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denepanpHas paboyas mporpamma (manee [Iporpamma) mo ydeOHOMY MpeaMETY
«Xumusa» paspadborana Ha ocHoBe PI'OC OO0, denepanbHONH MHPOTPaAMMBI
BOCIHUTAHUSA, C YYETOM paclpee€HHBIX M0 KJlaccaM MPOBEPSEMBIX TpeOOBaHUI K
pesynbrataMm ocBoeHusi OCHOBHOM 00pa3oBaTEIbHON MPOrpamMMbl OCHOBHOTO
oOmero oOpa3oBaHwsL.

IlosicHuTEIbLHAA 3aNMUCKA

O0mas xapakTepucTuKa y4e0HOro npeamera « XuMush)

Bxnang ydeOHOoro mpenmera «XuMus» B JOCTHKEHHUE IIEJIe OCHOBHOTO
oOmero oOpazoBaHusi 00YCIOBJIEH BO MHOTOM 3HAUYEHHEM XUMHUYECKON HAyKH B
MO3HAHUU 3aKOHOB IMPHUPOJIbI, B Pa3BUTHH MPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO37IaHMH HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.

XUMHS KaK AJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAayK PacHpOCTpaHHUIIa CBOE
BIIMSHAC Ha BCE 00JIACTH YEIOBEUECKOTO CYIIECTBOBAHMS, 3a/1ajla HOBOE BHJICHUC
MHpa, CTaJla HEOThEMJIEMBIM KOMITOHEHTOM MHUPOBOW KYJIBTYpPHI, HEOOXOIMMBIM
YCIIOBHEM JKU3HH OOIIECTBA: 3HAHNE XUMUU CITY>KHUT OCHOBOU JJIT (DOPMHUPOBAHUS
MHPOBO33pPEHHUS YEJIOBEKA, €ro MPECTABICHUN O MaTEPHAIIBHOM €IWHCTBE MHPA;
BOXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMHEH  TMPEACTaBICHUS O
B3aMMOTIPEBPAIIIEHUAX DSHEPrUM ©W 00 DBOJIOIMU BEMIECTB B  IPHUPOJC;
COBpPEMCHHAs XMMHUS HaIlpaBjIeHa Ha PEIICHNE TI00ATBHBIX TPOOIEM YCTOHIHUBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SJHEPTE€TUYECKOM, NTUILIEBON U IKOJIOTHUUECKOU
6e30macHOCTH, TPOOIIEM 31PABOOXPAHECHHUSI.

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

CoBpeMEHHOMY  YCIIOBEKY XHMHYECKHE 3HAHUS HEOOXOIWMBI IS
PUOOPETEHUS OOIIEKYJIBTYPHOTO YPOBHS, TIO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B
COIIMYME M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOTOOOPAa3HOM KWU3HHM OOIIECTBa, IS
OCO3HAHMUS BAXKHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M 3I0POBBIO
JIPYTUX, K OKpYXaromeld NPUPOJHON cpeie, Uil TPaMOTHOTO IOBEICHUS IIPH
WCITOJIb30BAaHUU PA3IMIHBIX MaTEPUATIOB U XUMHUYCCKUX BEIIECCTB B IMIOBCEIHEBHON
KU3HH.

XUMUYECKOe 00pa30oBaHHWE B OCHOBHOM IIKOJIE SIBISETCS Oa30BBIM 10
OTHOIIEHUIO K CHCTEME OOIIero XUMHUYEeCKoro oOpaszoBaHus. [loaTomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO Peasn3yeT MPUCYITUE 00IEMY XUMHYECKOMY
0o0pa30BaHUIO KIIOUYEBBIC IIEHHOCTH, KOTOPHIC OTPaXalOT TOCYIapCTBEHHBIE,
OOIIECTBEHHbIE U MHANBUIYAJbHBIE TOTPEOHOCTH. DTUM OMPENEIACTCS CYIIHOCTh
oO1ielt cTpaTeruy 00ydeHus, BOCITUTAHUS U PA3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
y4eOHOTO TIpeIMETa « XUMUS».

Nzydenne npeamera: 1) crocoOCTByeT peanu3alvd BO3MOXKHOCTEH IS
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camMopa3BuTus H  (GOPMHUPOBAHUA KyJIbTypbl JIMYHOCTH, €€ OoOmmel u
(GYHKIIMOHATBFHOW TPAMOTHOCTH;, 2) BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIIJICHUS U
TBOPYECKUX CIOCOOHOCTEM MOJPOCTKOB, HABBIKOB MX CAMOCTOATEIBHON y4ueOHOM
NEATEIbHOCTH,  DKCIIEPUMEHTAIBHBIX M HUCCIEN0BATEIBCKUX YMEHUH,
HEOOXOJUMBIX KaK B IIOBCEJHEBHOW JKU3HHU, TaKk U B MpodhecCHOHAIbHOM
JESATEIbHOCTH; 3) 3HAKOMUT CO CNEUU(UKON HAyYHOTO MBILUICHUS, 3aKJIaJbIBACT
OCHOBBI IIEJIOCTHOTO B3IVI[a HAa E€IUHCTBO INPHUPOABI M YEJIOBEKA, SBISCTCA
OTBETCTBEHHBIM 3TAallOM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TIPaMOTHOCTU
HOAPOCTKOB; 4) cmocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
IKOJIOTUYECKOE 00pa3oBaHnEe 00yUYaOLTUXCA.

Ha3panHble HampaBieHuss B  OOyYEHMHM XUMHHM  OOECIEUHBAIOTCS
cneluMPUKON coaepKaHUsl IpelMeTa, KOTOpBIA SBISETCA IEJaroruuecku
alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEACIIEHHOM 3Tare e
pa3BUTHSL.

Kypc XumMum  OCHOBHOM  IIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4aronMMHUCS OCHOB HEOPraHMYECKOM XUMHUU W HEKOTOPBIX IMOHATUH U
CBEJICHHI 00 OTACIBHBIX 00BEKTAX OPraHUUECKON XUMUMU.

CrpykTypa conepxaHusi nmpeaMera c(popMupoBaHa Ha OCHOBE CHUCTEMHOIO
noaxona K ero uydeHuro. CopeprkaHue CKIIAJIbIBAETCA U3 CUCTEMBI MOHSTHHA O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKON pEaKLUu.
O0e 3Tu cucTeMbl CTPYKTYPHO OpraHM30BaHbl 110 MPUHLHUITY MOCIEI0BATEIBHOIO
pa3BUTHsS 3HAHMKM 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, IMPEICTaBICHUH 00
ANEKTPOIUTUYECKON TMCCOIMAMU BEUIECTB B pacTBOpax. TeopeTuuecKue 3HaHUs
paccMaTpUBAIOTCSI HA OCHOBE OHMIIMPUYECKH TIOJYYEHHBIX M  OCMBICICHHBIX
(bakKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITOJHSSA
GbyHKIMH OOBACHEHHS] U MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU
MPAKTUYECKOTO MPUMEHEHUS U TIOJYUECHHS U3yYaeMbIX BEIIECTB.

Takast opranuzanus coAep>KaHus Kypca CIOCOOCTBYET MPEACTaBICHUIO
XUMHAUYECKON COCTABJIAIOIIEM HAy4YHOW KapTUHBI MUpa B JIOTHUKE €€ CHCTEMHOM
npuponbl. TeM caMbIM oOecneuMBaeTCs BO3MOXHOCTH (DOpPMHUpPOBAHUS 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 U3YUYEHHBIX KypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey.

Henn n3yyenus: yaeOHOro npeamera « XuMus»
K HampaBiieHHMIO NEPBOCTENEHHOW 3HAYUMOCTH NP peanu3aluu
oOpa3oBaTeNpHBIX (QYHKIMH npeaMera «XUMHUS»  TPATULIUOHHO  OTHOCAT
dbopMupoBaHUE 3HAHHI OCHOB XMMHUYECKOW HayKHW KakK OOJIACTH COBPEMEHHOTO



€CTECTBO3HAHHUS, NPAKTHUECKON [EATEIbHOCTH YeJIOBeKa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOM KYJbTYpHl. 3ajada MpeaMeTa COCTOUT B (POpMHpPOBAHUH
CUCTEMbl XUMHUYECKMX 3HAHUN — BaKHEWIIMX (AKTOB, IMOHATHM, 3aKOHOB H
TEOPETUYECKUX IOJOKEHUM, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, S3bIKka HAyKM, 3HAHUI O HAy4YHbIX METOJAaX W3yYEHHUs BEIIECTB U
XMMHUYECKUX PEAKIM, a Takke B (POPMUPOBAHUM U PA3BUTUHM YMEHUH U CIIOCOOOB
JESATEIIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOJIIOJIEHUEM U IPOBEICHHEM
XMMHUYECKOTO IKCIEPUMEHTa, COOIIOICHUEM IpaBWil 0€30IacHOro OOpalleHus ¢
BELIECTBAMHU B [TIOBCEHEBHOM KU3HMU.

Hapsiny ¢ >TuM nenu u3ydeHus MpeAMETa B IMPOrpaMMe YTOUYHEHBI U
CKOPPEKTUPOBAHbI C yUYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
obOpasoBanus. CerogHs B 00pa3oBaHMM 0co00 3HAUUMOM  HpU3HAETCS
HAlpaBJIEHHOCTh OOyYeHHs Ha pa3BUTHE U  CAMOPAa3BUTUE  JIMYHOCTH,
(dopMupoBaHue €€ HHTEIIEKTa U 001el KynbTypbl. OOyueHHEe YMEHUIO YUUThCS 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, COTPYJHHUYECTBY, CaMOCTOSTEIHHOMY MPHUHATHIO PEIICHHA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHIM KU3HU;

HaIpaBJIEHHOCTh OOYYEHHUs HAa CUCTEMAaTUYECKOE MPHUOOILEHNE YUaIIUXCs K
CaMOCTOSITEJIbHOM MO3HABATENIbHOM N1€ATEIbHOCTH, HAYYHBIM METO/aM IO3HaHUS,
GhOopMUPYIOITUM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecrieuyeHne yclIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM MAESATETbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIINX YHHUBEPCAIBHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JIESTEIBHOCTH;

dbopMupoBaHre yMeHUI OOBSCHATH W OICHUBATH SIBICHUS OKPYKAIOIIETO
MUpPa Ha OCHOBaHHUH 3HAHHWI U OTIBITA, TOTYUYEHHBIX MPU U3YYCHUN XUMUU;

dbopmMupoBaHre |y OOy4arOmMxXcs TyMaHUCTHYECKUX  OTHOIICHUH,
NMOHMMAaHUS [IEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH OKOJIOTHUYECKU
LIEJIeCO00Pa3HOro MOBENECHUSIT B OBITY M TPYAOBOM JAESATENBHOCTH B LENISAX
COXPaHEHUS CBOETO 3/I0POBbsSI U OKPYKArOIIel MPUPOIHOM Cpebl;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEUYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWIIs U HAMpaBICHHOCTH NajbHEHUIIEro
oOyueHus.

[lpuHumn, mOAXoabl U 0ocoOble  oOpa3oBaTelbHbIE  MOTPEOHOCTH
ooyuatomuxcs ¢ HOJIA mo mpenmetry «XuMus» Te K€, 9TO U TPU H3yUYECHUH
(bu3HKH.



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

Conepxxanue yueOHOro npeamera « XumMus»

8 KUIIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Posib XMMHM B KM3HM 4Ye€JIOBEKAa. Tena W BEIIECTBA.
@u3nyecKue CBOMCTBA BEIIECTB. ArperatHoe cocTositHue BemiectB. llonstme o
METOJaX MO3HAHUS B XUMHUHU. XUMUS B CUCTEME HayK. YHCThIe 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
COEJIMHEHNUHU.

Pu3NYECKUE U XUMHUYECKHUE SIBJICHUS. XUMHUUYECKas pEaKIns U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUUYeckue ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEaKIUil (COEIUHEHUS, PA3JIOKEHUS, 3aMEILICHNs, OOMEHA).

XUMHUUYECKHM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYAOM, C
npaBuiamMu paboThl B JIaDOpaTopuu M NpuéMamMu OOpaleHus: ¢ J1adbopaTopHbIM
o0OpyJOBaHMEM; M3y4YEHHE U ONUCaHUWE (PUBUYECKHX CBOMCTB 0Opa3IoB
HEOPTaHUYECKUX BEIECTB; HaOMofeHue (pu3nyeckux (IJIaBIICHHE BOCKA, TasHUE
JbJa, pacCTUPaHUE caxapa B CTYIKe, KUTICHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHre cBeuHW, MPOKAJMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE Melia C
KHUCIIOTOM) SIBJICHUH, HAOIIOZICHUE U ONMCAHNE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuuii (pa3noKeHHE caxapa, B3aUMOJEHCTBHUE CEPHOM KHCIOTHI C XJIOPHUIIOM
Oapus, paznoxenue rugapokcuaa Mmenu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xene3a ¢ pactBopom conu Menu(ll)); nzyuenue cmocoboB pazmeneHus cmeceit (c
MTOMOIIBIO MarHura, bunsTpOBaHUE, BBIITAPUBAHUE, TUCTUIUISLINS,
xpoMarorpadusi), TpPOBEIECHWE OYUCTKH TOBAPEHHOW COJIM; HAONIIOJCHHE U
OMKCAaHKE PE3YJIbTATOB IPOBEACHUS OMBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MacChl; CO3/IaHUE MOJIeJIel MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelue npeacTraBuTeId HCOPraHM4eCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3meMeHT U IpocToe
BemecTBo. HaxokneHuwe kuciopoja B Tpupojae, (PU3nyeckue W XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcuzapl. [lpumenenwe xucnopoma. CrocoObI
MOJIyYCHHUS] KHUCIOpoJa B JabopaTopud U TMPOMBINIIEHHOCTH. KpyroBopoT
KHciopoaa B mpupoae. O30H — aioTponHas MOAU(PUKALNS KUCIOPOa.

TennoBoit 3(PeKT XUMUYECKON peakuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U HHAOTEPMUYECKHE PeaKUHUU. TOIIMBO: Yrojb U METaH. 3arpsi3HEHHE



BO3lyXa, yCWJICHHUE MapHUKOBOTO d((eKTa, pa3pyInieHrne 030HOBOTO CIIOA.

Bomopon — »sieMeHT M mpocTtoe BemecTBO. HaxokaeHuwe Bomopona B
npupoae, GU3MYECKHEe MW XUMHUYECKHE CBONCTBA, TNPUMEHEHHE, CIIOCOOBI
nosnyuyeHus. Kucnotsl u conm.

KomuuectBo BemiectBa. Monbs. MomsipHass macca. 3akoH ABoraipo.
MounsipHbIii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPABHEHHSIM.

dusnueckne CcBoWcTBAa 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 BoJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanusa neopranuueckux coenuneHuid. Oxcuppl. Kimaccudukanus
OKCUJIOB:  cojieoOpa3ytonue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecolsieoOpasyrone. HomeHknaTypa okcuIoB (MEXIyHapO Hasi U TPUBHAIIbHAS).
Pu3nuecKue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne OKCuIoB.

OcHoBanus. Knaccudukarnuss ocCHOBaHUMN: MIENOYM W HEPACTBOPUMBIE
ocHOoBaHUsA. HoMeHkIaTypa OCHOBaHMHI (MEXIyHapoAHass M TpPUBHUAJbHAs).
OuU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBAaHUH. [lomyueHrne 0oCHOBaHMIA.

Kucnotsr. Knaccudukanus KHUCJIOT. Howmenknarypa KUCJIOT
(MexayHapojHas U TpuBHabHas). PU3HUECKHUE U XUMUUYECKUE CBOMCTBA KHUCIIOT.
Psan aktuBHocTH MetaiuioB H. H. bekerosa. [lomydyeHnue Kucior.

Comun. Howmenknatrypa conedt  (MeXIyHapoAHas W TpPUBHUAJIbHAA).
DuU3NYECKUE U XUMUYECKUE CBOKMCTBA cosel. [lonmydenue comnen.

['eneTnueckas CBSI3b MEXK]Iy KJIaCCaMH HEOPTaHWYECKUX COCTUHECHUM.

XUMUYECKUM DKCIIEPUMEHT: Kadye€CTBEHHOE OIPEIEICHUE COAEPKaHUs
KHCIIOpOJa B BO3[yX€; IMOJy4YeHUEe, COOMpaHUE, pACIO3HABAHUE U HU3YyUYCHHE
CBOMCTB KHCJIOpOJa; HAOJIOJCHUE B3aUMOJICUCTBUS BEILECTB C KHUCIOPOJIOM H
YCJIOBUSI BO3HUKHOBEHHMSI M TPEKpalleHuss ropeHus (moxapa); 03HaKOMJICHUE C
oOpa3llaMd OKCHUJIOB M OIIMCAaHME UX CBOMCTB; TOJyuyeHUE, coOUpaHue,
pacno3HaBaHHE M HW3Y4YEHUE CBOMCTB BoJopoAa (TOpeHHE); B3aUMOJCHCTBUE
Bojiopoaa ¢ okcujpoM meau(Il) (BO3MOXKHO HMCIOIB30BAHUE BHUACOMATEPUATIOB);
HaOMoieHNe O0pas3IoB  BEMIECTB KOJIMYECTBOM |  MOJIb; HCCJIEIOBAaHHE
OCOOEHHOCTEM  pacTBOPEHUS BEIIECTB C  Pa3IMYHON  PACTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEW PaCcTBOPEHHOTO
BEILIECTBA; B3aMMOJCHCTBUE BOALI C METAUIaMH (HATPUEM H  KaJIbLIHEM)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAITIOB); OMPEACICHUE PACTBOPOB KUCIOT
U IIeJ0YeH ¢ MOMOIIBI0 WHIUKATOPOB; UCCIIEA0OBaHNE 00pa3ll0B HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJICHUE MU3MEHEHHUS OKPAaCKU WHJUKATOPOB B
pacTBopax KHUCJIOT W Ieouel; uzydeHue B3zaumonaercTBus okcupa meau(ll) c
pacTBOPOM CEPHOM KHCJOTBI, KMCJIOT C METaulaMU, PEaKUUil HeUTpaau3aluu;
MOJTy4Y€HHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOIO METaJljia APYrUM M3
pacTBOpa COJIM; PELUICHUE AKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxnenmme

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
rpynmnax CXOAHBIX OJJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENIbHbIE METaJIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y TUJPOKCUJIBI.

[lepnognueckuil 3akoH. Ilepmognyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KopoTkonepuognas W JUIMHHONEPHOAHAS  (POpMBI
[Tepuoanueckoit cucreMbl XUMHYECKUX 3eMeHTOB [. Y. MenneneeBa. Ilepronasl
U rpynnbl. PU3NYECKUA CMBICT TOPSIKOBOIO HOMEpa, HOMEPOB IEpuoaa U
IPYMIBI 2JIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHBIX sjep. WM30Tombl.  DJIEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX 000J0YEK aTOMOB IEpBBIX 20 XMMHUUYECKUX 3JIEMEHTOB
[Tepuomnueckont cucrembl J[. WM. MenaeneeBa. XapakTepUCTHUKA XUMHYECKOTO
3JIEMEHTA TI0 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pPaJauyca aTOMOB XHWMHYECKUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNnaM U NepuojaM. 3HaYCHHUE
[Teproanueckoro 3akoHa v [lepruoIndecKor CUCTEMbl XUMUYECKUX SJIEMEHTOB JIJIA
pa3BUTHS HayKu U npakTuku. [. 1. MenaeneeB — y4€HbI U TpakIaHUH.

Xumudeckast cBsi3b. KoBaneHTHas (mojsipHas Y HEMNOJIAPHAs) CBS3b.
DIIEKTPOOTPUIIATEILHOCTh XUMHYECKHUX 3JIEeMEHTOB. FIoOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU.
IIporiecchl OKKCIIEHUSI U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKHN JKCIIEPUMEHT: H3y4YeHHE OOpas3IoB BEIICCTB METAIIOB U
HEMETAJUIOB;, B3aWMOJCHCTBUE THIPOKCHAA IIMHKA C PacTBOPAMHU KHCJIOT U
1IEJIOYEH; TPOBEICHUE ONBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (ropeHue, peakiiuu pa3aoKeHus, COSAUHEHNS ).

MeknpeaMeTHbIe CBA3H

Peanuzaius MeXNpEeAMETHBIX CBSI3€M INpH M3YUYCHUHM XUMHUU B &8 Kjlacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHUE KaK OOIMUX €CTECCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TOHSATHUM, SBJISIIOIIMXCS CUCTEMHBIMH JIJII OTJEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

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

®dusuka: Marepus, aToM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PaAUOAKTUBHOCTb, MOJICKYJA, JJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEIO,
00BbEM, arperaTHOe€ COCTOSIHME BEIECTBa, a3, (U3UYECKUE BEIUYUHBI, STUHUIIBI
HM3MEpPEHMSsI, KOCMOC, TIJIaHEThl, 3BE3/1b1, COJTHIIE.

buonorus: dorocuntes, nprxanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdhepa, MUHEpaATbl, TOPHBICE MOPOIbI,
MOJIE3HBIE UCKOIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KUIACC

BemecTBO M XMMHUYecKasi peaKkius

[Tepnonnueckuin 3akoH. llepuomnueckas cUCTEMAa XUMHUYECKUX 3JIEMEHTOB
. Y. Menneneera. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOICTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAIIHS, KaTbLUA U UX COETUHECHHI
B COOTBETCTBUM C TIOJIOKEHHEM »3JIEMEHTOB B Ilepuommyeckoil 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 " HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TpUBUAIbHAS ). XUMUUYECKUE CBOMCTBA BEMIECTB, OTHOCSIIUXCS
K pa3MyHbIM KJaccaM HEOPTaHUYECKUX COCIAMHEHUN, TEeHETHYECKas CBS3b
HEOPTaHUYECKUX BEIECTB.

Knaccudukainys XUMHUUECKUX PpEAKIUNA MO pa3IuYHbIM MpU3HAKaMm (110
YUCIy U COCTaBY yYaCTBYIOIIUX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3 (deKTy, mo
W3MEHECHUIO CTENEHEeW OKMUCIICHUSI XUMHUYECKUX JJIEMEHTOB, MO O0OpaTUMOCTH, MO
YYaCTHIO KaTalu3aropa). DK30- U IHJAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocT Xxumuueckou peakiuu. [loHstre o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHe 0 TOMOTE€HHBIX U TeTepOreHHBIX
peakuusax. [lonamue o Xxumuyeckom pasHogecuu. Daxkmopwul, GruAIOUWUE HA
CKOPOCMb XUMUYECKOU PeaKyuu U NOJIOHNCEHUE XUMULECKO20 PAGHOBECUSL.

OKHUCIUTETPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMHM, JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YPaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMHOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus AIEKTPOJIUTUIYECKOU JTUCCOLUALINY. DIIEKTPOIUTHI 51
HEIJIEKTPOoauThl. KaTuoHbl, aHUMOHBL. MexaHU3M JHUCCOLMAIIMU BEIIECTB C
pa3IMUHBIMU BUJAMU XUMHUYECKOW CBsi3U. CtemeHb nuccouuanuu. CuiabHbIE U
ci1a0ble DJIEKTPOJIUTHI.

Peakiun woHHOro oOMeHa. YCIOBUSI TPOTEKAaHUS PEaKIUid HOHHOTO
oOMeHa, MOJTHBIE U COKpAIIEHHBIC NOHHBIC YpaBHEHUS peakiuii. CBOHCTBA KUCIIOT,
OCHOBAaHMM ¥ COJieH B CBETE TPEJCTAaBICHUNA 00  DIEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakliMy Ha HOHBIL. [lonsamue o cudpoause coiell.

XUMUYECKHUI SKCIEPUMEHT: O3HAKOMJIEHHWE C MOJIETSIMH KPHUCTALUIMYECKUX
pemEéTOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpWJA HATpHUsA), MCCIECIOBaHUE 3aBUCUMOCTU
CKOPOCTH XHUMHYECKOM peakluu OT BO3JCHUCTBUS PA3IUYHBIX (DAKTOPOB;
MCCJIEIOBAHUE JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIECcCca AUCCOLUALIAN
KHUCIIOT, Iejouyed u cojed (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB);
MPOBEJICHUE OIBITOB, WJUTFOCTPUPYIOUTUX TPU3HAKU MPOTEKAHUS PEeaKIIUi HOHHOTO
oOMmeHa (0Opa3oBaHME OCaJKa, BBIJICJICHHE Ta3a, o0Opa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
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(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, IMIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NpUMEHEHHE. JleicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA Ha OPraHU3M YeJOBEeKa. BakHelmme XJIOpUAbl U HUX
Hax0JICHUE B IIPUPOJIE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenue u pu3HUecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPBHI.
AnnoTponHble MOAU(PUKALMK KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBosiopo/1, cTpoeHuE, (PU3NYECKUE U XUMUYECKHEe CBOMCTBA. OKCHUIBI CEPhl KaK
NPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas kuciora, (Qunyeckue H
XMMHUYECKHE CBOWCTBAa (00lIME Kak TMpEeACTaBUTENs Kjacca KHUCIOT M
cneuuduueckne). XUMHUECKUE PEAKIUH, JEKAlIMe B OCHOBE MPOMBIIUIEHHOTO
cnocoba mosyuyeHusi cepHoil kucioTsl. [Ipumenenue. Conau cepHOM KHCIIOTHI,
KayecTBEHHasl peakius Ha cynb(ar-uoH. HaxoxneHnue cepsl U e€ coeluHEHUN B
npupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIIEW Cpelbl COCAUHEHUSMH CEpbl
(KUCTIOTHBIE JTOKIIM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
NpeI0TBPAICHUS.

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

A30T, pacnpocTpaHEeHUE B MPUPOJE, PU3NYECKHE U XUMHUYECKUE CBOMCTBA.
KpyroBoport a3orta B npupojie. AMMHAK, €ro pU3NYECKUe U XUMUYECKHUE CBOWCTBA,
noiyyeHue W npumeHenwe. Conu aMMOHHUA, MX (PU3NYECKHE W XHUMHUYECKHE
CBOICTBa, NnpuMeHeHue. KauecTBeHHass peakuusi Ha WOHBI aMMOHHUS. A30THas
KHCIIOTa, €€ ToJlyueHue, (U3MYecKhe W XHUMHUYECKHe CBOWCTBa (0OIIue Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U
coJiell aMMOHHS B Ka4eCTBE MUHEPAJbHBIX yI00pEeHH. XUMUUYECKOE 3arpsi3HCHUE
OKpYXaloIllel Cpellbl COEAMHEHUSIMHU a30Ta (KHUCIOTHBIE JOXAHW, 3arpsi3HEHHE
BO3]lyXa, ITOYBBI U BOAOEMOB).

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

O6mas xapaktepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepoa, amioTporHble MOAM(HUKAIMK, PACIPOCTPAHEHHE B MPHUPOJIE,
dbuznyeckrue M XUMHUYECKUe CBoMcTBa. AncopOiusa. KpyroBopor yriepona B
npupone. Okcuapl yrieponaa, ux (GU3nIecKue U XMMHUYECKHUE CBOWMCTBA, IEUCTBUE
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Ha JKUBBIC OPraHU3MBI, MOJYyYEHHUE W TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI,
CBsi3aHHble C oOkcugoM yraepona(lV); rumoreza ria00anbHOrO MOTEIICHUS
KJIMMATa; MapHUKOBBIA 3PPeKkT. YroapHas KuciaoTa U €€ Coiu, uX (Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MOJy4YyeHUE U NpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHatnonbl.  Mcnonb3oBanue  kapOoHaTOB B OBITY,  MEAMIIMHE,
MPOMBIIIVIEHHOCTHU U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHble  MOHSATHS 00  OpPraHMYECKMX  BEIIECTBaX  Kak
O COEIUHEHUSIX yriepoaa (MeTaH, 3TaH, ATWUJICH, alleTUJICH, 3TaHOJ, TJIMIICPHH,
YKCYCHasi KucioTta). Mx cocmaé u xumuueckoe cmpoenue. lloHsitue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: >KHUpax, Oeikax, yrjieBojax — U UX POJU B
XKU3HH 4YeloBeKa. MamepuanbHoe eOuHCcmeo Op2aHUu4ecKux U HeopeaHuyeckux
coeouHeHul.

KpemHunii, ero ¢usnueckue W XHMHYECKHE CBOWCTBA, TOJYy4YEHHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoje. OOmume mnpeacraBieHuss 00
okcuae kpeMuuaA(IV) u kpemuueBoil kuciore. CUIMKATHI, UX HUCIOJIb30BAHHUE B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaowcHetiuue cmpoumenbHvle MAMepuabl:
Kepamuka, Cmekao, yemenm, oOemow, oicenezobemon. Ilpobremvr 6Oezonactozo
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUZHUL.

XUMUYECKHUI SKCIIEPUMEHT: M3yUYE€HHE 00pa3lloB HEOPTAHUYECKUX BEIECTB,
CBOMCTB COJISSHOM KHCJIOTHI; IPOBEACHUE KaU€CTBEHHBIX PEaKIUi Ha XJIOPUIANOHBI
1 HaOJII0JICHUE MPU3HAKOB MX MPOTEKAHWS;, OMBITHI, OTpa)karliue Gpuznyeckue u
XUMHUYECKUE CBOWCTBA TAJIOTEHOB U UX COEAMHEHUN (BO3MOXXHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHWE C oOpasllaMu XJOPUIOB (TajJOTeHUIOB);
O3HAKOMJIEHHE C oOpa3nmamMu cepsl M €€  COeAMHEHUSMU  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB); HAOIIOIEHNE TIpoliecca OOyTIMBaHUs caxapa
IOJ JCHWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTBI; M3yYEHUE XUMHUUYECKUX
CBOMCTB pa30aBIECHHON CEPHOI KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHON PEaKIuy Ha
cyibar-uoH u HaOmOIEHWE TpU3HaKa €€ TMPOTEKaHUS, O3HAKOMJICHHE C
dbuzndeckuMu CBOMCTBaMH a3oTa, (ochopa u ux coeauHeHUM (BO3MONKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMH a30THBIX M (POCPHOPHBIX
yaoOpeHui; moJiydeHue, coOupaHue, pacrno3HaBaHWE U U3YYCHUE CBOWCTB
aMMMaKa; MPOBEJICHUE KAUeCTBEHHBIX PEaKlMil Ha MOH aMMOHUS U PochaTHoH U
W3yUCHHE TMPU3HAKOB HUX TMPOTEKaHUs, B3aUMOJCHCTBUE 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,
pacrio3dHaBaHME€ W  UW3YYEHHE CBOMCTB  YIJIEKMCJIOTO Ta3a; MpPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT- W CUJIMKAT- HOHBI M M3y4YeHUE TPU3HAKOB
WX TOPOTEKaHUs; O3HAKOMIICHHE C MPOAYKIHUEH CHIMKATHOM MPOMBIIIJICHHOCTH;
pelIeHre SKCIEPUMEHTAIBHBIX 337a4 Mo Teme «BakHelme HeMmeTaibl U UX
COCTMHEHUSD.
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10 knacc

MeTasibl 1 X COeIMHEHUS

OOmrasi XapakTepucTUKa XHUMHYECKHX DIIEMEHTOB — METAUIOB  Ha
OCHOBaHUHU MX ToJ0XKeHus B [leproguueckoil cucteMe XUMHUYECKUX HJIEMEHTOB
. . MengeneeBa u crtpoeHusi aroMoB. CTpoeHHe MeTauioB. Meramndyeckas
CBS3b M METAJUIMYECKAsl KPUCTAJUIMYECKAS] PEHIETKA. DJIEKTPOXUMHUUYECKUN Pl
HaMpspKeHU MeTauioB. OU3nyecKre U XUMUYECKHUE CBOWMCTBA MeTaiuioB. O01me
CIOCOOBI TOy4YeHUs: MeTauioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3aluThl X OT Koppo3uu. CimaBbl (CTadb, YyryH, IIOPaTIOMHHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY U TPOMBIIIEHHOCTH.

[[lenounble MeTaIIbL: TOJIOKEHNE B [leproanyeckor cucTeMe XUMHAYECKUX
anemeHToB . . MennaeneeBa; CTpoeHHME MX aTOMOB; HAXOXKJICHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuiabl u
TUJAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB W HUX
COCIMHEHNH.

[[lenoyno3emenbHble  METaIbl MAarHuii W KaJdbIUM:  MOJ0XKEHUE
B llepnonnueckon cucreme xumuueckux snemMeHToB Jl. 1. MenneneeBa; crpoeHue
UX aTOMOB; Hax0xJAeHue B npupojae. Guznueckue 1 XuMUYECKUE CBOMCTBA MarHus
U Kanplug. Baxkdeimme coeauHeHUsT Kainblidsg (OKCHUIl, THUIPOKCHJ, COJIH).
XKécTkocTh BOJIBI U CITOCOOKI €€ yCTpaHEHUSI.

AnmoMuHM:  TonoxkeHue B Ilepuoanueckoil  cucTeMe  XMMHYECKUX
sanementoB J[. WM. MeHneneeBa; CTpOoe€HHE aTOMa; HAXOXKICHHUE B MPHUPOJE.
duznyeckre 1 XMMUYECKHE CBOMCTBA almfOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHIA
U TUAPOKCHUA ATFOMUHUSL.

Kenezo: monoxenue B llepuoanueckor cUCTeME XUMUYECKUX SJIEMEHTOB
. 1. MengaeneeBa; cTrpoeHrne aToMa; HaxoXkAcHUE B Ipupone. Pusmyeckue u
XUMUYECKUE CBoMcTBa xene3a. Okcuapl, THApoKcuasl u coiu xene3a(ll) wu
xenesa(I1l), ux cocras, CBOMCTBA U MOTyUYCHHUE.

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMud METAJJIOB U
CIUIaBOB, MX (PU3NUECKUMH CBOMCTBAMU;, H3YyUYEHHE PE3YJbTaTOB KOPPO3UU
METAZIOB  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHUIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIA KAJIBIMS U HATPUS C BOAOU (BO3MOXKHO HCIIOJIH30BAHUE
BHUJICOMATEPHUAIIOB); HCCJIEIOBAHUE CBOMCTB MKECTKOW BOABI, Mpoliecca TOPEHUs
kKeJeza B KUCIopoe (BO3MOXKHO HMCHOJIb30BAHHE BUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMi Ha HMOHbI (MarHus, KaJblMs, AJIOMUHHS,
nuuka, xxenesa(ll) u sxeneza(Ill), menu(Il)); HaGaroneHUe U onMMCcaHUE TPOIIECCOB
OKpalllMBaHMWs IUIAMEHUM HWOHAMHM HATpus, Kadusg ¢ KaJblus (BO3MOXKHO
WCIIOJIB30BaHUE  BUJIEOMATEPUATIOB); HUCCIETOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS M THAPOKCHAA IIMHKA; PEIICHHE JKCIePUMEHTATbHBIX
3az1a4 1o treMe «BakHel1e MeTajuIbl U UX COSIUHEHU.

XuMus M OKpY:KaOLIad cpeaa

Hossie Matepuansl 1 TeXHOJOTMU. BemecTBa u Marepuansl B IOBCEIHEBHOU
JKU3HU 4YeloBeKka. XUMHUA U 3J0pOBbe. be3omacHoe HMCHOIb30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoImp NMpu XHUMHYECKUX OKOTax
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U oTpaBieHUsIX. OCHOBBI KOJOTUYECKONW TPAMOTHOCTU. XUMUYECKOE 3arps3HEHHE
OKpY»Karolen cpenbl (peaenbHas qonyctuMasi KoHueHtpanus semectB — [1JIK).
Ponib XxvuMuu B perieHnu 3K0JIOTMYEeCKUX MPoOIIeM.

[IpupogHbIE MCTOYHUKH YTIEBOAOPOIOB (yroib, MPUPOJHBINA Ta3, HEQPTH),
MPOYKTHI KX TIEPEPAOOTKH, MX POJIb B OBITY M MPOMBIIIJICHHOCTH.

XHUMHYECKUI 3KCHEPUMEHT: H3ydyeHHe oOpa3lloB MaTepHalioB (CTEKJIO,
CIIaBbI METAJUIOB, IOJTUMEPHBIE MaTEPHAIbI).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeIMETHBIX CBS3€M NpH H3y4eHHMM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUH, TaK U MOHATUH, SBJISIOMIUXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEeHHO-HAYYHbIE MOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccudukamus, TMNepUOJUIHOCTh, HAOIIOJICHNUE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, HW3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
s deKT, TEXHOIOTHS, MaTEPUAIIHI.

dusuka: marepusi, aTOM, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKHUN 3apsj]l, MPOBOJHUKH,
NOJyIPOBOJHUKH, JTUAJIEKTPUKU, (OTOIIEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMUECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunTes, Apixanue, O6mocdepa, sKOCUCTEMA, MUHEPAIbHbBIC
yA0OpeHusi, MHUKpPODJIEMEHTBhI, MAaKpOJJIEMEHTBI, THTATEJIbHBIC  BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MuUHEpaybl, TOPHbIE MOPOJIbI, IMOJE3HBIE
UCKOTIaeMbl€, TOTUIUBO, BOJTHBIE PECYPCHI.

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

N3yyeHne XuMUHA B OCHOBHOW IIIKOJIE HAMpPABICHO HA JIOCTHXKEHUE
OOy4YaroIMUMHUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX PE3yJIbTaTOB
OCBOEHHSI YYEOHOI0 MpeaMETa.

JIMYHOCTHBIE Pe3yJIbTAThI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydYeHUs XUMHH B €JIMHCTBE YYEOHOW WU
BOCIIUTATENBHON JleaTeibHOCTH OpraHu3alid B COOTBETCTBUM C TPAJUIIMOHHBIMU
POCCHUUCKUMHU COITMOKYJIBTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMU,
MPUHATBIME B OOIIECTBE MPaBWJIAMU W HOPMaMHU TOBEIEHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COTTMATM3AIIUN O0YJAFOIITIXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIC B
YacTH:

ITaTproTHYECKOr0 BOCIIUTAHUSA

1) [EHHOCTHOTO  OTHOIIEHHWS K  OTEYSCTBEHHOMY  KYJIBTYPHOMY,
HUCTOPUYECKOMY M HAYyYHOMY HACJEUIO, MOHUMAaHUs 3HAYEHUS XUMHUYECKOU
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HAayKH B JKU3HH COBPEMEHHOT0 OOIECTBa, CIIOCOOHOCTH BJANETh JOCTOBEPHOMU
uHbopMalluelt O TEepeOBBIX JOCTIDKCHHUAX U OTKPBITHUSIX MHPOBOM H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTpOWCTBE
MUpa 1 O0IIEeCTBa;

I'pasxkpanckoro BocnuTanus

2) TpEACTaBICHUS O CONMAIBHBIX HOPMAaX M IMPAaBHJIAX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCNEOBATEeIbCKOM, TBOpPUECKOW M APYrUX  BHIAX
JeSATEeIbHOCTH; TOTOBHOCTH K Pa3HO-00pa3HON COBMECTHON JEATEIbHOCTH MpPH
BBINIOJIHEHUU YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOM y4eOHOM JeATeNbHOCTH; TOTOBHOCTU
OLICHMBATh CBOE IIOBEJICHWE M TMOCTYIKH CBOMX TOBAapUUIEH C IO3ULUU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS NOCIIEICTBUI MOCTYIIKOB,;

LleHHOCTH HAYYHOT'O IO3HAHMUS

3) MHUPOBO33PEHYCCKUX TMPEACTABICHUI O BEHICCTBE M XUMHUYCCKOU
pEeaklMi, COOTBETCTBYIOUIMX COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH H
COCTABJISIFOLIIMX OCHOBY I IOHMMAaHHs CYLIHOCTHM HAyYHOM KapTHUHBI MHpA;
OpEJICTaBICHU 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  PAa3BUTUS  MPHUPOJBI,
B3aMMOCBS35X YEJIOBEKa C MPUPOJHON CPEOi, O POJIM XMMHMM B TMO3HAHUU 3THUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTEILHBIX MOTUBOB, HAIIPABJICHHBIX HA MMOJyYCHUE HOBBIX 3HAHUM
10 XUMHH, HEOOXOIUMBIX JIJIsl 0ObSICHEHUSI HAOI0JaeMBbIX MPOLIECCOB U SIBICHUM;

5) mo3HaBaTeNbHOW, MHPOPMALIMOHHOW W YUTATEIBCKOW KYJIBTYPBI, B TOM
YHUCJI€ HAaBBIKOB CAMOCTOSITENBHOM pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOr, JOCTYNHBIMH TEXHHUYECKUMHU CpEACTBaMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

6) uHTEepeca K OOYYCHHIO W MO3HAHUIO, JTFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  caMOOOpa30BaHHIO, TMPOEKTHOM U  HMCCIEN0BATEIbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBICHHOCTH M YPOBHS OOy4Y€HUsS B
JTaJIbHEHIIIEM;

®opMHUPOBaHUs KYJbTYPHI 310POBbS

7) OCO3HAaHUSI IICHHOCTH KHM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KHW3HH, OCO3HAHUSA MOCIEACTBHI U
HENPUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOICHUS alIKOTr0Isl, HAPKOTUKOB, KypEeHHUs),
HEOOXOJIMMOCTH COOIOJICHHS TpaBUia OE30IaCHOCTH TMpU  OOpAIICHHH C
XUMHUYECKMMH BEIIECTBAMU B ObITY U PEaNbHON KU3HH;

TpyaoBoro Bocnuranus

8) mHTepeca K MPaKTUYECKOMY U3ydeHHIO npodeccuil u Tpyaa pa3inyHOTOo
poJa, yBaKEHUE K TPYY U pe3yJbTaTaM TPYJIOBOM AESTEILHOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XHWMHH, OCO3HAHHOTO BBIOOpA
WHIUBUYyJIbHOM TPAaeKTOPUU MPOAOJIKEHUSI 00pa30BaHus ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
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yCHEenrHOU TMpodheCcCUOHATBFHON ASSTENHHOCTHA M PA3BUTHsI HEOOXOIUMBIX YMECHHI;
TOTOBHOCTbH QJIAITUPOBATHCS B IPO(HECCHOHATBLHOM Cpejie;

IKO0JIOrHYeCKOro BOCIIUTAHUS

9) 5KOJIOTHYECKH IIeJIECOO0PA3HOTO OTHOIICHUS K MPUPOJC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUs LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(GU3NYECKOMY U TICUXMYECKOMY 370POBBIO, OCO3HAHUS ILIEHHOCTH COOJIOJICHUS
npaBuUJI 0€30MMaCHOTO TTOBEICHUSI TP pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIHIX,
YIPOKAIOMIMX 3J0POBBIO U )KU3HU JIIOJICH;

10) cmocoOHOCTH HMPUMEHSATH 3HAHHS, MMOJydaeMble IIPH HU3yUYECHHUU XUMHUH,
JUISL PEUIEHUS 3a]1a4, CBSI3aHHBIX C OKPYXAIOIIEH TPUPOTHON CPEAO, MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpPhl, 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
dbopMUpOBaHUST MHUPOBO33PEHHSI OOIlEHAYYHbIE TIOHATUA (3aKOH, Teopus,
NPUHINI, TUMOTE3a, (DAKT, CUCTEMa, MPOIECC, DKCICPUMEHT MU JIp.), KOTOPHIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaX M MO3BOJSIOT Ha
OCHOBE 3HAaHUUN U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEIACTABICHUE O LETOCTHOU
HAy4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC ICUCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYISATUBHBIE), KOTOpble oOecrnednBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

MeTtanpenMeTHble pe3yabTaThl OCBOEHUSI 00pa30BaTEIBHON MPOTPAMMBI TI0
XUMHH OTPAKaIOT OBJIAJEHUE YHUBEPCAIbHBIMU [103HABATEIILHBIMU JICHICTBUSIMU, B
TOM YHUCJIE:

ba3oBbIMH JIOTHYeCKUMU 1eHCTBUAMHU

1) yMEeHHEM HCITOJIB30BaTh MPUEMBI JIOTHYSCKOTO MBIIUICHHUS PH OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISTH WX XapaKTEPHbIC
MPU3HAKKU, yCTAaHABJIMBATh B3aUMOCBS3b C JAPYTUMHU TOHATHUSIMH), HCIOJIH30BATh
MOHATHUS JJIs1 O0BCHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKITUi;
yCTaHABIMBATh TMPUUMHHO-CIIEACTBEHHBIC CBS3M MEXKAY OOBEKTAMU HW3YUYCHUS;
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€IYKTUBHBIC, 10 AHAJIIOTUN);
JI€TIaTh BBIBOJIBI U 3aKJIIOUCHUS;

2) yMEHHEeM NpPUMEHSTh B TPOIECCe MO3HAHHS MOHATHSA (MIPEIMETHBIC U
METaNnpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCIIOJIb3YEMBIE B XUMHUH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIHHBIC TIPEACTABICHUS —
XUMHUYECKUW 3HaK (CMMBOJ »JJIEMEHTa), XuMuUueckas Qopmysia U ypaBHEHHE
XUMHUYECKON peakiny — MpU PEIICHUH yueOHO-TIO3HABATEIbHBIX 3aJla4; ¢ YYETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
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MIPU3HAKN W3y4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECKUX PEAKIIUN;
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3YyYAEMBIX MpOIIeCCax M SABJICHUSIX; MpeajiaraTb KpUTEPUU IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEW U MPOTUBOPEUMI; CAMOCTOATENLHO BbIOMpATH
croco0 penieHus: yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEUICHUS,
BBIOMpATh HauOosiee MOAXOASAIMMA € Y4YETOM CaMOCTOSITENIbHO BbIJICIIEHHBIX
KPUTEPUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUSMHA

3) yMeHMEM UCIOJb30BaTh IOCTABJIICHHBIE BOMPOCHI B  KAueCTBE
WHCTPYMEHTA TIO3HAHUS, a TaKKe B KAadeCTBE OCHOBBI i1 (POPMHUPOBAHUS
TUIOTE3bI [0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYXKICHUI;

4) npuoOpeTeHNe OMbITa IO IIAHUPOBAHUIO, OPraHU3allMd M IPOBEICHHUIO
YUYEHHUYECKMX JKCIIEPUMEHTOB: YMEHHME HaOMIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENBHO MPOTHO3UPOBATh €0 PE3yJbTaT, (POPMYIUPOBATH 000OIIEHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO ONbITa, UCCIIECIOBAHUS, COCTABIATh OTUET
O MpojieIaHHOM padboTe;

Paboroii c unpopmanuei

5) yMeHHeM BbIOMpPATh, aHAJM3UPOBATh U MHTEPIIPETUPOBATH UH(OPMAIIHIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAs ~JIUTEpaTypa XHUMHUYECKOTO COJEP’KaHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa); KPUTHUYECKH OIICHUBATh NPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;

6) yMEHHEM NPHUMEHSATh PAa3IUYHbIC METOJbI M 3alpOChl HPU TMOHUCKE H
orbope wuH(POpMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX  JJIsI
BBITIOJTHEHUS Y4Ye€OHBIX U TIO3HABATENbHBIX 3a/lad  OMNPENEIEHHOIO  THIIA;
npuoOpeTeHrue  ombiTa B 0O0JACTHM  MCHOJB30BaHMS  MH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJQJCHUE  KYJIb-TypOl  aKTHUBHOTO
WCIIOJIB30BaHUs PA3UYHBIX TMOHMCKOBBIX CHCTEM; CaMOCTOSITEILHO BBIOUPATh
onTUMajbHyI0 (opMy TmpeacTaBieHuss HHGOpPMAUU W WIIIOCTPUPOBATH
peliaeMble 3aJadyd HECJIOXKHBIMM CXEMaMH, JuarpaMMamu, Ipyrumu dopmamMu
rpaduKy ¥ ©X KOMOWHAILIUSIMY,

7) yMeHHEM WUCIOb30BaTh M AaHAJW3WPOBaTh B TNpoliecce y4eOHOW U
WCCJIEIOBATENLCKON JEATETPHOCTH UH(OPMAIMI0 O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI0 XO35MCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOIIEH IMPUPOTHOU
Cpelbl;

YHuBepcaJibHLIMU KOMMYHHUKATUBHBIMHY J1€iICTBUSIMU

8) yMmeHHMeM 3amaBaTh BOIPOCH (B XOJ€ JaUaiora W/WId JAWCKYCCHH) IIO
CyliectBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHHS TIPEJIOKEHHON 3a/1a4H;

9) nmnpuoOpeTeHHE OIbITA MPE3CHTAIMH  PE3YyJbTAaTOB  BBIMOJIHCHUS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOpPHOTO OIbITa, JJAOOPATOPHOUM pabOThI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMU TO3HABATEIILHOU
U WCCIENOBATEIbCKONW NESITEIbHOCTH MPHU PEIICHWH BO3HUKAIOIIMX MpoOJieM Ha
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OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJACOBAHUS MO3MIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMBI», KOOPJAMHAIMS COBMECTHBIX JEHCTBUIA,
OTIpeJIeIICHHE KPUTEPUEB 10 OLICHKE KaueCTBa BBHIITOJIHEHHON pabOThI U Jp.);

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
COCTaBISAITh WJIM KOPPEKTUPOBATHh MPEIJIOKEHHBIA alrOpUTM JIEUCTBUA MpH
BBINIOJIHEHUU 3a/IaHUM ¢ y4E€TOM TIOJIYYCHHS HOBBIX 3HAHUUA 00 H3y4yaeMbIX
00BEKTaxX — BEHIECTBAX M PEaAKIMIX; OIEHMBATh COOTBETCTBUE IOJYYEHHOIO
pe3yJsbTaTa 3asBJICHHOU LIEJIH;

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

IIpenmeTHbIe pe3yJIbTATHI

B cocraBe mnpeaMeTHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM pabodeil mporpaMMoi, BBIJEISIOT:
OCBOCHHBIE OOYYaIONIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIOCOOBI JACHCTBUA,
cnenuduyeckre s MPEeIMETHOM 00gacT «XUMHS», BUAbI JNCSITEIBHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUA, €ro MHTEPOpETaluu, MNpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYyallUsIX.

[IpenMeTHBIC pe3yJIbTaThl MPEACTABICHBI MO TOJaM OOYYEHUS U OTPAKAIOT
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, OTHOCHUTEJIbHAs aTOMHas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAA Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BbEM, OKCHJI, KUCTIOTA,
OCHOBAaHUE, COJIb, B3JEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHWCICHUS, XUMHUYECKas
peakius, KiaccuuKaus peakiuii: peakiuy COSANHEHHUs, PEaKIUU Pa3JI0KEHUSI,
peakuuu 3aMeIIeHUs, pPeaklnu OOMEHa, DK30- M HHAOTEPMHUYECKUE PEeaKIInH;
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 B3aMMOCBSI3b OCHOBHBIX XMMHYCCKHX MOHATHH (CM.
1. 1) ¥ IPUMEHSTh 3TH TOHATHS ITPH ONMUCAHUK BEIICCTB U MX MPEBPAICHHUI;

3)  HKCIOJIb30BaTh XHMHUYECKYH0 CHMBOJIMKY I COCTaBJICHHS (OpMYII
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

4)  ompeneiasATh  BaJCHTHOCTh aTOMOB  JJICMCHTOB B  OWHAPHBIX
COCIMHEHUSAX; CTETNEHb OKUCICHHUS OJJIEMEHTOB B OWHAPHBIX COCAMHEHUSX;
MIPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEIMHEHHM mo (popMyram;
BUJI XUMHUYECKOU CBA3M (KOBAJICHTHAS! U MIOHHAS) B HEOPTaHUUECKUX COCMHEHUSAX;
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5)  packpeiBath cMmbicn Ilepwomudeckoro 3akona J[. 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-rpyrmma)», Manasie U 60JbIINe
NEPHUOJIbI; COOTHOCUTh 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B TaOIUIEe
«llepuonnueckas cucrema xummuueckux odneMeHtoB /JI. . MenneneeBay ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHUX JIJIEMEHTOB
(coctaB u 3apsna sApa, oOIiee YUCIO SJIEKTPOHOB W paclpesielieHhe HX TI0
AIIEKTPOHHBIM CJIOSIM);

6) KIacCH(UIMPOBATh XHMHYECKHE OJIEMEHTHI; HEOPraHUYECKHE
BEIIECTBA; XUMUYECKUE PEAKINH (110 YHCITYy M COCTaBy YYaCTBYIOIIUX B PEAKIIHH
BEILECTB, IO TEILUIOBOMY 3D PeKTy);

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

8)  mporHo3WpoBaTh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT UX
KayeCTBEHHOI'O0 COCTaBa; BOZMOXKHOCTH MPOTEKaHMsI XUMUYECKUX MPEBpAICHUN B
Pa3IMYHBIX YCIOBUSIX;

9)  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB; MACCOBYIO JIOJII0 XMMHYECKOTO JJIEMEHTa MO (OpMyJie COCAMHEHUS;
MacCOBYIO JOJIF0O BEIECTBA B PacTBOPE; MPOBOIUTH PACUYETHl MO ypPaBHEHUIO
XUMHYECKOMN PEAKIINH;

10) nprMeHSTh OCHOBHBIC OIEPAI[MA MBICIUTCIBHON JCSITEIBHOCTH ——
aHaJu3 M CUHTE3, CpaBHEHHE, 00O0OIICHHE, CUCTEMAaTH3alluio, KJacCH(pHUKAIUIO,
BBISIBJICHHE IPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JIJIs1 U3YyUEHUS] CBOMCTB BEIIECTB U
XUMHUYECKHUX pEeaKklui; eCTeCTBEHHO-HAYYHbIE METOJbI MMO3HAHUS — HAOIIOJCHHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

11) cnegoBaTh  TpaBWJIAM  TOJb30BAHUS  XUMHYECKOW  TIOCYIOW |
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXkKe MpaBuUiIaM OOpaIleHHs ¢ BEUIECTBAMH B
COOTBETCTBUHM C HHCTPYKIIUSIMHU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHUI0O M COOHMpaHUIO Ta3000pa3HbIX BeHlecTB (BOAOpOAa H
KHCIIOpOJia), TMPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOM MacCOBOM Jionei
pacTBOPEHHOIO  BEILIECTBA;  IUIAHUPOBATb W MPOBOJUTH  XHUMHUYECKHUE
HKCIEPUMEHTHI N0 PACMO3HABAHUIO PACTBOPOB WIEJIOUEH M KHUCIOT C MOMOIIBIO
WHUKATOPOB (JaKMyc, peHoTanenH, METUIOPaHXK | JIp.).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYCCKHX IMOHSITHH: KOBAJICHTHAS
TOJISIpHAsI CBSI3b, KOBAJICHTHAS! HEMOJSPHAS CBSI3b, HOHHAS CBS3b, METAJUIMUYECKAs
CBSI3b, KATHOH, AaHHUOH, OJIIEKTPOJIUT W HEIJICKTPOJIHUT, DICKTPOIUTHUSCKAsS
JUCCOLIMAITUS, PEAKIINA HOHHOTO OOMEHa, OKUCIUTENh U BOCCTAHOBHUTETIb,
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2)  WCHIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMyIT
BEILECTB, HOHHBIX YPAaBHEHHU U YpPABHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuit;

3)  ompenensaTh BAJICHTHOCTh U CTENCHb OKUCICHHSI aTOMOB XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMUSX PA3JMYHOIO COCTaBa; MPUHAJIEKHOCTH BEIIECTB K
OMPENICICHHOMY KJIacCy COCJAMHEHUN; BUIbl XMMHUYECKOW CBS3U (KOBAJICHTHOM,
VWOHHOW, METAJUTMYECKOI) B HEOPTaHUYECKUX COEIMHEHMSX; 3apsi] HOHA; XapaKTep
Cpellbl B BOJHBIX pacTBOpaxX KUCIOT U IIEJIOYEH;

4)  OoOBACHATH, OOHmEE 3aKOHOMEPHOCTH B HM3MCHEHHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M HX COEJIMHEHHI B MpeJenax MallbIX MEepUoAOB U
TJIaBHBIX TIOJITPYIII C YYETOM CTPOSHUS UX aTOMOB;

5)  wiIaccupUIMPOBATh XUMHUYECKUE peakluu (10 M3MEHEHHUIO CTEICHEH
OKHCIICHHUSI aTOMOB XHMHUYECKHX 3JJIEMEHTOB); OIPEAECIATh HN3YUYEHHBIC THIIbI
XUMUYECKUX PEAKIINN;

6)  COCTaBIATH MOJICKYJISIPHBIC YpaBHEHHS PEAKIIHiA, XapaKTCPU3YIOIIUE
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPA30BAHHBIX 3JIEMEHTaAMU-
Hemerauiamu IVA-VIIA noarpynn (yriaepon, KpemHuid, azotr, ¢ocdop, cepa,
xjop), anemeHtamu-metasiamu IA—IIIA noxarpynn (Hatpuid, Kanuii, MarHui,
KaJbIIUM, ATIOMUHUN), a TAKXKE JKeJe3a;

7)  xapakTepu30BaTh (U3NYECKHEC U XUMHUYCCKHE CBOWCTBA aMMHAKa, W
YIJEKUCIIOro raza, B TOM 4HCIHe, JUisi 0OOCHOBaHUS CIIOCOOOB MX COOMpaHus U
pacro3HaBaHus IPU MOJYYEHUH B J1a0OPaTOPHH;

8)  xapaktepu3oBaTh (ONMUCHIBATH) OOIIHME XWMHYECKHE  CBOWMCTBa
BEILIECTB PA3JUYHBIX KJIAacCOB, NOATBEpXkAass HTO ONHCAHUE MpPUMEpPaMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINA;

9)  COCTaBIATH YPaBHEHHUS: DJICKTPOIMTHYCCKON JHUCCOLMAIMHA KHCIIOT,
1ieJIoYeil U CcoJiel; TOJIHbIE M COKpAllleHHbIE YPABHEHMSI PEaKUHUl HOHHOTO
0oOMEHa; peakiyii, MOATBEPKIAIOIINX CYIIECTBOBAHUE M'€HETUYECKON CBI3U MEXKITY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

10) cnmemoBaTh mpaBWJIAM  TIOJb30BAHHUS XUMHUYECKOW TIOCYJIOW H
7a00paTOPHBIM 000PYJOBAaHUEM, a TAK)Ke MpaBHJIaM OOpalIeHUsl C BEUIECTBAMU B
COOTBETCTBUM C WHCTPYKLHUSIMU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XWMHUYECKHX
OMBITOB MO TOJYYEHHUIO M COOMpPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHaka u
YIJIEKUCTIOTO Ta3a) (Ipy HaJIU4YMU BO3MOXKHOCTU WJIM MPOBOAWTH BUPTYabHBIC
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 U
KaTUOHBI METAJUIOB (MarHusi, Kaublus, amomunus, xxene3a (II) u (III), menu (II),
LMHKA), TPHUCYTCTBYIOLIME B BOJHBIX pPACTBOpPaX HEOPraHUYECKUX BEIIECTB;
noATBepKAarolue aMm(poTEpHbIE CBOMCTBA OKCUJOB U TUAPOKCHUIOB aTIOMUHHUS, U
IMHKA (IPY HAJIMYUU BO3MOKHOCTU WJIM MPOBOJUTH BUPTYyaJIbHbBIE JIA0OPATOPHBIE
paboThl);
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12) nOpPOBOIUTH XUMHYECKUE DKCIEPUMEHTHI: OIBITHI, HJUTFOCTPUPYIOIIUE
NPU3HAKU NMPOTEKAHUS PEAKIMI MOHHOTO 0OMEHa; OIpe/ieliCHHE XapaKkTepa Cpe/Ibl
B pacTBOpax KHUCIOT W IIEJOYe C TMOMOIIbI0 WHAMKATOPOB; pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «DJIEKTPOIUTHYECKasT JUCCOIUAIUS.
N3yyeHue CBOMCTB COJISHOM KHUCIOTBI, M3y4Y€HHE XHWMHUYECKHX CBOWCTB
pa30aBlieHHOM CEpHOM KHUCJIOTHI; TMOJy4YeHUE, COOUpaHue, paclo3HaBaHUE
aMMuaka, yrieKUCIIOro ra3a U U3y4eHHe UX CBOMCTB; UCCIeA0BaHUE aM(OTEPHBIX
CBOMCTB THAPOKCHUJIOB aJTIOMUHMS M IIUHKA; PELICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
no Teme «Baxuelmme HeMeTayulbl W WX  COCIUHEHMs», pElICHHUE
HKCIIEPUMEHTAJIBHBIX 3a/1ad N0 TeMe «BakHelnme MeTamibl U UX COEIMHEHHS
(Ipy HaMMYUMM BO3MOXHOCTH WJIH TPOBOAWTH BUPTYyaJbHbIE J1a0OPATOPHBIE
paboThl);

13) HabOmOAaTh W OMHUCHIBATH XUMHUCCKUE OSKCIIEPHUMEHTHI (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB): ONBITHI, WUIIOCTPUPYIOIIHE (U3HUECKUE U
XMMHYECKHUX CBOMCTBA TajOr€HOB UM MX COECAUHEHHMH (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB); O3HAKOMJIEHHE C oOpa3uaMu XJOpHAOB (TajJoreHUIOB);
O3HAKOMJIEHME C MOJEISIMM KPUCTAUIMYECKUX PEUIETOK  HEOPraHU4eCKUX
BEII[ECTB: META/NIOB M HEMeTauioB (Tpaduta M anmasa), CIO0XKHBIX BEIIECTB
(x7opunga  HATpHs);  OMNBITHI, WJUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON pEeaKkIMu OT BO3ICHCTBUSA pPa3IUYHbIX (PAKTOPOB; HCCIEAOBAHUE
AIIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB; OMBITHI, HJUIFOCTPUPYIOIIUE IPOIIECC
JUCCOLMAIMM  KUCJIOT, IIeIo4ed W cojied  (BO3MOXXHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); 03HAKOMIIEHHE C 00pa3laMy METAJJIOB U CILJIaBOB; M3yUY€HUE
pE3yJIbTATOB KOPPO3UU METAIIOB, B3aMMOJCHCTBUSI OKCHAA KaJbLHS C BOJOW,
mpolecca TOpeHHs Kene3a B KuAchoopoie  (BO3MOXHO — HMCHOJIb30BaHUE
BHUJICOMATEPUAIIOB);  OMBITHI, HWUIIOCTPUPYIOIIUE TMPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI: TOPEHHE, PEAKUHUU PA3JI0KEHUS, COCIWHEHHS,
O3HAaKOMJIEHHE C o0Opa3llaMd Cepbl M €€ COCIUHEHHUSIMH; O3HAKOMJICHHE C
dbuzndeckuMu CcBOMCTBaMHM a3oTa, (ochopa m ux coeauHeHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), C oOpas3liaMu yAOOpEHHil; B3aUMOJICUCTBHE
KOHIEHTPUPOBAHHOW  a30THOM KHUCJIOTBI C MEIbI; M3YYCHHE MOJEJEH
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MOJEKybl (QyJIepeHa, MOJEKYI
OpraHMYECKUX BEIECTB; O3HAKOMIIEHHE C MPOLECCOM aacOpOLMU PACTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHMBOra3a; 03HAKOMIIEHUE C
MPOAYKUMENH CUIMKATHOW MPOMBINUIEHHOCTH; MPOIECChl OKpPAIIMBAHUS IJIAMEHU
KaTHOHAMH METAJUIOB;

14)  ucHoJB30BaTh IMOJYYCHHBIC XUMHUCCKHE 3HAHHWS B pa3IMYHBIX
CUTYaIMSIX:-TIPUMEHEHHS BEIIIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
IIPOU3BOJICTBE, B NPOLIECCE PELICHHUS MPAKTUYECKHX 334a4 B IOBCEJIHEBHOU
KU3HHU, TPEIyNpeKICHUs SBICHUM, HAHOCAIIMX BpEI 3J0POBBI0 UEIOBEKA U
OKpYyXalollle cpene; NPUMEHEHHs MPOAYKTOB NEpepabOTKM  MPUPOIHBIX
VMCTOYHUKOB YTJIEBOJOPOJOB (Yyrojib, NPUPOAHBIA Ta3, HePTh) B OBITY H
INPOMBIIUICHHOCTH; 3HA4Y€HUs >KUPOB, OEJIKOB, YTIEBOJOB JUIsl OpraHu3Ma
YeJIOBEKa;
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10 KJACC

1)  packpwIBaTh CMBICI OCHOBHBIX XMMHUYCCKHUX ITOHSATHH: KOBAJICHTHAS
MOJISIpHAs CBA3b, KOBAJICHTHASI HEMOJISIPHASA CBA3b, NOHHAS CBS3b, METAJNINYECKAs
CBA3b, KAaTHUOH, AHUOH, OJJIEKTPOJUT M HEIIEKTPOJIUT, 3JIEKTPOIUTUYECKAS
JTUCCOLIMAIINS, PEaKIMM HOHHOTO OOMEHa, OKHUCIWTEIh M BOCCTAHOBHTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMHM, OKHCIEHHE U BOCCTAHOBJICHUE,
oOpaTuMble M HEOOpaTUMbIE PEAKIUU, CKOPOCTh XUMHUYECKON peakiiud,
npenenbHo  gomyctuMas — koHueHtpauus  (IIJAK), wimoctpupoBaTh — uX
B3aMMOCBSI3b U MPUMEHATH 3TH MOHITHUS MPU OMUCAHUU CBOWCTB BEIIECTB U MX
IIPEBPAILICHU;

2)  HCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JJISi COCTaBJCHHUs (hopmyit
BEIIIECTB, MOHHBIX YPABHEHUN U YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
pEeaKInii;

3)  packpbIBaTh CYIIHOCTh OKHCJIHTEIHHO-BOCCTAHOBUTEILHBIX PEaKIINH
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX PeakUuid;

4)  TPOrHO3MPOBATHL CBOMCTBAa W3YYCHHBIX KJIACCOB/TPYI BEIISCTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS; BOBMOKHOCTh MPOTEKAHUSI XUMHUYECKUX
PEBPALICHUN B PAa3JIMYHBIX YCIOBUSX;

5)  NpPOBOAWTH BBIYMCICHHS OTHOCHTEIBHON MOJICKYJIIPHON W MOJISIPHOM
Macchbl BEHIECTB; C HCIOJIb30BAHUEM IOHSATHM «MaccoBasl HOJII XUMHUYECKOTO
AJIEMEHTA», «MACCOBAas J0JIs1 pACTBOPEHHOTO BEIIECTBA B PACTBOPEY; KOJINUYECTBA
BEIIEeCTBa, 00bEMA ra30B;

6) [OpoBOAMTH pacuyeThl MO YPAaBHEHUSM XHUMHYECKHX pPEaKIuid:
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
YIJIEKUCIIOTO Tra3za) (MpyU HAJIUYKMUA BO3MOXKHOCTH WJIU MPOBOAUTH BUPTYaIbHbIC
nabopaTopHbIe pabOThI);

8)  NmpoBOAMTH pPEAKIMH, TOATBEPKIAIONIME KAYCCTBEHHBIH COCTaB
pa3IMYHBIX BEMIECTB: pPACMO3HABaTh OMNBITHBIM MYTEM: XJIOpUI-, HOIUMI-,
cynbdar-, kapOoHar-, cwiMkaT-, (pochar-aHMOHBI, TUAPOKCHUII-UOHBI, KATHOH
aMMOHHMSI M KaTHOHBI META/UIOB (MarHusi, Kajiblus, amoMmuHusa, xeneza (II) u
(IIT), menu (II), muHKa), IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPaX HEOPTaHUUECKUX
BELIECTB; MOATBEpKAaromre am(pOoTepHbIE CBOWCTBA OKCHUAOB M THIIPOKCHUIOB
QITIOMUHUS, U IIUHKA (MPU HAJWYUU BO3MOXKHOCTH WU MPOBOJAUTH BUPTYaIbHBIC
nabopaTopHbIe pabOThl);

9)  HaOmogaTh W OINHKCHIBATH XUMHYECKHE DKCIEPUMEHTHI (BO3MOXKHO
WCIIOJIb30BAaHNE BUACOMATEPUATIOB): OMBITHI, WUTFOCTpUpYIONUE (Pu3ndeckue u
XUMHUYECKUX CBOMCTBA raJIOT€HOB U UX COCAUMHEHUN (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB); O3HAKOMJICHHME C O0Opas3laMu XJIOpUIOB (TajJOTre€HUIOB);
03HAKOMJIEHUE C MOJEIISIMU KPUCTAINTMYECKUX PELIETOK HEOPraHUYECKHUX
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BELIECTB: METAJUIOB M HeMeTauioB (rpadura u ammasa), CIOXKHBIX BEIIECTB
(xmopuga HaATpHs); OMNBITHL, WJUIFOCTPUPYIOIIME 3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peaklMu OT BO3ACUCTBHS pPa3IMUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PAaCTBOPOB BEIIECTB; OIBITHI, WIUIIOCTPUPYIOLIUE MPOLIECC
OUCCOLMAIMN  KHUCJIOT, IIeJoYedl U cojedl  (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHUE C 00pa3liaMy METAJUIOB U CIIABOB; U3yUEHHUE
pE3yJIbTaTOB KOPPO3UU METAUIOB, B3aUMOJCHCTBUS OKCUA KaJbLUs C BOJOM,
opouecca TOPEHUs JKele3a B KHCIopoae (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPUATIOB); OMbBITHI, WJUIIOCTPUPYIOIIME MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUIl: TOPEHHE, PEAKUUU pa3JIOKEHUS, COCAUHEHUS;
O3HAaKOMJIEHME C 00pa3suaMu cepbl M €€ COCAMHEHHUSMHU; O3HAKOMJICHHE C
¢usznyeckuMu CcBoOMcTBamMH a3o0Ta, (Gochopa U UX COEAMHEHUN (BO3MOXKHO
WCIIOJb30BaHKE BHACOMATEPHUANIOB), ¢ 00pa3liaMu yJI0O0peHU; B3auMOJEHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbIO; HW3YyYEHHE MOJEIEn
KPUCTAJUIMYECKUX PEUIETOK anamasa, rpaura, MOJIEKYJbl (QyiiepeHa, MOJEKYJ
OpPraHUYECKUX BEILIECTB; O3HAKOMJIEHHE C MPOLECCOM aCOpOILMU PACTBOPEHHBIX
BELECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOIA3a; 03HAKOMIICHHE C
OPOAYKUMEH CUIMKATHOM IPOMBIIUICHHOCTH; IIPOLIECCH OKPAIIMBAHUS TUIAMEHU
KaTHOHAaMH METaJUIOB;

10) wucnonp30BaTh MOJNYYCHHBIE XUMHYECKHE 3HAHWS B Pa3IHMYHBIX
CUTYAalMsIX: PUMEHEHHs BEUIECTB U MaTepUajioB B OBITY, CEIbCKOM XO3SMCTBE,
Ha IPOU3BOJICTBE, B MPOLECCE PELICHUS MPAKTUYECKHUX 33Jad B MOBCEIHEBHOM
KU3HHU, TPEAYyNPEeKICHUS SBICHUWA, HAHOCSIIMX BPEd 3I0pPOBbIO UEJIOBEKA U
OKpY’Karollled cpefe; MPUMEHEHUS TNPOAYKTOB MepepabOTKH MPUPOIHBIX
MCTOYHHUKOB YTJEBOAOPOAOB (yroiab, NPHUPOAHBIA ra3, He(pTb) B OBITY U
OPOMBILUIEHHOCTH; 3HAa4Y€HUs] KUPOB, OEJKOB, YIJEBOAOB [UIsl OpraHu3Ma
YEJIOBEKa,;

11) T*pUMEHSATh OCHOBHBIC OINEPALUU MBICIUTEIBHON JCATEIBHOCTU IS
M3Y4YEHUs CBOMCTB BELIECTB M XHWMHYECKUX PEaKUUi; €CTeCTBEHHOHAYYHbIE
METOJIbl TMO3HaHUs (B TOM 4HCiEe HAOMIOJCHUE, WU3MEPEHHE, MOJICTUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbIN U MBICIIEHHBIN );

12) wucnonp30BaTh MPH BBHIMOJHEHUH YYEOHBIX 3aJaHHid, IMOJITOTOBKE
MPOEKTHBIX U HCCIEAOBATENbCKUX pPA0OT HAYyYHO-TIOMYJSIPHYIO JIMTEpaTypy,
CIpaBOYHbIE MaTepuajbl, UICTOYHUKU HMH(pOpMauuu B ceth VHTepHET; BIadeTh
npueMaMu TpeoOpa3oBaHHs HHPOpPMAIMM M3 OJHOM 3HAKOBOM CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IIVIAHUPOBAHUE

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

TeMmbl,
packpbIBaoLIne
JAHHBIA pa3ae

NPOrpamMmsbl,
U KOJIMYEeCTBO 4YacoB,
OTBOAMMOE HA X
U3ydeHHne

OcHOBHOe coepkaHue

OcHoBHbIE BUIbI A1€ATEJIbHOCTH oﬁyqammnxcn

Pasnen 1. [lepBonauan

bHbIe XUMHU4YecKkue moHsiTus (20 q)

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

(54)

I[Ipeqmer xumuu. Pons xumuum B
PKU3HU YeJIoBeKa. XHUMHUS B CHCTEME
HAYK.

MeTo1bI MO3HAHUS B XUMUM.

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

CrocoObl  pa3ienieHus  CMEeCei.
dusnueckue u XHMUYECKHE
siieHusi. [lpu3Haku ©  ycioBus

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

JleMoHcTpan U

1. JlaGopaTopnoe
o0opyI0BaHue.

2. Paznnunbie 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 prznyeckre 1 XUMHUUECKUE SBICHHUS.

OnpenensTh NPU3HAKU XUMUYECKUX PEaKUUi 1 YCIOBUS UX IPOTEKAHUS.
CrnenoBarh npaBujaM IOJIb30BaHUS XUMUYECKOW MOCYJIOM M J1abOpaTOpPHBIM
000pyI0OBaHUEM, a TaKXKe MpaBUiaM OOpalleHUs ¢ XUMHUUYECKUMH BEIIECTBAaMH B
COOTBETCTBUU C MHCTPYKLHUSMHU O BHIIOJHEHHIO TPAKTUYECKUX PadoT.
[InanupoBaTh M NPOBOAMTH XMMHMUECKUH OHKCIEPUMEHT IO H3YUYEHHIO H
ONMMCAHHUIO (PU3MUYECKUX CBOMCTB BEIIECTB, CIOCOOOB pa3leleHusl cMecel

BEILIECCTB.
Vcnonp30BaTh MpU  BHINIOJHEHUM  yuyeOHBIX 3aJaHUl W B Ipolecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH HAy4YHO-TIONYJISIPHYIO JIUTEpPATypy

XUMHYECKOTO COJIEPKaHNUs, CIPAaBOYHBIE MaTEpHAIIbI, pecypchl IHTEpHeTa.
BeicTpanBaTh pa3BEpHYTbIE NHCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMaLKIo U3 yueOHHKA U CIIPABOYHBIX MaTepUaioB, FPaMOTHO HUCIIOJIb30BATh
V3YYEHHBIN MOHATUMHBIN annapar Kypca XUMHH.
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XUMHUYECKOW MOCYbI.

3. O0Opa3ipl BEIIECTB.

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

Onucanne (GU3NYECKUX  CBOWCTB
BelecTB. Pasnmenenne cMecu C
MOMOIII0 MarHuTa. [Ipakmuueckue
pabomui:

Ne 1. IlpaBuna
maGopaTopun u
oOpamieHuss ¢
000py0BaHUEM.
Ne 2. Paznenenue cmeceil (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 CJIOKHbIE BEIIIECTBA.

ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuuaeckasi popmyna. BaneHTHOCTE
aTOMOB  XHMHYECKHX  DJICMCHTOB,
3aKoH IIOCTOSTHCTBA COCTaBa
BemiecTB. OTHOCHUTEIbHAS aTOMHAas
Macca. OTHOCHUTENbHAS
MOJIEKYJIsIpHast Macca.  MaccoBas
IO XMMUYECKOro dJIEMEHTa B

COCIHCHHUMU. duznyeckue H

[IpyMeHATh eCTeCTBEHHO-HAyYHbIE METO/IbI IO3HAHU (B TOM yHclie HaOIr0IeHue,
MOJIETUPOBAaHUE, OSKCIIEPUMEHT) M OCHOBHBIE OMNEPALUU  MBICIUTEIBbHON
NesITeIbHOCTH  (CpaBHEHHUE, KiaccHUKalus) s U3yYeHUs BEIIeCTB U
XUMHYECKUX PEAKIUM.

PackpbIBaTh CMBICI M3y4aeMbIX IOHATUN U 3aKOHOB M IPUMEHATH 3TH NOHSATHSA
[IPY ONKMCAHUM CBOMCTB BELIECTB U UX MPEBPALECHUMN.

PaznuuaTth Qu3nuecKkue 1 XUMHUUECKUE SIBICHHS, OOBSICHATh UX CYIIHOCTh C TOUKU
3pEHHS] aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

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

KiaccuunupoBaTs XUMHYECKHE peakluy (110 YUCITY U COCTaBy pearupyronmx 1
00pa3yIOINXCs BEIECTB).

XUMHNYECKHEC SABJICHUS.

CoCTaBIATh (I)OpMyJ'IBI 6I/IHapHLIX BCIICCTB II0 BAJCHTHOCTHU U OHNPCACIIATH
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Xumnueckass peaxkuus. [IpuzHaku
W yCIIOBUSL NPOTEKAHHUS XUMHUYECKHX]
peakuuii. XMMUYECKUE YPABHECHUSL.

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

M. B. JlomonocoB —
Y4EHBIA-IHIUKIIONIEUCT.
lemoHCcTpann

duznyeckue SABJICHUS (pacTHpaHue
caxapa B CTyIKe, KWICHHE U
KOHJICHCAILIUS BOJBI U T. 11.).

XuMudeckue sBICHUS  (TOpEHHE
CBEYH, paziioxKeHue caxapa,
B3aWMO/JICHICTBUE CEPHOM KHUCIIOTHI C
XJIOpUIOM  Oapusi,  pa3ioXKeHHE
TUIPOKCHIA menu(Il),
B3aUMOJICHCTBUE JKelie3a C CEepoi,
B3aWMO/ICICTBUE Kenesa c
pactBopoM conu meau(Il)).
OnpIT, WUIIOCTPUPYIOIINN
COXpPaHEHUS MACCHI.

JlabopaTopHble W NpPaKTHYECKHE

3aKOH

padoThI

JlabopamopHule onbimbi:

[Ipumepsl  (u3mUeckux  SBICHHH
(maBeHUE BOCKA, TAsSTHUE JIbJIA).
[IpuMepsl  XMMHYECKUX  SIBJICHHUH

(mpokanuBaHWe MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCJIOTOM),
Mojenu aTOMOB M MOJIEKYJI.
\Boiuucnenusn

BaJICHTHOCTH 110 (hopMyJiaM BEIIEeCTB.

PaccTaBisaTh KOOQGUIMEHTH! B YPABHEHUSIX XUMUUECKUX PEAKLIUH.

CrnenoBarh mNpaBWJaM IOJb30BAHUS XHUMHYECKOW IOCYAOH M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUIaM 0OpallleHuUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMU TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB.
Vcnonb30BaTe NpU  BBIIOJHEHMHM Yy4eOHbIX 3aJaHUii W B Ipouecce
VCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIOIYJIIPHYIO IuTeparypy
XMMHYECKOIO COJEPKaHus, CIIPABOYHBIC MaTepHalIbl, pecypchl HTEepHETa.
BricTpauBarh pa3BEpHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIOPOM Ha
nHGpOpMAILMIO U3 YUeOHHUKA U CIPAaBOYHBIX MaT€pHajIOB, IPAMOTHO UCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN aImapaTr Kypca XUMHAH
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— OTHOCUTEJIBHOM MOJIEKYJISIPHOM
MAacChI BEIIECTB;
MaccoBOM  JIOIM  XHUMHUYECKOTO
DIIEMEHTA 110 GOpPMYJIIe COCTUHEHUS

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

Tema 3. Bo3ayx.
Kucsopoa.

IlousiTue 00 oxcHaax

(CR))

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

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

00 oKcHJax.

CniocoObl TOJIy4eHHUsI KHUCIOpoJa B
mabopaTopuv U TMPOMBIIIICHHOCTH.

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

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

BsaumoneiictBue docdopa, cepbl

PackpbIBaTh CMBIC WM3y4aeMbIX IOHATHA W HPUMEHATH OTU IOHATUSA IIPH
OIMCAHUU CBOMCTB BELIECTB U UX IIPEBPAILICHUM.

XapakTepu3oBaTh (ONMCHIBATH) COCTaB BO3IyXa, (PU3MUECKHE M XUMHYECKUE
CBOWCTBA KUCJIOPO/a, CHOCOOBI €ro MOJy4YeHUs, NMPUMEHEHHE U 3HAYeHHE B
[IPUPOJE U )KU3HH YEIIOBEKA.

CpaBHUBATh peaKklIMK1 FTOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

CoOupath npubOPHI IS MOITYUYEHUS KUCI0poaa (BBITECHEHUEM BOJbI U BO3/1yXa).
Pacrio3HaBaTh ONBITHBIM ITyTEM KHCIIOPOJ.

Vcronb30BaTh XUMUUECKYI0 CHUMBOJIMKY JUIsl COCTaBlIeHUs (hOpMYJ BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIUI C yYaCTHEM KHCIOPO/a.
OOBACHATH CYIIHOCTh 3KOJOTMYECKHX IMPOOJIEM, CBA3AHHBIX C 3arpsi3HEHUEM
BO3yXa.

CnenoBatp npaBuiaMm Oe3omacHOW paboThl B 1a0OpaTOpUU MPH UCHOIb30BAaHUU
XMMHUYECKOM Mocyabl W 00Opy/OBaHMSA, a TakXke NpaBuUiIaM oOOpalleHHus ¢
rOpPIOYMMHU BEILLIECTBAMH B OBITY.

[[nannpoBaTh M OCYILIECTBJISATh Ha INPAKTUKE XUMUYECKHE SKCIEPUMEHTHI,
[IPOBOJUTH HAOJIIO/IEHNUS, 1€1aTh BHIBO/IBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymrie.

lcnonb30BaTh NOpU  BBIOJHEHMHM Y4YeOHBIX 33JaHUN WU nporecce
HCCIIeI0BATEIbCKON JEeSITETbHOCTH Hay4HO-TIOMYJISIPHYIO JIUTEepaTypy
XMMHYECKOTO COAEPKaHUs, CIIpaBOYHbIE MaTepualsl, pecypcsl HTEpHETA.
BoicTpanBaTh pa3BEPHYThIE MHUCbMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nHGpOpMAIIMIO U3 yUeOHUKA U CIIPABOYHBIX MAaTepUAJIOB, TPAMOTHO MCIOJIb30BaTh
3y4YEHHBIN NOHATHIHBINA 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. [lonyuenue u cobupanue
KHCIIOPO/1a, U3yUEHUE €T0 CBOMCTB.
\Boiuucnenun

— MOJIEKYJISIPHOM MAcChl KMCIOPOJa
U 030HAa Ha OCHOBAaHWUU ATOMHOM
MacChl XMMHUECKOT'O 3JIEMEHTA

Tema 4. Bopopoa.
IlonsaTHne 0

KHCJI0TaX H COJIAX
(59)

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

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

[ToHsATHE O KMCTIOTAX U COJISIX.
J/leMOHCTpaL U1

[Tonyuenue, coOupaHue u
pacrio3HaBaHKE BOJOPOIA.

["'openue Bogopoaa.

Bzaumopencreue BOAOpOIA ¢

PackpbIBaTh CMBICII M3Y4Ya€MbIX MOHATHI M HPUMEHSATh 3TH HNOHATHUS NpU
ONMCAHUU CBOMCTB BEILECTB U UX MPEBPALLECHUMN.

XapakTepu3oBaTh (OMUCHIBaTh) (hpU3MUECKUE M XUMHUYECKHE CBOWCTBA BOJOPOJA,
CIIOCOOBI €ro MOTYy4YEeHHUsI, IPUMEHEHHUE.

CoOupath npudop AJIs MOTyUEHHUs BOAOPOAA.

cnonb30BaTh XMMUYECKYIO CUMBOJIMKY JUIS COCTaBJIEHUS (DOPMYJT BELLIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIUI C yyaCTHEM BOJIOPOJA.
CnenoBath npaBuiam 0e30macHON paboThl B 1a00OpaTOPUU MPHU HCIIOIb30BAHUH
XMMHUYECKOM MOCyAbl M OOOpYJOBaHUS, a TaKkKe IpaBujiaM OOpalleHus ¢
TOPIOYMMHU BEIIECTBAMU B OBITY.

[[1aHupoBaTh ¥ OCYLIECTBIATh HA MPAKTHKE XWMHUYECKUE HKCIEPUMEHTHI,
MPOBOJIUTH HAOIIOJICHHUS, JIEJIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpyrmIie.

okcunom meau(1l).
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JlaGopaTopHble 7
NMpaKkTu4ecKkue padorsl

Vlabopamopmbwiii onvim:
Bzaumopeicrteue KHUCIIOT c
METaJUIaMH. IIpakmuueckas
paboma:

No 4. TlonmydyeHue u coOupaHme
BOJZIOPO/1A, U3YYEHUE €TI0 CBOMCTB.
Boviuucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMM AaTOMHOW 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
YpPaBHEHUSM.

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 M3y4YaeMbIX ITOHATUN M NPUMEHATH OTU IOHATHS, & TAKKeE
V3Y4YCHHBIE 3aKOHBI U TEOPUH VISl PELICHUS PACUETHBIX 3a4a4.

BbluKCcIsaTe MOJSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BELIECTBa;

[IpoBOANTH pacy€Tsl 10 YPAaBHEHUSAM XUMHUYECKHX PEAKLUUNA: KOJUYECTBA,
00bEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce pearcHToB
VIV TIPOJYKTOB PEAKIUN.

BpicTpauBaTh pa3BEPHYTHIE IHMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMaINIO U3 yueOHUKA U CIIPAaBOYHBIX MaTE€pPHUaIOB, TPAMOTHO UCHOJIb30BaTh
V3y4YEHHBIN TOHATUIHBIN arnapar Kypca XUMHH

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 U MPUMEHATH 3TU MOHSATHS NPU
ONMCAaHUU CBOMCTB BEIIECTB U UX IIPEBPALLICHUMN.

XapakTepr3oBaTh (pU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJIbI, €€ pOJib KaK
[pacTBOPUTEIIS B IPUPOAHBIX MIpoLEccax.

CoCTaBIATh YpaBHCHHUA XUMHUYCCKUX peaxunﬁ C Y4aCTUCM BOJBI.
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OKCUIaMU METAJIJI0B H
HEMETAJIOB).
CocraB ocHoBanuii. Ilonstue 00
WHIMKATOpax.

Bogna xak pactBoputenb. PacTBopsbi.
PacTBOpUMOCTB BEILIECTB B BOJIE.
HacplllieHHple ¥ HEHACHIIICHHbIE
pacTBOPBI. MaccoBas JIOJISt
BEIIECTBA B pacTBOpE.

Ponp pacTBOpOB B mIpHpOAE U B
YKU3HU 4elioBeka. KpyroBopoT BoJibI

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

DIEKTPOJIN3 BOJIbl; CUHTE3 BOJBIL;
B3alMOJICHICTBHE BOJBI c
metaiamu (Na, Ca) (BO3MOXKHO
MCIIOJIb30BAaHUE

BHJIEOMaTEPHAJIOB).

PacTBOpeHne BEmEeCTB ¢ pa3IMuHON
[PacCTBOPUMOCTBIO.

VccnenoBanue pacTBOPOB KUCIOT U
[1€JI0YEN C MOMOIIBIO HHIUKATOPOB.
JlabopaTopHble M NpaKTHYeCKHe
padoThI

[ Ipaxmuueckas paboma:

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

C HCIMOJb30BAHMEM TMOHATHUSA
«MaccoBasi  JIoJIsI  BElIecTBa B

OOBACHATH CYIIHOCTh SKOJIOTMYECKUX IpPOOJIEM, CBA3AHHBIX C 3arpsA3HEHUEM
MPUPOJHBIX BOJI, CIOCOOBI OYMCTKH BOJIBI OT NMPHUMECEH, MEphI IO OXpaHe BOJ OT
3arps3HEHUs.

[InanupoBaTh W OCYLIECTBIATH HA MPAKTUKE XHWMHUYECKUE OKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJIEHNUS, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM IKCIEPUMEHTA.
CrnenoBarh mpaBwiaM 0e30mMacHOi paboThl B Ja00OpaTOpUu MPH HCHOIH30BAHUU
XMMHUYECKOH MOCY/Ibl U 000PYL0BaHMSL.

[IpoBOANTH BBIYMCIIEHUS C IPUMEHEHHUEM IOHATHUS «MaccoBasi J0Js BEIIECTBA B

pacTBOpe».
Vcnonp30BaTh 1pu  BBINOJIHEHMHM Y4YeOHbIX 3aJaHMMl W B IpoLecce
1CCIIEI0BATEIbCKON JEeATEIbHOCTH Hay4HO-IOIYJIAPHYIO JIUTEPATYypy

XUMHUYECKOTO COIEpKaHNUs, CIIPaBOYHbIC MaTEpHUalIbl, pecypcsl IHTepHEeTa.
BoicTpanBaTth pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
nHpOpMAIHIO U3 YIeOHUKA M CIPAaBOYHBIX MAaTepPHaiOB, TPAMOTHO MCIIOJIH30BATh
V3Y4YCHHbIN MIOHATUMHBIN anmnapaTr Kypca XUMUAN
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PaACTBOPCH

Tema 7.
KJIACCHI
HEOPraHHYeCKHX

coeINHEeHN
(11 4q9)

OcHoBHEBIE

Knaccudukamust ~ HeopraHW4ecKux
COCIMHEHU.

Oxcuapl:  cocTaB, KiacCH(pUKanus
(oCHOBHBIE, KHCIJIOTHBIE,
am(pOoTepHBIe, HECOICOOpas3yromue),
HOMEHKJIaTypa (MEeXAyHapoaHas H
TPUBUAJIbHASA).

[loyueHne ¥ XMMUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX u

aM(pOTEepHBIX OKCHJIOB.

OcHOBaHHSI: COCTaB, KJIacCU(UKAIIHS)
HOMEHKJIaTypa (MEeXIyHapoaHas U
TPUBHUAJIbHAS), duznveckue U
XUMHYECKHE  CBONCTBA, CIIOCOOBI
[1OJTy4YECHUS. Kucnorsr: COCTaB,
KIlaccU(pUKaus, HOMEHKJIaTypa,
du3HYeCKre U XUMUYECKUE CBOWCTBA,)
CHOCOOBI MOTYYEHHUS.

Psi akTHBHOCTH METAJTOB.

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

METalJlaMHd, KHCIOTaMH, HICI04YaMH
1 COJISIMH.

I'emeTnueckas CBA3b MCXKOY
KJIacCaMH HEOPraHUYECKUX
COCTUHEHUN.

JleMOHCTpanun

OO6pa3ibl HEOPTaHUYECKUX BEIECTB
pa3IMYHBIX KIIACCOB.

KnaccuduiupoBaTs H3ydaeMble BEIIECTBA [0 COCTaBY U CBOWCTBaM.

CocTtaBisaTh (OPMYIBI OKCHIIOB, KHUCIOT, OCHOBaHMM, COJIEH M Ha3bIBaTh MX I10
MEXIYHAPOJAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOWMCTBA BEIIECTB HA OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSTCA.

CocTaBisITh ~ MOJIEKYJISIDHBIE ~ YPaBHEHHUS  PEaKIMM,  HUIUIIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M  CIHOCOOBI MOJNYyYEHHUs BEIIECTB H3YYCHHBIX
KJIACCOB/TPYIII, & TaK)Ke MOJATBEPIKIAIOMINX TEHETUYECKYIO0 B3aHMMOCBSI3b MEXITY
HUMH.

[Ipon3BOIUTH BHIUUCICHUS IO YPABHEHUSIM XUMUYECKUX PEAKIIUMN.

[[naHupoBaTh M OCYLIECTBJISTh HAa NPAKTUKE XUMUYECKUE HKCIIEPUMEHTHI,
[IPOBOAMTH HAOJIIO/IEHUS, JIENaTh BHIBOJIBI 110 pe3yIbTaTaM SKCIIEPUMEHTA.
CrnenoBath mpaBuiiaM 0e30MacHON pabOThI B JIaOOPATOPUU MPHU HCIIOJIB30BAHUU

XUMHUYECKON NOCYbl U 000PY10BaHUS.
lcnonb30BaTh IMpHU  BBIIOJHEHMHM y4YeOHBIX 3aJaHUMii M B mpolecce
MCCIIEI0BATEIbCKOM JeSITeNIbHOCTH HAyYHO-MOMYJISIPHYIO JIUTEepaTypy

XUMUYECKOTO COIepKaHUs, CIIPaBOUYHbIE MAaTEPUAIIbI, pecypchl MHTepHeTa.
BeicTpanBaTh pa3BEPHYTHIE IHMCBMEHHBIE W YCTHbIE OTBETBI C ONOPOM Ha
nHpOpMaLKIO U3 YdeOHHKa U CIIPAaBOYHBIX MAaTE€pUAIOB, TPAaMOTHO MCIIOJIb30BATh
VM3YUYEHHBIN OHATUIHBIN ammapaT Kypca XUMHAH

BzaumopeiicTBue pacTBopa CEpHOU
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KHCJIOTHI ¢ okcuioM meau(1l).
Peakuusa HeHTpanu3anuu.
BeiTecHeHHE ~ OAHOrO  MeTaia
TIPYTUM U3 pacTBOpa COJIH.
JlabopaTopHble U NMpaKTUYeCKHUe

padoThI

JlabopamopHvle ONbIMYL.
Bzaumopeicteue KHUCIIOT c
METaJUIaMH. [Tonyuyenue
HEPACTBOPHUMBIX OCHOBAHUHU.

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

[Ipakmuueckas paboma:

Ne 6. Perienue 3kcriepuMeHTaJIbHbBIX
3a1a4 Mo TeMe «OCHOBHBIE KIIACCHI
HEOPTaHWYECKUX COCTMHCHUI.
Botuucnenun

— TI0 YypPaBHCHUSM XHMHYECKUX
peaKkuuii

Pa3nen 3. llepuoauyecknii 3akon u Ilepnoanyeckas cucrema Xumuyeckux jiemMenToB /1. . MenaeneeBa.
Crtpoenne aToMOB. XHMHYECKasH CBsI3b. OKHCIUTETbHO-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

rpynmnax  CXOAHBIX  DJIEMEHTOB
(IIesoYHble W IIEIOYHO3EMEIIbHBIC
METAJJIbI, TajJOr€Hbl, HWHEPTHbBIC
rasbl).

DJIEMEHTBI, KOTOpbIe  00pa3yroT
aM(pOTepHBIC OKCHJIBI u
TUIPOKCH/IBI. [Tepuoanueckuii
3akoH W Ilepuonnueckas cucrema
XUMHYECKHX odjJemeHToB JI. H.
Menneneesa. Ilepuonsl, Trpynisl,
noarpynnsl. ®dusmyeckuid  cMbICI
MOPSIIKOBOTO  HOMEpPA  DJIEMEHTA,
HOMEPOB Iepruoa U IPyIIIbL.
Crpoenue aTOMOB. Cocras
aTOMHBIX saep. H3oTorml.
ONIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX  000JIOYEK aTOMOB
MEPBBIX 20 XUMHUYECKHUX
3JIEMEHTOB [Tepuoanueckoi
cuctemsl /. 1. Meneneena.
XapakTepucTuka XHMHYECKOT0

DIIEMEHTa II0 €r0 IOJIOKECHUID B
Ilepuoguueckoir cucreme J[. U.
Menneneesa.

3HaueHue [Tepuoanueckoro
3akoHa u [leprnonnyeckoi cucTeMbl
XUMHYECKUX 3JIEMEHTOB JUTS
pa3BUTHA Haykd W npaktuku. J[. W.
MeHneneeB — Yy4€HBIN, IEeNaror u
rPaKIaHHH.

JleMoHCTpanun

PackppIBaTh CMBICII IEPUOANUYECKOTO 3aKOHA.

[loHMMaTh CylECTBOBaHME NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (M3MEHEHHE PAJUYCOB aTOMOB M JIEKTPOOTPHULIATEIEHOCTH)

1 UX COCIMHEHUH OT MOJIOKEHUS B IIEPUOJANYECKON CUCTEME U CTPOCHUS aTOMA.
YcTaHaBIMBaTh CBSI3b MEXKY IIOJIOKEHUEM 3JIEMEHTA B MEPUOJUYECKON CHCTEME
U CTPOEHHUEM €ro atoMa (COCTaB U 3apsj sjipa, oOlIee YKCIIO IEKTPOHOB U
pacIpeesIeHUe UX 110 3JIEKTPOHHBIM CJIOSIM).

[IporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COCAMHEHMU I10
rpynmnamM u nepuoaam Ilepuoaudeckon CUCTEMBI.

XapakTepHu30BaTh XUMUYECKHE IIEMEHTHI IIEPBBIX TPEX IIEPUOIOB, Kalus,
KaJIBLIM 110 UX 10J0KeHuIo B [leprnoanyeckon cucreme 1. 1. Menneneesa.
CnenoBarh mpaBuiiaM 0e30MacHON paboThl B 1a00paTOpUU MPH UCHOIb30BAHUU
XUMHUYECKON NOCY bl U 000PY10BaHUS.

BbicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMaLMIO U3 YYeOHHUKA U CIIPABOYHBIX MaTepUaJIOB, TPAMOTHO UCIOJIb30BaTh
W3Yy4YCHHBIN MIOHATUIHBIN anmnapaTr Kypca XUMHUH.

lcronp30BaTh TpPU  BBIMOJHEHUH YYEOHBIX 3aJaHUMl  TEKCThl y4eOHHKa,
crpaBouHble MaTtepuaisbl (Ilepuoguueckyro cucteMy XMMHYECKHX 3JIeMEHTOB /.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M CoJiell B BOJIE,
DIIEKTPOXUMUYECKUH Pl HANIPSKEHUM METAJIOB).

Vcnonp30BaTh MpU  BBIOJIHEHWHM  y4eOHBIX 3aJaHUii W B Ipolecce
MCCIIEI0BATEIBCKOM JEATEIIBHOCTH HAy4YHO-IIOMYJISIPHYIO JUTEPATypy
XUMHUYECKOI'0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypcsl lHTepHeTa
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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 pacTBOpaMHM KHUCIOT U
mieJiouei

Tema 9. Xumnueckas
cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHTEJILHEIE
peakuuu

(8w

DIIEKTPOOTPULIATEITLHOCTh
XUMUYECKHX 3JICMEHTOB.

aTOMOB

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

CremneHb OKHCIICHHUSI.

OKHUCINTENEHO-BOCCTAHOBUTEBH

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

PA3JI0KCHUA, COCTUHCHU A

PackpbIBaTh CMBICI H3y4aeMbIX OHSITHIA.

OnpenensaTs BUJ XUMHYECKON CBSI3U B COCTUHEHUH.

OnpenensaTh CTENEHb OKHCIECHUS XMMHUYECKOro 3JeMeHTa 1o (opmyse ero
COCIMHEHUSI.

OnpenensiTh AMEMEHT (BEIIeCTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIEeCTBO) —
BOCCTAHOBHUTEITb.

OOBACHATH CYLTHOCTH MTPOLIECCOB OKUCIIEHUS U BOCCTAHOBJICHUS.

CoCTaBIATh JEKTPOHHBIA OaNaHC C YYETOM YHUCIIa OTAAHHBIX U TMPUHATHIX
HIIEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTEFHO-BOCCTAHOBUTEIILHON PEAKIINH.
Vcronp30BaTh MpU  BBIOJHEHWH YYEOHBIX 3a/JlaHUi  TEKCTHl y4eOHUKa,
CIpaBOYHBIE MaTepUalIbl (TIEPHOAMUYECKYIO CHCTEMY XMMHUYECKHX 3JeMEHTOB /I
1. MenzeneeBa, TabIuIly pacTBOPUMOCTU KHCJIOT, OCHOBAHUHM U COJIeH B BOJIE,
HIIEKTPOXUMHUYECKUH PsJl HAPSKEHUN METaJJIOB)
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9 KJIACC

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

Tembl,

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

OcHoBHOE coaepkanue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4al0NUXCSH

H3MEHCHHU CBOMCTB XHUMHYECKHX
PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJiysl, KaJablusi U UX COCIMHCHUN B
COOTBETCTBUM  C  IIOJIOXKCHHEM
JIEMEHTOB B MEePUOIUYECKON
CHUCTEME U CTPOCHUEM UX aTOMOB.
Knaccudukanus W HOMEHKIATYypa
HEOPraHUYECKUX BCIIIECTB
(MexxmyHaponHas W TpPUBUAIbHAs).
XMMHUYECKHE CBOMCTBA  BEILIECTB,
OTHOCSIIIUXCA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COEIMHEHHUM, UX
FEHETUYECKas CBSI3b HEOPTaHMYECKUX
BCILIECTB.
Crpoenue

BCIIIECTBA: BUIBI

u3ydeHue

Paznen 1. BemecTBo n xumnveckue peakuun (30 u)
IloBTOpEHME ullepnonnuecknii 3aKOH.[XapaKTepu30BaTb XMMUYECKHUE HJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriyoJienue 3Hanui|lIepnoanueckas CHUCTEMAKaJIbLUA 110 UX N0JI0KeHMIO B [lepunonnueckoni cucreme 1. . Menneneesa.
OCHOBHBIX Pa31e10BXUMHUUECKHUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPTaHUYECKUE BEIIECTBA U3YUEHHBIX KIACCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuceiBaTh OOLIME XUMHUYECKHME CBOMCTBAa BEUIECTB pa3jIMYHBIX KJACCOB,
(6 1) aTOMOB. 3aKOHOMEPHOCTH B |[IOATBEPKIaTh CBOMCTBA NMPUMEPAMU MOJIEKYJSIPHBIX YPAaBHEHHH XHUMHUYECKHUX

peaKuuid.

Onpenensitb BHJ XUMHUYECKOM CBS3M M TUI KPUCTAJUIMYECKON pEIIETKH
BELLECTBA.

[IporHO3MpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BpicTpanBaTh pa3BEPHYTbIE IMCBMEHHBIE U YCTHBIE OTBETBI C OIOPOM Ha
nH(pOpMaIKIo U3 yueOHHKA U CIPABOYHBIX MaTepUaioB, FPaMOTHO HUCIIOJIb30BATh
V3y4YEHHBIN IOHATUMHBIN anmnapar Kypca XUMHUH.

Vcnonb30BaTh TpU  BBINOJHEHUH  Yy4E€OHBIX 3aJaHUd U mpouecce
MICCIIEI0BATEILCKON JIEeATEITbHOCTH Hay4YHO-ITONYJIAPHYIO IuTEpaTypy
XUMUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTepUaIbl, pecypchl IHTEpHETA

B

XUMHYISCKOMN CBA3U u THIIBI
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KPUCTAJUIMYECKUX PELIETOK.
3aBHCHMOCTH CBOMCTB BEIIECTB OT
WX CTPOCHUS.

JleMoOHCTpanuu

1. Monenu KPHUCTAJUIMYECKHUX|
PEIETOK HEOPTraHUYECKUX BEILECTB.
2. Kopotkonepuoanas u
TJTMHHOTIEPUOIHAS hopmbl
[Tepuoauueckoit CUCTEMBI
XUMHYECKHX odjemeHToB JI. .
MeHnaeneena

Tema 1. OcHOBHbBIE
3aKOHOMEPHOCTH

XHUMHYECKUX peaKkuuid
(8w)

Knaccudukanus XUMHUYECKUX
peakuuii Mo pa3InYHbIM IIPU3HAKAM
(10 YMCITy U COCTaBY yYacCTBYIOIIMX
B pEaKLUU BEIIECTB, [0 TEINIOBOMY
b dexTy, Mo M3MEHEHHUI0 CTeneHel
OKHCJICHUS XUMHYECKUX
HIIEMEHTOB, MO O0OpaTHUMOCTH, IO
YYaCTHIO KaTalinu3aTopa).

JK30- u SHIOTEPMUYECKUE
peakuuu, TEPMOXUMUYECKUE
ypaBHeHHd. [lonsATHE O CKOpOCTH
XUMHU4Yeckon peakuuu. llonstue o
FOMOT€HHBIX U T€TEPOTreHHBIX
peakuusx. [lonsatue o0 oOpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakiusx. [loHsaTHe 0 XuMHUYECKOM
paBHOBeCHH. (DAKTOPBI, BIMSIOLINE
Ha CKOPOCTb XMMHUYECKON pEaKIUu
" MI0JIO’KEHNE XUMHUYECKOTO
paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBICI M3YyYaeMBIX MOHATHI M NPUMEHATh ITU MOHATUSA IIPU
OIIMCAaHUU CBOMCTB BEILIECTB U UX IIPEBPALLCHUMN.

KnaccupunupoBaTh XMMUYECKHE PEAKLIUH 110 PA3IMYHBIM IPU3HAKAM.

'Y cTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEaklMy OT Pa3IudHbIX
(hakTOpOoB.

[IporHO3MpOBaTE BO3MOYKHOCTH IPOTEKAHWS XHWMHUYECKHX IIpEBpalIcHUN B
Pa3INYHBIX YCIIOBUSIX.

OrnpenensaTh OKUCIUTENb U BoccTanoBuTelb B OBP.

CocCTaBIATh 3JEKTPOHHBIN OajaHC PeaKLnu.

[Ipon3BOAUTE BBIYACICHUS 110 XUMUYECKUM YPABHEHUSAM.

BoicTpanBaTh pa3sBEPHYTHIE ITMCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMaLKIO U3 yueOHUKA U CIPAaBOYHBIX MaTepUasoB, IPAMOTHO MCIOJIb30BaTh
V3Y4YEHHBIN MOHATUIHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINOJHEHUH  YYE€OHBIX 3aJaHUid U nporecce
MCCIIEI0BATEIIbCKOU JEeATEIbHOCTH Hay4HO-IIOIYJIIPHYIO JIUTEPATYPY
XUMHYECKOTO COAECPKAHNUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl IHTepHeTa

B

peakimu (JIEKTPOHHBIN OallaHC
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OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM
pEaKIIMm).

JlemoHCcTpauuu

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

2. Bo3speiicTBue kaTtanmsaropa Ha
CKOPOCTh XUMUYECKOU PEaKIiu.

3. Ilpumepbl HeEOOpaTUMBIX U
00paTUMBIX pEaKIuil.

4. Cwmeienue paBHOBeCHUs
XUMHYECKON peaKIIiH.
Boviuucnenusn

— KOJIM4YCCTBA BCIICCTBA, 00BéMa u
MAaCChbl p€arcHTOB UJIKM IIPOAYKTOB I10
YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ

DJIEKTPOTUTHYECKAS
UCCOL AL,
XHMHYeCKHe peaKkuuu B

pacTBopax
(16 4)

Tema 2.

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

Peakinmu HOHHOTO oOMeHa,
yCIOBUSI UX TpoTekaHusi. MoHHbIe
YpaBHEHHUsI pEaKIIHil.
XUMHUECKHE  CBOICTBa
OCHOBAaHHWMI U  COJIeH CBETE
[peICTaBICHUIA 00
PICKTPOJUTUYECKON  JAMCCOIMAIIHH.
Cpena  pactBopa. llonstue o

KHUCIIOT,
B

FUAPOIIU3E COJICH.

PackpblBaThb  CMBICI  M3Y4YaeMbIX IIOHATHM, a TakKKe CMBICHI
DIIEKTPOJIUTUYECKON AUCCOLMALINH.

OOBSICHITH NPUUMHBI AJIEKTPONPOBOITHOCTH BOJHBIX PACTBOPOB.
CocTaBisATh ypaBHEHUs IHUCCOLMALMMA KHUCJIOT, LIEJIOYEH M COJIEH, IOJIHBIE U
COKpAaIEHHbIE HOHHBIE YPABHEHUS XUMHUUECKUX PEaKIMi HOHHOrO 0OMeHa.
[InanupoBaTh M OCYLIECTBIATH Ha MPAKTUKE XHUMHUYECKHE DKCIEPUMEHTHI,
[POBOAMTH HAOJIIO/IEHUS, J1€aTh BHIBOJIBI 110 pe3yiIbTaTaM SKCIIEPUMEHTA.
CnenoBarh mpaBuiaM Oe3omacHOi paboThl B Ja00OpaTOpUM MPU HMCIIOJIB30BaHUU
XUMHUYECKON OCYbl U 000PYI0BaHUS.

[Ipou3BOAUTE BBIYUCICHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpanBaTth pa3BEpHYTHIE IHCBMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
uHpOpMaIKIO U3 YUeOHHKa U CIIPAaBOYHBIX MAaTe€pHUajoB, IPAMOTHO HCIOJIb30BaTh
VM3YUYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHUU.

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

XUMHUYCCKOTO COACPIKAHNUA, CIIPABOYHBIC MaTCPUAIIbI, PECYPCHL I/IHTCpHeTa

TEOpUn

B
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KauecTBeHHBIE peakUuu Ha
KaTHOHBI M AHUOHBI.
JlemoHCTpauMu

DIeKTpUYecKast MIPOBOJMMOCTh
PacTBOPOB  BEIIECTB; JIBIDKEHUE
MOHOB B DJIEKTPUYECKOM TIOJIE.
OnbITHI, UJUTFOCTPUPYIOLIUE
MpU3HAKW [POTEKAHUS peakuuit
WOHHOTO oOmeHa. OmnbITEI  TIO
OTpeeNICHUI0 CPebl B PacTBOpax
coJieii (xyopuaa HaTpusi, KapOoHaTta
HATpU, XJOpUIa LIUHKA).
JlaGopaTopHble U MpaKTHYeCKHE

padoThbI

Vlabopamopuwiii onvim:
PeakunnnoHHOTO oOMeHa B
pacTBopax AJIEKTPOJIUTOB:

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

[ [paxmuueckas paboma:

Ne 1. Pemenne
DKCIIEPUMEHTAJIBHBIX  337a4 110
TEME.

\Botuucnenusn

— 10 YPaBHEHHUSM XUMHUYECKHUX
peakuui

Paznen 2. Hemeranbl u ux coenuHeHusi (34 u)
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Tema 3.
XapaKTepPUCTHKA
XUMHYECKUX JJIEMECHTOB

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 (B3auMoOjeHCTBHE
C  MeTaJulaMH, HEeMeTajulaMHu,
[IeTT0YaMHu). X10pOBOAOPO/I.
ConsiHast KHCIOTa, XHUMHYECKHE
CBOICTBA, MOJIyYEHHUE,
MpUMEHEHUE. KauectBennsie
peaklMK Ha TaJlOr€HUIUOHBI.
JlelicTBUE XJIOpa U XJOPOBOJIOPOJA
Ha OpraHu3M YeJI0BeKa.
Baxneimme  XJopuasl H  HUX
HaXO0KJIEHUE B IIPUPO/IE.
J/leMOHCTpaLuu
Buneomarepuaisr:
U UX COCUHEHUS.
OO6pasiibl XJIOPUJIOB.
JlabopaTopHbIe
NpaKkTHYecKue padoTbl
Vlabopamophuiil onvim:
PacriozHaBanue

XJIOPUI-UOHOB.

I Ipaxmuueckas paboma:

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

\Botuucnenun

TaJIOrCHbI

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB HEMETAJUIOB U MX
COCIMHEHMH B IIpEeeiIax MajblX [IEPUOIOB U IIaBHbIX noarpymnm [lepuoandeckoi
CHUCTEMBI XUMHUYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX aTOMOB.
Xapakrepu3oBaTh (U3NYECKHE W XHUMHYECKHE CBOMCTBA IPOCTHIX BEILECTB
rajJoreHoB (Ha IpUMepe XJIopa) U CIOXKHBIX BELIECTB (XJI0POBOAOPOJA, XJIOPUAA
HATpUsl), COCOOBI UX MOJYYEHHUs, IPUMEHEHUE U 3HAUYEHUE B MPHUPOJE U KU3HU
YEIIOBEKA.

OnpenensiTb raJJoreHUIMOHbBI B paCTBOPE.

[[nanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XHUMHYECKHE OSKCIIEPUMEHTBI,
[IPOBOJUTH HAOIIOI€HUS, JI€1aTh BBIBO/IBI I10 pe3yjbTaTaM IKCIEPUMEHTA.
CrnenoBate mpaBwiiaM Oe30macHoOi paOoThl B J1JaOOPAaTOPUM MPU UCHOIb30BAHUU
XMMHUUYECKON IIOCYAbl U 000PY10BaHMUSL.

BoicTpanBaTh pa3BEPHYTbIE IMCBMEHHBIE M YCTHBIE OTBETBI C OINOPOM Ha
nHpOpMAaIHIO 13 yYeOHUKA U CIIPABOYHBIX MaTEpHAIIOB, TPAMOTHO MCIOJIb30BATh
V3Y4YCHHBIN TIOHATUHHBINA annapar Kypca XUMHH.

Vcnonp30BaTh MpU  BBIIOJHEHUM  Y4E€OHBIX 3aJaHUd U mpouecce
1CCIIEI0BATEIbCKON JeATEIBHOCTH Hay4YHO-IIOIYJISIPHYIO JUTEPATypy
XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHBIE MaTEpHaIIbl, pecypcsl IHTepHEeTa

B

— [0 YPaBHCHUAM XHUMHYCCKUX
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peakuui, eclii  OJWH U3
peareHToB JiaH B U30BITKE;
00BEMOB  Ta30B 1O  YPaBHCHHK)
pEaKIMu  Ha  OCHOBE 3aKOHQ

00BEMHEBIX OTHOIIIEHHUH ra30B

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

Oo0mas

OO011ast XapaKTepUCTHKA JIEMEHTOB
VIA-rpynmsi. OcoOenHoctu
CTPOEHHUSI aTOMOB 3THUX 3JEMEHTOB,
XapakTepHbIE [UII HUX CTENEHH
OKHCIICHHUS. Crpoenue u
¢usznyeckue CBOMCTBA IPOCTHIX
BEILIECTB — KHUCJIOPOAA U CEPBHI.
AJTOTPOITHBIC MOTU(UKAIH
KHUCJIOpO/a U cepbl. XHUMHUYECKUE
cBoiictBa cepsl. CepoBonopo,
CTpOEHHUE, ¢busnyeckue u
XHUMHYEeCKHe CBOHCTBAa. OKCHIBI
cepsl KaK MIPECTaBUTENN
KUCIOTHBIX  OkcujoB.  CepHas
KHCIIO0Ta, (PU3nYecKue

1 XMMUYECKHE CBOWCTBA (00IIMEe KakK
NpefCcTaBUTeNsl Kjlacca KHUCIOT U
cnenuduyecKue), IpUMEeHEHHUE.
XUMHUUECKUE PEaKLUu, JIexkalue B
OCHOBE IPOMBIIIIEHHOTO CIOco0a
MOJYy4YeHUsT  CEpHOW  KHUCIOTHI.
AmmapaThl U TPOTEKAIUEe B HHUX
POLIECCHI (Ha  Tpu- mepe
MPOU3BOJICTBA CEPHOU KHCIIOTHI).
Conu cepHoi KHCIIOTHI,
KadeCTBEHHAs peaxius Ha
CyJb(aT-uoH.

Haxoxaenue cepbl 1 €€ COeAMHEHHI

OOBACHATH O0LIME 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl 1 UX COEAMHEHUN € YUYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pU3MUeCKHMEe M XMMUYECKHE CBOICTBAa MPOCTOrO BELIECTBA
ceppl U €€ CcoeaMHEHUH (CepoBOAOPOAA, OKCHUIIOB CEPbl, CEPHOM KHUCIOTHI,
Cyab(aToB), cocoO0bl MX MOIYy4YEHHUs, MPUMEHEHHE U 3HAYeHHE B NPUPOJE U
PKU3HU YeJIOBEKa.

OnpenensaTs HaIMUYKUE CyIb(HaT-HOHOB B pacTBOpE.

OOBSCHATh CYIIHOCTh HKOJOTHYECKUX MPOOJIEM, CBA3AHHBIX C IMepepabOoTKOM
COCIMHEHUH CEpBI.

[InanupoBaThb M OCYLIECTBJISTH Ha IPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOJUTH HAOJIOACHNUS, 1eJIaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiam 6e30macHON pabOThl B J1a0OPATOpUM MPU HCIOIb30BAHUU
XMUMUYECKOH MOCY/Ibl 1 000py10BaHHUS.

[Tpon3BOIUTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSM.

lcrnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHMKa,
crpaBouyHble MaTepuainsl (Ilepuoanyeckyro cUCTEMYy XUMHUYECKHX 3J€MEHTOB /.
1. MenaeneeBa, TabnuIly pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U coiieil B Boje,
PIIEKTPOXUMUYECKUH PsAJT HATIPSKEHUM METaJIOB).

lcnonb30BaTh NpHU  BHINOJIHEHMH Y4YyeOHBIX 3aaHMd W B Ipolecce
HCCIIEIOBATEIbCKOM NeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JUTEPaTypy
XUMHUYECKOTO COJEpKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pecypchbl IHTepHETa
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B MIPUPOJIE. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOIMIeH Cpesbl
COCTMHEHUSIMU Ccepbl (KHCIOTHbBIE

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

Komneknuu (Buaeomarepuaibl):
cepa u €€ COCIUHEHUS.
OOyrnuBanue caxapa noj
NIEHCTBHEM KOHILICHTPUPOBAHHOU
CEPHOU KUCIIOTHI.

JlabopaTopHble U MpaKTHYeCKHe
padoThbI

Jlabopamophule ONbIMbL:
OOHapyxeHue Cynb(haT-uOHOB.
B3aumoneiictBue  paz0aBieHHOMN
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-rpynmnsl. OcobenHoctu |VA-rpynibl ¥ X COEUHEHUH ¢ yUETOM CTPOEHHS UX aTOMOB.
XHMHYECKHX JIEMEHTOB [CTPOCHHUS aTOMOB 3THX JJIEMEHTOB, |[XapaKTepu30BaTh (hM3MYECKHE M XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [XapaKTepHble Ui HHUX CTeneHu [ (ocdopa M UX coeAMHEHHMH (aMMHUaka, cOJed aMMOHMS, a30THOW KHUCIIOTHI,
pocdop " UX |OKHCIICHUS. HUTpPaTOB, okcuaa dpocdopa(V) u gochopnoit kucioTsl, pocdaToB), cnocoObl UX

coeqnHennsn (10 u)

A30T, pacIpOCTpaHEHUE B NPUPOJE,
duznyeckue U XMMHUYECKHE CBOWCTBA.,
KpyroBopot a3ora B mpupoJe.
AMMHaK, ero (Qusnueckue U

[MOJIYUCHUS, IPUMCHCHHUEC U 3HAUCHUC B IIpUPOAC

1 XU3HHU YCJIOBCKA.

OHpeIICJ'IHTL MOHBI aMMOHUA U (bOC(I)aT-I/IOHBI B paCTBOpC.

OOBSICHATH CYIIHOCTb 3KOJIOTHUYCCKUX npo6neM, CBA3aHHBIX C HaXOXJICHHEM

XHUMHUYCCKUC CBOﬁCTBa, TITOJIYUCHUC

coenuHeHUN a30ta u dhocdopa B OKpyKarolei cpese.
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1 IIPUMCHCHHUE. Comu AMMOHMU, UX

dusnueckue
" XUMHUYECKHE CBOIICTBa,
[IPUMEHEHUE. KauecrBeHHas

peaxiusi Ha HOHbl AaMMOHHSI.
A30THas KUCIOTa, e€ puznyeckue

U XUMHYECKHE CBoOWcTBa (0OmmIue
KaK TpEeJCTaBUTENS Kiacca KHCIOT
u crienuduyeckue). Mcronp3zoBanue
HATPAaTOB M COJEHd aMMOHHs B

KauyecTBe MUHEPATIHHBIX
yI00peHUH.

XUMUYECKOE 3arps;3HEHHE
OKPYXKaIOIIEH Cpelibl COCTUHEHUSIMU
azoTa (KUCIOTHBIE TOXKIH,
3arps3HEHUE BO3[yXa, IIOYBBI U
BOJ0EMOB).

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 BOJOEMOB

docdaramu.

JleMoOHCTpanun

Komnexkuuu:  dochop u  ux
COEIMHEHMUSI. B3anmoneiicreue

[InaHupoBaTh M OCYILIECTBIATh HA MPAKTUKE XHWMHUUYECKHE HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOMIOACHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBatrh npaBuiam 06e30macHON paboOThl B 1a0OpPATOpUM MPU HCIOIb30BAHUH
XUMHUYECKOH MOCY bl U 000PYJOBAHMUS.

[Ipon3BOAUTE BBIUUCICHUS [0 XUMUYECKUM YPABHEHUSAM.

Mcrnonb30BaTh MpHU  BBHINOJHEHWM Y4YeOHBIX 3aJaHWi TEKCThl y4eOHHKa,
CIIPaBOYHBIE MaTepHaIbl (IEPUOANYECKYI0 CUCTEMY XHMHUYECKHX 3JIeMEHTOB /.
1. MenpaeneeBa, TaOnuIly pacTBOPUMOCTH KHCIIOT, OCHOBaHUH U coJieil B BOJE,
PIIEKTPOXUMUYECKUH PAJT HATIPSKEHUM METAJIIOB).

Vcnonp30BaTh MpU  BHIIOJHEHUM y4yeOHBIX 3aJaHUd U B IIpoLecce
MCCJIE10BATENIbCKON JeATEIbHOCTH Hay4HO-IIOMYJIAPHYIO JIUTEPATYpy
XUMHUUYECKOI'0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
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KOHIIEHTPUPOBAHHOU a30THOM
KHUCJIOTBI C MEIBIO.
JlabopaTopHble U NMpaKTHYeCKHUe
padoThI
JlabopamopHvie onvimul.
1. BzaumopeiicTBue
AMMOHHUS C HIENTOYBIO.
2. O3HakomiieHHE C oOpa3mamu
a30THBIX U (PocPOpHBIX yA0OpEHUIA.
[lIpaxmuueckas paboma:
Ne 3. TIlomyuenwue
W3Y4YEHUE €r0 CBOMCTB.
Boviuucnenus
— II0 YPaBHEHUSIM XUMHUYECKHX
€aKI il

coJiei

aMMMakKa,

Tema 6.
XapaKTepUCTHKA
XHMHYECKHUX 3JICMECHTOB
IVA-rpynnsl.

Yriepoa M KpeMHUH U
UX COeNHEeHUs!

(10 u)

Oo0mas

Yraepon, AJJIOTPOITHBIC
MOTU(HUKAIH, PACIPOCTPAHEHUE B
npupoae, ¢buznyeckue U
XMMHYECKHE CBOMCTBA.

AncopOrust. Kpyrosopor
yriaepoaa B MpUPO/IE.

Oxcuapl yriepoja, ux Gpusnueckue
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

CBONCTBA, MTOJIYYEHHUE u

OOBsACHATH O0LIME 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB 3JIEMEHTOB
[VA-rpynnsl 1 UX COEIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (puznueckue

W XMMHUYECKHME CBOWMCTBA MPOCTHIX BEIIECTB yIiepoAa U KpPEeMHUS M HX
COeMHEHUN (OKCHAOB YIJIEpOAa, YroJbHOW KHCIOTHl, KapOOHATOB, OKCHJA
KpEMHUSI, KPEMHHMEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI WX IOJydYeHUS,
[IPUMEHEHNE U 3HAYE€HUE B IPUPOJIE U KU3HU YEIIOBEKA.

OnpenensaTb KapOOHAT- U CUIIMKAT- HOHBI B paCTBOpE.

OOBACHATH CYLIHOCTh HSKOJIOTUYECKHUX MPOOJEM, CBS3aHHBIX C HaXOXJICHHEM
YTIIEKHACIIOTrO Ta3a B OKPYKAIOLIEN Cpeae.

WmocTpupoBaTh  B3aMMOCBSI3b HEOPraHUYECKMX COEIMHEHUN YIriepojga |
OPraHNYECKHUX BEIECTB.

[[1aHMpoBaTh M OCYLIECTBIISITH HA IPAKTUKE XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOAMTH HAOIIOJEHUS, JeNaTh BBIBOJBI IO PE3yJIbTaTaM 3KCIEPUMEHTA.
CrnenoBarh mpaBwiiaM Oe3o0macHOi paboThl B 1aOOpaTOPUM MPHU UCHOIb30BAHUHU
XUMHUYECKON OCYAbl U 000PYI0BaHUS.

lcrnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHMKa,
cnpaBoyHble MaTepuaibl (Ilepuognyueckyro cucreMy XMMHYECKHX 3J1eMEeHTOB Jl.
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pUMEHEHHE. KauectBennas
peakius Ha KapOOHAT-UOHBI.
cnonp30oBanue KapOOHATOB B

OBITY, MEIUINHE,
MPOMBIIIICHHOCTH, CEJIbCKOM
XO3sICTBE.

[lepBoHavaibHBIE  MOHATHS 00

OpraHMYECKHUX BEIIECTBAX KakK o
COETMHEHUSIX yriaepoja:
OCOOEHHOCTH COCTaBa M CTPOEHHS.
[TonsiTie 0 OMOJIOTMYECKU Ba)KHBIX
BCICCTBAX: KUpax, OenKkax,
YTIIEBOIAX. MartepuanbHoe
€MHCTBO OpTaHUYECKUX u
HEOPraHUYECKUX COCAMHEHUN.
Kpemuuii, ero ¢usnueckue u
XUMHYECKHE CBOMCTBA, MOJTYYCHHE
U IPUMEHEHHE B DJICKTPOHHKE.
CoenmHEHNs KpEeMHHsI B TIPUPOJE.
OO0mue mpeacTaBieHuss 00 OKCUIE
kpemHuaA(IV)  u  kpeMHueBoH
KIHCJIOTE. CUJIMKATEHI, nx
HCIIO0JIb30BaHUE B OBITY, MEJHUIIMHE,
MPOMBIIUICHHOCTH.  BakHeimue
CTPOUTENIbHbIE MaTepHabl:
KepamHKa, CTEKJIO, LIEMEHT, OEeTOH,
Kene300eToH. [Tpob6nemsl
0e301MacHOro WCIIOJIb30BaHUS
CTPOMUTENBHBIX  MaTepuajoB B
MMOBCETHEBHOMW JKU3HU.
JleMOHCTpaluu

Mopenn KpUCTAINIMYECKUX PEMIETOK
aJMasa, rpa¢ura, MOJIEKYJIBI

1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIJIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Mcronp30BaTh TPU  BBIMOJHEHWW Y4YeOHBIX 3aJaHUd W B TIpolecce
HCCIICA0BATEIILCKOM JIeTCIIBHOCTH HAy4HO-TIOMYJISIPHYIO TUTEPATYpy
XHMHYECKOI0 COJIEPKaHUsI, CIPaBOYHbIE MaTepHuabl, pecypchl MHTepHeTa
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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 «Hemeramnb.
Boiuucnenusn

— 10 YpaBHEHUSIM XHMHUYECKHX
peakiuii, €clIu OJWH W3 PEarcHTOB
aH B BUJIE 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 BUbI 1€ATEILHOCTH 00y4al0NUXCSH

Pa3zgen 1. MeTaJiIbI M X CO

equnenus (50 u)

(10 )

Tema 1. O01ue cnoﬁcTBaJO6masl
MeTAJLI0B

XapaKTepUCTHUKa
XUMUYECKUX 3JIEMEHTOB —
METAJJIOB Ha  OCHOBAaHWU  UX
nojoxkenus B Ilepuoguueckoit

CUCTEME XMMHUECKUX 3JIEMEHTOB
JI. . MenneneeBa U CTpoeHUs
atoMoB.  CTpoeHue  MeTaJuIoB.
Metainnaeckas CBS3b "
MeTalJIn4yecKasl ~ KpUCTaJuIMyecKas
peneTKa. DNEKTPOXUMHUYECKUI
P HaIpsHKEHUN METAJLIOB.
dusnyeckue u XMMHUYECKHE
CBOICTBa METAJUIOB. OO6uue
CMOCOOBI OJTYYECHUSI METAIIIOB.

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

PaCKpI)IBaTB CMBICJI H3Yy4YaCMBIX HOHATHUA U IIPUMCHATL O3TU IMOHATUA IIPU
OIMMCAaHUU CBOMCTB BEIIECTB M MX MPEBPAIICHUIA.

OOBICHATE O6HII/I€ 3aKOHOMCPHOCTHU B USMCHCHUU CBOMCTB 3JIEMEHTOB-METAIIIOB
1 UX COCIMHEHUH C Y4ETOM CTPOCHHS UX aTOMOB.

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

XapakTepr30BaTh 001IME CIOCOOBI OTYUYEHHUS METAIUIOB.

CrnenoBath npaBuiaMm 0e30macHoOi paboThl B Jab0paTopuu MPH UCHOIB30BAHUU
XUMUYECKON TTOCY IbI M1 000pYAOBaHUSI.

[Ipon3BOINTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHUSIM.

Vcnonb30BaTh MpU  BBINOJHEHUM YYEOHBIX 3aJaHUM TEKCThl y4deOHHKa,
cnpaBoyHble MaTepuansbl (I[leprogudeckyto cucteMy XUMHUYECKUX 3JIEMEHTOB /Jl.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN W COJIEH B BOJE,
DIEKTPOXUMUYECKUH PSIJT HAPSHKEHUH METaIIIOB).

Vcnonb30BaTh NpH  BHINOJHEHUMM  y4eOHBIX 33JaHUd W B Ipoliecce
M CCIIE0BATENbCKOM JeATETbHOCTH Hay4YHO-MIOMYJIAPHYIO JUTEPaTypy
XUMHYECKOT0 COJIEPKaHUsI, CIPaBOYHbIE MaTepuaibl, pecypcel MHTepHEeTa

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

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

Buneomarepuasl: Koppo3us
METaJIJIOB.

JlabopaTopHble U NMpPaKTHYECKHUe
padoThI

Vlabopamopnvie onvimul.
OszHakoMyieHHME C  OoOpasuamu
CIUIaBOB METAJIJIOB.

3aBUCUMOCTh CKOpPOCTH

peakIy MeTajuia ¢ KUCIOTOM

OT MPHUPOJIBI METAILIIA.

Botuucnenusn

[0 YpaBHEHUSM XUMHYECKHX
peaKInii, €CIM OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH

Tema 2. Baxueiuiue
MeTaAJJIbI "u ux

coe/IMHEeHHs
(40 9)

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

aATOMOB. TTonoxenune B

OOBACHATH 00IME 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIJIOB
B TPYIIAaX U UX COSAUHEHHH ¢ YIETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKME U XMMHUYECKHE CBOICTBAa IMPOCTBIX BEIIECTB
METaJUIOB U MX COCAMHEHHWH (OKCHUIIOB, THUIPOKCHIOB, COJICH), CIOCOOBI UX
MOJy4YeHHUs, IPUMEHEHHUE U 3HAYE€HUE B IPUPOJIE U JKU3HU YeIOBeKa.
Pacrmo3HaBaTh ¢ MOMOIIIBIO KAYECTBEHHBIX PEAKINi HOHBI METAJIOB (MarHus,
QIIOMUHUS, IUHKA, KeJe3a, MEIH).

[[raHupoBaTh ¥ OCYIIECTBISATh HA TPAKTHKE XUMHUYECKHE HKCIEPHUMEHTHI,
IPOBOJIUTH HAOIIOCHNUS, IENIaTh BHIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CnepnoBath npaBuiaM 0e30MacHO paboThl B 1a0OpaTOpUM MPU HUCIIOJIB30BAHUN
XMUMUYECKOH MOCY/Ibl M 000py10BaHHUS.

[Tpon3BOINTH BEIYMCIICHUS 110 XUMUYECKIM YPaBHEHHSIM.

BricTpanBath pa3BEPHYThIE MUCbMEHHBIE M YCTHBIE OTBETHI C OMOPOW Ha
nHGOpPMANIHIO U3 YIeOHHMKA W CITPABOYHBIX MaTEpPHAJIOB, TPAMOTHO HMCIOJIB30BATh
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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 M CITOCOOBI €€ yCTpaHEHUS.
AJTIOMUHHM. Ilonoxxenue B
[ lepuonnueckoi CHCTEME
XxuMudeckux ajementoB JI. .
MeHieneeBa, CTpOCHHE aToMa.
Haxoxenue B OpUPOE.
duznyeckue U  XUMHUYECKHE
CBOICTBA. AmdorepHbIe
CBOMCTBa OKCHJIa U TUAPOKCHU/IA.
JKeneso. [Tonoxxenue B
[Iepuonuueckoi CHUCTEME
XUMHYCCKHUX DJIEMEHTOB

JI. N. Menneneena, CTPOECHUE
aroma. HaxoxxaeHnue B mnOpupone.
dusznueckre u XUMHUYECKUE
cBoiictBa. OKCHIBI, THJIPOKCHU]IBI
u conu xene3a(ll)

u >xeneza(Ill).

JleMmoHcTpauuu

Bzaumoeiicteue HaTpus C
Bogou. OkpammBaHUE IJIAMEHU
MOHAMU HATPHUS U KaJIUsl.

OkpalBaHue IaMEHU
HOHAMU KaJIbIIU.
B3aumMoaencTBue OKCHIIA

M3y4YCHHBIN [IOHATUMHBIN anmapaT Kypca XMMHUU.

lcnonb30BaTh IpU  BHINOJIHEHUWH Y4YeOHBIX 3aJaHUd W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIOIYJIIPHYIO IuTepaTypy
XMMHYECKOIO COEp KaHMsl, CIIPABOYHbIE MaTepuaisl, pecypcsl 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. JKécrkocth BOABI H
METObI €€ YCTPaHECHUSI.

No 7. Pemienne
DKCIICPUMEHTAJIBHBIX 3aJad I10
Teme «MeTauibly.
Boiuucnenusn

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

MacCOBOU JTOJIN BBEIXO4
NpOJIYKTAa peaKiinu

Pasznen 4. Xumusi u okpy:kamomasi 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 MaTepHalbl, NMPHUMEHSEMbIE B J>KU3HH COBPEMEHHOIO
Je0BeKa [MOBCEJHEBHON »XHU3HU 4YEJIOBEKA[UeJIOBEKa.
(6 9) XuMuUst ¥ 310pOBBE. OOBSCHATH yCHOBHS 0€30MacHOTO WCIONB30BAHHUS BEIICCTB M XUMHUYECKUX
be3onacHOoe  MCHOJIB30BaHUE  [peaklUil B OBITY.
BEIIECTB U XMMHWYECKUX  |AHaIM3UpOBaTh W KPUTUYECKH OICHUBATh HHMOPMAIMIO O  BIHUSHUHU
[peakiuii B ObITY. [IPOMBILIICHHOCTH, CEJIbCKOIO XO35HCTBa, TpPaHCIOpTa W Jp. HAa COCTOSHUE
[Ipuponnabie HCTOYHUKM |OKPYXKAIOUIEH Cpeibl.
YIJI€BOJOPOJOB (yrosap, [YMeTb OKa3bIBaTh MEPBYIO MOMOIIb IPH XUMUUYECKUX OXKOTraxX M OTPaBICHUSX.
IPUPOAHBINA ras, HedTh), [[IpuHUMAaTH y4yacTHe B 00CYKICHUN MPOOIeM XUMUYECKON U IKOJIOTHUECKON
MPOAYKTHI UX IIEpepabdOTKH, UX |[HAIIPABJICHHOCTH, BbICKAa3blBaTh COOCTBEHHYIO MO3UIUI0 IO Ipobieme u
poJib [peuIaraTb BO3MOXHBIE ITyTH €€ peIIeHus
B OBITY U IPOMBIIIIEHHOCTH.
OcHOBBI AKOJIOTUYECKOH
rPaMOTHOCTH. Xumuueckoe
3arpsA3HEHUE OKpY>Karo- IIeH
cpenbl (mpenenbHO
ITOITy CTUMAst KOHIICHTPAITHS
BemiectB — [1/IK).
Pons  xumMuu B pellIeHUM
SKOJIOTUYECKUX MPoOIeM
O6o01menne
MPOHJIEHHOI0 Kypca
(10 gacos)

[Ipu pa3paboTke pabodyeil mMporpaMmbl B TEMAaTHUUYECKOM IUIAHUPOBAHUU JIOKHBI OBITh YYTEHBI BO3MOYXHOCTH
WCIIOJIH30BaHUS AJIEKTPOHHBIX (IU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMUXCS y4eOHO-METOINYECKUMH MaTepuajaMu
(MyJTbTUMEIMIAHBIE TPOTPAMMBI, DJICKTPOHHBIE YYCOHUKH U 33JJa9HUKH, SJICKTPOHHBIE OUOIMOTEKH, BUPTyaJIbHBIC JTA0OPATOPUH,
UTPOBBIE TIPOTPAMMBI, KOJUICKIIMU IU(POBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIMOJB3YEeMBIMHU I OOYYEHHS W BOCIUTAHUS
obOyuvaroruxcst ¢ HOJIA, mpencTaBlieHHBIMU B 3JIEKTPOHHOM (II(GPOBOM) BHJIC U PEATU3YIONIMMHU TUJAKTUYECKUE BO3MOKHOCTH
UKT, coneprkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUH.
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IHoaxoabl K OLIeHMBAHUIO INIAHUPYEMBIX Pe3yJIbTAaTOB 00y4YeHUs!

[Ipy ouEHHWBAaHMM TUIAHUPYEMBIX  pE3yJbTaTOB  OOY4YEHHS  XUMHUU
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 YYalllUXCsl HWHAWBUIyalbHbIE (OPMBI KOHTPOJIA PE3YJIbTAaTOB
oOyueHuss xumud. [lpm CcHMKEHHOM pPabOTOCIIOCOOHOCTH,  BBIPAXKEHHBIX
HapyILIECHUSAX MOTOPUKHM PYK BO3MOXKHO YBEJIMYEHHUE BPEMEHM I BBIIOJHEHUS
KOHTPOJIBHBIX M CaMOCTOSITENBbHBIX paOoT. KOHTpOJIbHBIE, CAMOCTOSATEIbHBIE U
OpakTHYeCKUe paboTbl MpU  HEOOXOAMMOCTH  MOTYT  MHpeiaraTbCsi C
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHHUs, HWHOTO IPOTrPAaMMHOIO
oOecrieyeHuss, 00ECHEeUYUBAIOUIET0 MEPCOHU(PUUMPOBAHHBIA  y4eT y4eOHBIX
JOCTH)KEHUI oOyvaromuxcsi. TeKyluid KOHTpOJIb B (pOpME YCTHOTO ONpoca MpH
HU3KOM KaueCTBE YCTHOM SKCIPECCHUBHOW peyd OOYyYarolMXcsi HEeOOXOAMMO
3aMEHSTh MTUCbMEHHBIMU (hOpMamu.

CrnenuajbHble YCJI0BHUS Peajn3auuu JUCIUITITHBI

1. HeoOxomuMo mpemycMOTpPETh HAIWYHAE TEPCOHATBHBIX KOMITBIOTEPOB,
TEXHUYECKUX TIPUCIIOCOOICHN (CTlennaabHas KIaBHaTypa, pPa3jIMdHOrO BHUIA
KOHTaKTOPBI, 3aMCHSIONIME MBIIb, JDKOUCTHUKHA, TPEKOOJBI,  CEHCOPHBIC
TIJIAHIIICTHI).

2. JIOmKHBI OBITH CO3/IaHbI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH()OPMAITMOHHO-00pa30BaTEIILHON CPEIbl IO XUMHUH, BKITFOYAFOIICH 3JIEKTPOHHBIC
WH(OPMAITMOHHBIE  PECYpPChI,  DJEKTPOHHBIE  0Opa3oBaTENbHBIE  PECYPCHI,
COBOKYMHOCTh ~ MH(QOPMAIIMOHHBIX  TEXHOJOTHUH,  TEJICKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN, COOTBETCTBYIOIIUX TEXHUYECKUX CPEACTB U TEXHOJOTUH (B TOM
yucie ¢uen-TpeHaxepoB, nHCTpyMeHToB Wiki, mu@poBbIX BUIEO MaTEpHAIIOB U
Ip.), OOecCIeunBaIOmIUX JOCTHXKEHHE KaxabiM oOydaromumes ¢ HOJIA
MaKCHUMaJIbHO BO3MOHBIX ISl HETO PE3yJIbTaTOB O0yUEHHUS.
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