOTEKAHUSI XUMHUYECKUX
PEBPALICHUN B PAa3JIMYHBIX YCIOBUSX;

5)  NpPOBOAMTH BBIYMCICHHS OTHOCHTEIBHON MOJICKYJISIPHOW M MOJISPHOM
Macchbl BEIIECTB; C HCIOJIb30BAHUEM MOHSATHM «MaccoBasl JO0JII XUMHUYECKOTO
AJIEMEHTa», «MACCOBAas J0JIs pACTBOPEHHOTO BEIIECTBA B PACTBOPEY; KOJIUUECTBA
BEIIECCTBA, 00bEMA ra30B;

6) [OpoBOAMTH pacyeThl MO YPAaBHEHUSM XHUMHYECKHX DPEaKIuii:
KOJIMYEeCTBa, 00BbEMa, MACChl BEIIECTBA MO HM3BECTHOMY KOJIMYECTBY, OOBEMY,
Macce peareHTOB WM MPOAYKTOB PEaKIIHH;

7) ClIeI0BaTh IPaBWJIAM T[OJB30BAHHUS XHMHUYECKOW TMOCYIAOU H
1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)Ke MPAaBUIIaM OOpallleHHs] C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUUYECKUX
OMBITOB MO TOJYYEHHIO M COOMpAHUIO Tra3000pa3HbIX BELIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a) (MpU HaJWYUK BO3MOXKHOCTH WJIM MPOBOJAWTH BUPTYaIbHbIC
nabopaTopHbIe paboThI);

8)  mpoBOAMTH pEaKIMH, TMOATBEPKIAIONIME KAYCCTBEHHBIH COCTaB
pa3IMYHBIX BEMIECTB: pPACMO3HABaTh OMNBITHBIM MYTEM: XJIOpUI-, HOIUMI-,
cynbdar-, kapOoHat-, cwiMkaTr-, (pochar-aHMOHBI, TUAPOKCHUII-UOHBI, KATHOH
aMMOHHMSI U KaTHOHBI META/IOB (MarHusi, Kajiblus, amoMmuHusa, xeneza (II) u
(IIT), menu (II), muHKa), TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHMUYECKUX
BELIECTB; MOATBEpKAaromre am(pOoTepHbIE CBOWCTBA OKCHUAOB M THIIPOKCHUIOB
QITIOMUHUS, U IIUHKA (MPU HAJWYUU BO3MOXKHOCTH WU MPOBOJAUTH BUPTYaIbHBIC
nabopaTtopHbIie paboThI);

9) HaOmogaTh W OINMUCHIBATH XUMHYCCKHE SKCIICPUMEHTHI (BO3MOYKHO
WCIIOJIb30BaHUE BHIEOMATEPUANIOB): OMBITHI, WILIIOCTPUPYIOIINE (PU3UUYECKHE U
XUMUYECKUX CBOMCTBA raJIOT€HOB U UX COCAUMHEHUN (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3laMu XJIOpUIOB (TaJOTe€HUAOB);
03HAKOMJIEHUE C MOJEIISIMU KPUCTAINTMYECKUX PELIETOK HEOPraHUYECKHUX
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BELIECTB: METAJUIOB M HeMeTauioB (rpadura u ammasa), CIOKHBIX BEIIECTB
(xmopuga HaATpHsl); OMNBITHL, WJUIFOCTPUPYIOIIUME 3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peaklUu OT BO3ACHCTBHS pa3iMuYHBIX (PAKTOPOB; HCCIEAOBAHUE
AJIEKTPONPOBOIHOCTH PAaCTBOPOB BEIIECTB; OIBITHI, WIUIIOCTPUPYIOLIUE MPOLIECC
IUCCOLMAIMN  KHUCJIOT, IIejaoYedl u  cojel  (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHUE C 00pa3liaMy METAJUIOB U CIIABOB; U3yUEHHUE
pE3yJIbTaTOB KOPPO3UM METAIOB, B3aMMOJCHCTBHUS OKCUAA KaJbLUs C BOJOM,
opouecca TOpEHHs JKele3a B KHUCIOpoAe  (BO3MOXHO — HCIOJIb30BAHUE
BUJICOMATEPUATIOB); OMBITHI, HWJUIIOCTPUPYIOIINE MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUIl: TOPEHHE, PEAKUUU pa3JIOKEHUS, COCAUHEHUS;
O3HAaKOMJIEHME C 00pa3suaMu cepbl M €€ COCAMHEHHUSIMHU; O3HAKOMJICHHE C
(¢u3nuecKuMu CBOMCTBaMHM a30Ta, ¢ochopa M MX COECOUHEHUU (BO3MOKHO
WCIIOJb30BaHKE BHACOMATEPHUANIOB), ¢ 00pa3liaMu yJI0O0peHU; B3auMOJEHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbIO; HW3YyYEHHE MOJEIEH
KPUCTAJUIMYECKUX PEUIETOK anmasa, rpadura, MOJIEKYJbl (QyiuiepeHa, MOJIEKYJ
OpPraHUYECKUX BEILECTB; O3HAKOMJICHUE C MPOLECCOM aCOpOLUU PACTBOPEHHBIX
BELECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOIA3a; 03HAKOMIICHHE C
OPOAYKUMEH CUIMKATHOM IPOMBIIUICHHOCTH; IIPOLIECCH OKPAIIMBAHUS TUIAMEHU
KaTHOHAaMH METaJUIOB;

10) wucnonp30BaTh MOJYYCHHBIE XWUMHYCCKUE 3HAHWS B Pa3IHMYHBIX
CUTYalMsIX: PUMEHEHHUs BEUIECTB U MaTepUajioB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOU3BOJICTBE, B MPOLECCE PELICHUS MPAKTUYECKHUX 3aJlady B MOBCEIHEBHOM
KU3HHU, TPEAYyNPEeKICHUS SBICHUWA, HAHOCSIIMX BPEa 3I0pPOBbIO0 UEJIOBEKA M
OKpY’Karollled cpefe; MPUMEHEHUS TNPOAYKTOB MepepabOTKH MPUPOIHBIX
MCTOYHHUKOB YyTJEBOAOPOAOB (yroiab, NPHUPOAHBIA ra3, He(pTb) B OBITY U
IPOMBILUIEHHOCTH; 3HAa4Y€HUsl KUPOB, OEJKOB, YIJEBOAOB [UIsl OpraHu3Ma
YEJIOBEKa,;

11) T*pUMEHSATH OCHOBHBIC OINEPALUU MBICIHTEIBHON JCSITCIBHOCTH IS
M3Y4YEHUs CBOMCTB BELIECTB M XHWMHUYECKUX pPEaKUUid; €CTECTBEHHOHAYYHbIE
METO/bI TO3HaHUs (B TOM YMCIIe HAOJIOJICHHE, U3MEpEeHUe, MOJCIMpPOBaHUE,
AKCIIEPUMEHT (pEaJIbHbIN U MBICTIEHHBIN );

12) wucnonbp30BaTh MPH BBHIMOJHECHUM YYCOHBIX 3aJaHHid, IMOJITOTOBKE
OPOEKTHBIX W HCCIEAOBATENIbCKUX padOT HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy,
CIpaBOYHbIE MaTepuajbl, UICTOYHUKU HMH(pOpMauuu B ceth VHTepHET; BIadeTh
npueMaMu TpeoOpa3oBaHHUs HHPOpPMAIMM M3 OJHOM 3HAKOBOM CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IIVIAHUPOBAHUE

(2 g B Hememo, Bcero 68 u, u3 HuX 3 4 — pe3epBHOE BPeMsl)

TeMmbl,
packpbIBaoLIne
JAHHBIA pa3ae

NPOrpamMmsbl,
U KOJIMYeCTBO 4YacoB,
OTBOAMMOE HA X
U3ydeHHne

OcHOBHOe coepkaHue

OcHoBHbIE BUIbI A€ATEJIbHOCTH oﬁyqammnxcn

Pasnen 1. [lepBonauan

bHbIe XUMHYecKkue moHsiTus (20 1)

Tema 1. Xwumus
BasKHaA 00J1aCTh
eCTeCTBO3HAHMS "
MPAKTHYECKOM
nesATeJIbHOCTH
yeji0BeKa

(54)

I[Ilpeqmer xumuun. Pons xumuum B
PKU3HU YeJIOBEKa. XHUMHUS B CHCTEME
HAYK.

MeTobI MO3HAHUS B XUMUM.

Tena wu BemecTBa. @Pu3uueckue
CBOMCTBA BELIECTB. ArperatHoe
COCTOSIHUE BEILICCTB. Yucteie
BCIIECTBA U CMECH.

CrocoObl  pa3ienieHus  CMEeCei.
dusnueckue u XHMUYECKHE
sieHus. [Ipu3Haku W ycioBHS

MPOTEKaHHUsI XUMHUYECKUX PEAKIIUH.
3HAKOMCTBO  C MpaBUIaMU
06€30MacHOCTH U MpUEMaMH pabOThI
B XUMUYECKOH JTab0opaTopuu.

JleMoHcTpan U

1. JlaGopaTopnoe
o0opyI0BaHUE.

2. Pasnmuunsie BUJIBI

PackppIBaTh CMBICI U3y4aeMbIX OHITHH.

PackppiBaTh poJib XMMHM B NPUPOJE M KU3HU YeJIOBEKa, €€ CBS3b C JAPYIMMH
HayKaMH.

Pa3nuyare 4nCTHIE BEIECTBA U CMECH; OJHOPOAHBIE U HEOTHOPOIHBIE CMECH.
PaznuuaTh pr3nyeckre 1 XUMHUYECKUE SBICHHUS.

Omnpenensars NpU3HAKU XUMUYECKUX PEAKIUI U YCIOBUS UX MPOTEKaHUSI.
CnenoBaTh MpaBWiIaM IOJIb30BAHUSI XUMHYECKOW MOCYJOoW M JabOpaTOpHBIM
000py/I0BaHHEM, a TaKXKe MpaBUiaM OOpalleHUs ¢ XUMMUUYECKUMH BEIIECTBAaMH B
COOTBETCTBUU C MHCTPYKLHSMHU O BBITTIOJHEHHIO TPAKTUYECKUX paboT.
[InanupoBaTh M NTPOBOAMTH XHUMHUECKUH OHKCIEPUMEHT IO H3YYEHHIO U
OMHCAHUIO (PU3MUECKHUX CBOMCTB BELIECTB, CHOCOOOB pa3leleHusl cMmecei

BEILIECCTB.
Vcnonp30BaTh MpU  BHIIOJHEHUM  y4yeOHBIX 3aJaHUl W B Ipolecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH HAy4YHO-TIONYJISIPHYIO JIUTEpPATypy

XUMHYECKOTO COJIEPKaHUsI, CIIPABOYHbIE MaTepHalIbl, pecypchl IHTepHeTa.
BricTpauBath pa3BEpHYThIE NHCHBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nH(pOopMalKIo U3 yueOHHKA U CIIPABOYHBIX MaTepUaioB, FPaMOTHO UCIIOJIb30BATh
W3y4YCHHBIN MOHATUUHBIN anmapar Kypca XUMHUH.
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XUMHUYECKOW MOCYbI.

3. O0Opa3ipl BEIIECTB.

4. CriocoObl pazziesieHus: cMmecei
(punapTpOBaHME, BBITIAPHBAHUE,
MUCTHILIAIMS, XpoMaTorpadus).
JlaGopaTopHbie "
NMpaKkTH4YecKue padoThl
VlabopamopHvie onvimul.

Onucanne  (QU3HYECKUX  CBOWCTB
BelecTB. Pasnmenenne cMecu C
MOMOIIbI0 Maruura. [lpakmuueckue
pabomui:

Ne 1. IlpaBuna
maGopaTopun u
oOpamieHuss ¢
000py0BaHUEM.
No 2. Paznenenue cmeceit (Ha
npuMepe OUYHUCTKHU
OBapEHHOM COJIN)

paboTel B
MPUEMBI
1a00paTOPHBIM

Tema 2. BemecrBa
W XUMHYECKHE PeaKIuu
(15 u)

ATOMEI U MOJICKYIJIBI. XHUMHYECKHUE

PIeMEHThl. 3Haku  (CHMBOJIBI)
XMMHYECKHUX JIEMEHTOB. [IpocTeie
u CIIOXKHbBIE BEIIIECTBA.

ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuuaeckas Gopmyna. BaneHTHOCTH
aTOMOB  XHMHYECKHX  DJICMCHTOB,
3aKoH IIOCTOSTHCTBA COCTaBa
BeriecTB. OTHOCHUTCILHAS aTOMHAas
Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHass Macca.  MaccoBas
TOJI1 XMMUYECKOIro dJIEMEHTa B

COCIHCHHUMU. duznyeckue "

[IpyMeHSATh eCTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS (B TOM 4HCIIe HAOIIOICHHE,
MOJIETUPOBAaHUE, OSKCIIEPUMEHT) UM OCHOBHBIE OMNEPALUU  MBICIUTEIBHON
NesITeIbHOCTH  (CpaBHEHHE, KiaccU(UKalus) s U3yYeHUs BEIIeCTB U
XUMHYECKUX PEAKIUM.

PackpbIBaTh CMBICI U3y4a€MbIX MOHATUN U 3aKOHOB M IPUMEHATH 3TH NOHSATHSA
[IpY ONMCAHUM CBOMCTB BELIECTB U UX MPEBPALLECHUN.

PaznuuaTh pu3nueckre 1 XUMHUECKUE SIBICHHS, OOBACHATH UX CYITHOCTh C TOUKH
3pEHMS] aTOMHO-MOJIEKYJIIPHOTO YUEHHS.

OnpenensTb NPU3HAKA XUMUYECKUX PEAKIIUH, YCIOBUS UX IPOTEKAHNUS.
OOBACHATH CYITHOCTh (PU3NYECKUX U XUMHUECKUX SBJIEHUN C TOUKHU 3PEHUs
AQTOMHO-MOJIEKYJIIPHOTO YUYECHHUS.

KraccuunupoBars XUMHYECKHE peakluy (110 YUCITY U COCTaBy pearupyronmx 1
00pa3yIOLINXCs BEIIECTB).

XHUMHUYCCKUC SIBJICHHA.

CoctaBisaTh (GopMyIsibl OMHAPHBIX BEIIECTB [0 BAJCHTHOCTH M OIPENENATh
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Xumnueckass peaxkuus. [IpuzHaku
W yCIIOBUS NPOTEKAHHUS XUMUYECKUX
peakuuii. XMMUYECKUE YPABHECHUSL.

Turbl XUMHYECKHUX peakuuit
(coenuHeHus, pa3IoKEHMS,
3aMeIICHHUS], oOMeHa). 3akoH
COXpaHEHHUs MaCChl BEIIECTB.

M. B. JlomonocoB —
Y4EHBIA-IHIIUKIIONIEUCT.
lemoHCcTpann

duznyeckue ABJICHUs (pacTUpaHUe
caxapa B CTyIKe, KWICHHE U
KOHJICHCAILIUS BOJBI U T. 11.).

XuMudeckue sBICHUS  (TOpEHHE
CBEYH, paziioxKeHue caxapa,
B3aWMO/JICHICTBUE CEPHOM KHUCIIOTHI C
XJIOpUIOM  Oapusi,  pa3ioXKeHHe
FUAPOKCHUIA meau(1l),
B3aUMOJICHCTBUE JKelie3a C CEepoi,
B3aWMO/ICICTBUE Kenesa c
pactBopoM conu meau(Il)).
OnpIT, WUTIOCTPUPYIOIINN
COXpPaHEHUS MACCHI.

JlabopaTopHble W mNpaKTHYeCKHE

3aKOH

padoThI

JlabopamopHule onbimbi:

[Ipumepsl  pu3MUEeCKUX  SBICHUI
(maBeHUE BOCKA, TAsSTHUE JIbJIA).
[IpuMepsl  XMMHYECKUX  SIBJICHUU

(mpokanuBaHWE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIOTOM),
Mojenu aTOMOB M MOJIEKYI.
\Boiuucnenusn

BaJICHTHOCTH 110 (hopMyJiaM BEIIEeCTB.

PaccTaBisaTh KOOQGUIMEHTH! B YPABHEHUSIX XUMUUECKUX PEAKIIUH.

CrnenoBarh mpaBWjaM TOJb30BAHUS XHUMHUYECKOH MOCYIO0M M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBHIaM OOpallleHus C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMU TI0 BBIITOJTHEHUIO J1a00PATOPHBIX XUMHUECKUX OTIBITOB.
Vcnonb30BaTh NpU  BBIIOJHEHMHM Yy4eOHbIX 3aJaHuil W B Ipouecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIOIYJIIPHYIO IuTeparypy
XMMHYECKOIO COJEPKaHus, CIIPABOYHbIC MaTepHalibl, pecypchl HTepHETa.
BricTpauBatk pa3BEpHYThIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIOPOM Ha
MH(POPMALIMIO U3 yUYeOHUKA U CIIPABOYHBIX MATEPUAIOB, IPAMOTHO HCIOJIb30BaTh
W3YUYEHHBIN OHATUMHBIN anmapaT Kypca XuMUu
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— OTHOCUTEJIBHOM MOJIEKYJISIPHOM
MAacChI BEIIECTB;
MaccoBOM  JIOIM  XHUMHUYECKOTO
DIIEMEHTA 110 GOpPMYJIIe COCTUHEHUS

Paznen 2. BaxkHeiimue npeacraBuTe/ I Heopranuyeckux pemrects (30 u)

Tema 3.
Kucsopoa.
IlousiTue 00 oxcHaax

(5 4)

Bo3nyx,

Bo3nyx — cMech ra3oB. CocraB
Bo3ayxa. Kucnoponx — 3iieMeHT u
npoctoe  BemecTBo. O30H
QITOTPOITHAS Moupukanms
KHCIIOpO/Ia. Haxoxnenue
KHCIIOpOJia B Mpupoje, pusnyeckue
U XUMHYECKHE CBOMCTBa (peakuuu

OKHUCIJIEHUS, TOpeHue). YCIOoBUS
BO3HUKHOBEHUS M MPEKpaIICHUS
ropenus. [lonarue

00 oKcHJax.

CniocoObl TOJIy4€HHUsI KHUCIOpOoJa B
mabopaTopuv U TMPOMBIIIICHHOCTH.

[Tpumenenue KHCJIOpOJ1a.
KpyroBopoTt KMCII0po/1a B IPUPOJE.
TennoBoit  sddexkr xumuyeckoi
peaxImm, TIOHATHE 0
TEPMOXHUMHUYECKOM ypaBHEHHUH,
PK30- u SHIOTEPMHUYECKUX
PEAKIIHSX.

TormBo (HedTh, yroiib U MeTaH).
3arps3HEHUE BO3/lyXa, CIIOCOOBI €ro
[PEIOTBPALLCHUS. VYcunenue
napHUKOBOTO 3 dexTa, pazpylieHue
030HOBOTI'O CJIOS.
JleMOHCTpanuu

BsanmoneiictBue docdopa, cepbl

PackpbIBaTh CMBIC WM3y4aeMbIX IOHATHA W NPUMEHATH OTU IIOHATUSA IIPU
OIMCAaHUU CBOMCTB BELIECTB U UX IIPEBPAIICHUMN.

XapakTepu3oBaTh (ONMCHIBATH) COCTaB BO3IyXa, (pU3MUECKHE M XUMHUYECKUE
CBOWCTBA KUCJIOPO/a, CHOCOOBI €ro MOJy4YeHHs, NMPUMEHEHHE U 3HAaYeHHUE B
IPUPOJIE U JKU3HU YEIIOBEKA.

CpaBHUBATh peaklIM1 FTOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

CoOupath npudOPHI 1151 MOITYYEHUS KHCI0pOo/a (BBITECHEHUEM BOJIBI U BO3/1yXa).
Pacrio3HaBaTh ONBITHBIM IIyTEM KHCIIOPO.

lcnonb30BaTh XUMUUECKYI0 CHUMBOJIMKY JUIsl COCTaBJIeHUs (hOpMYJ BELIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUM C ydyacTHUEM KHUCIOPOJIa.
OOBACHATH CYIIHOCTh 3KOJIOTMYECKHX MpOOJIEeM, CBA3AHHBIX C 3arpsi3HEHUEM
BO3yXa.

CnenoBatp npaBuiaMm Oe3omacHOW paboThl B 1a00OpaTOpUU MPH UCHOIB30BAaHUU
XMMHUYECKOM Mocyabl U 00Opy/lOBaHMSA, a TakXke NpaBuUiIaM OOpalieHHus ¢
rOpPIOYMMHU BELLIECTBAMH B OBITY.

[[nanpoBaTh M OCYILIECTBJISATh HA INPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOJUTH HA0JIIOIEHNUS, 1€1aTh BHIBOJIBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymIie.

lcnonb30BaTh NOpU  BBIOJHEHMHM Y4YeOHBIX 33JaHUN U nporecce
1CCIIeI0BAaTEIbCKON JEeSITETbHOCTH Hay4HO-TIOMYJISIPHYIO JIUTEepaTypy
XMMHYECKOTO COJEPKaHUs, CIIpaBOYHbIE MaTepuaibl, pecypcsl MHTEpHETA.
BricTpanBaTh pa3BEPHYThIE MHUCbMEHHBIE M YCTHbIE OTBETHI C OINOPOM Ha
nHGpOpMAIIMIO U3 yUeOHUKA U CIIPABOYHBIX MAaTepUAJIOB, TPAMOTHO MCIOJIb30BATh
M3y4YEHHBIN NOHATUIHBINA anmnapaT Kypca XUMHH.

B
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U JKeJie3a C KHCIOPOA0M (BO3MOXHO
MCII0JIb30BAHNE BUJICOOTBITOB).
Onpenenenue coJlep>KaHus
KHCJIOpOJia B BO3AYXE.

OnBbITHI, JEMOHCTPUPYIOIINE
YCIIOBUS BO3HUKHOBEHUS u
MPEKPAILIECHUS TOPEHUS.
JlabopaTopHble U NMpaKTHYeCKHe
padoThI

Vlabopamopmubwiii onvim:
O3nakoMjieHHE ¢ oOpasuamu
OKCHIIOB. [Ipakmuueckas paboma.
Ne 3. [lonydenue u cobupanue
KHCIIOPO/1a, U3yUEHUE €T0 CBOMCTB.
\Boiuucnenun

— MOJIEKYJISIPHOM MAcChl KMCIOPOJa
W 030Ha Ha OCHOBAaHUU aTOMHOM
MacChl XMMHUYECKOT'0 3JIEMEHTA

Tema 4. Bopopoa.
IlonsaTHne 0

KHCJI0TaX H COJIAX
(54)

Bonoponq — »531eMEHT M IpocToe
BelllecTBO. HaxoxxaeHnue B npupoe,
buznueckue u XUMUYECKHE
CBOICTBA (Ha npuMepe

B3aMMO/ICICTBUS ¢ HEMETalIa- MU U
OKCHJAMHU METAJIJIOB), MPUMEHEHHE,
CHOCOOBI OTYYECHHUS.

[ToHsATHE O KMCTIOTAX U COJISIX.
J/leMOHCTpaL U1

[Tonyuenue, coOupaHue u
pacrio3HaBaHKE BOJOPOIA.

["'openue Bogopoaa.

Bzaumopencreue BOAOpOIA ¢

PackpbIBaTh CMBICII M3Y4Ya€MbIX MOHATHH M MPUMEHSATh TH HNOHATHUS NpU
ONMCAHUU CBOMCTB BEILIECTB U UX MPEBPALIECHUMN.

XapakTepu3oBaTh (OMUCHIBaTh) (pU3MUECKUE M XUMHUYECKHE CBOWCTBA BOJOPOJA,
CIIOCOOBI €ro MOTYyYEeHHUsI, IPUMEHEHHUE.

CoOupath npudop AJs MOTyUYEHHUs] BOAOPOAA.

cronb30BaTh XMMUYECKYIO CUMBOJIMKY JUISL COCTaBJIEHUS (DOPMYJT BELLIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIMI C y4acTHEM BOJIOpPOJIa.
CnenoBath npaBuiam 0e3onmacHoOi paboThl B 1a00OpaTOpUU MPHU HCIIOIb30BAHUH
XMMHUYECKOH MOCyAbl M OOOpYJOBaHUS, a TaKkKe IpaBuiaM oOOpalleHus ¢
TOPIOYMMU BEIIECTBAMU B OBITY.

[[1aHupoBaTh M OCYLIECTBIATh Ha MPAKTHKE XWMHUYECKUE HKCIEPUMEHTHI,
MTPOBOJINTH HAOIIOJICHHUS, JIENIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymIie.

oxcuaoM meau(Il).
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JlaGopaTopHble 7
NMpaKkTu4ecKkue padorsl

Vlabopamopmbwiii onvim:
Bzaumopeicrteue KHUCIIOT c
METaJUIaMH. IIpakmuueckas
paboma:

No 4. TlomydyeHme u coOupaHme
BOJZIOPO/1A, U3YYEHUE €TI0 CBOMCTB.
\Botuucnenusn

— MOJIEKYJISIPHOM MaccChl BEILIECTBA
Ha OCHOBAaHMM aTOMHOW MAaccChl
XUMHUYECKHUX AJIEMEHTOB

Tema 5. KoinuecTBeHHBIE

OTHOLUEHHUS B XUMHH
(4 1)

KonngectBo BemiecTtBa. Mok,
MoutsipHast macca. 3akoH
ABorajipo. MousipHblli  00BEM
ra3oB. Pacy€rel Mo XMMHYECKUM
YPaBHEHUSM.

JleMoHCcTpanus

OO6pa3iibl BEMIECTB KOJIMYECTBOM 1
MOJIb.

Botuucnenun

— 00B€Ma, KOJIUYECTBa BEIIECTBa
raza 10 €ro  H3BECTHOMY
KOJIMYECTBY  BENIECTBA  WJIH
00BEMY;

— 00bEMOB Ta30B MO YPaBHEHUIO
peakuMu Ha OCHOBE 3aKOHa
00BEMHEBIX OTHOIICHHMI Ta30B

PackpbIBaTh CMBICI M3y4aeMbIX NOHATUA U NPUMEHSTH OTU IOHATHS, a TaKkKe
W3Yy4EHHBIE 3aKOHBI U TEOPUH I PELLICHUS PACUETHBIX 3a/1a4.

BbIuKCIsATE MOJSIPHYIO MAacCy BEILIECTB; KOJMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BEIECTBA;

[IpoBOANTH pacy€Tel IO YPAaBHEHUSAM XUMHUYECKHX PEAKLIUNA: KOJWYECTBA,
00bEMa, Macchl BELECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce pearecHTOB
VIV TIPOAYKTOB PEAKIUU.

BeicTpauBaTh pa3BEPHYTHIE INHCbBMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMaIINIO U3 yUeOHUKA U CIIPAaBOYHBIX MaTE€pPHAJIOB, TPAMOTHO UCIOJIb30BaTh
W3YYEHHBINM MOHATUWHBIN anmnapar Kypca XuMuu

Tema 6. Bona.
PacrBopbl. IlonsaTne

00 OCHOBAHUAX
(5 1)

dusnuecke  cBOiicTBA  BOJEL.
AHaM3 W CUHTE3 — METOIbI
M3y4YEeHUsI COCTaBa BOJBI.
XMMHUUECKHE CBONCTBA BOJIBI
(peakiuu ¢ MeTaJIaMH,

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHI M MPUMEHATH 3TU MOHATHS NpPU
ONMCAHUU CBOMCTB BEIIECTB U UX IIPEBPALLICHUMN.

XapakTepr3oBaTh PU3NUECKUE U XMMHUECKHE CBOMCTBA BOJIbI, €€ pOJib KaK
[PacTBOpUTEIIS B IPUPOAHBIX MIpoLEccax.

CocTaBiATh ypaBHEHUS XUMUUECKUX PEAKLUN C yYaCTUEM BOJBI.
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OKCUIaMU METAJIJI0B H
HEMETAJIOB).

CocraB ocHoBanuii. Ilonsgtue 00
WHIMKATOpax.

Bona kak pactBoputenb. PacTBophI.
PacTBOpUMOCTB BEILIECTB B BOJIE.
HacplllieHHple ¥ HEHACHIIICHHbIE
pacTBOPBI. MaccoBas JIOJISt
BEIIECTBA B paCTBOPE.

Ponp pacTBOpOoB B NpHpOAE U B
PKU3HU 4elioBeka. KpyroBopoT BoibI

B MIPUPOJE. 3arpsizHeHue
npupoJHbIX  Bold.  Oxpana u
OYHCTKA MPHUPOAHBIX BO.
JlemoHCcTpanun

DIEKTPOJIN3 BOJIbl; CUHTE3 BOJBIL;
B3alMOJICIICTBHE BOJBI c
metaiamu (Na, Ca) (BO3MOXKHO
MCII0JIb30BaHNE

BHJIEOMaTEPHAJIOB).

PacTBOpeHnE BELIECTB C pa3IMuHON
[PacCTBOPUMOCTBIO.

VccnenoBanue pacTBOPOB KUCIOT U
[1€JI0YEN C MOMOLIBIO HHIUKATOPOB.
JlabopaTopHble M IPAKTHYECKHUE
padoThI

[ Ipaxmuueckas paboma:

No 5. TlpuroTtoBiieHHE PAcTBOPOB C
ONpeNeNEHHON  MaccoBOM  JTOJIeH
[pacTBOPEHHOTO BEILECTBA.
Boiuucnenusn

C HCIMOJb30BAHMEM TMOHATHUA
«MmaccoBasi  JIOJisI  BelIecTBa B

OOBSICHATh CYHIHOCTH SKOJIOTHUECKHX IPOOJEM, CBA3aHHBIX C 3arpsi3HEHHEM
IMIPUPOAHBIX BOI, CII0OCOOBI OYUCTKH BOABI OT HpI/IMGCGﬁ, MCPBI IO OXpaHC BOA OT
3arps3HEHNS.

HHaHI/IpOBaTb U OCYHICCTBJIATL Ha IMPAKTHUKC XHUMHUYCCKHUC OSKCIICPUMCHTHI,
POBOANTH HAOIIOICHNUS, JIETIaTh BHIBOJBI 110 PE3YJIbTaTaM SKCIEPHMEHTA.
CrnenoBarh mpaBwiIaM 0e30MacHON paboThl B Ja00OpaTOpUU MPH HCHOIH30BAHUU
XMMHYECKOH TTOCYAbI U 000y 1OBaHHUS.

HpOBOIII/ITB BBIYUCIICHUSA C TPUMCHCHUCM IMOHATHA «MAaCCOBas N0JIA BCUICCTBA B

pacTBOpe».
Vcnonp30BaTh 1py  BBINOJIHEHMHM Y4YeOHBIX 3aJaHMMi W B IpoLecce
MCCIIE]0BATEIBCKON JESATEIIBHOCTH HAy4YHO-TIONYJIIPHYIO JIUTEpaTypy

XUMHUYECKOTO COIEpKaHNUsA, CIIPaBOYHbIC MaTEepHUalIbl, pecypcsl IHTepHEeTa.
BricTpanBaTth pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
UHPOPMALIMIO U3 yYeOHUKA M CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOIb30BaTh
W3Yy4YEHHBIN OHATUIHBIN annapaT Kypca XUMUAU
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PaACTBOPCH

Tema 7.
KJIACCHI
HEOPraHHYeCKHX

coeINHEeHN
(11 4q9)

OcHoBHEBIE

Knaccudukamust ~ HeopraHM4ecKux
COCIMHEHU.

Oxcuapl:  cocTaB, KiacCH(pUKaius
(oCHOBHBIE, KHCIJIOTHBIE,
am(pOoTepHBIC, HECOICOOpas3yromue),
HOMEHKJIaTypa (MEeXAyHapoaHas H
TpPUBUAJIbHASA).

[loydeHne ¥ XMMUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX 7

aM(pOTEepHBIX OKCHJIOB.

OcHOBaHHSI: COCTaB, KJIacCU(UKAIIHS)
HOMEHKJIaTypa (MEeXIyHapoaHas W
TPUBHUAJIbHAS), duznveckue 15|
XUMHYECKHE  CBONCTBA, CIIOCOOBI
1Oy YECHUS. Kucnorsr: COCTaB,
KIlaccU(pUKaus, HOMEHKJIaTypa,
du3HYeCKre U XUMUYECKUE CBOMCTBA,)
CHOCOOBI MOTYYEHHUS.

Psi akTHBHOCTH METAJTOB.

Conu  (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJTy4€eHus,
B3aUMOo/IeiiCTBHE coneit C

METalJlaMH, KHCIOTaMH, IIICJI0YaMH
1 COJISIMH.

I'emeTnueckas CBA3b MCXKOY
KJIacCaMH HEOPraHUYECKUX
COCTUHEHUN.

JleMOHCTpanun

OO6pa3ibl HEOPTaHUYECKUX BEIECTB
pa3IMYHBIX KIIACCOB.

BzauMmopeiicTBue pactBopa CEpHOU

KrnaccuduiupoBaTs H3yyaeMble BEIIECTBA [0 COCTaBY U CBOWCTBAM.

CoctaBiiaTh (GOpPMYJIBI OKCHIOB, KHCIOT, OCHOBAHUH, COJEH W HA3bIBaTh UX IO
MEXIYHAPOJAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOWMCTBA BEIIECTB HA OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
M3YYCHHBIX KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHH OTHOCSATCA.

CocTaBiATb ~ MOJIEKYJISIPDHBIE ~ YpPaBHEHMsI  pEaklUMH,  WUIIOCTPUPYIOIIMX
XUMHUYECKHE CBOMCTBA U  CHOCOOBI TOJMYYEHHUS  BEIIECTB  H3YYEHHBIX
KJIACCOB/TPYIIN, & TaK)Ke MOJATBEPIKIAIOMINX TEHETHYECKYIO0 B3aHMMOCBSI3b MEXITY
HUMH.

[[pon3BOIUTE BEIUUCICHUS TT0 YPABHEHUSIM XUMUUYECKUX PEAKIIUAMN.

[[naHupoBaTh M OCYHIECTBJISTh HAa MPAKTUKE XUMHUYECKHUE HKCIIEPUMEHTHI,
[IPOBOAUTH HAOJIIO/IEHUS, JIENaTh BBIBOJIBI 110 pe3yIbTaTaM SKCIIEPUMEHTA.
CnenoBath mpaBuiaMm 06e30macHON pabOThl B 1a0OPATOPUH MPH HCIIOJIB30BAHUU

XUMHUYECKOH MOCYyIbl U 000PYJOBaHMUS.
lcnonb30BaTh MpHM  BBIIOJHEHMHM Y4YeOHBIX 3aJaHUMii W B mpoliecce
HCCIIEI0BATEIbCKON JEeSTEeNbHOCTH HAyYHO-MOMYJISIPHYIO JIUTEepaTypy

XUMUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MAaTEPHUAIIbI, pecypchl MHTepHeTa.
BricTpanBaTth pa3BEPHYTHIE INHMCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
nHpOpMalKIo U3 ydeOHUKa U CIIPAaBOYHBIX MaTE€pPHUaIoOB, IPaMOTHO UCIOIb30BATh
V3YUYEHHBIN OHATUIHBIN ammapaT Kypca XUMHAH
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KHCJIOTHI ¢ okcuioM meau(1l).
Peakuusa HelTpanusanuu.
BeiTecHeHHE ~ OAHOrO  MeTaia
TIPYTUM U3 pacTBOpa COJIH.
JlabopaTopHble U NMpaKTUYeCKHUe

padoThI

JlabopamopHvle ONbIMYL.
Bzaumopeicteue KHUCIIOT c
MeTaJUIaMH. [Tonyuenue
HEPACTBOPHUMBIX OCHOBAHUHU.

B3aumojeiicTBHE  HEpacTBOPHUMBIX
OCHOBAHHI ¢ KHCIOTaMHU.
Paznoxenne rtunpokcuga meau(Il)
[P HarPEeBaHUU.

[Ipakmuueckas paboma:

Ne 6. Perienue 3kcriepuMeHTaJIbHbBIX
3agad 1Mo TeMe «OCHOBHBIC KJIACChI
HEOPTaHWYECKUX COCTMHCHUI.
Botuucnenun

— T1I0 ypPaBHCHUSM XHMHYECKUX
peaKkuuii

Pa3nen 3. llepuoauuecknii 3akon u Ilepnoanyeckas cucreMa Xumuyeckux jiemMenToB /1. . Menaeneena.
Crtpoenne aToMOB. XUMHYECKas CBsI3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.
[leproauyeckuii 3aKoH
H Ilepuoauueckas
CHCTEMAa XHMHYECKHX

jaementoB /I, n.
Memnaeseena.
CTpoeHue aToma

(7 9)

[lepBble MOMBITKH KiIacCUPUKALIUN
XUMUYECKHUX 31eMeHTOB. [loHsTHe 0

CPYINIIaX  CXOJHBIX  DJIEMEHTOB
(IemoYHbIle W IIEJI0YHO3EMEIIbHbIC
METaJulbl, TaJOr€Hbl, HWHEPTHBHIC
rasbl).

ONEeMEeHThI, KOTOphle  00pasyloT
aM(pOTepHBIC OKCHJIBI u
TUIPOKCHUIBI. [lepunoanueckuii
3akoH u Ilepuonnueckas cucrema
xuMUdecknux snementoB . .
Menneneesa. Ilepuonsl, Trpynisl,
noarpynnsl. ®dusmyeckuid  cMbICI
MOPSIIKOBOTO  HOMEpPA  DJIEMEHTA,
HOMEPOB IepUoa U rPyIIb.
Crpoenue aTOMOB. Cocras
AQTOMHBIX szep. N3otomsl.
ONIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX  000JIOYEK aTOMOB
MEePBBIX 20 XUMHUYECKHIX
2JIEMEHTOB [Tepuoanueckoi
cuctemsl J[. 1. Meneneena.
XapakTepucTuka XUMHUYECKOTO

DJIEMEHTa 10 €ro TOJIOXKCHHUIO B
Ilepnonnueckorn cucreme JI. M.
Menneneena.

3HaueHue [Tepuoanueckoro
3akoHa u [leprnonnyeckoi cucTeMbl
XUMUYECKHX 3JIEMEHTOB JUTSt
pa3BUTHSA HaykKd W npaktuku. J[. W.
MenzeneeB — y4yE€HBIM, Meaaror u
rpakIaHUH.

JleMoOHCTpanun

PackpbIBaTh CMBICII IEPUOANUYECKOTO 3aKOHA.

[loHMMaTh CyIECTBOBAaHME NEPUOAMYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKUX
DIIEMEHTOB (M3MEHEHHE PAJUYCOB aTOMOB M JIEKTPOOTPHULIATEIBHOCTH)

U UX COCIMHEHUH OT IOJIOKEHUS B IIEPUOJAUYECKON CUCTEME U CTPOEHUS aTOMA.
YcTaHaBIMBaTh CBSI3b MEKIY IOJIOKEHUEM 3JIEMEHTA B MEPUOJUYECKON CHUCTEME
U CTPOECHHUEM €ro aroMa (COCTaB M 3apsj siipa, oOliee YUCIIOo 3JIEKTPOHOB U
pacIpeelIeHUE UX 10 3JIEKTPOHHBIM CJIOSIM).

[IporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COCAVHEHMU I10
rpymnmnaMm u nepuonam [lepuoandeckoil CUCTEMBI.

XapakTepu30BaTh XUMHUYECKHE 3JIEMEHTHI IIEPBBIX TPEX IIEPUOIOB, Kajus,
KaJIbLIM 110 UX 10J0KeHUIo B Ilepnoanyeckon cucreme 1. 1. Menneneesa.
CnenoBate npaBuiiaM Oe30macHoOi paboThl B JIAOOPATOPUU MPHU UCIOJIb30BAaHUH
XUMHUYECKOH MOCYIbl U 000PYJOBaHMUS.

BbicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMaLMIO U3 YYeOHHUKA U CIIPAaBOYHBIX MaTEpUAJIOB, TPAMOTHO MCIOJIb30BaTh
W3Y4YCHHBIN MIOHATUIHBIN annapaTr Kypca XUMHUH.

Vcnonp30BaTh MpU  BHINOJHEHUM Y4YEOHBIX 3aJaHMM TEKCThl y4eOHUKa,
crpaBouyHble MaTepuainsl (Ilepuognueckyro cucreMy XUMHUYECKUX 2JIEMEHTOB /.
1. MenneneeBa, Tabnuily pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M CoJiell B BOJIE,
DIIEKTPOXUMUYECKUH Pl HANIPSIKEHUM METAJIOB).

Vcnonp30BaTh MpU  BBINOJIHEHWHM  y4eOHBIX 3aJaHUl W B Ipolecce
MCCIIEI0BATEIBCKON JEATEIIBHOCTH HAy4YHO-IIOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOI0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypcsl IHTepHeTa
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KopoTkonepuoaHas u
TUTMHHOTICPUOTHAS dhopmbl
[Tepuonnueckon CHCTEMBI
XUMU4YecKux oanemenToB . U
Menpeneesa.

OznakomyieHMe ¢ oOpasmamu

METaJIJIOB U HEMETAJLIIOB.
JlabopaTropHble U MPpaKTHYeCKHE

padoThI
Jlabopamophuwiii onvim:
B3aumoneiicterue TAJIPOKCUA

IMHKa C pacTBOpaMH KHUCIOT U
mieJiouei

Tema 9. Xumnueckas
cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHTEJILHEIE
peakuuu

(8w

DNEKTPOOTPULATEIBHOCTh ~ aTOMOB

XUMHNYCCKHNX 3JICMCHTOB.

XuMudeckas CBSI3b (MoHHas,
KOBaJICHTHAS MoJIIpHast u
KOBAQJICHTHAsI HETOJIIPHAs ).

CremneHb OKHCIICHHUSI.

OKHUCINTENEHO-BOCCTAHOBUTEBH

bie peakiuu (OBP). TIpomeccht
OKHCIICHHS ¥ BOCCTaHOBJICHHUS.
OKuCINTENN U BOCCTAHOBUTEIIH.
JleMoHcTpanMu
OKUCIINTENEHO-BOCCTAHOBUTENILHBIE
[peaKIu: TOpeHue, peaxiumn

PA3JI0KCHUA, COCTUHCHU A

PackpbIBaTh CMBICI H3y4aeMbIX MOHSITHIA.

OmnpenensaTs BUJ XUMUYCCKOU CBS3U B COCTMHCHUU.

Omnpenenars cTeneHb OKUCICHHUS XUMHUYECKOrO 3JIeMeHTa 1o (opMylie ero
COCUHEHMUS.

Omnpenensats 31eMeHT (BEIIECTBO) — OKHCIUTEND U AJEMEHT (BEUIECTBO) —
BOCCTAaHOBUTEIb.

OOBACHATD CYITHOCTDH MPOIIECCOB OKUCIIEHUSI M BOCCTAHOBIICHUSI.

CoCTaBJIATh JEKTPOHHBINA OamaHC ¢ YYETOM YHCIIA OTJAHHBIX U TMPHHSITHIX
DIIEKTPOHOB.

CocTaBIIATh ypaBHEHNE OKUCIIUTEITHFHO-BOCCTAHOBUTEIILHOMN PEaKIIHy.
Vcnonp30BaTh MpU  BBIOJHEHWH YYEOHBIX 3a/laHUi  TEKCTHl y4eOHUKa,
CIIPaBOYHBIC MaTepHaIbl (TICPUOJIHYECKYIO CHCTEMY XUMHUYECKUX IJIeMEeHTOB [l
1. MenneneeBa, TabIuUIly pacTBOPUMOCTH KUCJIOT, OCHOBaHUN M COJEe B BOJE,
DIIEKTPOXUMUYECKUH PsJl HAPSKEHUN METaJJIOB)
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9 KJIACC

(2 4 B HEenento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEeMs)

Tembl,
packpbIBalouIue
JAHHBIA pa3aea

NMPOrpamMmbl,
H KOJIHYECTBO YaCOB,
OTBOJAUMOE HA UX

OcHoBHOE coaepkanue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOIIHXCS

(6 1)

aTOMOB. 3aKOHOMEPHOCTHU B
H3MEHCHHU CBOMCTB XHUMHYECKHX
PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJiysl, KaJablUs U UX COCIMHCHUN B
COOTBETCTBUM  C  IIOJIOXKCHHEM
JIEMEHTOB B MEePUOIUYECKON
CHUCTEME U CTPOCHUEM X aTOMOB.
Knaccudukanus W HOMEHKIATYpa
HEOPraHUYECKUX BCIIIECTH|
(MexxmyHaponHas W TpPUBUAIbHAs).
XMMHUYECKHE CBOMCTBA  BEILECTB,
OTHOCSIIIUXCA K Pa3IMYHBIM KJlaccam
HEOPraHUYeCKUX COEIMHEHHM, UX
FEHETUYECKas CBSI3b HEOPTaHMYECKUX
BCILIECTB.
Crpoenue

BE€IICCTBA. BHUBI

u3ydeHue
Paznen 1. BemecTBo n xumnveckue peakuuu (30 u)

IloBTOpEHME ullepnonnuecknii 3aKOH.[XapaKTepu30BaTb XMMUYECKUE JJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H

yriyoJienue 3Hanui|lIepnoanueckas CHUCTEMAKaJIbLUA 110 UX N0JI0KeHMIO B [lepuonnueckoii cucreme 1. . Menneneesa.

OCHOBHBIX Pa31e10BXUMHUUECKHUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPraHUYECKUE BEILIECTBA U3YUEHHBIX KJIaCCOB.

Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuceiBaTh O0OLIME XUMHUYECKHME CBOMCTBAa BELIECTB pa3jIMUYHBIX KJIACCOB,

MOATBEP)KIATh CBOWCTBA NPUMEPAMU MOJIEKYJISAPHBIX YPAaBHEHUN XUMHUYECKUX
pEaKInii.

Onpenensitb BHJ XUMHUYECKOM CBSI3M M TUI KPUCTAJUIMYECKON pEIIETKH
BEIIECTBA.

[[porHO3MpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BEPHYTbIE ITUCBMEHHBIE U YCTHBIE OTBETBI C OIOPOM Ha
nH(popMalKIo U3 yueOHHKA U CIIPABOYHBIX MaTepUaioB, FPaMOTHO HUCIIOJIb30BATh
3y4EHHBIN [IOHATUMHBIN anmnapar Kypca XUMHUH.

Vcnonb30BaTh TpU  BBINOJHEHUH  Y4EOHBIX 3aJaHud U mpouecce
VICCIIEI0BATEILCKON JIEeATEITbHOCTH Hay4YHO-ITONYJIAPHYIO IUTEPATYpy
XUMHUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTepUAIIbI, pecypchl IHTEpHETA

B

XUMHUECKON CBA3HU n THUIIbI
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KPUCTAJUIMYECKUX PELIETOK.
3aBHCHMOCTH CBOMCTB BEIIECTB OT
WX CTPOCHUS.

JleMoOHCTpanuu

1. Mopenu KPHUCTAJUIMYECKHUX|
PEIETOK HEOPTraHUYECKUX BEILECTB.
2. Kopotkonepuoanas u
TJTMHHOTIEPUOIHAS hopmbl
[lepuoanueckoit CHUCTEMBI
XUMHYECKHX odjemeHToB JI. .
MeHnaeneena

Tema 1. OcHOBHbBIE
3aKOHOMEPHOCTH

XHUMHYECKUX peaKkuuid
(8w)

Knaccudukanus XUMHUYECKUX
peakuuii MO pa3JIuYHbIM IIPU3HAKAM
(10 YMCITy U COCTaBY yYacCTBYIOIIMX
B pEaKLUU BEIIECTB, [0 TEINIOBOMY
b dexTy, Mo M3MEHEHHUI0 CTeneHel
OKHCJICHUS XUMHYECKUX
HIIEMEHTOB, MO O0OpaTHUMOCTH, IO
YYaCTHIO KaTalnu3aTopa).

JK30- u SHIOTEPMUYECKUE
peakuuu, TEPMOXUMUYECKUE
ypaBHeHHd. [lonsATHE O CKOpOCTH
XUMHU4Yeckon peakuuu. llonstue o
FOMOT€HHBIX U T€TEPOTreHHBIX
peakusx. [lonstue o6 oOpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKHUX
peakiusx. [loHsaTHe 0 XUMHUYECKOM
paBHOBeCHH. (DAKTOPBI, BIMSIOLINE
Ha CKOPOCTb XMMHUYECKON pEaKIUu
" MI0JIO’KEHNE XUMHUYECKOTO
paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

PackppIBaTh CMBICI M3YyYaeMBIX MOHATHI W NPUMEHATh ITU MOHATUA IIPU
OIIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.

KnaccupunupoBaTh XMMUYECKHE PEAKLIUH 110 PA3IMYHBIM IPU3HAKAM.

'Y cTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEaklMK OT Pa3IudHbIX
(hakTOpOB.

[IporHO3MpOBaTE BO3MOYKHOCTH MPOTEKAHWS XHWMHYECKHX IIPEBpalICHUN B
Pa3IMYHBIX YCIOBUAX.

Onpenenats OKUCIUTENs U BoccTanoBuTeNb B OBP.

CocCTaBiIATh JIEKTPOHHBIN OalaHC peakIuy.

[Ipon3BOUTE BBIYACICHUS 10 XUMUYECKUM YPABHEHUSAM.

BeicTpauBaTh pa3sBEPHYTHIE ITUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMaLKIo U3 y4eOHUKA U CIIPABOYHBIX MaTepUajoB, TPAMOTHO HCIIOJIb30BATh
V3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINOJHEHUH Y4E€OHBIX 3aJaHUid U nporecce
MCCIIEI0BATEIIbCKON JEeATEIbHOCTH Hay4HO-IIOIYJIIPHYIO JUTEPATYPY
XUMHYECKOIO COACPKAHUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl IHTepHeTa

B

peakimu (JIEKTPOHHBIN OajlaHC

35




OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM
pEaKIIMm).

JlemoHCcTpauuu

1. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEeaKIK OT Pa3TUIHBIX
(hakTOpOB.

2. Bo3speiicTBue kaTtanmsaropa Ha
CKOPOCTh XUMUYECKOU PEaKIiu.

3. Ilpumepbl HEOOpaTUMBIX U
00paTUMBIX pEaKIuil.

4. Cwmerenue paBHOBeCHUs
XUMHYECKON peaKIIiH.
Boviuucnenusn

— KOJIM4YCCTBA BCIICCTBA, 00BéMa u
MAaCChl p€arcHTOB UJIKM IMMPOAYKTOB I10
YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ

DJIEKTPOTUTHYECKAS
UCCOL AL,
XHMHYeCKHe peaKkuuu B

pacTBopax
(16 4)

Tema 2.

Teopus JIEKTPOIUTHIECKOU
nuccolanuu.  DJEKTPOJUTHL U
HEQJIEKTPOJIUTHI. Katunonsi,
QHHMOHBI. MexaHH3M JHCCOLHAIIUH
BEILIECTB C Pa3IUYHBIMU BHJIAMH
XUMUYECKON CBSI3H. CreneHb
nmucconuanuu. CuiabHBIE U ClIa0bIe
PIEKTPOJIUTHI.

Peaxinn HOHHOT'O oOMeHa,
yCIOBUSI UX TpoTekaHusi. MoHHbIe
YpaBHEHHUsI pEaKIIHil.
XUMHUECKHE  CBOICTBa
OCHOBAaHHWMI U  COJIeH CBETE
[peICTaBICHUIA 00
PICKTPOJUTUYECKON  JAMCCOIMAIIHH.
Cpena  pactBopa. Ilonstue o

KHUCIIOT,
B

CUPOJIA3E COJICH.

PackpblBaTh  CMBICI  M3Y4aeMbIX IIOHATHM, a TakkKe CMBICHI
DIIEKTPOJIUTUYECKON AUCCOLMALINH.

OOBACHATH NPUYMHBI JIEKTPOIIPOBOJHOCTH BOJIHBIX PACTBOPOB.
CocTaBiATh ypaBHEHUS IUCCOLMALMN KHUCJIOT, LIEIOYEHd WM COJIEH, IOJIHBIE U
COKpAaIlEHHbIE HIOHHBIE YPABHEHUS XUMHUUECKUX PEaKIMi HOHHOIO 0OMeHa.
[InaHupoBaTh M OCYLIECTBIATH HAa IMPAKTUKE XUMHYECKHE DOKCIEPUMEHTHI,
MPOBOAUTH HAOJIIO/IEHUS, JI€aTh BHIBOJIBI 110 pe3yIbTaTaM SKCIIEPUMEHTA.
CrnenoBate mpaBuiiaM 0e30macHOM paboThl B J1a0OpaTOpUU MPH HCHOIb30BAHUHU
XUMHUYECKON MOCYAbl U 000PYI0BaHUS.

[Ipon3BOAUTE BBIUUCICHUS 10 XUMUYECKUM YPaBHEHHUSM.

BricTpanBaTth pa3BEpHYTHIE IHCBMEHHBIE W YCTHBIE OTBETBI C OIOPOHM Ha
nH(pOpMAaIKIO U3 YUeOHHKA U CIIPAaBOYHBIX MAaTE€PHUalIoOB, IPAMOTHO HCIOJIb30BATh
M3YUYEHHBIN NOHATUIHBIN anmapaT Kypca XUMHUU.

lcnionb30BaTh MpH  BBHIMOJHEHUH  y4YeOHBIX 3aJaHUi U rporecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-TIONYJIIPHYIO JUTEPATYPY

XUMHNYCCKOT'O COACPIKAHNA, CIIPABOYHBIC MaTCPUAIIbI, PECYPCHI I/IHTCpHeTa

TEOpUn

B
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KauecTBeHHBIE peakUuu Ha
KATUOHBI U AHHOHBI.
JlemoHCTpauMu

DIeKTpUYecKast MIPOBOJMMOCTh
PacTBOPOB  BEIIECTB; JIBIDKEHUE
MOHOB B DJIEKTPUYECKOM TIOJIE.
OnbITHI, UJUTFOCTPUPYIOLIUE
MpU3HAKW [POTEKAHUS peakuuit
WOHHOTO oOMeHa. OmnbITEI 1O
OTpeeNICHUI0 CPebl B PacTBOpax
coJieit (xyopuaa HaTpusi, KapOoHaTa
HATpU, XJOpUIa LIUHKA).
JlabopaTopHble M MPaKTH4YeCKHE

padoThbI

Vlabopamopuwiii onvim:
PeakunnnoHHOTO oOMeHa B
pacTBopax AIIEKTPOIIUTOB:

cyneara wmemu(ll) u ménoun,
KapOoHaTa HaTpPUS U  COJSTHOU
KHUCIIOTBI, PeaKiusi HeUTpalu3auu
MEXIy THAPOKCHUIOM Kalusid |
COJITHOM KUCJIOTOM.

[ [paxmuueckas paboma:

Ne 1. Pemenne
PDKCTIEPUMEHTAIBHBIX ~ 3a7a4 110
TEME.

\Botuucnenusn

— 10 YPaBHEHHUSM XUMHUYECKHUX
peakuui

Paznen 2. Hemeranbl u ux coennHenusi (34 u)
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Tema 3.

XapaKTepUCTHKA
XHMHYECKHX JJIEMEHTOB
VIIA-rpynnsl. I'anorennt

(6 1)

Oo0mas

OO0mas XapaKTEPUCTHKA
CaJI0r€HOB. OcobenHoctu
CTpOEHUS aTOMOB 3THUX

PIIEMEHTOB, XapaKTEepPHBIC JIsT HUX
creneHn okucieHus. CtpoeHue u
du3nYeCKue CBOWMCTBA MPOCTHIX
BEILECTB rajoreHoB.
XUMHUYECKUE CBOIICTBa Ha
npuMepe xJiopa (B3auMOJeWCTBUE
C  MeTajulaMM, HEMETaJUIaMHU,
[IeTT0YaMHu). X10pOBOAOPO/I.
ConsiHast KHCIOTa, XHUMHYECKHE
CBOICTBA, MOJIyYEHHUE,
MpUMEHEHUE. KauectBennsie
peaklMK Ha raJlOr€HUIUOHBI.
JlelicTBUE XJIOpa U XJOPOBOJIOPOJA
Ha OpraHu3M YeJIoBeKa.
Baxneimme  XJopuasl H  HUX
HaXO0KJIEHUE B IIPUPO/IE.
J/leMOHCTpaLuu
Buneomarepuaisr:
U UX COCUHEHUS.
OO6pasiibl XJIOPUJIOB.
JlabopaTopHbIe
NpaKTHYecKue padoTbl
Vlabopamophuiil onvim:
PacriozHaBanue

XJIOPUI-UOHOB.

I Ipaxmuueckas paboma:

Ne 2. TTomydeHue CONSIHONW KUCIOTHI,
M3y4YeHHUE €€ CBOMCTB.

\Botuucnenun

TaJIOrCHbI

— II0 YPaBHCHUAM XHUMHYCCKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB HEMETAJIOB M UX
COCIMHEHUH B IIpEeNIax MajblX [IEPUOI0B U IIaBHbIX noarpymnm [lepuoanueckoi
CHUCTEMBI XUMHUYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX aTOMOB.
Xapakrepu3oBaTh (U3NYECKHE W XHUMHYECKHE CBOHCTBA IPOCTHIX BEILECTB
rajJoreHoB (Ha IpUMepe XJIopa) U CIOXKHBIX BELIECTB (XJIOPOBOIOPOJIA, XJIOpUIa
HATpUsl), CIOCOOBI UX MOJIYYEHHUs, MPUMEHEHUE U 3HAUYEHUE B MPHUPOJE U KU3HU
YEIIOBEKA.

OnpenensiTb raJJoreHUIMOHbBI B paCTBOPE.

[[nanpoBaTh M OCYIIECTBIISITH HA IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOAMUTDH HAOJIIOIEHUS, 1E1aTh BHIBOJIBI 10 pe3yJbTaTaM IKCIEPUMEHTA.
CrnenoBate mpaBwiiaM Oe3o0racHoil paboThl B J1JaOOPAaTOPUM MPU UCHOIb30BAHUU
XMMHYECKON TIOCYAbl U1 000pY10BaHUSL.

BoicTpanBaTth pa3BEPHYTHIE IMCBMEHHBIE M YCTHBIE OTBETBI C OINOPOM Ha
UHPOPMALIMIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEpPHAJIOB, TPAMOTHO UCIIOJIB30BATh
W3y4EHHBIN MOHATUIHBIN annapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBIIOJHEHUM  Y4EOHBIX 3aJaHUd U mpouecce
HCCIIEI0BATEIIbCKOU JeATEIIbHOCTH Hay4HO-TIOMYJIIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEpKaHNUs, CIIPAaBOYHBIE MaTEpHUaIIbl, pecypcsl IHTepHEeTa

B
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peakuui, eclii  OJWH U3
peareHToB JiaH B U30BITKE;
00BEMOB  Ta30B IO  YPaBHCHHK)
pEaKIMu  Ha  OCHOBE 3aKOHQ

00BEMHEBIX OTHOIIIEHHUH ra30B

Tema 4.
XapaKTepUCTHKA
XHMHYECKHX JIEMEHTOB
VIA-rpynnsbl. Cepa u eé
coeqnHeHUs (8 )

Oo0mas

OO01as xapakTepuCcTUKa 3JIEMEHTOB
VIA-rpynmsi. OcoOenHoctu
CTPOEHHSI aTOMOB ATHX 3JIEMEHTOB,
XapakTepHbIE [UII HUX CTENEHH
OKHUCJICHHUS. Crpoenue u
¢usznyeckue CBOMCTBA IPOCTHIX
BEIIIECTB — KHCIIOPO/Ia U CEPHI.
AJTOTPOITHBIC MOTU(UKAIH
KHUCTIOpOJia U cepbl. XHUMUYECKUE
cBoiictBa cepsl. CepoBonopo,
CTPOEHHUE, ¢busnueckue u
XHUMHYEeCKHe CBOHCTBAa. OKCHIBI
cepsl KaK MIPECTaBUTENN
KUCIOTHBIX  OkcujoB.  CepHas
KHCIIO0Ta, (PU3NYecKue

1 XMMUYECKHE CBOWCTBA (00IIMEe KakK
NpefCcTaBUTeNsl Kjlacca KHUCIOT U
cnenuduyecKue), IpUMEeHEHHUE.
XUMHUECKUE PEaKLUH, JIexKale B
OCHOBE TPOMBIIIIEHHOTO CIOco0a
MOJYy4YeHUsT  CEpHOW  KHUCIOTHI.
AmmapaThl U TPOTEKAIUEe B HHUX
POLIECCHI (Ha  Tpu- mepe
MPOU3BOJICTBA CEPHOU KHCIIOTHI).
Conu cepHoi KHCIIOTHI,
KadeCTBEHHAs peaxius Ha
CyJb(aT-noH.

Haxoxaenue cepbl 1 €€ COeAMHEHHI

OOBsicHATH 00OILME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl 1 UX COEAMHEHUN ¢ yUETOM CTPOEHUS UX aTOMOB.

Xapakrepu3oBaTh (pU3MUECKHMEe M XMMUYECKHE CBOICTBAa MPOCTOrO BELIECTBA
ceppl U €€ COoeAMHEHUH (CepoBOAOPOMAA, OKCHUIIOB CEPbl, CEPHOM KHUCIOTHI,
Cyab(haToB), COcoObl MX MOJYy4EHHUs, MPUMEHEHHE U 3HAYeHHE B NPUPOJE U
PKU3HU YeJIOBEKa.

OnpenensaTs HaIM4Ke Cylb(aT-MOHOB B PaCTBOPE.

OOBSACHATH CYITHOCTh 3KOJOTHYCCKUX MPOOJIEM, CBS3aHHBIX C TepepabOTKOM
COCIMHEHUH CEpHI.

[InanupoBaTh M OCYLIECTBJISTH Ha IPAKTUKE XUMUYECKHE SKCIEPUMEHTHI,
[IPOBOJIUTH HAOJIOICHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaMm 0e30macHOil paboThl B Ja00paToOpuy MpU HUCIOIb30BAHUU
XMMUYECKOH MOCY/Ibl 1 000py10BaHHUS.

[Ipon3BOINTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

lcnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHMKa,
crpaBouyHble MaTepuaisl (Ileproauyeckyro cucTeMy XMMHUYECKHUX 3J1eMeHTOB /1.
1. MenaeneeBa, TabnuIly pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U coiieil B Boje,
PIIEKTPOXUMHUYECKUH PAAJl HATIPSKEHUH METaJIOB).

lcnonb30BaTh MpHU  BHINOJIHEHHWH Yy4YeOHBIX 3aaHMd W B Ipolecce
MCCIIEIOBATEIBCKOM NeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JUTEPaTypy
XUMHUYECKOTO COJEpKaHUs, CIIPAaBOYHbIE MaTEpUaIIbl, pecypchbl IHTepHETa
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B IPUPOJIE. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOIMIeH Cpesbl
COCTMHEHUSIMU Ccepbl (KHCIOTHbBIE

O, 3arps3HCHHE BO3IyXa U
BOJI0OEMOB), CIIOCOOBI ero
PEIOTBPALIICHUS.
JlemoHCTpauMu

Komneknuu (Buaeomarepuaibl):
cepa U €€ COCTMHEHUS.
OOyrnuBanue caxapa noj
NIEHCTBHEM KOHILICHTPUPOBAHHOU
CEPHOU KUCIOTHI.

JlabopaTopHble U MpaKTHYeCKHe
padoThbI

JlabopamopHvle onvimul:
OOHapyxeHue Cynb(haT-uOHOB.
B3aumopeiictBue  paz0aBiieHHON
CEpHON KHUCIIOTHI C IUHKOM.
Boviuucnenusn
—T0 YpPaBHEHUSM  XHUMHUYECKHX
peaKkuuii;
— MacCOBOM JI0JIM BBIXOJA MPOAYKTA
peaKkiuu
Tema 5. Ob6mas |OGmas xapakTepucTHKa 3JeMeHTOB |[OOBSICHATh OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOMCTB DSJEMEHTOB
XapaKTepUCTHKA V A-rpynmsl. OcobenHoctu |VA-rpynibl ¥ X COEMHEHUH ¢ yUETOM CTPOEHHS UX aTOMOB.
XHMHYECKHX JIEMEHTOB [CTPOCHHUS aTOMOB 3THX JJIEMEHTOB, [XapaKTepHu30BaTh (hM3MYECKHE M XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [XapakTepHble Ui HHUX CTeneHu [ (ocdopa M UX coeAMHEHHH (aMMHaka, COJed aMMOHMs, a30THOW KHCIIOTHI,
pocdop " UX |OKHCIICHUS. HUTpPATOB, okcuaa dpocdopa(V) u gochopnoit kucioTsl, pocdarTon), cnocoObI UX

coeqnHennsn (10 u)

A30T, pacupOCTpaHEHUE B NPUPOJE,
duznyeckne 1 XMMHUYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupoJe.
AMMHaK, ero (Qusnueckue U

[MOJIYUCHUS, IPUMCHCHHNUEC U 3HAUCHUC B IpUPOAC

1 XKU3HHU YCJIOBCKA.

OHpCI[eJ'IHTL HMOHBI aMMOHUA 1 (bOC(I)aT-I/IOHBI B paCTBOpC.

OOBACHATE CYIIHOCTDb 3KOJOTHUYCCKUX npo6neM, CBA3aHHBIX C HaXO0XJICHHEM

XUMHWYCCKUC CBOFICTB&, TTOJIYUCHUC

coenuHeHUM a301a u dhocdopa B OKpyKaromei cpese.
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1 IIPUMCHCHHUE. Comu AMMOHMU, UX

dusnueckue
" XUMHUYECKHE CBOIICTBa,
[IPUMEHEHUE. KauecrBeHHas

peaxiusi Ha HOHbl aMMOHHSI.
A30THas KUCIOTa, e€ husnyeckue

U XUMHYECKHE CBoOWcTBa (0OmmIue
KaK TpEeJCTaBUTENs Kilacca KHCIOT
u crienududeckue). Micronp3zoBanue
HATPAaTOB M COJEHd aMMOHHs B

KauyecTBe MUHEPATIHHBIX
yI00peHUH.

XUMUYECKOE 3arps;3HEHHE
OKPYXKaIOIIEH Cpelibl COCTUHEHUSIMU
azoTa (KUCIOTHBIE TOXKIH,
3arps3HEHUE BO3[yXa, IIOYBBI U
BOJI0EMOB).

docdop, AJJIOTPOIIHBIE
MOU(PHUKALIMN docdopa,
dusnueckue " XUMHUYCCKHE
CBOMCTBA.

Oxkcua docdopa(V) u dochopnas
KHCIIOTA, ¢busnueckue u

XUMHWYECKHE CBOMCTBA, MOTyUYCHHE.
KavecTBeHHast peaxius Ha
docdar-noHsl.

Hcnonp3oBaHue docdaToB B
Ka4eCcTBE MUHEPAITBHBIX YA0OPEHHIA.
3arpsi3HEHUE MPHUPOJHBIX BOJTOEMOB

docdaramu.

JleMoOHCTpanun

Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumopneiicreue

[InaHupoBaTh M OCYILECTBIATh HA IPAKTUKE XMMHUYECKHE HKCIEPUMEHTHI,
[IPOBOAHUTH Ha6HIOI[€HI/ISI, ACJIaTh BbIBOALI IO PE3YyJibTaTaM 3KCIICPUMCHTA.
CrnenoBarpk npaBuiiaM 0e30macHOM paOoThl B Ja0OpaTOPUM MPHU HCHOJIb30BAHUHU
XUMHUYECKOH MOCYIbl U 000PYJOBAHMUS.

[Ipon3BOANTH BHIYMCIIEHUS 110 XUMUYECKHM YPaBHEHUSIM.

lMcnonb30BaTh MpHU  BBHIIOJHEHWH YUYEOHBIX 3aJaHWid TEKCThl Yy4eOHHKa,
CIpaBOYHbIE MaTepuanbl (IEPUOJUYECKYI0 CUCTEMY XMMHUYECKHX 3J1eMeHTOB /I
1. MenpeneeBa, TaOnuily pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U coJieil B BOJE,
HIIEKTPOXUMUYECKUN PsJl HAIIPSDKEHUH METaJlIOB).

Vcnonp30BaTh TpH  BHINOJNHEHWH y4eOHBIX 3aJaHMd W B IpoIecce
M CCIIe10BaTEIbCKON JeSITeIbHOCTH HaY4YHO-TIOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOTO COAEPKaHUs, CIPaBOYHbIE MaTEpHUabl, pecypchl HTepHETAa
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KOHIIEHTPUPOBAHHOU a30THOM
KHCJIOTBI C MEBIO.
JlabopaTopHble U NMpaKTHYeCKHUe
padoThI
JlabopamopHvie onvimul.
1. BzaumopeiicTBue
AMMOHHUS C HIENTOYBIO.
2. O3HakomiieHHE C oOpa3mamu
a30THBIX U PochHOpPHBIX y10OpEeHUI.
[lIpaxmuueckas paboma:
Ne 3. TIlomyuenue
W3Y4YEHUE €r0 CBOMCTB.
Boviuucnenus
— II0 YPaBHEHUSM XUMHUYECKHX
€aKI il

coJiei

aMMMakKa,

Tema 6.
XapaKTepUCTHKA
XHMHYECKHUX 3JICMECHTOB
IVA-rpynnsl.

Yriepoa M KpeMHUH U
UX COeNHEeHUs!

(10 u)

Oo0mas

Yraepon, AJJIOTPOITHBIC
MOTU(PUKAIH, PACTPOCTPAHEHUE B
npupoae, ¢buznyeckue U
XMMHYECKHE CBOMCTBA.

AncopOrust. Kpyrosopor
yriaepoaa B MpUPO/IE.

Oxcuapl yriepoja, ux ¢puanveckue
U XUMHYECKHME CBOMCTBa, WX
neiicTBHE Ha JKUBBIE OPTaHHU3MBL,
MOJTyYeHHE

U TpUMEHEHUEe. OKOJOTHYECKHe
MpOOJEMBI, CBS3aHHBIE C OKCHIOM
yraepona(IV); TUIOTE3a
rI100aJILHOTO MOTEIUIEHHUST KIMMATa;
MapHUKOBBIN 3P PeKT.

YronbHas KHciIoTa M €€ COoNd, uX
¢duznueckue u XUMHUYECKHe

CBOICTBA, MOJTy4YECHHUE u

OOBsicHATH 00LIME 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB 3JIEMEHTOB
[VA-rpynmnsl ¥ ux coeIMHEHUN ¢ Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepHu30BaTh (prusnueckue

M XMMHUYECKHME CBOWMCTBA MPOCTHIX BEIIECTB yIJepoAa U KpPEeMHUS M HX
COeMHEHUN (OKCHAOB YIJIEpOAa, YrOJbHOW KHCIOTHl, KapOOHATOB, OKCHJAA
KpEMHUSI, KPEMHHMEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI HX IOJy4YeHUS,
[IPUMEHEHNE U 3HAYE€HUE B IPUPOJIE U KU3HU YEIIOBEKA.

Omnpenensts kKapOOHAT- U CHIIMKAT- HOHBI B paCTBOpE.

OOBACHATH CYIIHOCTh HKOJOTHUECKHX MpOOJeM, CBA3aHHBIX C HaXOXKICHHUEM
YTIIEKHACIIOTO T'a3a B OKPYKAIOIIEN Cpeae.

MutrocTpupoBaTh  B3aMMOCBSI3b HEOPraHMYECKMX COEIMHEHUN yriepojna |
OpraHNYECKHUX BEIIECTB.

[[1anMpoBaTh M OCYLIECTBIISITH HAa IPAKTUKE XUMHUYECKHE ODKCIIEPUMEHTHI,
MPOBOANTH HAOIOJIEHUS, JeNaTh BBIBOJBI IO PE3yJIbTaTaM 3KCIEPUMEHTA.
CrnenoBathk mpaBuiiaM 0e30macHOi paOoThl B Ja00OpaTOPUM NMPHU HCHOIb30BAHUHU
XUMHUYECKON MOCY bl U 000PYI0BaHUS.

lVcrnonb30BaTh MpHU  BHINOJIHEHWH YUYeOHBIX 3aJaHUA TEKCThl y4eOHHKa,
crpaBouHble Marepuaisl (Ilepuoandeckyro cucTeMy XUMHUYECKUX 3JeMEHTOB /[l
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pUMEHEHHE. KauectBennas
peakius Ha KapOOHAT-UOHBI.
cnonp30oBanue KapOOHATOB B

OBITY, MEIUINHE,
MPOMBIIIICHHOCTH, CEJIbCKOM
XO3sICTBE.

[lepBoHavaibHBIE  MOHATHS 00

OpPraHMYeCKHUX BEIECTBAX Kak o
COEIMHEHUSX yriepona:
OCOOEHHOCTH COCTaBa M CTPOEHHS.
[loHsiTHE O OMONOTMYECKH Ba’KHBIX

BCICCTBAX: KUpax, OenKkax,
yTIIeBOIAX. MatepuanbHoe
CINHCTBO OpFaHI/I‘-ICCKI/IX nu

HEOPraHMYECKUX COETUHEHUH.
Kpemuuii, ero ¢usnueckue u
XMMHUYECKHE CBOICTBA, MOJTy4YEeHUE
U IPUMEHEHUE B 3JIEKTPOHUKE.
CoenvHEHNs KPEMHHS B IPUPOJE.
OO0mue mpeacTaBieHuss 00 OKCUIE
kpemHuaA(IV)  u  kpeMHueBoH
KIHCJIOTE. CUJIMKATEHI, nx
HCIIO0JIb30BaHUE B OBITY, MEJHUIIMHE,
MPOMBIIUICHHOCTH.  BakHeimue
CTPOUTEIILHBIE MaTepHabl:
KepamHKa, CTEKJIO, LIEMEHT, OEeTOH,
Kene300eToH. [Tpob6nemsl
0e301MacHOro WCIIOJIb30BaHUS
CTPOMUTENBHBIX  MaTepuajoB B
[MOBCEJHEBHOM KU3HH.
JleMOHCTpaluu

Mopenn KpUCTaINIMYECKUX PEMIETOK
ajmMasa, rpagura, MOJIEKYJIbI

. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHHUW M COJICH B BOJE,
PIIEKTPOXUMUYECKUH Pl HATIPSKEHUM METAJIIOB).

Mcronp30BaTh TPU  BBIMOJHEHWHW  y4YeOHBIX 3aJaHUd W B TIpolecce
HCCIICA0BATEIILCKOM JIeTCIIBHOCTH HAy4HO-TIOMYJISIPHYIO TUTEPATypy
XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHbIE MaTepHUaibl, pecypchl MHTepHEeTa
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dymnepena.

AncopO1usi pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAaHHBIM YIIEM.
[IpoTuBoras. Buneomarepuasi:
CUJIMKAaTHAsI IPOMBIIIJIEHHOCTb.
Mognen MoOJIEKyd OpraHHYeCKHX
BEIIECTB.

JlaGopaTopHble M NpPaKTHYeCKHE

padoThI
VIabopamophuiil onvim:
KauecTBenHnas peaxkuus Ha

KapOOHAT-HOH.

[ Ipakmuueckue pabomul:

No 4. IlomydyeHue yriaekuciaoro rasza
KauecTBenHas peaxuus HA
KapOOHAT-HOH.

NeoS. PemieHne sKcniepMMeHTaIbHBIX
3anad 1o reme «Hemeramnby.
Boiuucnenusn

— 10 YpaBHEHUSM XHMHUYECKHX
peakiuii, €clIu OJWH W3 PEarcHTOB
aH B BHJIE BOJHOTO PAacTBOpa C

N3BECTHON MaCcCOBOM JI0JIEN
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10 KJIACC

(2 4 B HEnemto, Bcero 68 4, U3 HUX 2 4 — Pe3epBHOE BpEeMs)

Tembl,

packpbIBalouIue
JAHHBIA pa3aea
NMPOrpamMmbl,
H KOJIHYECTBO YaCOB,
OTBOJAMMOE HA UX

H3yYCHUE

OcHoBHOE coaepkanue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOIIHXCS

Pa3zgea 1. MeTaJiIbI M X CO

equnenus (50 u)

(10 )

Tema 1. O01ue cnoﬁcTBaJO6masl
MeTAJLI0B

XapaKkTepUCTHKA
XHUMHYCCKHX 9JIEMEHTOB —
METAJJIOB HAa  OCHOBAaHMM  HMX
nonoxxkenuss B llepuomgmueckoi

CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI. . MeHnngeneeBa U CTpoeHUs
atoMoB.  CTpoeHue  MeTaJuIoB.
Metainnaeckas CBS3b "
MeTalJIn4yecKasl ~ KpUCTaJuIMyecKas
peneTKa. DNEKTPOXUMHUYECKUI
P HaIpsHKEHUN METAJLIOB.
duznyeckue u XUMHUYECKHE
CBOICTBa METAJUIOB. OO6uue
CMOCOOBI OJTYYECHHUSI METAIJIOB.

[loHsiTHE O KOPPO3UH METAJUIOB U
OCHOBHBIE CIIOCOOBI  3aIIUTHI  OT
koppo3uu. CrnaBsl (cTanb, 4YyTYyH,

PaCKpI)IBaTB CMBICJI H3Yy4YaCMBIX HOHATHUA U IIPUMCHATL OTU IOHATUA IIPU
OMMCAHUU CBOMCTB BEIIECTB M MX MPEBPAIICHUH.

OOBICHATE O6HII/IC 3aKOHOMCPHOCTU B USMCHCHUU CBOMCTB DJIEMEHTOB-METAIIOB
U UX COCIUMHEHU C yYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOEHHE METAIOB, oOmmMe (U3NYECKUEe W XHUMHYECKHE
CBOMCTBa METAJJIOB.

XapakTepru3oBaTh 001IME CIOCOOBI OTYyUYEHHUS! METAIUIOB.

CrnenoBath mpaBmiiaM 0e30MacHON paboOThl B JTa0OPATOPUU MIPHU HCIIOIH30BAHUH
XUMUYECKON TTOCYIbI M1 000pYA0BaHUSI.

[Ipon3BOINTH BBIYUCIICHUS IO XUMUYECKUM YPABHEHUSIM.

lVcronb30BaTh MpU  BBIIOJHEHUM YYEOHBIX 3aJaHUM TEKCThl y4deOHHKa,
cnpaBo4Hble MaTepuansl ([leprogudeckyro cucTeMy XMMHUYECKUX 3JIEMEHTOB Jl.
. MenneneeBa, TabIUIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN W COJIEH B BOJE,
DIEKTPOXUMUYECKUHN PSJT HAPSHKEHUH METaJIIOB).

Vcnonb30BaTh NpH  BHINOJHEHHMM  y4e€OHBIX 33JaHUd W B Ipoliecce
HCCIIE0BATENbCKOM JeATETbHOCTH Hay4YHO-TIOMYJIAPHYIO JTUTEPaTypy
XUMHYECKOTO COJIEPKaHUsI, CIPaBOYHBIE MaTepuaibl, pecypcel MHTepHETa

TTIOPATIOMUHHM, OpoH3a), ux
[IPUMEHEHHE B OBITY )51
MIPOMBIIIJICHHOCTH.

JleMoHCcTpan MU
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O3HakoMIICHHE c obOpasmamu
METAJIJIOB u CILJIaBOB, Ux
(dbu3myecKkuMu cBoMcTBaMu. Mojaenu
KPUCTaUINYECKUX pemeToK
METaJIJIOB.

Buneomarepuasl: Koppo3us
METaJIJIOB.

JlabopaTopHble U NMpPaKTHYECKHUe
padoThI

Vlabopamopnvie onvimul.
OszHakoMyieHHME C  OoOpasuamu
CILUIaBOB METAJIJIOB.

3aBUCUMOCTh CKOpPOCTH

peakIy MeTajuia ¢ KUCIOTOM

OT MPHUPOJIBI METAILIIA.

Botuucnenusn

10 YPaBHEHUSAM XHMHYECKUX
peaKInii, €CIM OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH

Tema 2. Baxueiuiue
MeTaAJJIbI "u ux

coe/IMHEeHHs
(40 9)

[Llemounkie MeTambl. [lonoxeHue B
[Ieprnoanueckont CUCTEME]
XUMHYECKUX »diaemeHToB J[. U,
MeHpaeneeBa, CTPOCHHUE AaTOMOB,
Haxoxxnenue B npupoze.
dusnyueckue U XUMHYESCKHE
CBOICTBa (Ha MpUMEpe HATPUS U
Kausi). OKCHIBI U THAPOKCHUIBI
HaTpusi U Kanus. [IpumeHnenue
MICJTOYHBIX METAJUIOB H  HUX
COEJIMHEHUMH.
[llenoyHO3EeMENBbHBIE  METaJJIbI
MAarHuii ¥ KaJlbLIMi, CTPOECHUE

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIJIOB
B TPYIaX ¥ UX COSAUHEHHH ¢ YIETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKME W XMMHUYECKHE CBOICTBAa IMPOCTHIX BEIIECTB
METaJUIOB U MX COCAMHEHHWH (OKCHUIIOB, THUIPOKCHIOB, COJICH), CIOCOOBI UX
MOJTyYeHUs, IPUMEHEHHUE U 3HAUE€HUE B IPUPOJIE U JKU3HU YeIOBEKa.
Pacrnio3HaBaTh ¢ MOMOIIBI0 KAYECTBEHHBIX PEAKINi HOHBI METAIIOB (MarHus,
AFOMUHUS, [TUHKA, KeJe3a, MEIH).

[[maHupoBaTh ¥ OCYIIECTBISATh HA TPAKTHKE XUMHUYECKHUE OKCIEPHUMEHTHI,
[IPOBOJIUTH HAOMIOACHNUS, IENIaTh BHIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiiaM 0e30macHO paboThl B J1a0OpaTOpUU MPHU HCIIOJIB30BAHUN
XMMUYECKOH MOCY/Ibl 1 000py10BaHHUS.

[Tpon3BOINTH BEIYMCIICHUS 10 XUMHYECKIM YPaBHEHHSIM.

BricTpanBaTh pa3BEpHYThIE MHCbMEHHBIE M YCTHBIE OTBETHI C OMOPOW Ha

aATOMOB. ITono>xenue B

nH(pOpMaLKIO U3 yUeOHHKA M CIIPABOYHBIX MaT€pHAJIOB, TPAMOTHO MCIOJIb30BaTh
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[lepuoanueckon CUCTEME
xumMuueckux nayemento JI. WN.
Mennesneesna.

Haxoxenue B opupoae.
duzuueckne U XUMHUYECKHUE
CBOMCTBA. Baxueimue

COCIMHEHUSI KaJblius (OKCHI,
rugpokcusl, conu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHSHUs.
AJTIOMUHHM. Ilonoxxenue B
[ lepuonnueckoi CHCTEME
XxuMudeckux ajementoB JI. .
MeHieneeBa, CTpOCHHE aToMa.
Haxoxenue B OpUPOE.
duznyeckue U  XUMHUYECKHE
CBOICTBA. AmdorepHbie
CBOMCTBA OKCHJIAa U TUAPOKCHUIA.
JKeneso. [Tonoxxenue B
[Iepuonuueckoi CHUCTEME
XUMHYCCKHUX DJIEMEHTOB

JI. N. Menneneena, CTPOEHUE
aroma. Haxoxaenue B mnpupone.
dusznueckre u XUMUYECKUE
cBoiictBa. OKCHUIIBI, THIPOKCHUJIBI
u comnu xene3a(ll)

u >xeneza(Ill).

JleMmoHcTpauuu

Bzaumoeiicteue HaTpus C
BogoW. OkKpammMBaHUE TIJIAMEHU
MOHAMU HATPUS U KaJIusl.

OkpalBaHue IaMEHU
MOHAMM KaJIbLIUS.
B3aumMmonencreue OKCHIIA

3y4YCHHBIN [IOHATUMHBIN alnmapaT Kypca XMMHUU.

lcnonb30BaTe IpU  BHINOJIHEHUWH Y4YeOHBIX 33JaHUd W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIOIYJIIPHYIO IuTepaTypy
XMMHYECKOIO COIEp KaHMsl, CIIPABOYHBIE MaTepuaisl, pecypcbl VHTepHeTa
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KaJIbIHSI C BOJOM.
Buneomarepuanst: ropeHue
bKeJie3a B KUCJIOPOAE B XJIOpe.
JlaGopaTopHble M NPaAKTHYECKHE
padoThl Jlabopamopnuele
ONnbIMbL: O3HaKOMJICHHE C
oOpa3niaMu aIIOMUHHUS M €ro0
CILIABOB.

AmpoTtepHbIe CBOMCTBa
TUJPOKCHUIA ATTFOMUHUS.
KauecTBeHHBIC peaKIIM HAHOHBI
bKese3a.

[Ipaxmuueckue pabomeol.

Ne 6. JKécTrkocTh BOIBI H
METObI €€ YCTPAHECHUSI.

No 7. Pemenwne
SKCIIEPUMEHTAJIbHBIX 3aJad M0
TeMme «MeTauibly.
Boiuucnenusn

— 110 YpPaBHEHUSIM
XAMHUYECKUX PEaKIHi, €CIIu
OOUH U3 pEarcHTOB JIaH B
U30BITKE  WJIH  COAEPXKUT
OpHUMECH;

MacCCOBOM IOOJIH BBIXOJIA
NpOJIYKTAa peaKiinu

Pasznen 4. Xumusi u okpy:karomasi cpeaa (6 u)
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Tema 3. BemecrBa wu [HoBbIe MaTepuasibl U TEXHOJIOTMH XapaKTEepU30BaTh POJIb XMMHUHU B Pa3- JIMYHBIX cepax AEATEIbHOCTH JIIOIEH,
MaTepuajdbl B JKM3HM [BemiectBa M MaTepualibl  BOCHOBHBIC BEIIECTBA M MAaTepHallbl, NPHUMEHSEMbIE B J>KU3HH COBPEMEHHOIO
Je0BeKa [MOBCEJHEBHON »XHU3HU 4YEJIOBEKA[UelIOBEKa.
(6 9) XuMUst ¥ 310pOBBE. OOBSCHATH yCHOBHS 0€30MacHOT0 WCIOIh30BAHUS BEIICCTB M XUMHYECKUX
be3ornacHoe  MCHOJIB30BaHUE  [peaklUil B OBITY.
BEIIECTB U XMMHWYECKUX  |AHaIM3UpOBaTh W KPUTUYECKH OICHWBATh HHMOPMAIMIO O BIHUSHUHU
[peakiuii B ObITY. [POMBIIIJICHHOCTH, CEIbCKOIO XO3sHiCTBa, TPAHCHOPTa M Jp. HA COCTOSIHHUE
[Ipuponnabie WCTOYHUKH |OKPYKAIOLIEH CPEebl.
YIJI€BOJOPOJOB (yrosap, [YMeTb OKa3bIBaTh [EPBYIO MOMOIb P XUMHUECKUX 0’KOTaX U OTPABJICHUSAX.
IPUPOAHBINA ras, HedTh), [[IpuHUMAaTH y4acTHe B 00CYKICHUN MPOOIEM XUMUYECKON U IKOJIOTHUECKON
MNPOAYKTHI UX IIepepabdOTKU, UX |[HAIIPABJICHHOCTH, BbICKAa3blBaTh COOCTBEHHYIO MO3UIUI0 IO Ipobieme u
poJib NpeJiaraTb BO3MOKHBIE ITyTH €€ PeIICHHS
B OBITY U IPOMBIIIIEHHOCTH.
OcHOBBI AKOJIOTUYECKOH
rPaMOTHOCTH. Xumuueckoe
3arpsA3HEHUE OKpY>Karo- IIeH
Cpelbl (mpenensHO
ITOITy CTUMAst KOHIICHTPAITHS
BemiectB — [1/IK).
Pons  xumMuu B pelIeEHUH
SKOJIOTUYECKUX MPoOIeM
O06001meHune
MPOHJIEHHOI0 Kypca
(10 gacos)

[Ipu pa3paboTke pabodyeil mMmporpaMmbl B TEMAaTHUUYECKOM IUIAHUPOBAHUU JIOKHBI OBITh YYTEHBI BO3MOYXHOCTH
WCIIOJIH30BaHUS AJIEKTPOHHBIX (IIU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMIUXCS YU4eOHO-METOIUYECKUMU MaTepHaTaMU
(MyJTbTUMEIMIAHBIE TPOTPAMMBI, DJICKTPOHHBIE YYCOHUKH U 33JJa9HUKH, SJICKTPOHHBIE OUOIMOTEKH, BUPTyaJIbHBIC JTA0OPATOPUH,
UTPOBBIE TIPOTPAMMBI, KOJUICKIIMU IU(POBBIX 00pa30BATEIBbHBIX PECYPCOB), UCIMOJB3YEeMBIMU I OOYYEHHS W BOCHUTAHUS
obOyuvaroruxcst ¢ HOJIA, peicTaBiieHHBIMU B 3JIEKTPOHHOM (IIM(PPOBOM) BHJIC U PEATU3YIONUMHU TUJAKTUYECKUE BO3MOKHOCTH
UKT, coneprkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHMH.
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IHoaxoabl K OLIeHMBAHUIO INIAHUPYEMBIX Pe3yJIbTAaTOB 00y4YeHUs!

[Ipy OUEHUMBAHMM IJIAHUPYEMBIX  PE3YyJbTATOB  OOYYEHUS  XUMHH
oOyuatonuxcst ¢ HOJIA HeoOXoAMMO yYUTHIBaTh TaKU€ WHJIWBUIYaIbHbIC
OCOOEHHOCTH HX pPa3BUTHs, KaK: YPOBEHb pa3BUTUS MOTOPUKH PYK, YpPOBEHb
BJIA/ICHUSI YCTHOM SKCIIPECCUBHOM PEUYbIO, YPOBEHb Pab0OTOCIIOCOOHOCTH Ha ypOKe
(MCTOIIAEMOCTh LEHTPaJIbHOW HEpPBHOM cuctemsl). Mcxoas u3 aroro, yuuTenb
UCHOJB3YET JUIsl YYalllMXCsl HWHAWBUIYyalbHbIE (OPMBI KOHTPOJIA PE3YJIbTAaTOB
oOyueHuss xumud. [lpm CHMKEHHOM pabOTOCIIOCOOHOCTH,  BBIPAKEHHBIX
HapyILIECHUSAX MOTOPUKHM PYK BO3MOXXHO YBEJIMYEHHUE BPEMEHM I BBIIOJHEHUS
KOHTPOJIBHBIX M CaMOCTOSITENBbHBIX paOoT. KOHTpOJIbHBIE, CAMOCTOSATEIbHBIE U
OpakTHYeCKue padoThl MpU  HEOOXOAMMOCTH  MOTYT  HpeiaraTbCsi C
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHHUs, HWHOTO IPOTPAMMHOIO
oOecrieyeHuss, 00ECHEeUYUBAIOUIETO MEPCOHU(PUUMPOBAHHBIA  Yy4eT  y4eOHBIX
JOCTH)KEHUI oOyyaromuxcsi. TeKyluid KOHTpOJIb B (pOpME YCTHOTO OIpoca MpH
HU3KOM KaueCTBE YCTHOM SKCIPECCHUBHOW peyd OOYyYarolMXcsi HEOO0XOAMMO
3aMEHSTh MTUCbMEHHBIMU (hOpMamu.

CrnenuajbHble YCJI0BHUS Peajn3auuu JUCIUITITHBI

1. HeoOxomuMo mpeaycMOTpPETh HAIMYHAE TEPCOHATBHBIX KOMITBIOTEPOB,
TEXHUYECKUX TIPUCIIOCOOIeHN (CrienuanbHas KiIaBHaTypa, pPa3jIMdHOrO BHUAA
KOHTaKTOPBI, 3aMCHSIONINE MBIIb, JDKOUCTHUKHA, TPEKOOJBI,  CEHCOPHBIC
TIJIAHIIIETHI).

2. JIOmKHBI OBITH CO3/IaHbI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH()OPMAITMOHHO-00pa30BaTEIILHON CPEIbl IO XUMHUH, BKITFOYAFOIICH 3JIEKTPOHHBIC
UH(OPMAITMOHHBIE  PECYpPChI,  DJIEKTPOHHBIE  00pa3oBaTENbHBIE  PECYPCHI,
COBOKYMHOCTh ~ MH(QOPMAIIMOHHBIX  TEXHOJOTHUH,  TEJICKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN, COOTBETCTBYIOIIMX TEXHUYECKUX CPEACTB U TEXHOJOTUH (B TOM
yucie ¢uen-TpeHaxepoB, HCTpyMeHTOB Wiki, mudpoBbIX BUAEO MaTepUaioB U
Ip.), OOecCIeunBaIOMIUX JOCTHXKEHHE KaxabiM oOydaromumes ¢ HOJIA
MaKCUMaJIbHO BO3MOKHBIX JIJIsl HETO PE3yJIbTaTOB 00yUYCHUSI.
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