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®denepanbHas pabouast nporpamma (nanee I[Iporpamma) mo ydeOHOMY MpeIMETY
«Xumus» paspaborana Ha ocHoBe PI'OC OOO, denepaibHOH HPOrpPaAMMBbI
BOCIIUTAHUS, C YUETOM paclpee’a€HHbIX M0 KilaccaM IMpOBEpsSEMbIX TpeOOBaHUN K
pesynbrataMm ocBoeHUs: OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
o01iero oOpazoBaHuUs.

IHosicHUTEALHAA 3ANINCKA

OO0mas xapakTepucTHKA y4e0HOro nmpeaMera « XuMHs»

Bknag yueOHoro mpemmera «XuMHS» B JOCTHKEHUE I1eJied OCHOBHOT'O
oOmrero oOpazoBaHusi 00YCIIOBJIEH BO MHOT'OM 3HAUY€HHEM XHMHYECKOW HAyKH B
MO3HAHUU 3aKOHOB TPHUPOABI, B Pa3BUTUU TPOU3BOIUTEIBHBIX CHJ OOIIECTBA U
CO3/IJaHUM HOBOM 0a3bl MAaTEPHAIBHOU KYJIBTYPHI.

XUMHST KaK JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK pacHpOCTpaHuia CBOE
BJIMSIHUE Ha BCE 00JIACTH YEJIOBEUECKOTO CYIIECTBOBAHMS, 3a/iajia HOBOE BHJICHUE
MHUpa, CTajla HEOThEMJIEMBIM KOMIIOHCHTOM MHPOBOH KYJIBTYpbI, HEOOXOIUMBIM
YCJIOBHEM >KH3HMU OOIIECTBA: 3HAHUE XUMHUHU CITY)KUT OCHOBOU JiJisi (HOPMUPOBAHUS
MUPOBO33PEHUS YEJIOBEKa, €ro MpeCTaBICHU 0 MaTepUaaIbHOM €IUHCTBE MHUPA;
BOXHYIO  pOJib  WUrpatoT  (opmupyeMble  XUMHEH  TpEACTaBICHUS O
B3aMMOIIPEBPAIICHUSIX SHEPTMM W 00 DBOJIOLMUM BEIIECTB B  MPUPOJIE;
COBPEMEHHAsI XMMHsI HAIIpaBJIeHA Ha PellIeHUE II00aNbHBIX MPO0JIeM YCTOHYHBOTO
Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTMTYECKOM
0e301acHOCTH, ITPOOIIeM 3paBOOXPAHCHHUS.

B ycnoBusix Bo3pacrampiiero 3HaYeHHS XMMHH B JKU3HH OOIIECTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XUMHUYECKOTOo oOpa3zoBanus. B muane
COLIMAJIM3AIMKN OHO SIBJISIETCS OJHUM W3 YCJIOBHM (POPMUPOBAHUS HWHTEIJIEKTA
JUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOTUMBI ISt
MPUOOPETEHHS OOIIEKYIBTYPHOTO YPOBHS, TIO3BOJIAIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME M OTBETCTBEHHO YYacCTBOBATh B MHOT'OOOpPA3HOM >KM3HU OOIIECTBa, s
OCO3HAHHUS BAXKHOCTU PA3yMHOI'O OTHOILUEHHS K CBOEMY 3/I0POBBIO U 30POBbBIO
JIpYTHX, K OKpY)KAroMel NPUPOJHON cpefe, JUisl TPaMOTHOTO TOBEACHUS TPH
MCITOJIb30BAaHUU PA3IMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEIHEBHOU
KU3HU.

XuMuueckoe 00pa3oBaHME€ B OCHOBHOM TIKOJIE SBISETCS 0a30BBIM IO
OTHOILIEHHUIO K CHCTEME OOIIero XuMU4Yeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peaju3yeT MPUCYIINE 00IIEMY XUMUYECKOMY
00pa30BaHUIO KIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPAXXKAlOT TOCYAapCTBEHHBIE,
OOIIECTBEHHBIC U WHANBUAYATbHBIE IOTPEOHOCTH. DTUM OMPEAEIICTCS CYIIHOCTh
oO1iieil cTpaTeruu oOy4eHusl, BOCIIUTAHUSL U PA3BUTHUSI OOYyYaIOLIUXCS CPEACTBAMU
y4eOHOTO IpeaMeTa « X UMHUS».

N3yuenue npeaMera: 1) CrocoOCTByeT peajau3aldd BO3MOXKHOCTEH st
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caMOpa3BUTUS M (OpMUPOBAHMS  KYyJIbTypbl JIMYHOCTH, €€ oOumed u
(YyHKIMOHAIBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (pOPMUPOBAHUE MBILUICHUS U
TBOPUYECKHUX CIIOCOOHOCTEN MOJAPOCTKOB, HABBIKOB UX CAMOCTOSTENbHON y4eOHOU
NESATENbHOCTH,  JKCIEPUMEHTAIbHBIX W HUCCIEN0BAaTEIbCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCETHEBHOM JKHM3HHM, TaKk W B NpodhecCHOHATBHOU
JESATENbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAyYHOrO MBILUICHUS, 3aKIaIbIBAET
OCHOBBI II€JIOCTHOTO B3IJIsa HAa E€IWHCTBO NPUPOABI M YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM ATarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU
MOJIPOCTKOB; 4) cmocoOCTBYeT (GOPMHUPOBAHUIO IICHHOCTHOIO OTHOIICHHS K
€CTEeCTBEHHO-HAYYHBIM 3HaHUSM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTMYECcKOe 00pa3oBaHuEe 00YyHArOIINXCS.

Ha3Banneie HampaBiaeHuss B  OOy4YeHMHM XHUMHHM  OOECIEUUBAIOTCS
cnenuUKOd CcolepKaHHUsl MpeaMeTa, KOTOpPbIA SIBISIETCS  MeJaroru4ecku
aJanTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMHUH Ha ONpPEleNEHHOM dTare e
pa3BUTHSL.

Kypc XumMum OCHOBHOW  IIKOJBI ~OPUEHTUPOBAH HA  OCBOCHHE
OoOy4YaromMUMHUCS OCHOB HEOPraHMYECKOM XMMHUU U HEKOTOPbIX TOHATHH U
cBeZIeHUH 00 OT/AENbHBIX 00bEKTaX OPraHUYECKON XUMUH.

CrtpykTypa conaepxaHusi npenMera chopMUpOBaHa HA OCHOBE CHCTEMHOI'O
nojaxoja K ero u3yudeHuto. CoaepxaHue CKIAIbIBACTCS U3 CHUCTEMbl MOHSATUH O
XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI NOHATUN O XMMHUUYECKON PEAKIIUU.
O06e TN CUCTEMBI CTPYKTYPHO OPTraHH30BaHbI MO MPHUHIIUITY MOCIEA0BATEIBHOTO
pa3BUTHA 3HAHMI HAa OCHOBE TEOPETHUECKUX IMPEACTABICHUN Pa3HOr0 YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHHUS, YPOBHS
Ilepuognueckoro 3akona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa XHMHH,
YU4CHHSI O CTPOCHHMHM aToMa U XUMHUYECKOW CBS3HM, TMPEJCTaBICHUN 00
ANEKTPOJIUTHYECKON JUCCOLMALNM BEIIECTB B pacTBopax. TeopeTnueckue 3HaHUSA
paccMaTpuUBalOTCS HAa OCHOBE SMIMUPUYECKH TMOJYYEHHBIX M  OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO YPOBHS K APYrOMY, BBITIOJTHSS
byHKIIMU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOTO MPUMEHEHUS U TIOJYUECHHS U3y4aeMbIX BEIIECTB.

Takass opranumzanms coaepxaHHs Kypca CHOCOOCTBYET MpEACTaBICHUIO
XUMHUYECKOW COCTABJIAIOIIEN HAay4yHOW KapTHHBI MHUpPa B JIOTMKE €€ CUCTEMHOMN
npuponsl. TemM cambiM oOecreunBaeTcs BO3MOXKHOCTH (HOPMHUPOBAHUS Yy
0o0y4arouMxcs LEHHOCTHOTO OTHOLIEHUS K HAy4yHOMY 3HAHMI0 M METoJaM
IIO3HAaHUs B Hayke. Ba)kHO Takke 3aMETUTh, YTO OCBOECHME COJEpXkKaHHUS Kypca
IIPOUCXOJIUT C MPUBJICYECHUEM 3HAHUM M3 PaHEE U3YUYEHHBIX KYpCOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 xknacce» U «Pu3uka. 7 Kiacey.

Lesun u3yvyeHus yueOHoOro npeamera « XuMHus»
K wampaBieHui0 TNEpPBOCTENEHHOMW 3HAYMMOCTH TIPU  peaU3aluu
oOpa3zoBaTelbHBIX (QYHKUMI npeamera «XUMHS» TPAJULHOHHO  OTHOCSAT
dbopMupoBaHuEe 3HAHMII OCHOB XMMHUYECKOW HAayKh Kak OOJIACTU COBPEMEHHOIO
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€CTECTBO3HAHUSA, TMPAKTUYECKOM JESITEIBHOCTH YeJOBEKa M KakK OJHOr0 U3
KOMIIOHEHTOB MUPOBOM KYJIBTYphl. 3ajadya MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUM — BaXXHEUIMX (AKTOB, MOHATHUM, 3aKOHOB H
TEOPETUYECKUX TMOJOKEHUH, JOCTYHNHBIX OO0OOLIEHUH MHPOBO33PEHUECKOrO
XapakTepa, f3blka HAyKd, 3HAaHMM O HAy4YHBIX METOJaX H3YyUYCHHUS BEUIECTB U
XUMHUYECKUX PEaKlnii, a Takxke B HOPMUPOBAHUU U PA3BUTUU YMEHHUI U CIIOCOOOB
NESATeNIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOJIOJACHUEM U MPOBEICHUEM
XUMHUYECKOTO IKCIEPUMEHTA, COOJIOJICHHEM MpaBuil 0€30MacHOro OOpalieHus C
BEIIECTBAMU B MOBCEHEBHOM KU3HHU.

Hapsiny ¢ sTuM nenu wu3ydeHus NOpeaMeTa B IporpaMMe yTOYHEHBI M
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpazoBanus. Ceromnss B 00pa3oBaHMM 0CO00 3HAUYUMOW  TMPU3HAETCS
HAIMPaBJIEHHOCTh OOYyYEHUs Ha pa3BUTUE U  CAMOPA3BUTHE  JIUYHOCTH,
dbopmupoBaHue €€ MHTEUIEKTa U 001IeH KyabTypbl. OOy4eHHE YMEHUIO YUYUTHCSA U
IpOJIOJKaTh CBOE OOpa3oBaHHE CaMOCTOSITETLHO CTAHOBUTCS OJHOM U3
BOKHEUIINX (DYHKIIUNA YIEOHBIX MPEIMETOB.

B cBa3m ¢ 2THM Tpu  M3yYEHUM TIpeMeTa B OCHOBHOW  IIIKOJIE
JOMUHHUPYIOIee 3HaUeHUE MPUOOpen TaKue 1ed, Kak:

dbopMupoBaHUE UWHTEUICKTYaldbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM0oO0Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

HAIPABJICHHOCTh 00YYEHUSI HA CUCTEMAaTHYECKOE MPUOOIIEHHUE YJaluXCs K
CaMOCTOSITEJIbHOM MO3HABATEIBHOW JESATEIbHOCTH, HAYYHBIM METOJIaM IMO3HAHMS,
(GOpMUPYIOIIMM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

oOecrieyeHne ycioBUM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YYaIOUUMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KITIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JEATEIBbHOCTY;

dbopMupoBaHUE yMEHUU OOBSCHATH M OIEHUBATH SIBICHUS OKPYXAIOIIETO
MHpa Ha OCHOBAaHUHU 3HAHUU U ONBITA, OJYYEHHBIX [IPU U3yUYEHUHN XUMUU;

dbopMupoBanue |y  0Oyd4aromMxcsi TYMaHUCTUYECKUX  OTHOIICHHA,
MMOHUMAHMSI LEHHOCTH XUMHUYECKUX 3HAHUU I8 BBIPAOOTKH HKOJOTHYECKU
11eJIeCO00Pa3HOT0 TMOBENEHUS B OBITY W TPYAOBOW JACSATEIBHOCTH B IIENSIX
COXpaHEHHMs CBOETrO 3J0POBbs U OKPYKAIOLIEH MPUPOTHOU CPE/IbI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOEHHUS OOIIEUENOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dWIIS M HAMpPaBIEHHOCTH JAbHEUIIIETO
00yJeHHUS.

[Ipuniun, moaxoasl HW  0ocoOble  OoOpa3oBaTelbHBIE  MOTPEOHOCTH
oboyuarommmxcs ¢ HOMA mo mpenmery «Xumus» T€ XK€, 9YTO U TPU U3YUCHUU
Gu3MKH.



Mecto yuyeOHOro npeamMera «XuMus» B y4eOHOM IVIaHe
B coorBerctBHM ¢ DPI'OC OOO «Xumus» SABIAETCS 00S3aTEIIHLHBIM
MpeIMETOM Ha YpPOBHE OCHOBHOro oOImiero oOpa3zoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT M3y4eHUE XMMHUM Ha 0a30BOM ypoBHE B O00BEéME 1o 2 4 B
gHenemro B 8, 9 u 10 kiaccax.

Conep:kanmne yueOHOro npeamMera « XuMHsD)

8 KJIACC

IlepBoHayanbHbIE XMMUYECKHE MOHSITHUS

[Ipenmer xumuu. Posib XMMHM B KM3HU YE€JIOBEKAa. Tena M BEIIECTBA.
®u3nYecKue CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BenlectB. [loHsiTue o
METOJIaX MO3HAHUS B XUMUHU. XUMUS B CUCTEME HayK. YUCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI M MOJEKYJbl. XUMHYECKUE dJIeMEHTbl. CHMBOJBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aTOMHas —Macca.
OtHocuTENbHAST MOJIEKYJISIpHAsg Macca. MaccoBas 10Ji1 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

®U3NYECKUE U XUMUYECKHUE SIBIICHUSI. XUMHUYECKasi peakiusi U €€ MpUu3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHMS, Pa3JIOKEeHHs, 3aMEIlIeHUs, OOMEHa).

XUMUYECKUA JKCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOM IOCYIOW, C
npaBwiaMu paboThl B JlabopaTopuu U NMpuéMaMu oOpalieHusl ¢ J1abopaTOPHBIM
o0oOpyZOBaHMEM; H3y4Y€HHE U ONUCaHUE (PU3NYECKUX CBOWCTB 00pasloB
HEOpPraHMYECKUX BEIIECTB; HaOIIofeHUEe (u3nuecKkux (IUIaBICHUE BOCKA, TasHUE
JbJa, pAaCTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHAEHCAUs BOJIbl) U XUMUYECKHUX
(ropeHue cBeud, NpPOKAJIMBAHHE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBUE MeJa C
KHCTIOTOM) SIBICHUH, HAOIIOICHUE U ONUCAHUE MPU3HAKOB NMPOTEKAHUS XUMHUUECKUX
peakuuii (pa3nokeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, paznoxenue rtumapokcuaa menu(ll) mpu HarpeBaHum, B3aMMOJICHCTBHE
xene3a ¢ pactBopom conu Menu(Il)); nzyuenune cnocoOoB pazaeneHus cmecen (c
MTOMOIIBIO MarHuTa, dbuapTpOBaHKE, BbINIAPUBAHMUE, JTUCTUIUISILNSA,
xpomatorpadus), NPOBEJECHUE OYUCTKA TOBAPEHHOW COJHU; HaOMIOIEeHHEe U
ONMCAaHUE PE3YIBTATOB MPOBEIAECHHUS OIBITA, HILTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS
MAacCChI; CO3/IaHuE MOJIETIe MOJIEKYJ (IIIapOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cMmech razos. CoctaB Bo3nyxa. Kuciopoa — 3J€MEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenune kuciaopoga. CrocoOsbl
MOJIYYCHHsI KHCIIopoAa B JabopaTopud u MpOMBIIUIEHHOCTH. Kpyrosopot
KHUCIopoa B mpupoje. O30H — alyioTponHas MOJAU(PUKALIMS KUCIOPOaa.

TennoBoil 3hdexT XuMHUUecKoll peakluu, TEPMOXHUMHUYECKHE YypaBHEHUS,
3K30- U SHIOTEPMHUYECKUE peaKUUH. TOIIMBO: yrojap U METaH. 3arps3HEHue



BO3/lyXa, YCUJIEHHE MapHUKOBOT0 3P (deKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopon — snmemeHT M mpocrtoe BemiecTBOo. HaxoxkaeHue Boaopona B
npuposie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u comnm.

KomnuecTtBo BemectBa. Mok, MonsipHas wmacca. 3akoH  ABorajpo.
MoutsipHblii 00bEM Ta30B. PacuéThl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpBI.
HaceplmienHbie 1 HEHACHIIIEHHBIE PACTBOPHI. Pacmeopumocmov euyecms 6 gode. 1
MaccoBast 10Jis1 BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HHU 4eiaoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OUMCTKA TPUPOJAHBIX BOJ.

Knaccuduxanus neopranuueckux coeauHennit. Okcuabl. Knaccudukarms
OKCUJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosieoOpasyromue. HoMeHkmaTypa okcuaoB (MeXIyHapoHass U TpUBHATLHASA).
du3NYECKUe U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydeHne OKCuIoB.

OcHoBanms. Knaccudukamuss OCHOBaHUWA: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknaTypa OCHOBaHMM (MEXIyHapoaHass W TpPUBHAIbHAA).
dU3nYECKUEe U XMMUYECKHE CBOMCTBA OCHOBaHMM. [loydyeHne OCHOBaHUU.

Kucnorsr. Knaccudukanus KHUCJIOT. Homenxknarypa KUCJIOT
(MexayHapoaHas U TpuBHANIbHAsS ). DU3NUECKHUE U XUMUYECKUE CBOMCTBA KUCIIOT.
Psan akruBHocTH MetaiioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknatypa conedl  (MEXIyHapoAHass U TpPUBHAIbHAs).
du3nuecKue U XUMAYECKUE CBOMCTBA coiel. [lonmydenue comnen.

I'eneTnyeckas cBA3b MEXKIY KJIaCCaMH HEOPraHUYECKUX COECTMHEHUM.

XUMHUYECKAA SKCIEPUMEHT: KAyECTBEHHOE OIPEACICHUE COJEpKaHUS
KHACTIOpO/a B BO3AyXe; IMOJIydeHHE, COOMpaHHe, paclio3HaBaHHE M H3YyUYCHUE
CBOMCTB KHCIIOpPOJa; HAOMIOJEHNE B3aUMOJCHCTBUSA BEHIECTB C KHUCJIOPOJAOM H
yCIIOBUSI BO3HUKHOBEHHUS M IpEKpalleHuss ropeHust (moxkapa); O3HAKOMIICHHE C
oOpa3liaMi OKCHJIOB M OIIMCAaHWE WX CBOMCTB; IIOJIyde€HHE, COOHMpaHHeE,
pacrio3HaBaHWE W M3YYEHHUE CBOWCTB BOJAOponaa (TOpPEHHE); B3aUMOJCHCTBHE
Bojiopoaa ¢ okcugoM meau(Il) (Bo3MOXKHO HCIOIB30BAaHUE BHICOMATEPUANIOB);
HaOMroIeHNe  OOpas3oB  BEMIECTB  KOJIMYECTBOM |  MOJb; HCCIEIOBAHHE
OCOOEHHOCTEW  pacTBOPEHHUS  BEIIECTB C  PA3IMYHONM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM [0JEHW PACTBOPEHHOTO
BEILIECTBA; B3aMMOJCHCTBHE BOABI C METAUIaMH (HATPUEM M KaJbLIMEM)
(BO3MOKHO MCIOJIb30BAHUE BUJIEOMATEPUAIIOB); OMPEACICHUE PACTBOPOB KUCIOT
U ILIEJI0Ye C MOMOIIbI0 MHIUKATOPOB; UCCIEAOBaHUE O0pa3Il0OB HEOPTaHUUYECKUX
BEIECTB PA3IMYHBIX KJIACCOB; HAOIIO/ICHNE W3MEHEHHS OKPACKH WHIWKATOPOB B
pacTBOpax KHCIOT W IIeJoyel; u3ydyeHue B3aumojenctBusi okcuaa menu(ll) c
pacTBOPOM CEPHOM KHUCIJIOTBI, KHUCIOT C METAUIAMHU, PEAKIUHA HEUTpAIN3AIH;
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO METAJUIA IPYTUM U3
pacTBOpa COJM; PEUICHUE IKCIEPUMEHTANBHBIX 33Ja4 1o Teme «BaxHeunmmue

1 KypcuBom 0003HaueH yueOHBIH MaTepuai, KOTOPBII U3y4aeTcs, HO HE BEIHOCHUTCS Ha MPOMEKYTOYHYIO U UTOTOBYIO
aTTECTalHUIO.



KJIACChI HEOPTAHUYECKUX COEIUHEHUI.

IHepuognuecknu 3aKOH 7| IHepunonuueckas cucreMa
xummnueckux JjgementoB JI. HN. MenngeneeBa. CrpoeHue aToMoOB.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIUH

[lepBbie MONBITKM KiIacCU(PUKALMK XUMUYECKUX 3JIeMEHTOB. lloHsTHe o
rpynnax CXOJHbIX JJIEMEHTOB (IIEJIOYHBbIE W IIETIOYHO3EMENIbHBIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHJIbI
Y TUJIPOKCHUJIBI.

Ilepronnueckuil 3akoH. Ilepuoanueckas cucTEMa XMMUYECKUX DJIEMEHTOB
H. W. MengeneeBa. Koporkonepuoanas ©  AJUHHONEpUOAHAas  (QOPMBI
Ilepuonnueckon cucrembl Xxumuyeckux diemeHToB /. 1. Menzaeneesa. Ilepuonsl
u rpynnsl. DU3NYECKUH CMBICI TOPAJKOBOIO HOMEpPA, HOMEPOB IMEPHUOJA H
TPYIIIBI AJIEMEHTA.

Crpoenune artomoB. CocraB aroMHbIX saep. HM30Tombl.  DIEKTPOHBI.
CtpoeHne 3JIEKTPOHHBIX 000JIOUEK aTOMOB MEpBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremnl JI. WM. MengeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHUSI pPaJNyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO TPyIIiaM U NEPUOIaM. 3HAYEHUE
Ilepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUECKUX AIIEMEHTOB IS
pa3BuTHs Hayku U nipaktuku. 1. 1. MennaeneeB — yd€HbIN U rpakIaHUH.

Xumuueckas cBA3b. KoBaneHTHas (moisipHass M HENOJIAPHAs) CBS3b.
DIEeKTPOOTPUIATENBHOCTh XUMUYECKHUX 3J1€EMEHTOB. VIOHHAsI CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIE  PEAKILIHH.
ITponiecchl OKuCIEHUS U BOCCTAHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMHUYECKUA OSKCIEPUMEHT: H3Yy4YeHHE OO0pas3IloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMMOJCHCTBUE TUIPOKCUIA LHWHKA C pPacTBOpPAMU KHUCIOT U
1IEJI0YE; MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX IPUMEPBI OKUCIHUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH (TOpEHUE, PEAKIIUU PA3I0KEHHS, COETUHEHNUA ).

MexnpeaMeTHbIe CBSI3H

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMpU HM3yYEHUM XUMUU B 8 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHHWE Kak OOMIMX €CTeCTBEHHO-HAay4HbIX
MOHATUM, TaK U MOHSATHUM, SBISIIOIIMXCS CUCTEMHBIMHU JJIs1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mume ecTecCTBEHHO-HAYYHbIC TIOHSTHS: HAyYHBIN (akT, THIIOTE3a, TEOPHUs,
3aKOH, aHaJW3, CHUHTE3, KiIacCUPUKaUsi, TMEePUOANIHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJHI,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUHN 3apsij, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NUYECKHE BEIMYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, IUTaHETHI, 3B€3/bl, CONHIIE.

buonorus: dorocuntes, npixanue, onocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpayibl, TOPHBIE MOPOJHI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.



9 KUIACC

BemecTBo 1 XMMHYeCKAsi peaKkUust

[Tepuonnueckuit 3akoH. Ilepuoguueckas cucreMa XUMHYECKHUX JJIIEMEHTOB
. . MenneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KA, KaIbLU U UX COCTUHCHUN
B COOTBETCTBUM C TMOJIO)KEHUEM »3JieMeHTOB B Ilepuoandeckoil cucreme u
CTPOEHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTAIITMUECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIIECTB
(MexayHapoHas U TpUBUAIbHAs ). XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIINXCS
K pa3JIM4HbIM KJlacCaM HEOPraHWYECKUX COEIUHEHUM, TEeHETHUYEeCKas CBS3b
HEOPraHWYECKHX BEIIECTB.

Knaccudpukanys XuMHUUECKUX peakIuid 10 pa3IudHbBIM MpU3HAKaM (I10
YUCITy U COCTaBY YYacCTBYIOIIUX B PEaKIIMU BEIIECTB, MO TEIUIOBOMY 3D deKTy, 1o
U3MEHEHHUIO CTETICHEH OKHCJIECHUS XUMUUYECKHUX 3JIEMEHTOB, 10 0OpaTHMOCTH, TIO
YYacTHIO KaTajau3aTtopa). DK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TonsitTue o ckopoctu xummuveckod peakiuu. [loHaTre 06 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTEHHBIX M T'e€TePOTrCHHBIX
peakuusx. [louamue o Xxumuueckom pagHnogecuu. Dakmopwvl, eruAlOWUE HA
CKOPOCMb XUMUYECKOU peakyuu U NOJOHCEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIUTENBPHO-BOCCTAHOBUTEIbHBIE  PEAaKIMH,  JAJEKTPOHHBIM  OajaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkuuu. CocraBnieHue YpaBHEHHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJb30BAaHUEM  METOJA
AJICKTPOHHOTO OanaHca.

Teopus BJICKTPOJIUTUYECKON JTUCCOLIAAIIMHU. DIEeKTPOJIUTHI u
HEANEKTPoJIUThl. KaTHOHBI, aHWMOHBL. MexXaHu3M JUCCOLUMALMU BEIIECTB C
pa3IMYHBIMUA BUJAMHU XUMHYECKOM cBsi3U. CteneHp nuccounanuu. CuiabHBIE U
ci1a0Oble AIIEKTPOJIUTHI.

Peakiium wmonHOro oOMeHa. YcCIOBHS TPOTEKaHUS pEaKIUid HOHHOTO
oOMeHa, MOJTHBIC U COKpAIEHHBIC HOHHBIC YpaBHEeHUS peakiuii. CBOWCTBa KUCIOT,
OCHOBaHMW M COJIE B CBETE€ MPEACTABICHUH OO0  BIEKTPOIUTHYECKOU
nucconuanun. KauecTBeHHbIE peaKuu Ha UOHBL. [lonamue o euoponusze coei.

XUMUYECKUNA IKCIIEPUMEHT: O3HAKOMIJIEHUE C MOJIEIISIMUA KPUCTAJIIMYECKUX
pPEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (rpadura u
anaMasa), CIJIOKHBIX BEIIECTB (XJIOpUJA HATpHUA); HCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTHM XMMHMYECKOM pEaKUUH OT BO3IAEHUCTBUS PA3IUYHBIX (HAKTOPOB;
HCCIIEIOBAHUE 3JIEKTPONPOBOJIHOCTH PACTBOPOB BEWIECTB, MpoLEcca TUCCOUUAIINN
KHUCJIOT, IIeJIo4e u conedl (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUANIOB);
MPOBEJICHUE OMNBITOB, WUTKOCTPUPYIOIIMX MTPU3HAKU MPOTEKAHUS PEAKIU HOHHOTO
obmeHa (oOpa3zoBaHWE oOcajKa, BBIJICIICHHE Tra3a, oOpa30BaHHE BOJbI); OMBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUI



(ropeHue, peaklMH pasyIoKEHHs, COCIUHEHUs); PacClO3HABaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX PEaKIUMid Ha HOHBI; PEIICHHE
DKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX COeAMHEHUSA

OO6mass xapaktepuctuka rajmoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (u3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHUYECKHME CBOMCTBA Ha IIpUMEpPE  XJOpa
(B3auMoZeiiCTBUE C MeTalylaMH, HEMeTajulaMH, Lieno4amu). XJIOpOBOAOPO/I.
ConsiHas KucioTa, XMMHUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHe. [lelicTBue
XJIOpa M XJIOPOBOAOPOJA HAa OPraHU3M YeJIOBEeKa. BakHelIMe XJIOpUAbl U UX
HaXOXJICHHE B IPUPO/IE.

O6mas xapakrtepuctuka 3aeMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTETIEHN OKHUCIICHHUS.

Ctpoenne u Qpu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTporHeie MOAU(PUKALIKMK KUCIOPOJa U cepbl. XUMHUYECKHUE CBOICTBA CEpBHI.
CepoBoniopoj, cTpoeHue, (u3ndecKkue U XuMuueckue cBoiictBa. OKCHUIIBI CEPbl KaK
NpEICTaBUTEIN KHUCJIOTHBIX OKcuaoB. CepHas KuclioTa, (U3HMYECKHE U
XUMHYECKHE CBOMcTBa (00IMe Kak TpEeACTaBUTENs Kjiacca KHUCJIOT W
cnenupuyeckue). XUMUYECKUE PEAKIINH, JIekKallUe B OCHOBE MPOMBIIUICHHOTO
crnocoba monydeHus cepHoil kuciotbl. Ilpumenenue. Conu cepHOW KHUCIOTHI,
KayecTBEHHas peakius Ha cyinbdaT-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCAUHEHUSMH CEpbI
(KUCIIOTHBIE JOXKIM, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IPEAOTBPALLICHHUS.

OO6mas xapaktepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B MPUpPOJE, GU3NUECKUE U XUMUYECKHUE CBOWCTBA.
Kpyrosopot a3ora B npuposie. AMMHAK, €ro (pu3ndecKkue U XUMUYECKHUE CBOMCTBA,
noisydyeHue u npumeHeHue. Conu aMMOHUS, MX (PU3NYECKUE U XUMHUUYECKUE
CBOMCTBa, mpuMmeHeHue. KayecTBeHHass peaklusi Ha WOHBI aMMOHUS. A30THas
KHCJOTa, €€ moiy4yeHue, (U3MYEeCKue M XHUMHUYECKHe CBoOicTBa (o0mmMe Kak
MPEICTaBUTENS Kilacca KUCIOT U crenuduueckue). Mcnonb3oBanue HUTPATOB U
coJieil aMMOHHS B Ka4€CTBE MUHEPAIbHBIX yI0OpeHnid. XUMUYECKOE 3arps3HeHHUE
OKpYXaIoLel Cpelbl COEAUHEHUSIMU a30Ta (KHUCIOTHBIE JOXAH, 3arpsA3HEHHE
BO3/lyXa, [TOYBBI U BOJOEMOB).

®ochop, ammorponHbie Momubpukamuu  docdopa, duUMUECKUEe U
xumudeckue cBorictBa. Oxeun pochopa(V) u dhocdhopras kucnora, pusndeckue u
XUMUYECKUE CBOMCTBa, moiyuyeHue. Vcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YI00pEHUH.

O6mrast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHUSI.

VYrinepon, amioTpoIHble MOJIM(DHUKALMKU, PACIPOCTPAHEHHE B MPUPOJIE,
duznyeckue U XUMUYECKHe cBoMcTBa. AncopoOuusi. Kpyrosopor yriaepona B
npupojie. Okcuabl yriaepoja, ux Gu3nyecKrue U XUMHUYECKUE CBOICTBA, JIEUCTBUE
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Ha >KMBBIE OpPraHU3MbI, MOJYUYEHHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBI,
cBs3aHHble C okcugoMm yriaepona(lV); rumoreza rin00anbHOrO  MOTEIJICHUS
KJIUMaTa; MapHUKOBBIN »(PekT. YronpHas KucioTa U €€ coiu, ux (puznyeckue u
XUMUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMmeHeHue. KauecTBeHHasi peakius Ha
kapOonatuonel.  Hcnonb3oBanue  kapOoOHATOB B OBITY,  MEAMIMHE,
MIPOMBIIIJIEHHOCTH U CETLCKOM XO3SIUCTBE.

[lepBoHauanbHble  TOHATHUS 00  OpraHMYECKUX  BEIIECTBaX  Kak
O COEIWHEHMSX yriiepoAa (MeTaH, 3TaH, STWUJIEH, alleTUJIEH, 3TaHOJI, TJIMIICPUH,
yKCycHasi kucnota). HMx cocmaé u xumuuyeckoe cmpoenue. lloHsitue o
OMOJIOTMYECKH Ba)XHBIX BEILIECTBAX: XKUpax, OejlKax, yrieBojJax — U HUX POJH B
KU3HU 4YelloBeKa. MamepuanvHoe eOuHCmEo Opeanuyeckux U HeopeaHudecKux
COeOUHeHU.

Kpemuuii, ero ¢usnyueckue W XUMHUUYECKHE CBOWCTBA, TMOJYy4YCHUE U
npumeHnenne. CoenuHeHuss KpeMHHs B mnpupoje. OOmue mpeacTaBieHUus 00
okcune kpemMHusi(IV) u kpemaueBoi kucimore. CWIMKAThI, UX HCIOJB30BAHHUE B
OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH. BadicHeliuiue cmpoumenbHvle Mamepuabl:
Kepamuka, cmekio, yemeHnm, OemoH, oicene3obemon. Ilpobaemuvl 6GezonacrHoco
UCNONIL30BAHUSL CMPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUN IKCTIEPUMEHT: U3yUYeHHE 00pa3Il0B HEOPTAaHUYECKUX BEIECTB,
CBOMCTB COJITHOM KHUCJIOTHI; MPOBEJICHUE KaUYeCTBEHHBIX PEAKIIM Ha XJIOPUIUOHBI
U HaOJIoZICHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)Kkarolue (PU3NYECKUe U
XUMHYECKUE CBOMCTBA TaJIOTEHOB U UX COEJUHEHUHN (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB); O3HAaKOMJICHHE C oOpa3laMu XJIOPHUAOB (TaJIOT€HUIIOB);
O3HAaKOMJIEHME C oOpa3umamMud cepbl W €€  COeOUHEHUSMH  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB); HAOIIO/IEHHE Tpolecca OOyriIMBaHus caxapa
O]l JICMCTBUEM KOHLICHTPUPOBAHHOM CEPHOW KHCJIOTHI; U3YyUYCHUE XUMHYECKHUX
CBOMCTB pa30aBJIeHHON CEpHON KHMCIIOTHI, TPOBEJACHUE KAaUeCTBEHHON pEakIMu Ha
cynbdar-uoH W HaOMOJIEeHHWE TMpU3HaKa e TPOTEKAaHUSA, O3HAKOMIICHHE C
dbu3uYecCKUMH CBOWCTBAMU a30Ta, ¢dochopa W HX COCIUHEHHH (BO3MOXKHO
UCITOJIb30BAaHUE  BHJICOMATEPHAIIOB), oOOpa3mamMu a30THBIX U (PochHOPHBIX
yIOOpeHuii; ToNydyeHue, coOWpaHue, pacrlo3HaBaHWE W U3YYCHHE CBOWCTB
aMMUakKa; IpoBeJIeHNEe KaueCTBEHHBIX PEaKIuii Ha MOH aMMOHHS U (ochaTnoH u
M3YYEHHUE TMPU3HAKOB HUX IMPOTEKAaHMs, B3aHUMOJEHCTBHE KOHLEHTPUPOBAHHOM
a30THOM KHUCIOTBI C MEAbI0 (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAITIOB);
U3ydeHHE MOl KPUCTAIUIMYECKUX pemeEToK anMasa, rpadura, QyuiepeHa;
O3HAKOMJICHME  C  MPOIECCOM  aacopOIMu  PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIE€M U YCTPONCTBOM MPOTUBOTa3a; IMOJyYeHHE, COOMpaHue,
pacrio3HaBaHWE€ M  U3YYEHHE CBOMCTB  YIVIEKHCIIOIO Ta3a; IpPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT- W CHJIMKAT- HOHBI U W3y4YeHHUE TPU3HAKOB
UX MNPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CUIMKATHOW MHpPOMBIILICHHOCTH;
pelIeHrne 3KCIEePUMEHTANIbHBIX 3a7ad Mo TeMe «Baxneillmme HeMmeTalibl U UX
COCTMHEHUSD.
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10 knace

MeTaiibl 4 MX COeIUHEHUSI

OO6miasi xapakTepUCTHKa XUMHUYECKHUX DJEMEHTOB — METaUIOB  Ha
OCHOBAaHMM MX MOJOXeHUs B llepmoamyueckoil cucreMe XUMHUYECKUX DSJIEMEHTOB
J. . MenaeneeBa u crpoeHust aTroMoB. CTpoeHHe MeTaioB. Metamnyeckas
CBSI3b M METAJUIMYECKAS] KPUCTALIMYECKAS PEHIETKA. DJICKTPOXUMHYECKUU Ppsij
HarnpspKeHU MetamioB. U3nyYecKue U XUMUYECKUEe CBOMCTBAa MeTayioB. OOmue
crocoObl TonyueHuss MeTauioB. [loHSATHE O KOPpPO3UM METaIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajib, YYTyH, IIOPATIOMUHUMA,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[IlesouHble METANIBI: MOJOXKEHUE B llepuoguueckoil cucteMe XUMUYECKUX
anementoB JI. M. MenaeneeBa; CTpoeHME HX AaTOMOB; HAXOXKIEHHUE B IPUPOJIE.
dusnyeckne U XMMUUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl U
TUJAPOKCHUABI HATpusd M Kanus. II[puMeHeHHe WIETOYHBIX METAIOB M HUX
COECIMHEHUMH.

[[leiouyHO3EMENbHBIE ~ METAJIBI  MAarHud W KaJblUW:  TOJOXEHUE
B [lepuoanueckoi cucreme xumudeckux 3jeMeHToB . M. MenneneeBa; ctpoeHune
UX aTOMOB; HaX0XJAeHUE B Ipupoae. PU3nuecKue 1 XMMHUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxkneimue coequHeHHs KaubIUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUSI.

AnoMUHMA: ToJIo)keHHME B IlepuoaMyeckoil CUCTEME  XHMMHYECKUX
sanemeHToB JI. WM. MeHueneeBa; CTpo€HME aToMa; HAXOXKICHUE B IMPUPOJE.
dusnyeckrne U XUMHUYECKHE CBOWCTBA alFOMUHMSI. AM(POTEpHBIE CBOWCTBA OKCHIA
Y TUJPOKCHUA ATIOMUHUS.

Kenezo: nonoxxkenue B llepuoamyeckoil cUCTEME XMMHYECKUX AJIEMEHTOB
J. . MenneneeBa; CTpO€HHE aTroMa; HaxoXIAcHUE B mpupojge. dusmueckue u
XUMHUYECKHE CBOMCTBa »kene3a. OKcuapl, TUApOKcUIbl U conu kene3a(ll) u
xenesa(Ill), ux cocras, CBOMCTBA U MOJIyUYCHHE.

XUMHUYECKUH JKCIEPUMEHT: O3HAKOMJIEHHE ¢ O0Opa3laMi METAJIOB |
CIUIaBOB, WX (PU3MUYECKUMU CBOWCTBAMH, H3yUYCHHE pE3yJbTaTOB KOPPO3UHU
METaUIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJACOMATEPUAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBHUS OKCHJIa KaJblUsl U HATPUS C BOJON (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB); HCCJICOBAHHE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEeHUs
Keje3a B KUCIopoJie (BO3MOXKHO HMCIIOJIb30BaHUE BUJIEOMATEPUAIOB); MPU3HAKOB
MPOTEKaHUsI KAUYE€CTBEHHBIX PEAKIMN Ha HOHBI (MarHus, KaJbLUs, aJlOMUHMUS,
uuHka, xenesa(ll) u xenesa(Ill), mequ(ll)); Habmonenne U onucaHue MPOIECCOB
OKpalllUBaHMWS TIUIAMEHM HWOHAMHU HaTpus, Kaausd MW Kajablusd (BO3MOXKHO
WCIIOJIb30BaHUE  BHJICOMATECpPUATIOB); HCCIe0oBaHHEe aM(pOTEPHBIX CBOMHCTB
TUJIPOKCHIA ATIOMUHHMST M THAPOKCUIA IIMHKA; PEIICHHE SKCHEPUMEHTATBHBIX
3aj71a4 1Mo TeMe « BaxKkHEeHUIIne METAJUIbl U UX COCTUHECHUSI.

XuMHS M OKpPY:KaKIIas cpeaa

Hogeie matepuansl u TexHosioruu. BemecTBa u Matepualibl B MOBCEIHEBHOM
XKU3HU YeJioBeKa. XUMHS MU 3J0pOBbE. be3omacHoe HUCIOJIb30BaHUE BEIIECTB U
XUMHUYECKMX peakiuii B ObiTy. IlepBas momomnps Mpu XUMHYECKHX OXKOTaX
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1 oTpaBieHUsIX. OCHOBBI 3KOJOTHMYECKON ITPaMOTHOCTU. XUMHUYECKOE 3arpsA3HEHUE
OKpYy>Karolien cpeasl (mpenenbHas gonyctumas kKoHueHtpauus Bemects — [1J1K).
Ponb XuMuu B perieHNH 3K0JI0THYECKUX MPOOIIEM.

[IpupoaHble UCTOYHUKH YIIIEBOJOPOJOB (yroiyib, MPUPOJIHBIN ra3, HEPTH),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBILIIEHHOCTH.

XVUMHUYECKU HKCIIEPUMEHT: H3y4YeHue oO0pa3loB MaTepuajoB (CTEKIIO,
CIUIaBbl METAJUIOB, MMOJIMMEPHBIE MaTePUabI).

MexnpeaMeTHbIe CBA3U

Peanuzanus MexXnpeaIMETHbIX CBSI3eM NpH M3y4eHHMM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIIOJIIb30BAaHME KaK OOMIMX EeCTECTBEHHO-HAYUYHBIX
NOHSITHM, TaK W TOHSITHUH, SIBISIOUUXCS CUCTEMHBIMH JJIsi OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO01Me ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHBIM (akT, TMIOTEe3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilacCUpUKALMsI, NEPUOJUYHOCTh, HaAOIIOACHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBIN
3 peKT, TeXHOJIOTHS, MaTePUAIBI.

®dusuka: Marepusi, aToM, DJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PaJHMOAKTUBHOCTH, MOJIEKYJA, SJEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJIYIIPOBOJAHUKH, JUAJICKTPUKH, (POTORIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAs
pemérka, cruiaBbl, (U3UUECKHE BEJIMYMHBI, €IUHULBI U3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocunrtes, apbixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEpAJIbHBIC
yIOOpeHHs, MHUKPOIJIEMEHThI, MAaKpPOdJIEMEHThI, MHUTATEIbHBIE  BEIIECTBA.
['eorpadusi: atmocdepa, rumpocdepa, MUHEpasbl, TOPHbIE IMOPOJBI, TOJE3HBIC
MCKOTIaeMbI€, TOIUTUBO, BOJHBIE PECYPCHI.

I[Inanupyemblie pe3yJibTaThbl OCBOEHHUS] YUeOHOro mpeamera «XHMHSD> HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

WN3yyenue XuMHUM B OCHOBHOW IIIKOJIE HAMpaBICHO Ha JIOCTH)KCHHE
OOyYarOMMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX PEe3yJIbTaTOB
OCBOCHHUS Y4EOHOTO MpeaMETA.

JInuHoOCTHBIE pe3yJibTaThl

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus JOCTUTAIOTCS B X0J¢ OOYy4YeHUS XUMHHM B E€IUHCTBE y4eOHOU W
BOCITUTATENBHON AesATeNbHOCTH OpraHu3aiuu B COOTBETCTBUH C TPATUITMOHHBIMH
POCCHIICKUMHU  COIMOKYJIBTYPHBIMA ¥ JIyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMH,
MPUHATBIMA B OOIIECTBE MpaBWJIAaMU W HOPMaMHU TOBEACHHUS U CIIOCOOCTBYIOT
MpolieccaM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLIMAIIU3ALMN 00yYarOIINXCSl.

JIM9HOCTHBIE PE3yNBTATHl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIE B
4acTH:

IlaTpuoTHYECKOr0 BOCTIUTAHUS

1) 1EHHOCTHOrO OTHOIICHHWS K  OTCUYCCTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACIEIWIO, MOHUMAHUS 3HAYCHHUS XUMHYCCKOU
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HAayKd B XKU3HU COBPEMEHHOr0 OOIIECTBA, CHOCOOHOCTHU BIAJETh JIOCTOBEPHOU
uHpopManeil O TEpPeAOBBIX JOCTHXKEHUSX M  OTKPBITUAX MHPOBOM W
OTEUECTBEHHON XMMHUHU, 3aUHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSX 00 yCTPOHCTBE
MHpa ¥ OOLIECTBa;

I'pakaaHCcKoOro BOCNUMTAHUA

2) TpPEICTAaBJIICHUSA O COIUAIBHBIX HOPMax M TMpaBUIaX MEXIMIHOCTHBIX
OTHOIIIEHUHA B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM M JAPYTUX  BHAAX
JEeSATENbHOCTU; TOTOBHOCTH K Pa3HO-OOpa3HOM COBMECTHOM AEATENbHOCTU MpPH
BBITIOJIHCHUU Y4YEOHBIX, TIMO3HABATEJIBHBIX 3aJ]]a4, BBITIOJHEHUN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOH y4yeOHOM NeATeNbHOCTH; TOTOBHOCTHU
OLICHMBATh CBOE TMOBEJEHHWE U TMOCTYIKM CBOMX TOBapuUIIeH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCJIEACTBUN MTOCTYIKOB;

IlleHHOCTH HAYYHOT' 0 MO3HAHUSA

3) MHPOBO33PEHYECKUX MPEICTABICHUI O BEIIECTBE U XUMHYECKOM
peakliyd, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO pa3BUTHUA HAyKH W
COCTABJISIOMINX OCHOBY JJIi TOHHMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHPA;
NpeiCTaBleHu 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHUS  MPUPOIBI,
B3aMMOCBSI34X YeJIOBEKa C MPUPOJHOM CPENoil, O POJIM XUMHUHU B TIO3HAHUHU ITHUX
3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABIICHHBIX HA TOJYYCHHUE HOBBIX 3HAHHM
10 XUMUU, HEOOXOIUMBIX JJI1 00bSICHEHUST HA0JI0/1aeMbIX MPOILIECCOB U SBJICHUI;

5) mo3HaBaTenbHOW, MH(GOPMAIMOHHOW U YUTATEIBCKOH KYJIbTYPBI, B TOM
YHClie HaBBIKOB CAMOCTOSITENIbHOM paboOThl ¢ Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOr, JOCTYMHBIMU TEXHHUYECKUMHU CpEJCTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

6) nHTepeca K OOYYEHHIO M IO3HAHMIO, JTI0003HATEILHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  camMoOo0pa3oBaHWI0, TMPOEKTHOH W  HMCCIENOBATEIbCKOU
JESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOyYeHHUS B
JIaJIbHCUIIIEM

@®opMHPOBAHUSA KYJIbTYPbI 310POBbS

7) oco3HaHWsI IEHHOCTH J>KHW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HH, OCO3HAHMS IOCIEACTBUI U
HEIMPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpeHUS),
HEOOXOAMMOCTH COONIIOJIEHUS] TpaBuUi 0O€30MacHOCTH TMpH  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEAIbHON JKU3HU;

TpyaoBoro BociuTaHus

8) mHTepeca K MPaKTUYECKOMY HU3YYCHHUIO MPOPECCH W TPyAa Pa3IUIHOTO
pona, yBakKeHHUE K TPYAY U pe3yjbTaraM TPYJIOBOU JIE€SITEIbHOCTH, B TOM YUCIE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUN MO XHWMHH, OCO3HAaHHOIO BbIOOpa
WHJMBUIYaJbHOW TPACKTOPUU MPOJIOHKEHUs 00pa30BaHUS C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM;
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yCTenTHOM TpodeCCUOHATBHON IEATETHbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH;
TOTOBHOCTb aJIalITUPOBATHCS B MPO(HEeCCHOHABHOM Cpeie;

IKOJOTrH4eCKOro BOCIIUTAHUSA

9) PKOJOTHUYECKH 11eTIeCO00Pa3HOr0 OTHOLICHHS K MPHUPOJIE KaK UCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIIEeCTBOBaHUS, MIOHUMAHMs [IEHHOCTH 3/I0POBOTO U
O0e3omacHoro oOpa3a J>KHW3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY
¢u3NIeCKOMY U TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUS ILIEHHOCTH COOIOICHUS
npaBwil 6€30MAaCHOTO MOBECHUS MPU PabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYAIHsIX,
YTPOKAIOMINX 3J0POBBIO M KU3HU JTIO/ICH;

10) crmocoOHOCTH MPUMEHSATH 3HAHUS, MOJydYaeMble MPU M3YYCHUU XUMHH,
JUTS pelIeHMsl 3a/1ad, CBSI3aHHBIX C OKpPYKaroIel MPUPOAHON CpeAoi, TOBHIIICHHUS
YPOBHS  DKOJOTHYECKOW KyIbTyphl, OCO3HaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUS TTOCPEICTBOM METOI0B XUMUH;

11) DSKOJOTMYECKOTO MBIIUICHUS, YMCHHS PYKOBOJCTBOBATHCS KM B
NI03HABATEIFHOW, KOMMYHUKATHBHOW U COIMAILHON TIPAKTHKE.

MeTanpeaMeTHbIe pe3yJbTAThI

B cocraBe MeranpenMETHBIX PE3yJIbTATOB BBIICISIIOT 3HAYUMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUS OOIIEHAYYHBbIE TOHATHS (3aKOH, TEOpHs,
OPUHIUII, TUMOTe3a, (AKT, CUCTEMa, MPOIECC, DKCIECPUMEHT M Jp.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX TIpEeIMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUHN U3 ATUX MPEeaMETOB (HOPMHUPOBATH IMPEACTABICHUE O IEIOCTHON
HAy4YHOUM KapTHHE MHUpa, U YHUBEpCaJIbHbIE YueOHbIE JAeHCTBUS (IIO3HABATENIbHbIE,
KOMMYHUKAaTUBHbBIC, DPETYIATHBHBIE), KOTOpble oOecneunBaroT (HOpMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBIECHUIO Y4eOHOM
JESTEIHHOCTH.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI 00pa30BaTEIbHON MPOrpPaMMBbI 110
XMUMHH OTPAXaloT OBJIa/ICHHE YHUBEPCATbHBIMU MTO3HABATEIbHBIMU JEHCTBUSMHU, B
TOM YHUCJIE:

ba3oBbIMH JIOTMYECKUMHU AEHCTBUAMU

1) yMeHHEM HCITOJIB30BATh MPUEMBI JIOTHISCKOTO MBIIUICHHUS TIPU OCBOCHHUU
3HAHUMN: pAacKphIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIACIATh UX XapaKTEpHbIE
MPU3HAKY, YCTAaHABIMUBATh B3aUMOCBSI3b C JPYTUMU MOHSATHUSMH), HCIOJb30BATH
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (DAKTOB U SIBICHUMN; BRIOUPATh OCHOBAHUS U
KPUTEPHUH 711 KIACCHU(PUKAIMKU XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIINiA;
YCTaHaBIIUBaTh MNPUYUHHO-CIEICTBEHHbIE CBSI3HM MEXKIYy OOBEKTaMU H3YUYECHUS,;
CTPOUTH JIOTUYECKHUE PACCYXKICHUSI (MHIYKTHUBHBIE, IETYKTUBHBIC, IO aHAJIOTHUH);
JienaTh BBIBOJbI U 3aKJIFOUYEHUS,

2) yMEHUEM INPUMEHSTh B TPOIECcCe MO3HAHUS TMOHATHS (IIPEIMETHBIC U
MeETanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBBIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUI 3HaK (CHUMBOJ JJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMUYECKOW peakluyu — NpU PelICeHUH Y4eOHO-MO3HABATENbHBIX 3aa4; ¢ YUETOM
ATUX MOJEIbHBIX MPEACTABICHUN BBISBIATH U XapaKTEPHU30BaATh CYIIECTBEHHbIC
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MIPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN;
BBISIBJISITh  OOIIME€  3aKOHOMEPHOCTH, NPUYMHHO-CIICJICTBEHHBIE CBS3U U
MPOTUBOPEUMS] B M3y4aeMbIX MPOIECCaX M SBICHUAX; Mpejiaratb KpUTEPUH s
BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIl; CAMOCTOSATENIBHO BHIOUPATH
cnoco0 pemnieHus: yueOHOM 3a7aud (CpaBHUBATh HECKOJIBKO BapUAHTOB pELICHUS,
BbIOMpATh HauOosiee MOAXOASIIMA C Y4YETOM CaMOCTOSTENbHO BbIIEJIEHHBIX
KpUTEPUEB);

Ba3zoBbIMu HucciIe10BaATEIbCKUMU A€HCTBUSIMH

3) yMeHHEeM UCHOJIb30BaTh IIOCTABICHHBIE BOMPOCHI B  KAueCTBE
WHCTPYMEHTa TIO3HAHMS, a Tak)Ke B KauyeCTBE OCHOBBI i1 (OPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

4) npuoOpeTeHHE OMbITa MO MJIAHUPOBAHUIO, OPraHU3allid M MPOBEACHHUIO
YUYEHUYECKUX DKCHEPUMEHTOB: YMEHHE HaOIoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTar, POpMYyJIUpPOBaATH 00OOLIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTYET
0 MpoJieTaHHOM padoTe;

Paboroii c unpopmanuei

5) yMeHneM BbIOMpPATh, aHAIU3UPOBATH M UHTEPIPETUPOBATH HH(DOPMALIHIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, MMOTYy4YaeMYyl U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAS ~ JIUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcsl WHTepHeTa); KpUTHYECKH OLEHHWBATh IMPOTUBOPEUYUBYIO WU
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

6) yMeHHEeM NPUMEHSATH pa3jIMYHbIE METOIBl M 3alpOChl TPHU TOUCKE U
orOope wuWH(}OpMAUM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJIs
BBIMIOJTHEHUSI y4eOHBIX ¥  TO3HABaTENBHBIX 3aJlady  ONPENEIEHHOrO0 THIIA;
npuoOpeTeHne  ombiTa B O0JaCTH  HMCIOJIB30BaHHS  HMH(POPMAIIMOHHO-
KOMMYHUKAaTUBHBIX  TEXHOJIOTHH,  OBIQJEHUE  KYyJIb-TYpOH  aKTUBHOTO
UCIIOJIb30BAHUS PA3NMYHBIX TIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATH
ONTUMANIbHYI0 GOpMy TpeACTaBiIeHUS HHPOPMAMK U  WUIIOCTPUPOBATH
perraemMbie 3aJaddl HECJIOKHBIMH CXEMaMH, AuarpaMMaMu, APYruMH GopMamu
rpaduKky ¥ ©X KOMOUHAIIUSIMU;

7) yMeHHEM WCIOJIb30BaTh WM aHAJIM3UPOBATH B TIpollecce YYeOHOW W
MCCJIEI0OBATEILCKON JEATENHPHOCTH MH(DOPMAIIMI0O O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPYKAKOUIECH MNPUPOIHOU
Cpelbl;

YHuBepcajJbHBIMU KOMMYHUKATHBHBIMHY J1€liCTBUSIMU

8) ymeHmeM 3amaBaTh BOINPOCHI (B XOJIE JHAJIOTa W/WIM JIHUCKYCCHUH) TIO
CymIecTBYy  OOCyXmaemMod  TeMbl, (OPMYITHPOBATH CBOU  MPEIIOKCHUS
OTHOCHUTEJIbHO BBIMOJHEHUS IPEAJIOKEHHON 3aa4H;

9) mpwoOpeTeHWE OMbITA TPE3CHTAMHA  PE3YJIbTATOB  BBHITIOJHCHHS
XAMHYECKOTO JKCIIEPUMEHTA (J1abOpaTOPHOTO OMBITA, JTAOOPATOPHON pabOTHI MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

10) 3aMHTEpECOBAaHHOCTHh B COBMECTHOM CO CBEPCTHHKAMHM TO3HABATEIBHOM
U HCCIIEJIOBATENIbCKON JIEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOJeM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAaHMS MO3UIMHN (0OCYXKIeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIE IUTYPMBbI», KOOPIHMHAIMSA COBMECTHBIX JECHCTBHI,
OIpeJIeIeHHE KPUTEPUEB I10 OLIEHKE KaYeCTBA BHIIIOJHEHHON paOOThI U Ap.);

YHuBepcaJbHbIMH PeryJasiTUBHbIMHY J1eliCTBUSIMU

11) yMeHHEM CaMOCTOSITCIBHO  ONPEACNATh LEdd  JACSITeIbHOCTH,
IUIAaHUPOBATh,  OCYILECTBIATh, KOHTPOJMPOBATH W MNpU  HEOOXOAMMOCTHU
KOPPEKTHUPOBATh CBOIO JIEATEIBbHOCTh, BbBIOMpaTh Haubonee 3(PQeKTuBHBIC
CcrocoObl  peuieHus: y4eOHbIX U TO3HABATENbHBIX 337a4, CAMOCTOSITEIbHO
COCTaBJIATh WJIM KOPPEKTHUPOBATH IPEIJIOKECHHBIN aJITOPUTM JAEHCTBUM IIPU
BBIMOJTHEHUU 3aJlaHUi ¢ Y4€TOM TIOJNy4YEeHHs HOBBIX 3HAHUUA 00 H3yyaeMbIX
00BEKTaxX — BEIIeCTBAX M pEaKlMsSX; OIEHUBATh COOTBETCTBHUE IOJYYEHHOIO
pe3yabpTaTa 3asBJICHHON LIENH;

12) ymeHHEM HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, MpE/iaracMblc B
YCJIOBUM 3aJIaHUN.

IIpeameTHBIE pe3yJbTATHI

B cocraBe mnpenMeTHBIX PE3YNbTATOB IO OCBOCHUIO 00S3aTEIHLHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW palodeil mporpaMMoM, BBIACIHSIOT:
OCBOCHHBIE OOYyYalOUIUMUCS Hay4yHbIe 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUH,
cnenuuyeckue Mg NPEeIMETHON o0nactu «XUMHS», BUIBI JACSITEIBHOCTH T10
NOJIYYEHUIO HOBOTO 3HAHMS, €ro MHTEpPHpeTal, NpeoOpa3oBaHUI0 U
NPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIUSIX.

[IpenmeTHbIe pe3ynbTaThl MPEJACTABICHBI MO roJaM OOYYEeHHS] U OTPaXKaroT
c(hOPMHUPOBAHHOCTH Y 00YYAIOUTUXCS CIETYIONINX YMEHUM:

8 KUIIACC

1)  packpbiBaTh CMBICJ OCHOBHBIX XHMHUYECKHUX TOHSATHI:  aToM,
MOJIEKYJIa, XUMUYECKUM 3JIEMEHT, ITPOCTOE BEUIECTBO, CI0KHOE BEUIECTBO, CMECH
(omHOpPOIHAsT W HEOJHOPOJHAs), BaJIEHTHOCTb, OTHOCHUTEIIbHAsi AaTOMHasi H
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpPHAas Macca, MaccoBas
JI0JI1 XUMUYECKOTO AJIIEMEHTa B COCAMHEHHUH, MOJISIPHBIA 00BbEM, OKCHJI, KUCIIOTA,
OCHOBAaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHHUS, XUMHUYECKas
peakius, Ki1accuukanys peakuuid: peakiuu COeIUHEHUs], peakluu Pa3IoKeHUs,
peakuu 3aMelIeHHs, peakUuu OOMEHa, H5K30- U HHAOTEPMUYECKUE PEaAKIIUH;
TEIJIOBON A((PEKT peaknuu; SApO aToMa, SJICKTPOHHBIM CJIOW aToma, aTOMHAas
opbutanb, paauyc aToMa, XHUMHUYecKas CBfA3b, MOJSIpHAs U HEMOJsIpHas
KOBAJICHTHAs CBsI3b, HOHHAS CBA3b, NOH, KATMOH, aHWOH, PacTBOp, MaccoBas A0Js
BelllecTBa (MPOLIEHTHAS! KOHIIEHTPAIIs) B PACTBOPE;

2)  WUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHHA (CM.
. 1) ¥ IPUMEHSTh 3TH ITOHSTHS IPU ONTUCAHUH BEIIECTB M UX MPEBPAICHUH;

3)  UCHONB30BaTh XMUMHYECKYIO CHMBOJIUKY JUISI COCTaBIICHHS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIH;

4)  ompenensATh BAaJCHTHOCTH aTOMOB  DJJEMEHTOB B  OWHApHBIX
COCJIMHEHHUAX; CTENEHb OKHUCJIEHHUS D3JEMEHTOB B OWHApHBIX COCIUHEHUSX;
MIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COEAMHEHUH Mo (opmynam;
BUJI XUMHUUYECKOU CBSI3U (KOBaJIEHTHAs! U MIOHHAsA) B HEOPIraHUYECKUX COCIUHEHUSX;
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5)  packpeiBath cMmbici [lepuogudeckoro 3akona J[. M. Mennpeneena:
JEMOHCTPUPOBATh  NOHUMAaHUE  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKUX AIIEMEHTOB OT MX MosiokeHusa B llepuoamdeckoil cucreme; 3aKOHOB
COXpPAaHEHHUS] MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJEKYJSIPHOIO
y4€HHUs, 3aKOHa ABOraJpo; ONUCHIBATh M XapaKTepU30BaTh TaOIMYHYIO (popmy
[lepronyeckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3INyaTh MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnodouynas noarpynmna (b-rpynna)», Mansie u Oonbine
MEePHUOJIbl; COOTHOCUTh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B TaOIuLe
«llepuonnueckas cucremMa xumuudeckux osneMeHToB J[. . MenneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX JJIEMEHTOB
(coctaB u 3apsan sapa, oOIIee YUCIO B3JEKTPOHOB M paclpesesieHue HX Mo
AIIEKTPOHHBIM CIIOSIM);

6) KJIAaCCUPUIIMPOBATH XUMHYECKHE OJIEMCHTBI; HEOPraHHYECKUE
BEIIECTBA; XUMUYECKHUE PEaKIMK (M0 YUCIY U COCTAaBY YYacTBYIOUIMX B peakUuu
BEIIECTB, MO TEIIIOBOMY 3P (DEKTY);

7)  xapakTepu3oBaTh (OMHUCHIBATB) OOIIME XUMHUYECKHE  CBOWCTBA
BEIIECTB  pA3JIMYHBIX  KJIACCOB,  TMOJTBEPXKAas  ONUCAHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

8)  mporHO3MpOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KayeCTBEHHOTO COCTaBa; BO3MOKHOCTU MPOTEKAHUS XUMHUUYECKHUX MPEBPAIllEHU B
Pa3TUYHBIX YCIOBUSX;

9)  BBIYKMCIATH OTHOCUTEIBHYIO MOJCKYISPHYIO M MOJIAPHYI) MAacChl
BEIIECTB; MACCOBYIO JOJIF0 XMMHUYECKOr0 3JIeMeHTa Mo (opMmysie COeAMHEHHUS;
MacCOBYIO JOJI0 BeIllecTBa B PACTBOpE; MPOBOJUTH PACUYETHI MO YpPaBHEHUIO
XUMHYECKOM peakilvy;

10) npuMeHSITh OCHOBHBIC OIEPALUU MBICIUTEIBHON JIEATEIBHOCTH —
aHaJgu3 M CHHTE3, CpaBHEHME, OOOOIICHHE, CHCTeMaTH3allHio, KIacCHU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO-CIIEJCTBEHHBIX CBA3EH — JJIsl U3YyUYEHUS! CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIMi; eCTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOIIOACHUE,
U3MepeHne, MOICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH);

11) cnegoBaTh  TpaBWJAM ~ TOJB30BAHUS  XUMHYECKOW  TOCYIOW |
7a00paTOpHBIM 00OPYIOBAaHHMEM, a TAaK)Ke MpaBWiIaM OOpallleHusl C BEIIeCTBaMU B
COOTBETCTBHUM C HMHCTPYKIHUSMH 110 BBIIIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OINBITOB IO IMOJyYEHHUIO M COOUpPaHHIO Tra3000pa3HBIX BeUIECTB (BOJOpOAa H
KHCJIOPOJIa), TMPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIEHHON MacCcoBOW J0Jeid
pacTBOPEHHOIO  BEIIECTBA;  IUIAHUPOBATh WM MPOBOAMTH  XHMHYECKHE
AKCIIEPUMEHTHI IO PACHO3HABAHHUIO PACTBOPOB ILIEJIOYEH M KHCIOT C MOMOUIBIO
WHIUKATOpOB (MakMyc, dheHondranent, METUIOPaHXK | JIp. ).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSITHUW: KOBaJCHTHAs
MOJIApHAsl CBSI3b, KOBAJIEHTHASI HEIOJIIPHAs CBSA3b, MOHHAS CBA3b, METAJIMYECKAs
CBS3b, KAaTHOH, AaHWOH, OJJIEKTPOJIUT U HEIEKTPOJIUT, DIICKTPOIUTHUECKAs
JUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHA, OKUCIUTENIb U BOCCTAHOBUTEb,
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2)  HCIOJB30BATh XUMHYECKYH) CHMBOJHKY JJISI COCTaBJIICHUS (HOpMYI
BELLECTB, NOHHBIX YPAaBHEHHUW M YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuuu;

3)  ompenensaTh BaJCHTHOCTh M CTEIICHb OKHCIICHHSI aTOMOB XUMHUYECKUX
AJIEMEHTOB B COEAMHEHHSIX PA3JIMYHOIO COCTaBa; MPUHAJJIEKHOCTh BEIIECTB K
OTPENICICHHOMY KJIaCCy COCJAMHEHUMN; BUJIbI XUMHUYECKOW CBsI3U (KOBAJICHTHOM,
MOHHOW, METAJUTMYECKOW ) B HEOPTaHUYECKUX COCTMHEHUSIX; 3apsi MOHA; XapaKTep
Cpellbl B BOJHBIX PACTBOPAX KHUCIIOT U LIET0YEH;

4)  OOBSICHATH OOUIME 3aKOHOMEPHOCTH B W3MEHCHHUU  CBOWCTB
XUMHYECKUX DJIEMEHTOB M HMX COCJIMHEHUU B TMpelaesax MajiblX MNEepHOJ0B H
TJIaBHBIX MOJATPYII C YYETOM CTPOSHUS UX aTOMOB,;

5)  wiaccuuIUPOBaTh XMMUYECKHE peakiuu (M0 M3MEHEHHIO CTENCHEH
OKHUCJICHHSI aTOMOB XHUMHYECKHUX OJJIEMEHTOB); OINpPEACNSITh HW3YUYEHHBIE THIIbI
XUMUYECKUX PEaAKIUi;

6)  coCTaBJsITh MOJICKYJIIPHBIC YPABHEHHUS PEaKIUH, XapaKTePHU3YIOIIHe
XUMHYECKHUE CBOWMCTBA TMPOCTHIX  BEIIECTB, OOpPA30BaHHBIX AJIEMEHTAMU-
HemetaiamMu |IVA-VIIA noarpynn (yriepoa, KpemHHid, a3oT, ¢ocdop, cepa,
xjop), snementamu-meramiamu [A—IIA noxarpynn (Hatpuil, kanuii, MarHui,
KaJbIIMH, aJIIOMUHUI), a TAKXKE KeJe3a;

7)  xapakTepu3oBaTh (PU3MUECKHE M XUMHUYCCKHUE CBOMCTBA aMMHUaka, U
YIJIEKUCIIOr0 ra3a, B TOM 4YHCIe, JJi1 000CHOBaHUSA CIOCOOOB HMX COOMpaHUS U
pacno3HaBaHus MMPHU MOJYYSHUH B JIa0OPATOPHH;

8)  xapakrepu3oBaTh (ONMHUCHIBATH) OOIIME XHUMHUYECKHE  CBOWCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, TMOATBEPXKIash ATO ONHUCAaHUE NpPUMEpaMU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

9)  coCTaBJsITh YpaBHEHUS: DJIEKTPOJUTHYCCKON JUCCOLMAIMUA KHCIIOT,
EJI0Yed W COJIEd; TOJIHBIE M COKpAIICHHBIE YPAaBHECHUSA pPEAKUU HOHHOTO
oOMeHa; peakIlyii, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUIECKOM CBS3H MEXY
BEIIECTBAMU PA3JIUYHBIX KIJIACCOB;

10) cnemoBaTh MpaBWJIAaM MOJB30BaHHS XHMHUYCCKOW TOCYIOH |
1abopaTOpHBIM 00OPYAOBAHHUEM, a TAKXKE MpaBUiaM OOpaIICHHs C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSIMHU TIO BBITTOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OINBITOB IO TMOJYYEHUI0 M COOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMMaka U
VIAEKHUCIOTO Ta3a) (MpU HAIMYUU BO3MOXKHOCTH WM TPOBOJUTH BUPTYaJbHBIC
nabopaTopHbie paboThI);

11) TpOBOOUTH pPEAKIMH, IOATBEPIKIAIONINEG KAYECTBEHHBIH COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM: XJIOPUI-, HOUI-, CyTb(dat-,
KapOoHaT-, CHUIMKaT-, (ochar-aHHOHBI, THUAPOKCUI-UOHBI, KATHOH aMMOHHS U
KaTHOHbl METAJUIOB (MarHusi, Kaublus, amoMmunus, xkeneza (1) u (III), mequ (II),
LIMHKA), TMPUCYTCTBYIOIIME B BOJHBIX pAacTBOpaX HEOPTraHUYECKUX BEUIECTB;
MoATBepXKAatonue aMm()OTEPHBIE CBOMCTBA OKCHUIOB M TUAPOKCHUIOB aTIOMUHHUS, U
MMHKA (TPY HATMYUN BO3MOXKHOCTH WJIHM MPOBOJIUTH BHPTYyaJIbHBIC JTabOpaTOpHBIC
paboThl);
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12) nOpOBOIUTH XHMHUYECKUE IKCIEPUMEHTBI: OIBITBI, WUTIOCTPUPYIOIIHE
MPU3HAKY NPOTEKAHUS PEAKIIMi HOHHOTO 0OMEHA; OMpe/eiCHUEe XapakTepa Cpeibl
B pacTBOpax KHUCIOT U MIEJOYe C TOMOIIBI HWHIUKATOPOB; pEILCHUE
AKCHEPUMEHTAIBHBIX 3a7ad MO0 TeMe «IJIEKTPOJIUTHYECKAs] IUCCOLMAIUS.
N3yyeHne CBOMCTB COJSAHOM KHUCJIOTHI, HM3YYCHUE XHUMHUYECKUX CBOWCTB
pa30aBieHHON CEpHOW KHUCIOTHI, TOJIydeHUEe, CcOoOUpaHue, paclo3HABAHHUE
aMMMaKa, yriaeKHCJIOro raa U U3yueHHe UX CBOMCTB; UCClieloBaHHEe aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIOB QJTIOMUHUS U IIMHKA; PEIICHUE YKCIEPUMEHTAIbHBIX 3a/a4
nmo Teme «BaxHeWmne HeMETAIBI U WX  COCAUHEHUS», pELICHUE
AKCTIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeillne MeTauibl U UX COCIUHEHUS
(mpu  HANMYUU BO3MOKHOCTH WJM TPOBOJUTH BUPTyaJIbHBIE JaOOpaTOPHBIC
paboTh);

13) wHaOmrOAaTh W OMMCHIBATH XUMHUYECKHE DKCIECPUMEHTHI (BO3MOYKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUATIOB): OMBITHI, WUIIOCTPUPYIOIIHNE (U3UYECKUE U
XUMHUYECKUX CBOMCTBA TaJIOTEHOB M MX COCAMHEHUN (BO3MOYKHO HCIOJb30BAHUE
BUJIEOMATEepUAIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpHuJI0B (TajJOreHHIOB);
O3HAKOMJICHHME C MOJICNIAIMH KPHUCTAUIMYECKUX PEIIETOK  HEOPTraHUYECKHUX
BEII[ECTB: METAJVIOB U HEMeTAIOB (rpadura W anmMasa), CIO0XKHBIX BEIIECTB
(xmopuma  HATpUs); OMBITHI, WUTFOCTPUPYIONIME  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW peakIuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIETOBAHUE
AIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB; OMBITHI, HILTIOCTPUPYIOIIUE MPOIECC
JTUCCOLIMAIIMM  KHUCJIOT, Iejlouyed U  cojed  (BO3MOXKHO  HCHOJb30BaHHE
BUJIEOMATEpPUAJIOB); O3HAKOMJICHUE C 00pa3laMy METaJUIOB M CIUIABOB; M3yYEHHUE
pPE3YNBTATOB KOPPO3UM METAIIOB, B3aMMOJEHCTBUS OKCHIIa KajbIlUsi C BOJOH,
mporecca TOpeHHsl  Kejle3a B KUcJIopoae  (BO3MOXKHO — HMCHOJIb30BaHUE
BUJICOMATEPUAJIOB);  OMBITHI, WJUIIOCTPUPYIOIIME TPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIHMI: TOPEHUE, PEAKIUU Pa3JI0KEHHUS, COCIUHEHUS;
O3HAaKOMJICHHE C oOpa3llaMd Ccephl M €€ COCJUHEHUSMU;, O3HAKOMIICHHE C
dbu3uYecKUMH CBOWCTBaMHU a30Ta, (Gochopa M HX coeaUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPUAJIOB), C OOpa3laMu ynoOpeHUii; B3auMMOJEHCTBUE
KOHIIEHTPUPOBAHHOM  a30THOM KHCJIOTBI C MEApI0; M3YUYCHHE MOJEJeH
KPUCTANIMYECKUX PEHIETOK anmasa, rpadura, MOJEKYJIbl (QylIepeHa, MOJEKYI
OpPraHMYECKUX BEIIECTB; 03HAKOMIICHHE C MPOIIECCOM aCOPOIMU PacCTBOPEHHBIX
BEILIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOrasa; 03HaKOMIIEHUE C
MPOAYKIIMEN CHJIMKATHOM MPOMBIILIEHHOCTH; MPOIECChl OKPAaIIMBaHUS IJIaMEHU
KaTMOHAMU METAJIJIOB;

14) wucmonp30BaTh TONYYCHHBIE XHUMHYCCKHE 3HAHUS B Pa3IMYHBIX
CUTYyalUsAX:-IPUMEHEHHUS BEILIECTB U MaTEPHUAIIOB B OBITY, CEJILCKOM XO3SIIICTBE, Ha
MPOU3BOJICTBE, B IMPOLECCE pPEHICHUS MPAKTUYECKUX 3a/ad B IOBCEJHEBHOMU
KU3ZHU, MPEAYNPEKICHUS SBICHUM, HAHOCAIIMX BpeJ 3J0POBbIO UEOBEKa M
OKpYy)Karouiel cpeae; MNPUMEHEHUS TMPOAYKTOB TMEpepabdOTKU  MPUPOIHBIX
HMCTOYHUKOB YIJI€BOJAOPOAOB (yroiab, NPUPOIHBIA ra3, HedTb) B OBITY U
MPOMBIIIJICHHOCTH;, 3HAYEHUS KUPOB, OEJKOB, YIJIEBOJOB [JIsi OpraHu3Ma
YeJI0BEKa;
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10 KJIACC

1)  packpbIBaTh CMBIC OCHOBHBIX XMMHYECKHMX IOHSATHI: KOBaJCHTHAs
MOJISIpHAs CBSI3b, KOBAJICHTHAS HEMOJSpHAsl CBSI3b, MOHHAS CBSA3b, METANIMUECKAs
CBSI3b, KATHOH, AaHHMOH, OJJEKTPOJHUT M HEAICKTPOJUT, DICKTPOJIUTHYECKAS
JUCCOLIMALIMS, pEaKIMH MOHHOTO OOMEHA, OKHUCJIUTENIb W BOCCTAaHOBUTEID,
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHBIE PEAaKLUM, OKHUCIEHUE W BOCCTAaHOBJICHHE,
oOpatuMble U HeEOOpaTUMbIE pEaKIUU, CKOPOCTh XUMHUYECKON peakiui,
npeaenbHo  gomyctumasi  koHueHtpauus — (IIJIK), wummoctpupoBaTth — ux
B3aMIMOCBSI3b W MPUMEHATH 3TH TOHSTHS MPU ONMUCAHWUU CBOWCTB BEIIECTB M UX
IIPEBPAILICHUN;

2)  WUCIOJb30BaTh XMMHUYCCKYIO CHMBOJIHMKY JUIsI COCTaBiCHHS (HOpMYII
BEI[ECTB, HOHHBIX YPAaBHEHUN M ypaBHEHUM OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxkuuu;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIX pPEaKIIHH
MOCPEJICTBOM COCTaBJICHUS DJIEKTPOHHOTO OajiaHCa ATUX PEaKIUi;

4)  NPOrHO3MPOBaTh CBOMCTBA H3YYEHHBIX KJIACCOB/TPYII BEHICCTB B
3aBUCUMOCTHU OT MX COCTaBa U CTPOCHUS; BOBMOXKHOCTb NMPOTEKAHUS XUMHUUECCKUX
peBpaIleHUi B pa3INYHBIX YCIOBUSIX;

5)  1pOBOAWUTH BHIYKCICHHS OTHOCHUTEIBHON MOJCKYISIPHOW U MOJISPHOM
Macchl BEIIECTB; C HCIOJIb30BAaHUEM TOHSATUM «MaccoBas JOJs XUMHUYECKOTO
AIIEMEHTa», «MacCoBasi J0JIs1 PACTBOPEHHOI'O BEUIECTBA B PACTBOPE»; KOJIUYECTBA
BEIIECTBa, 00BEMA ra30B;

6) [OpOBOAMTH pacyeThl 0 YPABHCHHSIM XUMHUCCKUX PEaKI[Ui:
KOJIMYECTBa, 00beMa, MAcChl BEIIECTBA MO HM3BECTHOMY KOJIUYECTBY, OOBEMY,
Macce peareHTOB WIH MPOAYKTOB PEaKluu;

7)  chemoBaTh MpaBWIaM  TOJIb30BaHHMS XMMHUYECKOH MMOCYA0H U
1a00paTOpHBIM 000PYOBAHUEM, a TAK)KE MPABUIIAM OOpAIIICHHS C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIUSMU IO BBIMOJHEHUIO JTaO0OPATOPHBIX XHUMHYECKUX
OMBITOB TIO TOJYYEHUIO M COOMPAHHUIO Tra3000pa3HBIX BEHIECTB (aMMHUaka u
YIIEKUCTIOTO Ta3a) (MpU HAJIMYUKA BO3MOXKHOCTH WM TPOBOAUTH BUPTYaJbHBIC
nabopaTtopHbie paboThI);

8)  TpOBOAMTH peaKIWH, TOJATBEPKIAIONINE KadeCTBCHHBIH COCTaB
pPa3TUYHBIX BEHIECTB: pACIO3HABaTh ONBITHBIM MyTeM: XJIOPUA-, HOIU-,
cynbdar-, kapboHat-, cuiukat-, (ochar-aHMOHBI, THAPOKCUI-UOHBI, KAaTHOH
aMMOHHSI M KaTHOHBbl METAJUIOB (MarHusi, Kaiblus, amoMmuHus, xeneza (II) u
(IIT), memu (II), urHKA), MPUCYTCTBYIOMIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB; MOATBEPXKIAOMUE amM(pOTEpHbIE CBOWCTBA OKCHIOB M THIPOKCHIOB
ATIOMUHUS, ¥ IMHKA (P HATMYWUA BO3MOXXHOCTH WJIM MPOBOJNTH BUPTYaIbHBIC
nabopaTtopHbie paboTHI);

9)  wHabmogaTh W ONMKCHIBATH XMUMHYSCKHE DSKCIICPUMEHTHI (BO3MOYKHO
MCIIOJIb30BaHNE BHJICOMATEPHAIIOB): OIBITHI, WLTIOCTPUPYIOMKE (HU3UIECKUE H
XUMUYECKUX CBOICTBA rajloT€HOB U UX COCAMHEHUN (BO3MOXKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUaIOB); O3HAKOMJIEHHME C O0Opa3laMu XJOPHUIOB (TajJOreHHJIOB);
03HAKOMJICHHE C MOJCJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHMYEeCKUX
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BEIIIECTB: METAUIOB M HEMETauioB (rpadura u anmasa), CIOXXHBIX BEIIECTB
(xJ0puaa HaTpus); ONBITHI, WUIIOCTPUPYIOIIHE 3aBUCUMOCTH  CKOPOCTH
XUMHYECKOM peakluu OT BO3ACHCTBUSA pa3IUYHBIX (PAKTOPOB; HCCIIEIOBAHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB; ONBITHI, WUJUTIOCTPUPYIOUIUE MPOIIECC
JUCCOLIMALIMM  KHUCJIOT, Iuejoued U cojed (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB); 03HAKOMJIEHHE C 00pa3llaMy METaNIOB U CILIABOB; U3yYEHHUE
pE3yJIbTATOB KOPPO3UHM METANIOB, B3aUMOJEHCTBUS OKCHA KalbLMs C BOJOH,
opolecca TOpeHHsl Kene3a B KUCHopoae  (BO3MOXKHO — MCIOJb30BAHHE
BUJIEOMATEPUAJIOB); OMNBIThl, WJUIIOCTPUPYIOUIUE MPHUMEPbl OKHUCIHUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEaKLMi: TOpEHUE, PEaKIUU pa3IoKEHHs, COCAUHEHHUS;
O3HaKOMJIEHME C oOpa3lamMu cepbl M €€ COCJIMHEHHUSIMH; O3HAKOMIIEHHE C
¢u3nuecKUMH CBOMCTBaMM a30Ta, ¢ochopa M HX COEAUHEHUH (BO3MOMKHO
UCIIOJIb30BaHUE BUAEOMATEpPUAIOB), ¢ oOpa3laMu yAoOpeHHil; B3auMOeHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEAblO; M3yYeHUE MOoJenei
KPUCTANTMYECKUX PEIIeTOK ajiMasza, rpadura, MOJEKylIbl (yriepeHa, MOJEKYI
OpraHMYeCKUX BEIECTB; 03HAKOMIICHHUE C MPOIECCOM aJICOPOLIMU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTa3a; 03HAKOMJICHHUE C
NPOJYKIUMEN CHIIMKATHON MPOMBIIIJIEHHOCTH; MPOLECChl OKPAITMBAaHUS MJIAMEHU
KaTHOHAMU METaJIOB;

10) wucnosiB30BaTh TMOJYYCHHBIC XUMHYCCKHUE 3HAHHWS B Pa3IMYHBIX
CUTyalUsIX: IPUMEHEHHs BEILECTB U MAaTEpHAJIOB B OBITY, CEIIbCKOM XO3SIMCTBE,
Ha NPOU3BOJCTBE, B MPOLIECCE PEIIEHUS MPAKTUYECKUX 3a/ad B MOBCEIHEBHOU
KU3HHU, NPEIyNpexaeHUs SBICHHUM, HAHOCALIUMX BpEl 370pPOBbIO YEJIOBEKA U
OKpyXaroIllel cpene; TNPUMEHEHHs MNPOAYKTOB MEpepabOTKU TMPUPOIHBIX
UCTOYHHMKOB YIJIEBOAOPOJOB (Yroib, NPUPOAHBIA Ta3, He(pTb) B OBITY H
HOPOMBILUIEHHOCTH; 3HA4Y€HMUs >KUpPOB, OEJIKOB, YIJIEBOJOB [UIsl OpraHu3Ma
YeJI0BEKa;

11) TpUMEHSATh OCHOBHBIC ONEpAIMH MBICIUTEIBHON AEATSIBHOCTU ISt
U3yYeHUs CBOWCTB BEIIECTB W XHMHUYECKUX pEaKIUil; eCTeCTBEHHOHAay4HbIE
METO/bl TO3HAaHUA (B TOM 4YHCIE HaONIOJEHHE, U3MEpPEHUE, MOJEIUPOBAaHUE,
AKCHEPUMEHT (pEeaJIbHBIM M MBICIICHHBIN );

12) wucnonp30BaTh MPH BBINOJHEHWH YYEOHBIX 3aJaHHUN, MOJITOTOBKE
IOPOEKTHBIX U HCCIEAOBATEIbCKUX pPabOT HAay4YHO-TNOMYJSAPHYIO JIUTEPATYpY,
CIpaBOYHbIE MaTepuaibl, UCTOYHUKU HMHPOpMauuu B cetu VHTepHeT; BlIajaeTh
npueMaMu mpeoOpa3oBaHus HMHGOpPMALMM W3 OJHOW 3HAKOBOW CHUCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHUYECKOE IIVTAHUPOBAHUE

(2 4 B Hememo, Bcero 68 u, u3 HUX 3 4 — pe3epBHOE BpEeMs)

TeMmbl,
packpbIBaoIIue
JAHHBIN pa3aena

NMpPorpamMmmsl,
U KOJIMY€eCTBO YaCOB,
0TBOMMOE HA UX
U3yueHue

OcHoBHOE CoacpKaHue

OcHOBHbIE BUIbI €ATEIbHOCTH Oﬁy‘lalOHll/[XCH

Pa3nen 1. [lepBonauan

bHbIe XuMuuyeckue moHsiTus (20 q)

Tema 1. Xumus
Ba)KkHas 00J1aCcTh
€CTeCTBO3HAHUSA "
NMPaKTHYECKOM
neATeJIbHOCTH
yeJi0BeKa

(5w

[Ipenmer xumuu. Posp xumum B
PKU3HU YelioBeKa. XUMHUSI B CHCTEME

HayK.
MeTo bl T0O3HAHUS B XUMUU.

Tema u BemecTtBa. Dusumueckue
CBOMCTBAa BEIIECTB. ArperaTtHoe
COCTOSIHHE BEIIECTB. Yucteie
BEIIECTBA U CMECH.

CrocoObl  pa3felieHusi  CMECEH.
Dusnyeckue n XHMHUYECKHE
spieHusa. [lpusHaku u  yciaoBHS

MPOTEKAHMS XUMUYECKUX PEAKIIHA.
3HAaKOMCTBO € NpaBUIaAMU
0€301acCHOCTH U MpUEMaMH PabOTHI
B XMMHUYECKOH J1ab0OpaTOPHH.

PackpbIBaTh CMBICT U3y4a€MbIX TOHATHIA.

PackppIBaTh poJib XUMHUU B MPHUPOJIC W KU3HU YEJIOBEKA, €€ CBSI3b C JPYTrUMHU
HayKaMHu.

Pa3nuuaTh YMCTHIE BEIIECTBA U CMECH; OJJHOPOJHBIE K HEOTHOPOIHBIE CMECH.
Paznmuuath pusnyeckrne 1 XUMHUYECKUE SIBJICHUS.

Onpenensatb NPU3HAKA XUMUYECKUX PEAKLM U YCIOBUS UX MPOTEKAHUS.
CrenoBaTh MpaBWJIaM TIOJB30BaHUS XMUMHYECKOW TOCYAOM W Ja0OpaTOpPHBIM
000pyI0BaHHEM, a TaK)Ke IPaBHIIAM OOpAaIEHUs ¢ XUMHYECKUMHU BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKIUSIMH TI0 BBITIOJIHCHHUIO MMPAKTHYECKUX PadoT.
[InaHupoBaTh W MOPOBOJUTH XUMHUYECKHH SKCIEPUMEHT IO HU3YYCHHIO H
ONMCaHUI0 (DU3UYECKUX CBOWMCTB BEIECTB, CIOCOOOB pa3jelieHus cMece

BCIIICCTB.
lcnonbp30BaTh IIpu  BBIIIOJIHCHUU y‘IC6HHX 38.,[[8.HPII>1 u B IIpomecce
I/ICCHG,Z[OBaTeHBCKOﬁ ACATCIIBHOCTHU HAaYYHO-TIOITYJISAAPHYIO JIATEPaATypy

XUMUYECKOTO COACPKaHNUs, CIIPaBOYHbIE MaTEpPHUaIIbI, pecypchl IHTEpHETA.
BricTpauBath pa3BEPHYTbIE NUCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
MH(pOpMaLIMIO U3 YYeOHUKA U CIIPAaBOYHBIX MaTepHalIOB, IPAMOTHO HCIIOJIb30BaTh
VM3Y4YCHHBIN MIOHATUWHBIN anmnapar Kypca XUMHH.

JleMmoHcTpanuu

1. JlaboparopHoe
00opyIOBaHUE.

2. Paznuunbie BUJIBI
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XUMUYECKON ITOCY/IBI.
3. OOpasIbl BENIECTB.
4. CnocoObl pa3aeneHust cMecei

(pwibTpOBaHHE, BBITIAPUBAHUE,
TUCTUIUISALMS, XpoMaTorpadus).
JlabopaTopHble /|

NpaKkTHYecKue padoThl
VlabopamopHule onvimul:

Onucanvie  (U3HYECKUX  CBOWCTB
BemiecTB. Pasnenenne cMmecu ¢
MOMOIIBI0 MarHuTa. [Ipakxmuueckue
pabomul:

Ne 1. IlpaBmia pabGoTel B
lmabopaTropuu u MPUEMBI
oOpamieHuss ¢ J1abOPAaTOPHBIM
000pyTIOBaHUEM.

No 2. Paznenenue cmeceid (Ha
rpuMepe OYHCTKHU
IMOBApEHHOM COJIN)

Tema 2. BemecTBa
W XUMHYeCKHe peaKIuu
(15 9)

ATOMBI U MOJIEKYJIbI. XMMUYECKUE

PIIEMEHTBI.  3HAaKh  (CHMBOJIBI)
XUMUYECKUX DJIEMEHTOB. [IpocThie
151 CJIOKHBIC BEIIIECTBA.

ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumuueckas popmyna. BaneHTHOCTH
QTOMOB ~ XMMHMUYECKHX  3JIEMEHTOB,
3aKkoH IIOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAs aTOMHas
Macca. OTtHOCuUTENbHAS
MOJIEKYyJIsipHass ~ macca.  MaccoBas
I0JIS1 XMMUYECKOI0 JJIEMEHTA B

COCIMHEHUH. dusnyeckue U

[TpuMeHsITh ecTeCTBEHHO-HAayYHbIe METO bl TO3HAHUSI (B TOM 4Mciie HaOII0AeHHe,
MOJETUPOBAHUE, OKCIIEPUMEHT) U OCHOBHBIE OINEpallMd  MBICIUTEIbHOM
NesITeNbHOCTH  (CpaBHEHME, KiaccuuKaluus) s HM3Yy4eHUS BEIIeCTB U
XUMHUYECKUX PEaKIIUi.

PackpbIBaTh CMBICT U3y4aeMBbIX MOHSATUN U 3aKOHOB M MPUMEHSATH 3TH MOHATHUSA
[P OMUCAHUH CBOMCTB BEIIECTB U UX MPEBPALICHHI.

Paznuuath Qusndeckre U XMMUYECKUE SIBICHUS, OOBSICHITh UX CYIIIHOCTh C TOUKH
3peHusi AaTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

OnpenensTh NIPU3HAKU XUMUYECKUX PEAKIUH, YCIOBUS UX MPOTEKAHUS.
OOBACHATH CYHTHOCTh (PU3MUYECKUX U XUMHUYECKHX SBIICHUN C TOYKU 3PCHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

KnaccupunupoBarh XuMHUECKUe peakluu (10 YUCIY U COCTABY Pearupyromux 1
00pa3yIoIMXCsl BELECTB).

XUMHUYCCKUC SABJICHUAA.

CocCTaBisATh (1)OpMy.TI]':>I 6I/IHapHBIX BCIICCTB II0 BAJICHTHOCTH U OHNPCACIATH
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Xumudeckas peakuus. [IpuszHaku
1 YCIOBUS NPOTEKAHUSI XMMHUYECKUX
peakuuii. XMMUYECKUE YPABHEHMUS.

Tunel XUMHYECKHUX peakuuii
(coenuHeHUs, Ppa3IoKEHHUS,
3aMelleHus, oOMeHa). 3aKoH
COXPAHEHHUS MaCChl BELECTB.

M. B. JlomoHOCOB —
YYEHBIA-IHIUKIOTIEIUCT.
JleMoHcTpauuu

dusndeckue sBICHUs (pacTUpaHHE
caxapa B CTyIKe, KHUIIEHHE U
KOHJICHCAIIHSI BOJIBI U T. 11.).

XUMHUYecKue sABJICHHS  (TOpeHHE
CBEUH, pasnoXeHne caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C
XJIOpUAOM  Oapus,  paslioKeHHE
TUAPOKCHIA meau(1l),
B3aMMOJICHICTBUE JKEJle3a C CEepoH,
B3aMOJEHCTBUE JKenesa C
pactBopom comiu meau(1l)).
OnbIT, WUIIOCTPUPYIOIIUI
COXPaHEHHUS MaCCHL.

JlabopaTopHble W TNPAKTHYECKHUE

3aKOH

padoThI

VlabopamopHule onvimul:

[Tpumepbl  QU3HUECKUX  SIBIICHUIA
(TUTaBJICHUE BOCKA, TAsSHUE JIB/IA).
[IpuMepbl  XMMUYECKUX  SIBIICHUI

(mpokanuBaHUEe METHOW MPOBOJIOKH,
B3aMOJICHICTBHE MeJla C KHCIIOTOM).
Moienu aToMOB U MOJIEKYIIL.

BaJICHTHOCTH 110 (popMysIaM BELIECTB.

PaccTaBnsaTh KO3((GUIIHMEHTH B ypaBHEHUSIX XUMHUUECKUX PEAKIIUH.

CrnenoBarh mpaBWiIaM TMOJIb30BaHUS XHUMHUYECKOW IOCYA0H W J1a00paTopHBIM
000pyOBaHUEM, a TAKXKE IIPaBUIIaM OOpAILEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIIBITOB.
Wcnonb3oBarh 1OpU  BBINOJIHEHMM Y4YeOHBIX 3aJaHMii M B Ipolecce
HCCIIE0BATEIIbCKON JESATEIIBHOCTH Hay4HO-TIIOMYJISIPHYIO IuTepaTypy
XUMHUYECKOTO COAEPKAaHUsI, CIIPAaBOYHBIE MaTepUallbl, pecypcsl VIHTepHeTa.
BricTpauBarh pa3BEPHYTBIE IIMCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
nH(pOpMaLMIO U3 YueOHUKA U CIIPaBOYHBIX MaTE€pHaJIOB, FPAMOTHO HCIIOJIb30BaTh
W3YYEHHBIN NOHATUIHBIN aIapaTr Kypca XuMUu

\Boiuucnenusn
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— OTHOCHUTEJIBHOM MOJIEKYJIIPHOM
MacChl BEIIECTB;
MAacCOBOM  JIOJIU ~ XUMHUYECKOIO
piIeMeHTa 110 (popMylie CoeTMHEHUS

Pa3nen 2. BaxkHeiinme npeacraBuTen Heopranmyeckux Bemects (30 u)

Tema 3.
Kucaopon.
TlonsiTHe 00 OKCHIAX

(5 @)

Bo3zayx.

Bo3gyx — cmece raszoB. CocrtaB
Bo3ayxa. Kucimopon — sneMeHT u
npocroe  BemiectBo.  O30H
QIIOTPOIIHAS Moau(pUKaIHS
KHCJIOPO/1a. Haxoxnenue
KHCJIOpPOJia B MIPUpPOJE, pusndeckue
1 XHMHYECKHE CBOWCTBA (peakiuu

OKHUCJIGHUS, TOpeHue). YCIOBHS
BO3HUKHOBCHUA W  MPCKpaALICHUA
ropenus. [lonarue

00 oxcugax.

CriocoObI TIOJTy4EeHHUs] KHCIOpoJa B
mabopaTopr ¥ MPOMBIILICHHOCTH.
[[pumenenne KHCJIOpOoa.
KpyroBopoT KHCIOpOa B IPUPOJIE.
TennoBoit  3pdeKkT XuMUYECKON
[peaKium, TIOHATHE 0
TEPMOXUMHUYECKOM yYpaBHECHHUH,
PK30- u SHJIOTEPMHUYECKUX
[peaKIHsX.

TomnuBo (HedTh, Yyroibp U MeETaH).
3arpsi3HEHUE BO3J1yXa, CIIOCOOBI €ro
[pEeOTBpAILEHHS. Ycunenue
napHUKOBOTO 3((dekTa, pazpylieHue
030HOBOT'O CJIOSL.

JleMoHcTpanuu

Bsanmopetictaue ocdopa, cepbl

PackpbIBaTh CMBIC H3y4aeMbIX MHMOHATHMM M MPUMEHSTHh 3TU IOHATUSA IIPU
OIIMCAaHUU CBOMCTB BELIECTB U UX MIPEBPALICHUI.

XapakTtepru3oBaTh (OMHUCHIBaTh) COCTaB BO3AYyXa, (DU3UYECKHUE M XUMHUUYECKUE
CBOMCTBA KHCJIOpO/a, CHOCOOBI €ro MOJYy4eHUs, NPUMEHEHHWE U 3HaueHue B
MPUPOJIE U )KU3HU YeTIOBEKa.

CpaBHUBAThH PEAKIIMH FTOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

Cobupaths npubOpsI AJIs NOTYyIEHHs KUCI0poAa (BBITECHEHUEM BOJIbI U BO3yXa).
Pacrio3HaBaTh ONBITHBIM MYTEM KHCIOPOJ.

Mcnonb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJi€HMsI (POpMyN BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX PEAKIMN C y4aCTHEM KHCIOPOaA.
OOBACHATH CYLTHOCTh 3KOJIOTMUYECKMX MpOOJIEM, CBS3aHHBIX C 3arps3HEHUEM
BO31yXa.

CrnenoBaTh mpaBmiiaM 0e30macHOM pabOThI B JaOOPATOPUU MPU KCTIOJIB30BaAHUHT
XUMUYECKOM IMOCyasl W OOOpyIOBaHMSA, a TakXKe IpaBUiIaM OOpaleHHus ¢
rOPIOYMMU BELIECTBAMU B OBITY.

[InanupoBaTh M OCYHIECTBJIATH HA IPAKTUKE XUMHYECKHE DSKCIIEPUMEHTHI,
IIPOBOJIUTH HAOIIOAEHUS, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HKCIIEPHUMEHTA.
Y4acTBOBaTh B COBMECTHON pabOTe B IpyIIIE.

Mcnonb3oBaTh NpU  BBIIOJHEHWU Y4YeOHBIX 3aJaHuil U nporuecce
M CCIIEI0BATENIbCKON JEATEIIBHOCTH Hay4YHO-TIOIYJISIPHYIO JIUTEPATypy
XMMHUYECKOTO COJIEP/KaHus, CIIPaBOYHbIE MaTepHuaisbl, pecypcsl HTepHeTa.
BoicTpanBaTth pa3sBEPHYTbIE INHCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
UHpOpMaLKIO U3 y4eOHHKA U CIIPABOYHBIX MaTEpHalIOB, TPAMOTHO HCIOJIb30BaTh
W3Y4YCHHBIN MOHATUWHBIN anmnapar Kypca XUMHH.

B
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1 JKese3a ¢ KMCIOPOJOM (BO3MOKHO
MCI10JIb30BAHNE BUJIEOOIBITOB).
Onpenenenne COJIepyKaHUs
KHCJI0POJa B BO3AYyXE.

OnbIThI, JEMOHCTPUPYIOIIHE
YCIOBHS BO3HUKHOBEHUS U
[IPEKPALLEHUS TOPEHMUSI.
JlabopaTopHble U NMpaKTHYeCKHe

padoThl
Vlabopamopmbwiii onvim.
O3HakoMJieHHME C  oOpasuamu

OKCUJIOB. /Ipakmuueckas paboma.
Ne 3. Tonydenue u cobupanue
KHCJIOPO/Ia, N3YYECHHE €TO CBOMCTB.
\Botuucnenus

— MOJIEKYJISIPHOW MacChl KMCIIOPOJIa
M 030HAa HA OCHOBAaHMWHM aTOMHO
MAacChl XUMUYECKOI0 dJIEMEHTA

Tema 4. Bogopoa.
IlonsiTue 0
KHCJI0TAX M COJISAX

(5 )

Boagopon — »3jeMEeHT W TIpoOCTOE
BemecTBo. Haxoxxnenue B mpupone,
(dbuzudeckue n XHMHUYECKHE
CBOICTBA (Ha npuMepe

B3aMMOJICHCTBUS C HEMETAJlJIa- MU U
OKCHJIaMH METaJUIOB), IPUMEHEHUE,
CrocoObl MOJY4YEHUSI.

[lonsATHE O KUCIOTaX U COJIAX.
JlemoHCTpanumn

[lonyuenue, coOupanue U
pacro3HaBaHUE BOJOPOJIA.

['opeHue Bogopoa.

B3aumonencreue BOJOpOIa

okcusom meau(1l).

PackppiBaTh CMBICT HM3y4aeMBbIX MOHATHA W TPUMEHITh 3TH TOHATHS TPHU
OIHUCAHUU CBOMCTB BEILIECTB U UX MPEBPALICHUI.

XapakTepru3oBaTh (ONMUCHIBaTh) (HU3UYECKHUE M XMMHYECKHE CBOMCTBA BOJIOPOJA,
CrocoObI €ro TOJIy4eHHUsI, TPUMEHECHHE.

CoOupath npubOp I OTYyYEHUS BOJIOPOIA.

M cronp30BaTh XUMHUUYECKYIO CHMBOJIMKY TSI COCTaBJICHHS (DOPMYIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHX PEAKIUI C yuacTHEM BOJAOPOA.
CrnenoBaTh IpaBuiIaM 0€30MMacHON pabOThl B JJa0OpPaTOPUM TP UCIIOIh30BAHUU
XUMHYECKON TMOCyapl M OO0OpYAOBaHUSA, a TaKXKe IMpaBWIaM OOpaleHUs ¢
FOPIOYMMHU BEIIECTBAMU B OBITY.

[I1anupoBaTh W OCYIIECTBISATh HAa TNPAKTUKE XUMUYECKUE OKCIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, IeaTh BEIBOBI IO pPe3yibTaTaM SKCIIEPHUMEHTA.
Y4acTBOBaTh B COBMECTHOI paboTe B rpyrIie.
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JlabopaTopHble U
NpaKTH4YecKue padoThl

Vlabopamophwiii onvlm:
BzanmoneiicTBrue KHCJIOT C
MeTaIaMH. Ilpaxmuueckasn
paboma:.

Ne 4. Tlomyuenue u cobOupaHue
BOJIOPOJIa, U3yUYEHUE E€T0 CBOUCTB.
\Botuucnenus

— MOJIEKYJIIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMHM aTOMHOM MaccChl
XUMHYECKUX DJIEMECHTOB

Tema 5. KoinmuecTrBeHHBIE
OTHOIIIEHUS B XUMHHU

(4 =)

KommuectBo BemiectBa. MoJib.
MonspHas macca. 3akoH
ABoraznpo. MousipHblii  00BEM
ra3oB. Pacuérel mo XUMHYECKHM
YPABHEHUSIM.

JlemoHcTpauust

OOpa3iel BeniecTB KoaudecTBoMm 1
MOJIb.

\Botuucnenusn

— 00BéMa, KOJIMYEeCTBa BEISCTBA
raza 10 €ro  HM3BECTHOMY
KOJIMYECTBY  BEIIIECTBA 158)071
00BEMY;

— 00BEMOB Ta30B M0 YPaBHEHUIO
peakiuuu Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHHUH Ia30B

PackpbIBaTh CMBICIT M3y4aeMbIX MOHATUI W MPUMEHSATH 3TH MOHATHS, a TaKKe
M3YyYEHHbIE 3aKOHBI U TEOPHUH IS pEIIeHUs Pacu€THBIX 3a/1a4.

BbluncnaTh MOJSPHYIO Maccy BELIECTB; KOJMYECTBO BeEIIEeCTBa, 00bEM rasa,
Maccy BEIIEeCTBa;

[IpoBoauTh pacué€Thl MO YPAaBHEHUSAM XUMHUYECKHX pEaKIMi: KOJHMYeCTBa,
00BbEMa, Macchl BEIIecTBa M0 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM [IPOJYKTOB pEaKIUu.

BricTpauBath pa3BEpHYThIE MNHCHbMEHHBIE W YCTHBIE OTBETHI C ONOPON Ha
uH(pOpMaIMIO U3 y4eOHHUKA U CIIPABOYHBIX MaTEpUaIoB, IPAMOTHO HCIIOIb30BATh
M3yUYCHHBIN MOHSATUMHBIN anmapaTr Kypca XUMUU

Tema 6. Bonaa.
PacrBopbl. IlonsTne
00 OCHOBAHHAX

(5 )

duznyeckue  CBOIMCTBA  BOJBI.
AHaIM3 W CHHTE3 — METOJbI
M3y4EeHUS COCTaBa BOJBI.
XUMHUECKHE CBOMCTBA BOJIBI

(peaKI_[I/H/I C MCTalllaMH,

P ACKPbIBATh CMBICII U3YydACMbIX MMOHATHN U IMPUMCHSATH 3THU IIOHATHUA IIPU
ONHCAHUM CBOMCTB BEIIECTB U UX HpeBpameHHﬁ.

XapaKTemeBaTL (1)I/I3I/I‘leCKI/IC 1 XUMHYECKHE CBOMCTBA BOJbI, eé POJIb KaKk
PaCTBOPUTCIIA B MPUPOAHBIX IMMPOLECCaX.

CocCTaBisATh YPaBHCHUS XUMHWYCCKUX peaKI_II/Iﬁ C Y4aCTUCM BOJbI.
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OKCHIaMU METAaJJIOB u
HEMETAJIJIOB).
CoctaB ocHoBanuii. Ilonstue 00
MHIUKATOpAX.

Bopaa kak pactBoputens. PacTBopsl.
PacTBOpUMOCTH BEILIECTB B BOJIE.
HaCI)IHleHHI)IG N HCEHACBIIICHHBIC
[PacTBOPBI. MaccoBas JIOJIst
BEILECTBA B PaCTBOPE.

Pone pacTBOpOB B IIpUPOAE U B
PKU3HU 4estoBeKa. KpyroBopoT Bobl

B MIPUPOJIE. 3arpsisHeHMe
MpupoaHbIX BoA.  OxpaHa H
OUYHCTKA IPUPOJIHBIX BOI.
/leMoHCcTpau MU

DJIEKTPOJIN3 BOJbI, CHUHTE3 BOJPbI;
B3aIMOJEICTBUE BOJIBI C
metautamu (Na, Ca) (BO3MOXKHO
MCII0JIb30BAHNE

BHJICOMATEPHAJIOB).

PacTBOpeHHE BEIIECTB C pa3IuyHOU
[PaCTBOPUMOCTBIO.

lccnenoBanue pacTBOPOB KUCIOT U
[e104el ¢ TOMOIIBIO MHAUKATOPOB.
JlabopaTopHble M IPaKTHYECKUE
padoThI

[l Ipaxmuueckas paboma:

Ne 5. IlpuroroBiieHHE PAcCTBOPOB C

Onpene€HHON  MAaccoBOM  JoJiei
[PaCTBOPEHHOTO BELIECTBA.
\Botuucnenusn

C HCIIOJIb30BAHUCM IIOHATHA
«MaccoBas HOJIA BCIICCTBA B

OOBACHATh CYIIHOCTh JKOJIOTHYECKUX MpOoOJeM, CBS3aHHBIX C 3arpsi3HEHHEM
MPUPOJIHBIX BOJI, CIIOCOOBI OUYMCTKU BOJBI OT IPUMECEH, MEphI TI0 OXPaHEe BOJ OT
3arps3HEHUS.

[InanupoBaTh W OCYIICCTBIATh HA TPAKTUKE XUMHUYECKUE OKCICPHUMCHTHI,
MPOBOJIUTH HAOIIOACHUS, I€TIATh BHIBOJIBI 10 PE3yJIbTaTaM dKCIICPUMEHTA.
CrnenoBarh mpaBwiaM 0e30macHO paboOThl B TaOOPAaTOPUH NPU HCIIOJIB30BAaHUU
XUMUYECKON MOCYbI U 000PYAOBaAHUS.

[IpOBOIUTEL BBIYMCIICHUS ¢ MPUMCHEHHEM IMOHSTHUS «MAaccoBasi J0JIsl BEIISCTBA B

PacTBOpE».
Vcnonb3oBaTh 1OpU  BBIMNOJIHEHMHM Y4eOHBIX 3aJaHMM W B IpoLecce
HCCIIEI0BATEIIbCKON JeSITEIbHOCTH HAy4YHO-MOMYJISIPHYIO JUTEpPaTypy

XUMHUYECKOTO COAEPKAaHUsI, CIIPAaBOYHBIE MaTepUallbl, pecypcsl VIHTepHeTa.
BricTpanBarh pa3BEPHYTHIE IIMCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
nH(pOpMaLMIO U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO MCIIOJIb30BaTh
W3YYEHHBIN TOHATHITHBIN aIrapaTr Kypca XuMUn
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[PACTBOPEC»

Tema 7.
KJIACChI
HEOPraHU4eCcKHX

coeIMHEeHU I
(1149

OcHoBHBIE

Knaccudukarms HEOPTraHNYECKHX
COCAVHECHUM.

Oxcuapl: coCTaB, KJIAacCH(HKAIHs
(oCHOBHBIE, KHUCJIOTHBIE,
aM(pOTepHBIC, HECOJICOOpa3YIONIHCE),
HOMEHKJIaTypa (MeXAyHapoaHas H
TpUBUAJIbHASA).

[TosiyueHME M XMMHUYECKHE CBOWCTBA
KHUCITOTHBIX, OCHOBHBIX 171

aM(OTEPHBIX OKCUIOB.
OcHoBaHMs: coCTaB, Kiaccudukamsi,
HOMEHK/IaTypa (MeXAyHapoaHas W
TpUBHAIIbHASA), duznueckue 7
XUMHYECKHE  CBOMCTBA, CIIOCOOKI
[10JTy4EHHUS. Kucnorst: COCTaB,
KJ1accu(uKanys, HOMEHKJIATYpa,
(bu3nyeckrue 1 XMMUUYECKHE CBOMCTBA,)
CrIOCOOBI TOJTyYEHUSI.

P51 akTUBHOCTH METAJIIOB.

Conu  (cpemHue): HOMEHKIIATYpA,
CIIOCOObI HOJTy4YEeHHUS,
B3aMOJEICTBUE coyen C

MCTalllIaMH, KHUCJIOTaMH, IICI04YaMH
1 COJIsIMU.

['enernueckas CBS3b MEXIY
KJaccaMu HEOPraHUYECKUX
COEIMHEHUI.

JleMoHcTpanuu

O6paSL[LI HCOPraHNYCCKNUX BCIICCTB
[PA3JIMIHBIX KJIACCOB.

Krnaccuduiuposars u3yuaeMble BEIIECTBA 0 COCTaBY U CBOHCTBaM.

CocTaBnsTh (OPMYIIBI OKCHIIOB, KUCIOT, OCHOBAaHUH, COJIEH M HA3bIBaTh MX IO
MEKyHapOJAHOM HOMEHKJIATYpE.

[IporHo3upoBaTh CBOMCTBA BEIIECTB HAa OCHOBE OOIIMX XUMHYECKHUX CBOMCTB
M3YUCHHBIX KHaCCOB/prr[H BCIICCTB, K KOTOPBIM OHHU OTHOCATCH.

CocTaBisTh  MOJIEKYJISPHbIE  ypaBHEHHUS  pPEaKUMH,  HIUIIOCTPUPYIOIIMX
XUMHNYECCKHUEC CBOIiCTBa n CHOCO0BI MOJIY4CHUA BCUICCTB HN3YYCHHBIX
KJIACCOB/TPYII, @ TaKKe MOATBEP)KIAIOIINX T€HETHUYECKYIO0 B3aHMMOCBSI3b MEXIY
HHUMMU.

HpOI/ISBOI[I/ITI) BBIYUCIICHUA 110 YPABHCHHUAM XUMHUYCCKHUX peaKuHﬁ.

HJ'IaHI/IpOBaTB N OCYHECCTBJIATH Ha MPAKTUKEC XHUMHUYCCKHE OSKCICPHUMCHTEI,
IMPOBOANTH Ha6J'IIOJIeHH$[, ACJIaTh BBIBOAKLI 110 PE3YyJIbTaTaM SKCIICPUMCHTA.
CnenoBath npaBuiiaM 0e30macHON paboOThl B J1a0OpAaTOPUU MPH HCHOJIB30BaHUU

XUMUYECKON TTOCYBI U 000PYIOBaHUSI.
lcnonb30BaTh MpU  BBINOJHEHWH  Y4eOHBIX 3aJaHUi M B Ipolecce
MCCIIEIOBATENbCKON JeSITeNIbHOCTU HAYYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMHYECKOTO COJIep KaHus, CIIPaBOYHbIE MaTepualibl, pecypchl lHTepHeTa.
BricTpauBaTh pa3BEPHYThIE NHCHbMEHHBbIE W YCTHBIE OTBETHI C OMNOPOW Ha
nH(GOPMALIMIO U3 Y4eOHHKA U CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO UCIOJIb30BaTh
VM3yYCHHBIN OHATUMHBIN anmapaT Kypca XUMUU

B3anmonencTBue pacTBopa CEpPHOM

30




Kucia0Thl ¢ okcuaom meau(Il).
Peaknust HeHTpanM3anuu.
BriTecHeHnne OZTHOTO MeTaja
JIPYTUM U3 pacTBOPA COJIU.
JlabopaTopHble H NMPAKTHYECKHUE

padoThI

VlabopamopHule ONnblMbl.
B3anmopeicTere KHUCIIOT c
METaJUIaMHU. [Tonyyenue
HEPACTBOPUMBIX OCHOBAHMIA.

B3anMoelicTBue  HEPaCTBOPHUMBIX

OCHOBAHUH C KUCJIOTAMH.

Paznoxxenne rugpokcuga meau(Il)

[pY HarPEBaHUU.

[ Ipakmuyeckas paboma:

Ne 6. Pemienne skcriepuMeHTAIbHBIX

3agad 1o teMe «OCHOBHBIE KIIACChl

HEOPraHN4ECKUX COCTMHEHUI.

\Botuucnenusn

— 10 YypPaBHEHMSM XHMHMYECKHX
€aKIni

Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoanyeckasi cucrema xumudeckux jiemenToB [I. . Meneneena.
Ctpoenue aToM0OB. XUMHYeCKasi CBA3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHBIE peakuuu (15 1)
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Tema 8.
Ilepuoguyeckuii 3aK0H
U IMepuoguveckas
cUCTeMa XMMHYECKHUX

3JIEMEHTOB . n.
MeneJieeBa.
Crpoenne atoma

(7 9)

[lepBbie TOMBITKK KiIaccU(DUKAIMH
XUMHUYECKUX 31eMeHTOB. IloHsaTue o

Cpynmax  CXOJHBIX  DJIEMEHTOB
(11esI0YHBIE W IIEJIOYHO3EMETBHBIC
METaJUIbl, TaJOT€Hbl, HWHEPTHHIC
rasbl).

ONEMEHTBI, KOTOpble  00pa3yroT
aMmdoTepHbIe OKCH/IBI u
TUIPOKCHJIBL. ITepuonnueckuit
3akoH u [lepumoanueckas cucrema
XUMU4YecKknx onementoB . .
MenpeneeBa. Ilepuonsl, Tpymnmsl,
moarpynnsl. @OU3NYECKHH  CMBICI
MOPSIIKOBOTO  HOMEpa  DJIEMEHTAa,
HOMEPOB TIEPHOJIa U TPYIIITHI.
Ctpoenue aTOMOB. Cocras
ATOMHBIX anep. HN3oTtomEL.
DJIEKTPOHBI. Ctpoenue
DIIEKTPOHHBIX 000JI0YEK aTOMOB

TEePBHIX 20 XUMHUYECKHUX
DIIEMEHTOB [Tepuoauueckoi
cuctemsl /1. V1. Menaeneena.
XapakTepucTUKa XHUMHYECKOTO
DJIEMEHTAa II0 €ro IIOJIOKCHHIO B
[lepuonuueckoit cucreme JI. .
Menneneena.

3HaucHUE [Tepuonueckoro
3akoHa U [lepuoanyeckoil cucTemsl
XUMHYECKUX 9JIEMEHTOB JUTSE
pa3BuTUsA Haykd U npaktuku. . WM.
MeHaeneeB — y4€HBIN, NeJaror u
rpak/IaHUH.

JleMoHcTpanuu

PackpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA.

[loHuMaTh CylIECTBOBAaHUE MEPUOJNYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKUX
RIIEMEHTOB (U3MEHEHUE PAINyCOB aTOMOB U AJIEKTPOOTPULIATEIILHOCTH)

U UX COEIMHEHUH OT MOJIOKEHUS B IEPUOINYECKON CUCTEME U CTPOEHUS aTOMa.
'YcTaHaBIMBaTh CBSI3b MEX]Y IOJIO)KEHUEM 3JIEMEHTa B NEPUOJUYECKON CHUCTEME
U CTPOEHHUEM €ro aToMa (CoCTaB U 3apsia Aapa, 0OLIee YUCIIO JIEKTPOHOB U
pacpeesieHue UX Mo 3JEKTPOHHBIM CIIOSIM).

[IporHo3upoBaTh XapakTep WU3MEHEHUSI CBOMCTB JIEMEHTOB U UX COCIMHEHUU IO
rpynnam u nepuoaam Ileprnoaudeckoit CUCTEMBI.

XapakTepru30BaTh XUMHUYECKHUE IEMEHTHI IEPBbIX TPEX MEPUOI0B, KaJHs,
KaJIBLIMS 110 X MOJI0KeHUIo B Ileproanyeckon cucreme 1. . Menneneesa.
CnenoBarh npaBuiiaM 0e3omacHOW paboThl B J1a0OpaTopuy MpU HUCIOIb30BAHUU
XUMHYECKON MOCYIbl U 000pYJOBaHMUSL.

BoicTpauBaTth pa3BEPHYTbIE NHCbMEHHBIE W YCTHBIE OTBETHI C OINOpPOM Ha
nH(pOpMaLMIO U3 YyIeOHUKA U CIIPABOYHBIX MAaTepUaIOB, IPAMOTHO MCIOJIb30BaTh
VM3YUYEHHBIN TOHATHITHBIN aIapaTr Kypca XUMHUU.

lcnonb30BaTh TMpU  BHINOJHEHHMM Y4YeOHBIX 3aJaHUN TEKCThl y4yeOHHKa,
crpaBouHble MaTepuaisl ([leproauueckyio cucteMy XUMUYECKUX 3JeMEHTOB /.
1. MenneneeBa, TabauIly pacCTBOPHUMOCTHA KHUCIIOT, OCHOBAaHHWH W COJIEH B BOJE,
PICKTPOXUMHUYCCKHH PsI/T HATIPSKEHUH METaJIOB).

lcnonb30BaTh MpH  BBINOJIHEHUHM  Y4eOHBIX 3aJaHUl M B Ipolecce
MCCIIE10BATENIbCKOM JIESATEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JuTEpaTypy
XUMHUYECKOTO COAEPKAaHUsI, CIIPaBOYHbIE MaTepuaibl, pecypcbl IHTepHeTa
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KopoTkonepuoaHas u
JUIMHHOIIEPUOAHAS dopmbI
[Tepuoanueckoi CHUCTEMBI
XUMUYeCKuX ayemeHToB [J[. .
MeneneeBa.

O3HakomiieHMe ¢ oOpa3uamu
METaJJIOB U HEMETAILJIOB.
JlabopaTopHble U NMpaKTHYeCKHe
padoThl

Vlabopamopmbwiii onvim.
B3anmopeicTerie THAPOKCU]IA
[IMHKa C pacTBOpaMU KHUCJIOT H
ienoyen

Tema 9. Xumuuyeckasi
cBA3b. OKHUCIUTEILHO-
BOCCTAHOBUTEJIbLHBIC

peakuuu
(8 1)

(DIEeKTPOOTPULIATENIBHOCTh ~ aTOMOB
XUMUYECKUX DJIEMEHTOB.

Xumuyeckas CB3b (nonHas,
KOBaJICHTHAasI HoJIIpHAast U
KOBAJICHTHAs HETIOJIApHAs ).

CteneHb OKHCJICHHUSI.

OKHUCITUTENEHO-BOCCTAHOBHUTEIIBH
bie peakiuu (OBP). IIporeccsr
OKHCIICHHSI M BOCCTAHOBJICHUSI.
OKHUCIIUTENN ¥ BOCCTAHOBHUTEIIH.

/lemoHcTpauuu
OKHUCIUTEIIHFHO-BOCCTAHOBUTEIbHBIE
[peaKuu: rOpeHue, peakiuu

PackpbIBaTh CMBICT U3y4a€MbIX TOHATHIA.

Onpenensatb BUJ XUMUYECKOUN CBA3U B COCMHEHUH.

Onpenenarh CTENeHb OKUCICHHUS XUMHYECKOTO 3JIeMEHTa 1Mo (opMyse ero
COCIUHCHMS.

Ornpeaensars 31eMEHT (BEIIeCTBO) — OKUCIUTEb U DJIEMEHT (BEIIECTBO) —
BOCCTAHOBUTEIIb.

OOBICHATH CYIIIHOCTD MTPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHUSI.

CocCTaBJIATh AJICKTPOHHBIN OaJlaHC C y4€TOM YHWCIa OTIAHHBIX M TMPHHATHIX
PJIEKTPOHOB.

CoCTaBIATh YpPaBHEHUE OKUCIUTEILHO-BOCCTAHOBUTEILHON PEAKIIUH.
lcrionp30BaTh TPU  BBIMIOJHEHWW YYCOHBIX 3aJaHUN  TEKCThl y4eOHHUKa,
CIIpaBOYHBbIC MaTepHalbl (IEPUOJAUYECKYIO CUCTEMY XUMHUYECKHX 3ieMeHToB [l
1. MenneneeBa, TabIuIly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN W COJIEH B BOJE,

PA3JI0KCHUS, COCIUHCHU

PIEKTPOXUMUYECKUH Psii HAPSHKEHUN METaJIoB)
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9 KJIACC

(2 u B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

TeMmbl,

packpbIBaoIue
JAAHHBIN pa3aena
MPOrpamMmmsl,
U KOJIMY€eCTBO YaCOB,
0TBOMMOE HA UX

OcHoBHOE CoacpiKaHue

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqalomuxm

N3MEHEHHUHU CBOMCTB XHMHYECKUX
PJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB,
KaJausl, KaJblysg U UX COCAUHEHUN B

COOTBETCTBUUM  C  TIOJIO)KEHUEM
DIIEMEHTOB B IEPHOJIUYECKON
CUCTEME U CTPOEHHEM HUX aTOMOB.
Knaccudukanuss © HOMEHKIATypa)
HEOPraHUYECKUX BEIIECTB

(MexxIyHapoqHass W TPUBHANIbHAsA).
XUMHUYECKHE CBOWMCTBA  BEIIECTB,
OTHOCSIIIMXCS K Pa3MUYHBIM KJlaccam
HEOPraHMYECKNX COEIMHEHMH, UX
FEHETUYECKasl CBSI3b HEOPTraHUYECKUX
BEILIECTB.
Crpoenue

BCIICCTBA: BUbI

u3ydeHue

Pa3znen 1. BemecTBo u xumuveckue peakuuu (30 u)
IloBTOpEHUE ullepnoanuecknii 3aKOH.[XapaKTepru30BaTh XUMUYECKHE D3JIEMEHThl IEPBBIX TPEX IEPUOAOB, KaIUSI U
yriryoJienue 3Hanuiillepronnueckas cucTeMaKaIblMs 1o uX nmojoxkeHuto B [lepuoanueckoii cucreme JI. M. Menaeneesa.
OCHOBHBIX Pa3ae10BXUMHUECKUX 3JIEMEHTOB KnaccuduuupoBaTs 1 Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA M3YUEHHBIX KJIACCOB.
Kypca 8 kJacca JI. U. MengeneeBa. Ctpoenne (OnuchiBaTh OOIMME XWMHYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
(6 4) aTOMOB. 3aKOHOMEPHOCTH B [IOATBEPKJATh CBOMCTBA IMpPUMEpPAMU MOJIEKYISPHBIX YPAaBHEHUN XUMHUYECKHUX

pEaKInid.

Onpenensatb BHJA XUMHYECKOW CBS3M W THI KPUCTAIMYECKON PEIIETKH
BELIECTBA.

[TporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpauBath pa3BEpHYTbIE MUCHMEHHBIE M YCTHBIE OTBETHl C OIOpOW Ha
uH(pOpMaIKIO U3 y4eOHUKA U CIIPABOYHBIX MaTepUAIOB, IPaMOTHO HCIOJIb30BaTh
M3yUYCHHBIN MOHATUMHBIN anmapar Kypca XuMHH.

Vcnonb30BaTh MpU  BHINOJHEHUH  Y4YEOHBIX  3aJaHUil U nporecce
HCCIIeIOBATENbCKON JeSITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPaTypy
XUMHUYECKOTO COJIEp>KaHusl, CIIpaBOYHbIE MaTepHaibl, pecypchl UHTepHeTa

B

XUMHUYECKOMN CBsA3HU 151 THIIBI
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KPUCTAJUIMYECKUX PELETOK.
3aBUCUMOCTb CBOMCTB BEILECTB OT
X CTPOCHHSI.

JleMoHcTpan MU

1. Monenun KPUCTAJUITMYECKHUX|
peIETOK HEOPraHUYECKUX BEILECTB.
2. Kopotkonepuoanas U
JUIMHHOTIEPHOJHAS bopMbl
[Tepuoanueckoi CHCTEMBI
XUMU4YecKkux ajemeHtoB . .
MeneneeBa

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XMMHUYECKHUX PeaKiuid

(8 @)

Knaccudukaruys XUMHYECKAX
peaKIui 1Mo pa3InIHBIM IMPU3HAKAM
(M0 YKCITy U COCTaBY y4acTBYIOIIHUX
B pEaKIMU BEMIECTB, 10 TEIUIOBOMY
bhdexTy, o U3MEHEHUIO CTETCHEH
OKHUCJICHUS XUMHYECKUX
PIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHUIO KaTajau3aTopa).

JK30- u SHJIOTEPMUYECKHUE
peakuuu, TEPMOXUMHUYECKUE
ypaBHeHus. [loHsiTue O ckKopocTH
XUMHUUYeCKOM peakuuu. [lonstue o
FOMOT€HHBIX M  T€TEePOr€HHBIX
peaknusax. [TonsTre 06 0OpaTUMBIX
1 HeoOpaTHMbBIX  XUMHUYECKHX
peakuusx. [loHaTHE 0 XUMUYECKOM
paBHOBecuu. DaKTOPHI, BIUSIOLINE
Ha CKOPOCTh XMMHYECKOW pPEaKINH
151 MOJIO’KEHUE XHUMHYECKOTO
paBHOBECHS.
OKHCAUTENEHO-BOCCTAHOBUTEIBHBIC

PackppiBaTh CMBICT M3y4aeMbIX MOHATUA W TPUMEHSTh OTH TMOHATUS TPU
OIMCAaHUU CBOMCTB BEIECTB U UX MPEBPALLICHAM.

KnaccudumupoBaTh XUMHUUECKHE PEAKIINH TI0 PA3TUIHBIM IMPHU3HAKAM.
'YcraHaBIuBaTh 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEaKIMK OT Pa3IUIHBIX
(bhakTopoB.

[IporHO3MpOBaTE BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpAIlCHUN B
Pa3JINYHBIX YCIOBHSIX.

Onpenensatb OKUCIUTENb U BoccTaHOoBUTENb B OBP.

CoCTaBJISITh SJIEKTPOHHBIN OaaHC PEaKIUU.

[[pon3BOIUTE BBIYKMCIICHUS 110 XUMUYECKUM YPABHEHUSM.

BoicTpauBaTth pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHI C OIOpPOM Ha
nHGOPMALIMIO U3 YUeOHMKA U CIIPABOYHBIX MaTepUaIOB, IPAMOTHO UCIOJIb30BaTh
M3yYCHHBIN OHATUMHBIN anmapaTr Kypca XUMHUH.

Mcnonb30BaTh MpU  BBINOJHEHUM  y4eOHBIX 3aJaHUN U rporecce
MCCIIE10BaTENIbCKOM JeSATEIbHOCTH Hay4YHO-TIOMYJISIPHYIO IuTEpaTypy
XUMHUYECKOTO COAEpKaHUsl, CIPaBOYHbIE MaTepHalibl, pecypcbl IHTepHeTa

B

eakiuu (MEeKTPOHHBIN OaaHC
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OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHOMN
[peaKIum).

JleMoHcTpan U

1. 3aBUCHUMOCTD CKOpPOCTH
XUMUYECKON PEaKIiu OT Pa3IMUHbBIX
(hakTopOB.

2. Bo3sgeiicTBue kaTanm3aropa Ha
CKOPOCTh XUMUUYECKOU PEAKIIUH.

3. Ilpumepbl HEOOpPaTUMBIX U
00paTUMBIX peaKIuil.

4. Cwmenenue paBHOBeCHS
XUMUYECKON PEaKLUH.

\Botuucnenusn

— KOJIMYECTBa BEIIeCTBa, 00BEMA U
MAacChl PeareHTOB MJIM MPOJAYKTOB IO
YpaBHEHUSAM XUMHUYECKUX PEAKITUHN

Tema

DJIeKTPOJIUTHY €CKAS
qucconuanms.
XnMUYeCKHe peaKkluuu B

pacTBopax
(16 1)

[Teopus

AJIEKTPOJIUTUYECKOU
ITUCCOITMAIIAN.  DJICKTPOJUTBI
HEIJICKTPOJIUTHI. KaTnoHslI,
AHUOHBI. MeXaHHM3M IHCCOLIMAlMU
BEIIECTB C PAa3JIMYHBIMU BHJIAMH
XUMHYSCKOHN CBSI3H. CreneHb
mucconmanuy. CUJIbHBIE U ClIa0ble
PIICKTPOJIUTHI.

Peakiinu HOHHOTO oOMeHa,
yCIIOBUS UX TpoTekaHus. VoHHbIE
YpaBHEHHUS pEaKIuil.
XMMUYECKHE  CBOICTBA
OCHOBaHMH U  cosel CBETE
MpeICTaBICHUIA 00
PIEKTPOJUTUYECKOW  JTUCCOLIMAINH.
Cpena  pactBopa. Ilonsitue o

KHCIIOT,
B

CUIPOIIN3E COJICH.

PackppIBaTh  CMBICTT ~ HM3YY4a€MbIX TMOHATHIA,
PICKTPOJIUTUYECKOU TUCCOIHAITUH.

OOBACHATH TPUIUHBI DJICKTPOIIPOBOTHOCTH BOJAHBIX PACTBOPOB.

COCTaBIATh YpPaBHEHUS IUCCOLMAIMUA KHUCJIOT, HIET0YEH M COJICH, MOJHBIE U
COKpaniéHHbIC HOHHBIC YPABHEHUS XUMUYECKUX PEAKIIUi HOHHOTO OOMEHa.
[[naHupoBaTh H OCYIIECTBJIATh HA TMPAKTHKE XWMHUYECKHE OKCICPUMEHTHI,
MPOBOJIUTH HAOIIOJACHUS, JI€TIaTh BBIBOIBI 110 PE3yJIbTaTaM dKCIICPUMEHTA.
CrnenoBaTh IpaBujaM Oe30TacHOW paboThl B 1abOpaTOpUU MPH HMCIOJIb30BAHUHI
XUMHYECKOH MOCYIbl U 000PYIOBaHHUS.

[Tpou3BOIUTH BBIYUCIICHUS IO XUMUYECKUM YPABHEHUSIM.

BoicTpauBath pa3BEPHYTHIE NHCHbMEHHBIE M YCTHBIE OTBETHl C ONOPOH Ha
nH(GOPMALIMIO U3 y4eOHUKA U CIIPABOYHBIX MATEPHATIOB, FPAMOTHO HCIOJIb30BaTh
M3YUYEHHBIN TOHSATHITHBIN anmapaTt Kypca XUMUU.

Mcnonb30BaTh TpU  BHINOMHEHWH  y4EOHBIX  3aJlaHUd U npolecce
HCCICA0BATCILCKON JIeSITEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COAEPKaHUsl, CIPaBOYHbIE MaTepHUalibl, pecypchl IHTepHETa

a TakKXKeE CMBICJI  TCOpHHU

B
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KauecTBeHHBIE peakuuu Ha
KATHOHBI U aHUOHBI.
JleMoHcTpau MU

DneKTpuyecKas IPOBOJIUMOCTD
pPacTBOpOB  BELIECTB; JBUIKECHHE
IOHOB B 3JIEKTPUYECKOM II0JIE.
OMBITHI, WJUTIOCTPUPYIOLINE
[PU3HAKA TMPOTEKaHUs pPEaKIHi
nOHHOrO oOmeHa. OmnbITel 1O
OTPEJENIEHUIO CPElbl B pacTBOpax
coJiel (XJopuaa HaTpusl, kKapOoHaTa
HaTpHUsl, XJIOpUJa LIMHKA).
JlabopaTopHble M MpaKTHYeCKHe

padoThI

Vlabopamopmbwiii onvim:
PeakIMMMOHHOTO oOMeHa B
[pacTBOpax JNEKTPOJIUTOB:

cynepata wmegu(Il) wm  ménoun,
KapOoHaTa HATPUsS U  COJISTHOM
KHCIIOTBI, peakius HeuTpanuzanuu
MEXAy THUIPOKCHJIOM Kalusi U
COJISTHOM KUCJIOTOM.

[l Ipaxmuueckas paboma:

No 1. Penrenne

PDKCIEPUMEHTAIBHBIX  33/ad 10

TEME.

\Botuucnenusn

— I0 YPaBHEHUSIM XUMUYECKHUX
€aKIuU

Pa3znen 2. Hemera/uibl u ux coequHenus (34 q)
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Tema 3.
XapaKTepUuCTHKA
XUMHUYECKHX ?JJIEMEHTOB

VIIA-rpynnsl. I"'ajorensl
(6 @)

Oo0mas

Oomas XapaKTepUCTHKA
raJoreHoB. OcobGenHoctu
CTPOCHHUSI aTOMOB ITUX

PIIEMEHTOB, XapaKTEPHBIC ISl HUX
creneHn okucienus. CtpoeHue u
(u3nvyeckue CBOWCTBA IPOCTHIX
BEILIECTB raJOreHoB.
XUMUYECKUE CBOICTBA Ha
npuMepe xJiopa (B3auMOJIEHCTBHE
C  MeTajulaMH, HEMeTaJlJIaMH,
[e109aMu ). XI0pOBOOPOI.
ConsHast KHCJIOTa, XUMHYECKHUE
CBOMCTBA, MIOJTy4YEeHHUE,
[MPUMEHEHHE. KadgectBennsie
[peaKIfy Ha TaJOTeHUTUOHBI.
JlelicTBUEe XJIOpa U XJIOPOBOJAOPOJIA
Ha OpraHu3M YeJI0BeKa.
Baxueimmne  XJaopuabl U UX
HAax0KJICHUE B MPUPO/IE.
JlemoHCcTpauuu
Buneomarepuansi:
1 X COCIMHEHHS.
OO0pa3ibl XJIOPUIOB.
JlaGopaTopHble
NnpaKkTuYecKkue padorbl
VlabopamopHhuwiti onvlm:
Pacno3znaBanue

XJIOPUA-HUOHOB.

[l Ipaxmuueckas paboma:

Ne 2. [lonyueHue CONSIHONW KUCIOTHI,
3y4eHUe e€ CBOMCTB.

\Botuucnenun

TaJIOr€HbI

H

— 10 YpaBHCHUAM XHUMHYCCKUX

OOBSACHATH OOIIME 3aKOHOMEPHOCTH B WU3MEHCHUU CBOWCTB HEMETAIUIOB M UX
COCAMHEHUH B IIpeJesIax MajblX IIEPUOAOB U TUIaBHbIX noarpymni [lepuoauyeckoit
CUCTEMBI XMMHMUECKUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX ATOMOB.
XapakTepu3oBaTb (U3NYECKUE M XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha NMpUMEPE XJIOPa) U CIOKHBIX BEUIECTB (XJIOPOBOAOPOJA, XJIOPHUIA
HaTpUs), CIOCOObI UX MOIYYEHUs], IPUMEHEHUE U 3HAYEHHE B IIPUPOJIE U JKU3HU
4eJI0BEKa.

OnpenensTs raJloreHUIMOHbI B pacTBOPE.

[lnanupoBaTh W OCYLIECTBISATh Ha MPAKTUKE XUMHUYECKHE HKCIIEPUMEHTHI,
MPOBOAMTDH HAOJIOJIEHUS, 1€1aTh BBIBOBI 110 PE3yIbTaTaM SKCIIEPUMEHTA.
CnenoBath npaBuiam 06e30macHON paboThl B Ja0OpaTOpUM MPU HCIOJIb30BAHUU
XUMHUYECKON MOCY/Abl U 000pyI0BaHUS.

BoicTpanBaTth pa3BEPHYTbIE MUCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpPMaLMIO U3 YueOHUKA U CIIPAaBOYHBIX MaTepUAIOB, FPAMOTHO HCIIOJIb30BATh
W3Y4YEHHBIN TOHATHITHBIN aIapaTr Kypca XUMHUU.

Hcnonb30BaTh MpU  BBINOJHEHUM  Yy4eOHBIX 3aJaHUN U rporecce
HCCIIEI0BATEIbCKON JESTEIHOCTA HAy4YHO-IOIIYJIIPHYIO JIUTEpPATypy
XMMHMYECKOTO COJIEPKaHUsA, CIIPAaBOYHbIEC MAaTepHallbl, pecypchl IHTepHEeTa

B
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00BLEMHBIX OTHOIIIEHHI Tra30B

peakuuii, eciu  OAUH U3
peareHToB JaH B U30BITKE;
00BEMOB  Ta30B 10  YpPaBHEHHIO
peaknmuu ~ Ha  OCHOBE 3aKOHQ

Tema 4,
XapaKkTepUCTHKA
XHMHYECKHX 3JIeMeHTOB
VIA-rpynnsel. Cepa u eé
coequHeHus (8 1)

Oomas

OO01ast XxapaKTepUCTUKA JIEMEHTOB
VIA-rpynmsl. Ocobennoctu
CTPOCHUSI aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHBIC JUII HUX CTCICHH
OKHCIICHUS. Crpoenue "
(u3nueckue CBOMCTBAa MPOCTHIX
BEIIECTB — KHCIOPO/Ia U CEPHI.
AJIIOTPOTHBIE MO (UKAITIT
KHCIIOpOJla M cepbl. XUMHUYECKHE
cBoiictBa cepel.  CepoBoaopo,
CTPOCHHE, dbuzmveckue "
XUMHAYECKHEe cBoucTBa. OKCHUALI
cepbl KakK peICTaBUTENH
KUCITOTHBIX  OkcuaoB.  CepHas
KHCJIOTa, (PU3UIECKUE

1 XUMUYECKHEe CBOMCTBA (00IIHE KaK
[pEe/ICTaBUTENsI KJjacca KUCIOT H
cnenuduaeckue), MpuMEHEHHE.
XUMUYECKUE peakiny, JeKallue B
OCHOBE MPOMBIIIJIEHHOTO CcIriocoba
[OJIyYeHUSI  CEePHOM  KHUCIIOTHI.
Anmapatel M MPOTEKaKlue B HUX
[IPOLIECCHI (ma  mpwu- Mmepe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI).
Conu CEepHO KHCIIOTBI,
KaueCTBEHHAs peaxius Ha
cynb(ar-uoH.

HaxoxneHue cepbl 1 €€ COeIMHEHUI

OOBACHATH O00IIME 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB 3JIEMEHTOB
VIA-rpynnsel ¥ ux COeAMHEHUN ¢ Y4ETOM CTPOEHUS X aTOMOB.

XapakTepu3oBaTh (U3MUECKHE U XMUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA
ceppl U €€ coeauHEHU (CepoBOJOPOaA, OKCHIOB CEPhI, CEPHOM KHCIIOTHI,
cynb(aToB), cocoObl WX TMOJy4YEHUs, NMPUMEHEHHWE W 3HAUYE€HHUE B TMPHUPOJIE U
PKU3HU YeJIOBEKa.

Ornpeaenats HaTn4Iue Cyinb(haT-uOHOB B pacTBOPE.

OOBICHATH CYIIHOCTh AKOJOTHYECKUX MPOOJIeM, CBS3aHHBIX C IMepepabOoTKOM
COCTMHEHUH CEPBI.

[[maHupoBaTh W OCYIIECTBIATh HA TMPAKTUKE XUMHYECKHUE DKCIIEPUMEHTHI,
MPOBOAMUTH HAOIIOICHUS, 1€1aTh BHIBOJBI 10 pe3yIbTaTaM SKCIIEPUMEHTA.
CrnenoBaTh IpaBWiIaM 0e30MacHO pabOTHI B JaOOpAaTOPUM TIPH WCIOJIH30BAHUU
XUMHUYECKON MOCYIbl U 000PYJOBaHMUSL.

[Tpon3BOIUTH BHIYUCIICHUS TIO XUMUYECKUM YPAaBHEHUSIM.

lcnonb30BaTh TMpU  BBINOJHEHUU YUEOHBIX 3aJaHUM TEKCThl yueOHHKa,
cnpaBouyHble Matepuaisl (Ilepuonuyeckyro cucreMy XMMHUYECKUX 3JieMeHTOB /1.
1. MenneneeBa, TabauIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHUH W COJIEH B BOJIE,
PIEKTPOXUMUYECKUH PsiJi HAPSHKEHUI METalIoB).

Mcnonb30BaTh MpU  BBINOJHEHUWH YUeOHBIX 3aJaHUl U B Ipolecce
MCCIIeIOBATENbCKON JEeSITeNIbHOCTU HAYYHO-TIOMYJISIPHYIO JTUTEpaTypy
XUMHUYECKOTO COJIep:KaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl MIHTepHeTa
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B IIPUPOAE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOILEH Cpeibl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE
NOKIM, 3arps3HEHUE BO3JyXa U
BOJJOEMOB), CHOCOObI ero
[Ipe10TBpALLEHUSI.

JleMoHcTpan MU

Komnekuuu (Buaeomarepuabl):
cepa U €€ COeTMHEHMUSI.
OO6yrnuBaHue caxapa IO
NIENCTBHEM KOHIIEHTPUPOBAHHOM
CEpHOM KUCIIOTBHI.

JlabopaTopHble U MpaKTHYeCKHE

padoThI
VIabopamopHyie onvimol.
O6HapyxeHue cynb(haT-nOHOB.

B3anmoseiictBue  paz0aBieHHON
CEpPHOM KUCJIOTHI C IUHKOM.

\Botuucnenusn
— 10  YpPaBHEHHSIM  XHUMHYECKHX
pEeaKIuii;
— MacCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu
Tema 5. O6mas |O0mas xapakrepucTuka 3yeMeHTOB |OOBSCHATh 0O0lMe 3aKOHOMEPHOCTH B H3MEHEHHWU CBOWCTB 3JIEMEHTOB
XapaKTepucTHKA VA-rpynisl. Ocobennoctu [VA-TPYIIBI M UX COCTUHEHHUH ¢ y4ETOM CTPOEHUS UX aTOMOB.
XMMHYECKHX 3JIEMEHTOB |CTPOCHUS aTOMOB JTHUX 3JIEMEHTOB, |XapaKTeph30BaTh (PU3NUYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [xapakTepHble s HHUX cTeneHu U Qocdopa M UX coeAvHEHUN (aMMHUakKa, COJed aMMOHHMS, a30THON KHCIOTHI,
docdop | HX |OKUCIICHUS. HUTpaToB, okcuaa dhocdopa(V) u bochopHoii kucnoTsl, GpochaToB), crIocOOBI UX

coequuenus (10 q)

A30T, pacmpoCTpaHE€HHE B IPUPO/IE,
(u3nyeckue 1 XUMHUYECKHE CBONCTBA,
KpyrosopoT a3ora B mpupoe.
AMMUak, ero (¢uznuecKkue U

[0JIy4€HUs1, IPUMEHEHUE U 3HaYEeHUE B IPUPOJIE
1 J)KM3HH YEJIOBEKA.

OmnpenensTb HOHBI aMMOHUS U (pocdaT-uOHBI B pacTBOPE.

OOBACHATH CYIIHOCTh SKOJIOTHYECKUX MPOOJeM, CBS3aHHBIX C HaXOXKJICHHEM

XUMHWYCCKHC CBOfICTBEl, TINOJTYUYCHHUC

coennHeHUM a3oTa u Gocdopa B OKpyKarolie cpee.
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1 IIPUMCHCHUC. Comn aMMOHUA, UX

¢buznyeckue
1 XUMHYECKHE CBOIICTBA,
[IPUMCHEHHUE. KauectBennas

PC€aKI s Ha MOHbBI aMMOHMA.
A30THast KHCIIOTa, e€ pusndeckue

1 XUMHUYECKHE CBOICTBa (00Imue
KaK TPEACTAaBUTEINsl KJIacca KUCIOT
u cienuduyeckue). Mcnomas3oBanue
HUTPATOB U cojleil aMMOHHS B

KauecTBE MUHEPATBHBIX
yA0OpEeHMUiA.

XUMUYECKOE 3arpsi3HCHUE
OKpYXKaroIllel Cpeibl COCAMHEHUAMU
a3oTa (KuCIoTHBIE JIOK]TH,
3arps3HEHUE BO31yXa, IIOYBHI U
BOJIOEMOB).

docdop, AJUTOTPOITHBIE
MO T (DUKAITIT docdopa,
(buznueckue u XUMHYECKHE
CBOICTBA.

Oxcun docdopa(V) u dhochopHas

KHCIIOTA, ¢buznueckue u

XHUMHNYCCKHC CBOﬁCTBa, IMOJIY4YCHHUCE.

KavecTBeHHast peaxiust Ha
(dbochar-noHsI.
M crons30BaHne docdaToB B

KauecTBE MHHEPAIbHBIX YI0OpEHHI.
3arpsi3HeHUE MPUPOAHBIX BOJOEMOB
¢bocharamu.

JleMmoncTpanuu
Komnekiuu:  ¢ochop u  ux
COCIIMHCHMS. B3aumoneiictBue

[lnanupoBaTh M OCYLIECTBJISITH HAa IPAKTUKE XUMHUYECKHE SKCIIEPUMEHTBHI,
POBOJIUTH HAOIIOACHUS, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBarh mpaBwiiaM 0e30MacHON paboThl B TaOOPATOPUH NPU HCHOIH30BAHUU
XUMHUYECKON MOCYbl U 000PYJOBaHMUSL.

[1pou3BOINTE BBIUMCIIEHUS 10 XUMUUYECKUM YPaBHEHUSIM.

Vcnonb3oBaTh 1pU  BBINOJHEHUM Y4€OHBIX 3aJaHUM TEKCTbl yueOHHKA,
CIpaBOYHbIE MaTepuaibl (IEPUOJUUECKYI0 CUCTEMY XMMHUYECKUX 3JIeMEHTOB [l
M. MenpeneeBa, TabIuIly paCTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEH B BOJIE,
PIIEKTPOXUMUYECKUH PsiJi HAPSYKEHUI METaJlIoB).

Mcnonb3oBaTh 1pu  BBIIOJIHEHWH  Y4eOHBIX 3aJaHUd M B Ipoliecce
MCCIIEIOBATENbCKON JeSITEIbHOCTH Hay4YHO-MIOMYJISIPHYIO JTUTEpaTypy
XMMHUYECKOTO COJIEp>KaHUs, CIIPaBOYHbIE MaTepualibl, pecypchl IHTepHeTa
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KOHILICHTPUPOBAHHOU a30THOM
KHCJIOTBI C MEJIbIO.

JlabopaTopHble H NMPAKTHYECKHUE
padoThI
VlabopamopHule onvimol:
1. BzaumopeiicTBue
AMMOHHUS € LIENOYBIO.

2. O3HakomiieHHE C oOpasnamu
a30THBIX U (POCHOPHBIX yIOOPEHUH.
[l Ipakmuueckas paboma.
Ne 3. Tlomydenwue
M3y4YECHHUE €r0 CBOMCTB.
\Botuucnenusn

— I10 YpaBHEHUSIM XUMHYECKUX
eaKIi

coyen

aMMHMaKa,

Tema 6.
XapaKTepUuCTHKA
XMMHMYECKHX 3J1eMEeHTOB
IVA-rpynmnsl.

Yrjepoa 1 KpeMHUH U

HUX COCINHCHUSA
(10 4)

Oo0masn

Yraepon, AJUIOTPOTTHBIE
MOIU(PHUKAIIUH, PACIPOCTPAHEHUE B
MpUpo/IE, dbuzndeckue u
XUMUYECKHE CBOMCTBA.

AicopOrius. Kpyrosopor
yriaepoja B IPUPOJIE.

Oxcuppl yriepona, ux usndeckue
W XUMHYECKHE CBOMCTBa, HX
neiicTBUEe Ha JKUBBIE OPTaHU3MBL,
[oJTyueHue

1 [pUMEHEHHE. OKOJIOTUYECKUE
MpoOIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa(IV); TUIoTE3a
r100aTbHOTO MOTEIJICHHS KIMMaTa,
MapHUKOBBIN dPPEKT.

YronpHas KuciaoTa U €€ COJIM, UX
(dbuznueckue u XUMUYECKUE

CBOﬁCTBa, ITOJIYYCHUC )4

OOBsCHATH O0O0mMe 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
[VA-rpynnsl 1 uX COeIMHEHUN C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepru3oBaTh GU3MIECCKUE

U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB yriepoAa U KpPEeMHUS U HX
coeMHEHUN (OKCHJIOB YIJIepoJa, YrOJbHOW KHCIOTHI, KapOOHATOB, OKCHJA
KPEMHUSI, KPEMHHEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI MX MOJy4YeHUS,
MPUMEHEHNE U 3HAUE€HUE B IIPUPOJIC U KU3ZHU YeJIOBEKa.

Onpenenstb KapOOHAT- U CUIIMKAT- HOHBI B PACTBOPE.

OOBACHATD CYLIHOCTbh SKOJOTHMUECKUX MpOoOJeM, CBSI3aHHBIX C HaXO0XKJICHUEM
YIJIEKUCIIOTO Ta3a B OKpYXKalollel cpee.

MnmocTprpoBaTh  B3aMMOCBS3b HEOPraHMYECKHX COCIUHEHUH yriepojga W
OpraHHYECKUX BEIIECTB.

[[1anupoBaTh M OCYHIECTBJIATH Ha MPAKTUKE XUMHUYECKHUE HKCIEPUMEHTHI,
MPOBOAUTH HAOIOJCHMSI, JeNaTh BBIBOJIBI [0 pe3ybTaTaM dKCIIEpUMEHTA.
CnenoBath mpaBuiamM 0e30MacHON pabOThl B TaOOPATOPHH MPU HCIIOIH30BAHUU
XUMHYECKON MOCYIbI U 000PYIOBaHHUSL.

lcnonb30BaTh TpU  BBINOJHEHUH YUEOHBIX 3aJlaHUM  TEKCThl  yueOHHKa,

9JICMCHTOB

CIIPaBOYHBIC MATCPUAJIbI (HepnonnquKon CUCTEMY XUMHUYCCKUX 3JICMCHTOB I[
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[IPUMCHEHHUE. KauectBennas
peakiys Ha KapOOHAT-HOHBI.
lcnionp3oBaHne KapOOHATOB B

OBITY, MeUIHE,
[IPOMBIIIJICHHOCTH, CEIIbCKOM
XO3SICTBE.

[lepBoHauanbHble  TOHATHS 00

OpPraHMYEeCKUX BEIECTBaX Kak o
COSTUHCHHAX yriepoja:
0COOEHHOCTH COCTaBa M CTPOCHUS.
[loHaTre 0 OMOJIOTHYECKU Ba)KHBIX
BEIECTBAX: KUpax, Oenkax,
YTJIEBOIAX. MarepuanbHoe
€IUHCTBO OpPTaHHYECKUX u
HEOPraHMYECKUX COSIMHEHUH.
Kpemuuii, ero @usnueckue Hu
XUMUYECKHE CBOMCTBA, TIOJydYeHHUE
1 IPUMEHEHHE B DJICKTPOHUKE.
CoenuHeHUsT KPEMHUS B TIPUPOJIE.
OO6mume mpenacraBiaeHus o0 OKCUIE
kpemausa(IV) uw  kpemHueEBOH
KHCJIOTE. CuIMKaTHI, ux
MCIIOJIb30BaHUE B OBITY, MEUITHE,
[MPOMBIIIUIEHHOCTH.  Bakuelue
CTPOUTEILHBIC MaTepHuabl;
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
KEJIE300CTOH. [TpoGemsr
0e30IMacHOTO HCIIOJIb30BaHUS
CTPOMTENIBHBIX  MaTepHaIOB B
[MOBCEAHEBHOM JKU3HU.
JleMoHcTpanuu

Mojeny KpUCTaJUTMUECKUX PEIETOK
ajMasa, rpadwura, MOJICKYITBI

M. MenneneeBa, Tabiuily paCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIE B BOJE,
DIIEKTPOXUMUYECKUH psAJl HAIPSKEHUM METAJIOB).

Vcnonb3oBaTh 1pU  BBINOJIHEHMH Y4eOHBIX 3aJaHud M B IIpoliecce
HCCIIEI0BATENILCKOM JEATENbHOCTH HAy4YHO-MIOMYJISIPHYIO JUTEpPaTypy
XMMHUYECKOTO COJIEp>KaHUs, CIIPaBOYHbIE MaTepualibl, pecypchl IHTepHeTa
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¢dymiepena.

AncopOrusi pacCTBOPEHHBIX BEIIECTB
AKTHUBUPOBAHHBIM YIIEM.
[IpoTuBoTas. Buneomarepuanst:
CHJIMKAaTHAsl IPOMBIILIJIEHHOCTb.
Monen MOJEKyl OpraHUYEeCcKUX
BEIECTB.

JlabopaTopHble M NPaKTHYeCKHUE

padoThl
Vlabopamopmwiii onvim:
KauectBeHHas peaxkuus Ha

KapOOHAaT-HOH.

[ Ipakmuueckue pabomoi:

Ne 4. IlosrydyeHne yriieKucioro rasa.
KauectBeHHas peaxkuus HY
KapOOHAaT-HOH.

No5. Pelienne 3KCrepruMEHTATbHBIX
3a1a4 o reMe «Hemeramibi.
\Botuucnenusn

— 10 YPaBHEHHUSAM XUMHUYECKHX
peakuuii, €ciau OJMH U3 PEarcHTOB
TaH B BHJIE BOJHOTO pacTBoOpa ¢

M3BECTHOI MacCOBOU Hojei
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10 KJIACC

(2 u B HEmemto0, Bcero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

TeMmbl,

packpbIBaoIue
JAAHHBIN pa3aena
MPOrpamMmmsl,
U KOJIMY€eCTBO YaCOB,
0TBOMMOE HA UX

H3YyYCHUE

OcHoBHOE CoacpiKaHue

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqalomuxm

Pa3znen 1. Meraib! u ux coexuHenus (50 u)

(10 9)

Tema 1. O0mme CBOﬁCTBaIO6HIaH
MeTAJJIOB

XapaKTePUCTHUKA
XUMHUUYCCKUX 3JICMCHTOB —
META/UIOB Ha  OCHOBAaHHU  HX
nojioxkeHus B Ilepuoamueckoit

CUCTEME XMMHUYECKUX 3JIEMEHTOB
JI. 1. MenaeneeBa W CTPOEHUS
atoMoB.  CTpoeHHME  METaJlIOB.
Meramueckas CBA3b "
MeTajinyeckas — KpHCTaJUIMYecKas
peléTKa. DIIEKTPOXUMHUYECKUI
P HaNpsHKEHU N METaJJIOB.
duznyeckue U XUMHYECKHE
CBOICTBa METaJUIOB. Ob6mue
CHOCOOBI OTYYEHHS] METAJUIOB.

PackpbIBaTh CMBICIT H3ydaeMbIX MMOHSATHH W TPHUMEHATH 3TH TOHITHS TPH
OIIMCAaHUU CBOMCTB BEIIECTB U UX MPEBPALLIECHAMN.

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB DJIEMEHTOB-METAIIIIOB
U UX COCIMHEHUN C yUETOM CTPOCHUS UX aTOMOB.

XapakTepru3oBaThb CTPOEHHUE METaUIOB, 0Ouue QU3NYECKHMe U XUMHYECKUE
CBOWCTBA METAJIJIOB.

XapakTepru30BaTh OOITHE CIIOCOOBI TTOJYICHHS METAILIOB.

CrnenoBaTh mpaBmiiaM 0€30MacHOM paboThl B J1abOpaTOpUHU MPHU HUCIIOTIH30BAHUU
XUMHYECKON MOCYIbl U 000PYIOBaHHUSL.

[Tpou3BOIUTH BHIYUCIICHUS IO XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh MpU  BHINOJHEHHMH YYEOHBIX 3aJaHUMl TEKCThl y4eOHHUKa,
cinpaBouyHble Matepuaisl (Ilepuonuyeckyro cucreMy XUMUYECKUX 3JeMEHTOB Jl.
W. MenzeneeBa, TabIuIly pacTBOPUMOCTH KHCIOT, OCHOBaHHMM M CoOJiell B BOJE,
QIIEKTPOXUMUYECKUH PsiJl HAPSHKEHUI METaJlIoB).

[lonsTHe 0 KOppo3uH MeTawioB W [Mcronb3oBaTh TpPU  BBHINOJHEHHMM Y4eOHBIX 3aJaHMd W B IIpoOIlecce
OCHOBHBIE ~CIOCOOBI  3aIIMTBHI  OT [HCCIICTOBATEIbCKOM JeATEIILHOCTH HAaY4YHO-TIOMYJISIPHYIO JIUTEPATYPY
koppo3uu. CrutaBbl (CTajlb, YYT'YH, XUMHUYECKOTO COJEpKaHMs, CIPAaBOYHbIE MaTepUalbl, pecypchl MIHTepHeTa
JIOPATIOMUHUH, OpoH3a), ux

[pUMEHEHHE B ObITY U

[IPOMBIIIJICHHOCTH.

JleMoHcTpanuu
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O3HaKoMIIeHHE c oOpasznamu
METaIOB u CILJIaBOB, uxX
¢u3nyeckuMu cBoiicTBamMu. Mojenu
KPUCTaNTHIECKUX peméTok
METaJLJIOB.

Buneomarepunansr: KOppo3us
METaJIJIOB.

JlaGopaTopHble U MPaKTHYECKHE
padoThl

Vlabopamophule onvimol:
O3HakomiieHMe ¢  oOpa3namu

CILUIaBOB METAJIJIOB.

3aBUCHMOCTD CKOpOCTH
peakiuu MeTauia ¢ KUCIOTOM

OT MPUPOABI METAJLNIA.

\Botuucnenusn

[0 YpaBHEHHMSIM XUMHUYECKUX
peaKkuuii, eclii OJUH U3 PEarcHTOB
COJICPAKUT IPUMECH

Tema 2. Baxueiimmue
MeTaJLJIbI " ux

coeTMHEeHU S
(40 v)

[Ilenounsie MeTaiubl. Ilooxxenne B
Ileproguueckoi CHUCTEME
XUMHUYECKHX dnemeHTtoB J[. U,
MenpeneeBa, CTPOCHHE aTOMOB,
Haxoxxaenue B npupoje.
dusnyeckue U XUMHYECKHE
CBOMCTBa (Ha mpuUMepe HATPHUS U
Kaus). OKCUABI U THIAPOKCHIBI
HaTpusi W Kanusa. llpumMeHeHue
MCJTOYHBEIX METAJIOB M HX
COCTUHECHUM.
[llenoyHO3EMEIbHBIE  METANJIbI
MarHu W KaJlbLUH, CTPOCHUE

OO0BACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-METAINIOB
B IpYINax U UX COEAUHEHUH ¢ y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKUE W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB
METAJJIOB U HMX COCAUHEHHH (OKCHUIOB, THJIPOKCHUJIIOB, COJIEH), CIOCOOBI HX
[OJIy4eHUs], IPUMEHEHUE U 3HaYCHHE B IPUPOJE U KU3HU YEJIOBEKA.
Pacrio3HaBath ¢ TOMOIIbIO KAYECTBEHHBIX PEAKIMil HOHBI METAJUIOB (MarHus,
QTIOMUHHUS, IWHKA, jKelle3a, Me/IN).

[I1anupoBaTh W OCYIIECTBIATh Ha MPAKTHKE XHUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS, IeaTh BEIBOBI IO Pe3yiIbTaTaM SKCIIEPUMEHTA.
CnenoBatrh mpaBuiaMm 0e30MacHON paboThl B 1aOOPATOPHUH MPU HUCIIOJIb30BAHUN
XUMHYECKON MOCYIbI U 000PYIOBaHHUSL.

[Tpou3BOIUTH BBIYUCIICHUS TIO XUMUYECKUM YPABHEHHUSIM.

BricTpauBath pa3BEpHYTHbIE MUCBMEHHBIE U YCTHBIE OTBETHI C OMOPOWM Ha

ATOMOB. Ilonoxxenue B

I/IH(I)OpMaI_II/IIO n3 y‘le6HI/IKa " CIIPABOYHBIX MATCPUAJIOB, TPAMOTHO HCIIOJIB30BATH
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[lepuonnyeckon CUCTEME
xumMudeckux ayementoB J[. W.
MeHnpaeneeBa.

Haxoxnenue B apupoae.
Dusuueckue n XUMHUYECCKHUC
CBOMCTBA. Baxueime

COCTUHCHUS Kaiblius (OKCHI,
rugpokcua, conu). JKEcTkocTh
BOJbI U CIIOCOOBI €€ yCTpaHEHUs.
A JTIOMHUHHI. ITonoxxenue B
[leproangeckoi cucreme
xuMudeckux sjementoB . H.
MenieneeBa, CTpPOCHHE aToMa.
Haxoxnenue B OpUPOJIE.
Dduznueckue U XAMHYECKHE
CBOMCTBA. AmMdoTtepnble
CBOMCTBa OKCHAa U TUAPOKCHUA.
Keneso. ITonoxxenne B
Ilepuoanueckoi CUCTEME
XUMHYCCKHUX DJICMEHTOB

JI. . Menneneena, CTPOECHUE
atroma. Haxoxkaenue B mnpupoe.
Ddusnueckue nu XUMHYECKHE
cBorictBa. OKCuUbl, TUAPOKCUJBI]
u conu xenesa(ll)

u >xernesa(lll).

JleMmoHCcTpannu
BzaumoeiicTBue HaTpus c
BoJiol. OKpallluBaHUE IUIaMEHU
MOHAMU HATPUs U KaJius.

VM3Y4YCHHBIN IOHATUWHBIN anmapar Kypca XUMHH.

Vcnonb3oBaTh Mpu  BBIIOJHEHUMM  y4yeOHBIX 3aJaHUd U B IIpoLecce
HCCIIE0BATEIILCKON JESATEIIHOCTH Hay4HO-IIOMYJISIPHYIO IuTepaTypy
XUMHUYECKOTO COJIEp KaHus, CIIpaBOYHbIE MaTepHaibl, pecypcbl MHTepHeTa

OxkpamnBaHue IJIaMEHHU
HMOHAaMU KaJIbIHs.
B3aumoaencTteue OKCcHIa
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KaJIbLMS C BOOOM.
Buneomarepuainsl: TOpEeHUE
bKeJie3a B KMCJIOPOAE U XJIOpE.
JlabopaTopHble W NpaKTUYeCKHe
padoThI Jlabopamopnuwie
onvlimol: O3HakoMJIeHHE C
oOpa3liaMu aJIIOMUHUSI U €ro0
CTIJTaBOB.

AMpoTepHbIe CBOMCTBaA
TUIPOKCHUIA AJTFOMUHUS.
KauecTBeHHBIC peakIIu HAMOHBI
bKesesa.

[ Ipakmuueckue pabomu:

Ne 6. JKécrkocTh BOIBI H
METOABI €€ YCTPAHEHUS.

No 7. Pemienue
PKCIIEPUMEHTAIBHBIX 3a7ad [0
Teme «MeTajuibD).
Botuucnenus

— 110 YpaBHEHHUSIM
XUMHYECKUX pPEaKIuu, eciau
OIWH W3 pEearceHTOB JaH B
U30BITKE WM  COACPIKHUT
MIPUMECH;

MacCcOBOH JI0JIN BBIXO/4a
MPOAYKTA PEAKIINU

Paznen 4. Xumus u okpy:kamwmuias cpena (6 9)
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Tema 3. BemecrBa u |HoBbIe MaTepuai bl U TEXHOJIOTHN.[XapaKTEPH30BaTh POJIb XUMHH B pa3- JUYHBIX chepax NesTeIbHOCTH JIOJCH,
MaTepuasbl B KH3HM |[BemectBa UM Marepualibl  BOCHOBHBIE BELIECTBA W MaTE€pUaIbl, IPUMEHSEMbIE B >KM3HH COBPEMEHHOIO
yeJ0BeKa [MIOBCE/IHEBHOM JKHM3HM 4YEJIOBEKA.4EIOBEKA.
(6 9) XUMHUSA U 310POBBE. OOBACHATH yCIOBUA OE30MaCHOTO HCIIOJIB30BAHUS BEHIECTB M XUMHYECKUX
be3oracHoe  MCIIOJIB30BaHUE peakuuii B ObITY.
BEILIECTB U XUMHYECKHX AHaNIM3UpOBATh U  KPUTUYECKU OILIEHWBAThb MHQOpPMALMIO O  BIHUSIHUU
peakuuil B ObITY. [IPOMBIIIJIEHHOCTH, CEJIbCKOT0 XO3SHCTBA, TPAaHCIOPTa U JIp. Ha COCTOSHUE
[Ipuponusie WCTOYHUKM |OKPY)KaIOLIEH CPEIbl.
YTJIEBOIOPOJIOB (yronb, |YMeTb OKa3bIBaTh MEPBYIO MOMOIb IPU XUMHUECKUX 0KOTaX U OTPABJICHUSIX.
IPUPOIHBIN ras, HepTh), ([IpuHUMaTh yyacTue B 0OCYXACHUU MPOOIEM XUMUYECKOW U 3KOJIOTUYECKON
MPOAYKThI UX MEepepabOTKHU, UX |HANPABIEHHOCTH, BbBICKA3bIBaTh COOCTBEHHYIO NO3UIMIO 10 MpoliemMe u
poJib npeJyiaraTh BO3MOKHBIE ITyTH €€ peleHus
B OBITY ¥ MPOMBIIIJIEHHOCTH.
OCHOBBI 3KOJOTMYECKOMN
IPaMOTHOCTH. XHUMHYECKOe
3arpsA3HEHUE OKpY>Karo- Ieu
Cpenbl (ipenenbHO
onycTumast KOHIIEHTpaIsI
BemiectB — [1/1K).
Pons XUMUM B pEIICHUHY
PKOJIOTUYECKUX MPOOIeM
0O000meHue
MPOWIECHHOI0 Kypca
(10 gacos)

[Ipu pazpabotke pabGodueil mTporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YYTCHBI BO3MOXKHOCTHU
MCITIOJIb30BaHUS AJIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISMIONIUXCS y4eOHO-METOAMYECKUMHU MaTepHallaMU
(MyTbTUMEIUIHBIE TPOTPAMMBI, JIEKTPOHHBIC YUCOHUKH U 33JaYHUKH, JIEKTPOHHBIE OMONIHOTEKH, BUPTYaIbHBIEC Tab0paTopuu,
UTPOBBIE TPOTPAMMBbI, KOJUICKIIMU IU(GPOBBIX 00pa30BATEIBHBIX PECYPCOB), MCIOJB3YEMBIMH I OOYYCHHS W BOCHUTAHUS
oboydarommxcs ¢ HOJIA, npencTaBneHHBIMU B 3JIEKTPOHHOM (IIU(PPOBOM) BUJIE U PEATHIYIONTUMH JUIAKTHISCKHNE BO3MOKHOCTH
UKT, conepkanne KOTOPbIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 00Opa30BaHUMU.
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IHoaxoab! K OLIEHUBAHUIO IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI

[Ipy oueHUMBaHMM [JIAHUPYEMBIX  PE3YJIbTATOB OOYYEHUS  XHUMHUH
oOyuvaromuxca ¢ HOJA HeoOXoAMMO YYHUTBIBaTH TaKW€ WHIWBHyalbHbIC
OCOOEHHOCTH HX pPAa3BUTHUA, KAK: YPOBEHb PAa3BUTHUS MOTOPUKH PYK, YPOBEHb
BJIAJICHUS] YCTHOM SKCIPECCUBHOM peublo, YpOBEHb pabOTOCIIOCOOHOCTH Ha YPOKE
(UcTOIIaeMOCTh IEHTPAIILHOM HEPBHOU cucTeMbl). Mcxons W3 3TOTO, y4uTelb
UCIIOJIB3YeT JUJISl yYalllMXCsl WHAMBUAYaJbHblE (OPMBI KOHTPOJS pPE3yJbTaToOB
oOyuenust xumud. IIpu CHMKEHHOM  pabOTOCIOCOOHOCTH,  BBIPAKEHHBIX
HapyUIEHUSAX MOTOPUKH PYK BO3MOXHO YBEJIMYEHUE BPEMEHH MJI BBIIOJHEHUS
KOHTPOJBHBIX M CaMOCTOATENIbHBIX paboT. KOHTpOJbHBIE, CaMOCTOATEIbHBIE WU
OpakTHYeckue paboThl MpU  HEOOXOAUMOCTH  MOTYT  MpeasiaraThCsi ¢
UCIIOJIb30BAaHUEM DJIEKTPOHHBIX CHUCTEM TECTUPOBAHMS, HHOTO TMPOTPAMMHOIO
oOecrieyeHusi, OOECHEUYMBAIONIETO MEPCOHU(PUIUPOBAHHBIA ~ YYeT  y4yeOHBIX
JIOCTXKEHUN oOydarommxcsa. Texkymuil KOHTposib B (popMe YCTHOrO ompoca npu
HU3KOM KayeCTBE YCTHOM OJKCIPECCUBHOM peur oOydarouuxcs HeoOX0IUMO
3aMEHSTh MUCbMEHHBIMU (POPMaAMH.

CrnenuajbHbIe YCJI0BHS peajn3auii JUCITATIIHHBI

1. Heo0XxoauMo mNpeaycMOTPETh HaJIMUYUE IEPCOHAIBHBIX KOMITBIOTEPOB,
TEXHHYECKUX TPUCIIOCOOICHUH (crienuanbHas KiIaBHaTypa, pPa3jMYHOTO BHJIA
KOHTaKTOpPbI, 3aMEHSIOIINE  MBbIIIb, JOUKOWCTUKH, TPEKOOJIbI,  CEHCOPHbIE
MJIQHIIETHI ).

2. JIomkHBI OBITH CO37aHbl YCIOBUS [l (DYHKIIMOHUPOBAHUS COBPEMEHHOM
MH(POPMAIIMOHHO-00pa30BaTEIBLHOM CPEIbl 0 XUMHUH, BKIIOYAIOIIEH AIEKTPOHHBIE
MHPOPMAIIMOHHBIE  PECYPChI,  AJEKTPOHHbIE  00pa3oBaTelbHbIE  PECYPCHI,
COBOKYIMHOCTh ~ HMH()OPMAIMOHHBIX  TEXHOJOTUH,  TEICKOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, COOTBETCTBYIOUIUX TEXHUYECKUX CPEACTB U TEXHOJOTHH (B TOM
quciie QIen-TpeHaxkepoB, HHCTpYMEeHTOB Wiki, Iu(ppOBBIX BHAEO MATEpUATIOB U
1p.), oOeclneunBaroNuX JOCTHKEHHE KaxapiM oOydarommmcss ¢ HOJIA
MaKCHMAaJIbHO BO3MOYKHBIX JIJII HETO PE3yIbTaTOB 00yUEHUSI.
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