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[NOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamMma mo XUMUHU JJIs1 OOyYaronuXcs ¢ 3aACPKKON MCUXUIECKOTO
pasutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111eTO 0Opa30BaHMUs MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero oopazoBanusa (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 . No 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPA30BATEIBHON MPOTPAMMBI
OCHOBHOro  oOmiero o0Opa3oBaHusi JJis  OOYy4aloOIUXCS €  OrPaHUYEHHBIMU
BO3MOXKHOCTsIMU 310poBbs (IIpuka3z Munmnpocsenienust Poccuu ot 24 Hosiops 2022 1. Ne
1025), denepanbHOoit paboyeidt MporpaMMbl OCHOBHOTO 0OOIEro 0O0pa3oBaHUsS 110
y4eOHOMY MPEAMETY «XUMUSD.

VYuebusiii  npeamer — «XUMHUS»  BXOJUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE TpPEAMETh». B cucTeMe ecTeCTBEHHOHAYyYHOTro 0O0pa30BaHUS
XUMHUSI KaK Y4eOHBIN MpeIMET 3aHUMAET BAXKHOE MECTO B MIO3HAHUM 3aKOHOB MPUPO/IHI,
dbopMUpPOBAHMM HAYYHOM KApTUHBI MHpPA, CO3JIaHHMM OCHOBBI XMMHUYECKUX 3HAHUH,
HEOOXOJIUMBIX JIsl TTOBCETHEBHOM >KM3HM, HABBIKOB 3J0POBOr0 M OE30MaCHOr0 Jis
YyeJoBeKa U OKpY)Karoled ero cpeasl oOpas3a JKM3HU, a TaKXKE B BOCHUTAHUU
JKOJIOTHYECKOHN KYJIBTYPBHI.

VYcnemHocTh U3y4eHUsT XUMHUHU CBsI3aHA C OBJIQJCHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/ieHeM TmpaBuil  Oe3omacHoi paOOThl MPU  BBHIMOJIHEHHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTHUMHU IMPEAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ¢€0s1 OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKOU XUMHUH.
['maBHOM naeel mporpamMMBl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILIEKCA ONOPHBIX 3HAHUN
0 XUMUU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarOIIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca MpeICcTaBiICHbl OCHOBOIOJAralone XUMUIECKHUE
TEOPETUYECKUE 3HAHUS, BKJIIOYAIOIIME HM3YYEHUE COCTaBa W CTPOCHUS BEIIECTB,
3aBUCHUMOCTH WX CBOMCTB OT CTPOEHHMs, IPOTHO3UPOBAHUE CBONCTB BEIECTB,
UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALCHUN U ITyTEH YIIPABICHUS UMU
B LIEJISAX MTOJTYyUYEHHUS BEIIECTB U MaTEPUAJIOB.

TeopeTH4ecKyt0 OCHOBY M3Y4YEHUsI HEOPTaHUYECKOM XUMHUH COCTaBJISIET aTOMHO-
MOJIeKyJsipHOoe yueHue, Ilepmommueckuii 3axkoH .M. MenaeneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHHUUM AaToMa, BHUJAX XHUMHUYECKOH CBSA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3yuennn kypca 3HauyuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX M J1A0OpATOPHBIX pPAOOT, OIMKUCAHUIO PE3yJTbTATOB
YYEHHYECKOTO JKCIEPUMEHTa, COOJIOJIEHUI0O HOPM U TIpaBWi Oe30mMacHOi paboThl B
XUMHUYECKOM JIabopaTOpHH.



Peanuzanus gaHHO#M porpaMMBbl B IIpoliecce 00y4eHHs MO3BOJIUT 00y4aromuMCs
¢ 3IIP ycBOUTH KIIOYEBBIE XMMHYECKHME KOMIIETEHLIHMH W TOHATh POJb U 3HAUEHUE
XUMHUHU CPEII APYTUX HAYK O IPUPOJIE.

N3yyenue xumuu crocoOCTByeT (OPMHPOBAHUIO Yy OOYUYAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHHUIO OOIICHAYYHBIX METOJIOB (HaOIIO/IeHHe, HW3MEpEHue,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TMPUMEHEHHS] HayYHBIX
3HAHUK, OCHOBAHHOTO HAa MEXMNPEAMETHBIX CBS3SIX € mnpeaMeramu «OKpyKarollnii
mupy», «Dumsukay, «buomorus», «l'eorpadus», «Marematuka» wu (HopMuUpyeT
KOMIIETEHIINM, HEOOXOJuMBbIe JUIs MPOJOJDKEHHs 0o0pa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUU CIOCOOCTBYeT pa3BuTHIO y oOywatounuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAJbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh U KPUTHUYECKH AaHAIM3UPOBATH HH(POPMALIMIO, MPEACTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTh MPEAMETa I Pa3BUTHS JKU3HEHHOM KOMIIETEHIIUU
oOyuatomuxcsi ¢ 3I[IP 3akmiodaercss B YCBOGHMHM OCHOBBI XUMHYECKUX 3HAHUU,
HEOOXOJMMBIX JIJIsl TOBCEIHEBHOW H3HU; HABBIKOB 3/I0POBOTO M 0€30IacHOro AJis
YeJloBEeKa M OKPYXarolled ero cpeabl 00pasa >ku3HH; (POPMHUPOBAHUM HKOJIOTUYECKOU
KYJIBTYPBL.

[Iporpamma oTpaxkaeT cojiepkaHue 0oO0ydeHUs mpeaMery «XUMUus» ¢ y4eToM
0co0bIX 00pa3zoBaTeibHbIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue yuyeOHbIM
MPEAMETOM «XHUMHUS» MPEJICTABISAECT ONPEAEICHHYIO TPYAHOCTh I 0Oydarommxcs ¢
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON JIEATETbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO 00ILIEro 3amaca
3HaHUW, MOHUXEHHBIM IO3HABATEIbLHBIM HHTEPECOM W HU3ZKHM YPOBHEM PEYEBOIO
pa3BUTHSL.

Jns mpeomoneHuss TPYAHOCTEW B H3YYEHUH Y4YeOHOro mnpeamera «XHUMHs)
HeoOxouMa ajanTaiys oo0bemMa U XapakTepa y4eOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIAaHHOW KaTeropuu OOYyYaroIIMXCs, y4eT UX OCOOCHHOCTEH pa3BUTHUAL:
UCIIOJIb30BAHUE AJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEAMETHBIX CBS3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro Marepurara.

[Ipy wu3ydyeHUH XUMHH HEOOXOJUMO OCYIIECTBISATH B3aUMOJICHCTBUE Ha
IIOJIMCEHCOPHOW OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
nesTeabHOCTH. BO3MOXKHO BBIJIEICHUE OTIEIBHBIX YPOKOB Ha pEIICHHE 3aJad B CBS3U
CO CJOXHOCTBhIO aHanu3a TekcTta oOydaromumucs ¢ 3IIP. Opranuueckoe €IuHCTBO
NPAKTUYECKON M MBICIUTEIBbHON JeATENbHOCTH OOYyYarOUIMXCsl Ha YpPOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUH YACNAETCS U3YYEHHUIO «CKBO3HBIX)
MOHSATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3agaun n3ydeHus yueOHOTro rnpeaMera « XUMHUs»

OO0mme 1enu wu3y4YeHUs Yy4eOHOro mnpeamMeTa «XUMHUS» TPEICTaBICHB B
denepanpHO  pabouel mporpaMmMe OCHOBHOro ooOmero oOpazoBanus. OHu
aKTyaJM3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsI, HAMPABICHHOCTH OOYYEHHs] HAa Pa3BUTHE W CAMOPA3BUTHE JMYHOCTH,
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dopMupoBanue e€ MHTEIJIEKTa U oOmel KyabTypbl. OOyuyeHHue YMEHHUIO YYUTHCS U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEHLHO B HACTOAIEE BpeMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHyI0 nporpammy,
JTOMHUHUPYIOIEE 3HaU€HUE MPUOOPETAIOT TaKUE 11€JI1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PEIICHUI, CTOCOOHOM aJanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HH;

HalPaBJIICHHOCTh OOYyYEHHMsS Ha CHCTEMAarH4ecKoe NPHOOLIEHUE YYalluxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOMN ACSITEIbHOCTH, HAYYHBIM U MPAKTHYECKUM METO/IaM
Mo3HaHMs, POPMHUPYIOMKUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUU;

o0OecrieyeHnue YCJIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUIUMUCS
OTbITa Pa3HOOOPA3HOM JEATENbHOCTH, IO3HAHUS M CAMOIIO3HAHNUS, KIIFOUEBBIX HABBIKOB
(KJTrHOUEBBIX KOMIIETEHINH ), UMEIOINX YHUBEPCAIBbHOE 3HAUECHHUE JIJIS1 PA3JINYHBIX BUI0B
TSI TEIbHOCTH;

dbopMupoBaHUE YMEHHI OOBSCHATH M OLICHUBATH SIBICHUS OKPY)KAIOLIEro MHpa
Ha OCHOBaHUM 3HAHWM U OMbITA, TOJIyYEHHBIX [IPU U3YUEHUH XUMUH;

dopMupoBaHue y OOYyYarOIIMXCSI TYMAHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUN i1 BBIPAOOTKM HKOJOTMYECKH Ie1eco00pa3Horo
MOBENICHUS B OBITY U TPYNOBOU JESATEILHOCTH B IEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KaroIller MPUPOTHON CPEbI;

pa3BUTHE MOTHBAllMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOGUJIS U HAMIPABICHHOCTH JTAJIbHEHIIIEr0 00yUeHUSI.

Kypc HampaBiieH Ha pelieHne Caeayonmx 3a1a4, 00eCcneynBaonnX pealn3ainio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIbHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMHUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMUpOBaHUE TEpPBOHAUYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPAILEHUAX U MPAKTUIECKOM IPUMEHEHNUHN; OBJIaJICHUE TOHATUHHBIM
anmnapaToM ¥ CUMBOJIMYECKUM SI3bIKOM XUMUH;

OCO3HAaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHMHUECKHX MPEBPALICHUN HEOPraHUYEeCKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUW XKUBOW W HEXHBOW MPHUPOJIBL;
yrTyOJeHrne MpeCTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
M OOBEKTHBHO OIICHWBATh >KM3HCHHBIC CHUTYAIlH, CBS3aHHBIE C XHWMHUEH, HAaBBIKAMU
0e30macHOro OOpallleHusi ¢ BELECTBAMH, MCHOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHHEM aHaJIM3UpOBaTh M IJIAHUPOBATH SKOJOTHYECKH O€30IMacHOE IOBEACHHUE B
LEJISIX COXPaHEHUS 30POBbsl U OKPYKAIOIIEH CPe/Ibl;

dbopMupoBaHUE YMEHHI yCTaHaBIUBAaTh CBSA3M MEXAY peajlbHO HaOIIOqaeMbIMU
XUMHUYECKUMHU SIBJICHUSAMU U MPOIecCaMy, MPOUCXOASIIUMU B MUKPOMHpPE, OOBSICHSTD
MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)KE€ 3aBUCUMOCTH IIPUMEHEHHS BEIIECTB OT UX CBOWCTB;



MPUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEM, B TOM UKCIIE B MPEAOTBPAIICHUN TEXHOTEHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOAMMO CTPOUTH Ha CO3JIaHUU
ONTUMAJIbHBIX YCJIOBUW JJIsI YCBOCHHUSI MPOTPAMMHOTO MaTepuaia OO0y4aroU[UMHCS C
311P. Bonwioe BHUMaHWE JOKHO OBITH YIEICHO OTOOpYy y4eOHOro maTrepuaia B
COOTBETCTBHUM C MPUHIUIOM JOCTYITHOCTH MPU COXPAHEHUU OOIIEro 0a30BOro ypOBHSI.
OH JOJKEH MO COJEp:KaHUI0 U 00beMy OBITh aJalTUPOBAHHBIM I OOYYAIOIIMXCS C
3IIP B COOTBETCTBUMU C UX OCOOBIMU 0Opa3oBaTeIbHBIMU MOTpeOHOCTAMH. Cieayer
oOnerunth OBJaJeHUEe MaTepuaniom oOydarommmucs ¢ 3IIP mocpeacTtBom ero
JIETANBHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKOMN
B NIPUMEHEHUU 3HAHWI C HCMOJb30BAHUEM MPHUEMOB AITOPUTMHU3ALUN U BU3YAIbHBIX
orop, 00y4eHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHHe AJi MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
OIIOpa Ha MEXKIPEIMETHBIE CBSI3HM BOIPOCOB, U3yYa€MbIX B JAHHOM KYypcC€, C TAaKUMU
yueOHbIMU mnpeaMeramMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT JK€ YYEOHBIM MaTepuas ¢ pa3HbIX TOYEK 3pPEHHS,
MEXITPEMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

[Ipy MOATrOTOBKE K ypOKaM yUMTENb JOJDKEH MPEayCMOTPETh (POopMHUpOBaHUE Y
oOy4Jaronuxcsi yMEHUN aHaJIU3MpPOBaTh, CPABHUBATh, 0000IIaTh U3y4yaeMbIi MaTepHall,
IJIaHUPOBATh MPEACTOSUIYI0 pPaboOTy, OCYHIECTBIATh CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TPaBUIBHOCTHIO peueBOro OGOpMIICHUS BBICKa3bIBAHUIN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTAMH TOBENCHHSI M JESITeNbHOCTH, oOydaronuxcst ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOJUM CTPOKAUIIMIA  KOHTPOJb
COOJI0/IeHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOuHETE.

IIpumepHble BuABbI aesdATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0c00bIMHU 00pa30BaTEeJIbHBIMM MOTPEOHOCTAMH M 00€eCleYMBAIOIIAE OCMBICJIEHHOE
O0CBOEHME COIePKAHUM 00pa3oBaHus MO MpeaAMeTy « XUMUsD)

Conepxanue BUJIOB JesTelibHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenensieTcss uX 0coObIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [loMHMO MIMPOKO
ucrnoiabzyeMbix B @OII OOO ob6mmx s BceX 00y4arolmuxcsl BUAOB AEATEIbHOCTU
cleAyeT YCWUIUTh BHJABl JCATEIbHOCTH, CHeUuUUYHbIE IS JIaHHOW KaTeropuu
oOy4aroruxcsi, 11 00ecreueHrss OCMBICIICHHOTO OCBOEHUS COJCpPKaHUs 00pa30oBaHUS
[0 TPEeAMETY: YCUJICHHE MPEIMETHO-NPAKTUUYECKOU JEATEIbHOCTH C aKTUBU3aLUEH
CEHCOPHBIX CHCTEM; YEpEAOBaHWE BUIOB ACSATEIBbHOCTH, 3a/ICHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOIIATOBOCTH» B
M3YyYECHHHM Marepuasa; UCMOJb30BAHUE JIOMOTHUTEILHON BHU3yalbHON OMOpHI (TIJIaHBI,
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o0pasipl, CXeMbI, 1a0JI0OHBI, OTIOpHbIe Tabnuibl). g pa3sutus y odyvarommuxcs ¢ 3[1P
YMEHHs JeNaTh BbIBOJABI, (OPMHUPOBAHMUSI TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHMS
HEOOXOJMMO HCIIOJIb30BaTh OINOpPHBbIE cioBa U kiume. Ocoboe BHUMAHHUE CIELYET
yIEIUTh OOYYEHHMIO CTPYKTYPUPOBAaHHIO MaTe€puaya: COCTAaBICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJML, COCTaBJIE€HUE KJIacCU(UKAIMK C
0003HAaYEHHBIMU OCHOBAHUSAMHU JJIsl KJIacCU(UKAMM M HAIOJHEHUE UX MpPUMEpaMu U
Ap.

[TpumepHast TemaTuyeckas U TEPMUHOJIOTHYECKas JieKcuka cooTBeTcTByeT DPOII
000.

Jns oOywaromuxcss ¢ 3IIP cyniecTBEHHbIMHU SIBISIOTCS MPUEMBI PadOTHI C
JEKCUYECKUM MaTepuaioM Mo mpenMery. llpoBoaurtcs cmneumanpHas paboTta 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHHU.
N3y4yaembie TEpPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3YyalIbHAsS
HOJIEPAKKa, AITOPUTMBI paObOThI C ONPEECICHUEM, OIIOPHBIE CXEMBI JUIsl aKTyallu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O1Iero oOpa3oBaHUsl y4eOHBIM MpeaMeT «XUMUsS» BXOJUT B
npeaMeTHY0 001acTh «EcTecTBeHHOHAyYHBIE NMPEIMEThI» U SABISETCS 00sA3aTEIbHBIM
U1 U3YYECHMUSL.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — IO 2 4 B
HEJENI0 B 8 1 9 Ki1accaX COOTBETCTBEHHO.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[IepBOHAaYaIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Ponp Xxumum B KHM3HM YelloBeka.* Tena M BellecTra.
duznueckre CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.™ UYwucteie BemectBa W cMmecd. CrnocoObl pazaeneHus cmeceid. [lpaBuiia
0e30macHOro OOpallleHus ¢ BEECTBAMH U J1a00paTopHbIM 000pynoBanueM. *IloHsTue
0 METOaxX IMO3HAHUS B XUMUU.*

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUUYECKUX
aneMeHTOB. OTHOCHUTENbHAS aTOMHasg Macca. [IpocTeie U cioxHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHUE.

Xumudeckas Gopmyna. BaareHTHOCT aTOMOB XMMHUYECKHX JJIEMEHTOB. *3aKkoH
MIOCTOSIHCTBA COCTaBa BellecTB.* (OTHOCUTENbHAsT MOJIEKYJsipHass Macca. MaccoBas
JIOJIS XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

Ou3nyeckne W XUMHUYECKUE sBJIEHUA. XuMuueckas peakuusa. [IpusHaku
XUMUYECKUX peaklHil. YpaBHEHHS] XUMUYECKUX PEAKIUA. 3aKOH COXPAHECHHSI MacCChl
BemiecTB. Kiaccudukamuss XUMHUYECKUX peaknuil  (COeAMHEHUS, Pa3JIOKEHUS,
3aMeleHus, 0OMEHa).

XHUMHUYECKUU 9KCIICPUMCHT: 3HAKOMCTBO C XUMHYECKON HOCYI[OfI, C IIpaBUJIaMHU
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paboTel B yabopartopuy M MpuUEMamMHu OOpaIieHus] ¢ J1a0OpaTOPHBIM 00OPYIOBAHHEM;
U3y4YeHHE M OMNucaHue (PU3UYECKUMX CBOMCTB 0O0pa3lloB HEOPTaHUYECKUX BEILECTB;
HabOmoieHue pu3nyeckux (IIaBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIIMsI BOJIbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKATUBAHUE MEAHON
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBJICHWH, HaOJIOJCHHE W ONHMCAaHUE
NPU3HAKOB TMPOTEKAHMsSI XUMHYECKHX peakluid (pasjoKeHue caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJOTHI C XJOpUIOM Oapusi, paznoxkenue ruapokcuaa menu (1) npu
HarpeBaHuM, B3aUMOJICICTBUE xkele3a ¢ pacTBopoM cosr Meau (I1));u3yuenue cnocoboB
pazneneHus cMecel (C TOMOIIBbIO MarHuTa, GUIBTPOBAHKE, BRITIAPUBAHKE, TUCTHILISIINS,
xpomaTorpadusi), TpOBEACHHE OYNCTKA TOBAPEHHOW COJIM; HAOIIOEHUE W OIHMCAHUC
pE3yJIbTaTOB TIPOBEACHUS OIBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacCChI,
CO3/IaHuE MOJIeNIeH MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Baxxnelme npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kuciaopox — 3JIeMEHT M IpoOCTOE
BemecTBO. Haxoxknenne kuciopoja B mpupoje, puandeckue 1 XMMUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BeriecTB. CIoCOOBI MOJIYYeHHUsS] KUCIOpOoa B
nabopaTopur *u npoMbliuieHHOCTH.* [IpuMmenenne kuciopona. [lonsitue 00 okcuax.
KpyroBopor kucioposa B mpupoze. *O30H — ayuioTporHasi MoaudUKaIus KUCIopoa.

TernoBo# 3pPexT XuMHUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE PeaKlMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 deKkTa, pa3pylieHrue 030HOBOTO CIOs.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B MpHUPOJE,
dbu3uYecKre 1 XUMUUYECKHUE CBOMCTBA (HAa MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIaMU U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CrocoObl moiyudeHus.* [loHsiTHe O KUCIOTaxX U
COJISIX.

KomuuectBo BemectBa. Monb. Monsipnas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuetsl o xummudeckoi hopmyiie. PacueTs MaccoBoOM 101 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJIMYECTBA BEIECTBA, MOJISIPHON MaccChl, MOJISIPHOTO 00BbeMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*®duznyeckue cBoiicTBa Bonbl.* Boma. Ee cocras, ctpoenue u monekynsl. *Boaa
Kak pactBoputenb.* PactBopel. *TloHSTHE O HACBHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BelIeCcTB B Boje.* Pacuer maccoBoil moim
BELIECTBA B pacTBope (IMPOLIEHTHAas KOHIEHTpauus). MaccoBas A0Js BelllecTBa B
pacTBope. *XHUMHUYECKHE CBOMCTBA BOBI (Pa3OKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblus, okcuaoMm cepol (V) peakmuu ¢ MeraiyiaMu, KUCIOTHBIMU M OCHOBHBIMU
okcugamu). [lonsitue 00 ocHoBaHUsX. Posib pacTBOPOB B MPUPOJIE€ U B )KM3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHue NpUPOAHBIX BoJ. OXpaHa U OYHMCTKA
PUPOJIHBIX BOJI.

Baxneiimme  kimaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxarus
HeopraHmyeckux coeauHeHud. OKCUIBI: cOCTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytolme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ u XUMUYECKUE CBOMCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meinodamu). OcHoBanms. Knaccudukarus
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OCHOBaHMW: IIEIOYM M HEPACTBOPHMBIE OCHOBaHUA. HoOMeHKknaTypa OCHOBaHUM.
duznyueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJIEHCTBUE C OKCHUIAMU
HEMETaJUIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHoBaHMt. >

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEpPE COJSHOM M CEepHOM KHCIOT), *crnocoObl mosydeHus.™ Psn
aktuBHocTH MetauioB H. H. bekeroBa. Comm (cpegnue): HOMEHKIATypa COJICH,
*CcnocoObl MOTYYEHUS ™, B3aUMOJCICTBUE COJIEH C MeTalaMu, KUCIOTaMu, IIeJI0YaMu
Y COJISIMU, IPUMEHEHUE.

[TorsitTne 00 aM(OTEepHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C KHUCIOTAMH U IIEJI0YaMHU, Pa3JI0KEHUE MTPU
HarpeBaHWM) U MOJy4YeHUE.™

['eHeTnueckass CBA3b MEXAYy KIAacCaMU HEOPraHWYECKHX  COEIUHEHHM.
['eneTnueckue psapl.

XHUMUYECKHI IKCTIEPUMEHT: KAUECTBEHHOE ONPEAECICHUE COAECPIKAHUS KHCIOPOa
B BO3/yX€; MOJyYeHUE U U3yUYEHHE CBOMCTB KUCIOPO/1a; HAOIOICHHE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUS BO3HUKHOBEHHS U MIPEKpallleHus TopeHus (Toxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOMCTB BOOpOJa (TOpeHue); HaOMoAeHHe 00pa3IoB BEUIECTB KOJIMUYECTBOM | MOIb;
UCCIIEJOBaHUE OCOOEHHOCTEW pPAaCTBOPEHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEd PACTBOPEHHOIO
BEIIIECTBA; B3aMMOJICHCTBUE BOJABI C MeTaulaMu (HaTpUeM M KajblueM) (BO3MOXKHO
HCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); OINPEIEICHUE PACTBOPOB KHUCJIOT M WIEJIOYEH C
MOMOIIbI0  MHAMKATOPOB; HCCJENOBaHHE OOpa3loB HEOPraHWYECKHX BELIECTB
pa3IMYHBIX KJIAcCOB; HAOMIOEHUE HM3MEHEHHUS OKPACKM HHAMKATOPOB B pacTBOpax
KHUCJIOT U IeNIoYeil; n3yuenue B3aumoaeictBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTHI, KUCJIOT C METAJJIaMHU, PeaklMil HeUTpalln3alry; MOJy4YeHHE HEPACTBOPUMBIX
OCHOBAHHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 pPacTBOpa COJM; pEUICHUE
ASKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BaxkHelmue Kiacchl HEOPraHUYECKHUX
COCUHEHUI».

[Iepronnueckuit 3akoH U llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMHU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[lepBbie MOMBITKK KIacCU(PUKAIIMU XUMUUECKUX 3JIeMEHTOB. [ToHsATHE O Tpymax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METAJUIbI, TaJIOTEHBI,
UHEPTHbIE Ta3bl). *DJEMEHThl, KOTOpble 00pa3yloT amMQpOTEpHbIE OKCUABI U
TUIPOKCUIBI. ™

ITepuomnueckun 3akoH. Ilepuomnueckas cucTreMa XUMHYECKUX DJIEMEHTOB
. 1. Menneneena. Koporkoneprnonnas 51 * INIMHHOTIEpUOHAA ™ dbopmbI
[lepuoanueckort cucreMbl xumMudeckux syieMeHTOB JI. M. MenneneeBa. Ilepuoabsr u
rpynnbl. OU3NYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB MEpUoAa U TPYMIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
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ANIEKTPOHHBIX 000109eK aTOMOB TepBbIX 20 xuMmudeckux sinemeHToB Ilepuomnueckoi
cuctembl J[. 1. MeHneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO »JJIEMEHTAa IO €ro
noJjioxkeHuto B Ileprnonnueckou cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB U TJIaBHBIX
HNOATPYIl, B 3aBUCUMOCTH OT aTOMHOTO (MOPSIKOBOrO0) HOMEpa 3HayeHUue
Ilepuoguueckoro 3axkoHa u IlepuoanMYEecKON CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. Y. MenneneeB — yu€HbIN U rpak 1aHUH. ™

Xumuyeckass cBs3b. KoBaneHTHas (MoJjsipHas W HEMOJSpPHAas)  CBS3b.
*DNeKTPOOTPUIIATETLHOCTh AaTOMOB XUMHUUYECKHUX AJIEMEHTOB.* loHHAs CBSI3b.

Crenenb oxuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIIH.

XUMUYECKUN IKCIIEPUMEHT: M3yueHHE O0OpaslloB BEIIECTB METAUIOB H
HEMETAIJIOB; B3aMMOJCHUCTBUE THIPOKCUIA LIMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH;
IIPOBEJICHUE OIBITOB, WUIFOCTPUPYIOIIUX ITPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHUs, COCTUHEHUS).

MexnpenMeTHbIe CBA3U

Peanuzanuss MeXnpeaMeTHBIX CBsi3ed MpU M3YYCHHMM XHMHUM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUA,
TaK U TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMHU JIJISi OTJCJBHBIX MPEAMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OOmme ecTeCTBEeHHO-HAyUYHBIC TOHATHSA: HAy4HbIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(puKaIys, mepruoIndHOCThb, HaOMI0ICHNEe, IKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaaMOaKTUBHOCTb, MOJICKYJA, OJJICKTPHUCCKUN 3apsija, BEHIECTBO, TeENO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, (PU3WYeCKUe BEIWYUHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BemecTBo 1 xuMHuueckas peakuus

[lepuognueckuit 3akoH. llepuomnueckas cucTEMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPUONOB, KaIMs, KaJbLUHUs U UX COCAUHECHUU B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B Ileproanueckoil cUCTEME U CTPOCHHEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON pEIETKY U BUIA
XUMUYECKOU CBS3U.*

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB (MEXKIyHapoHas 1
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TPUBUAJIbHAS). XUMUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCA K Pa3IMYHBbIM Kjaccam
HEOPraHWYECKUX COCMHEHUN, TCHETUUECKAs! CBSA3b HEOPIAaHMYECKUX BEILECTB.

Knaccupukanus XuMu4ecKux peakluid 1o pa3nyHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, O TEMJIOBOMY 3P (EKTY, IO U3MEHEHUIO
CTENEHEW OKHUCIIEHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpPaTUMOCTH, IO Y4YacCTHUIO
KataiauzaTopa).* DK30- U JHAOTEPMHUYECKHE peakuuu. *TepMoXxUMHUYECKHE
ypaBHEHHS. ™

*TloHsiTHE O CKOpPOCTM XHMHuYecKoWl peakuuu. I[loHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOrE€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonsTue o XxumMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BIUSAIOIIAE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.™

OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuu. COCTaBIIEHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust 2IEKTPOIIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DNEeKTPOIUTBI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOLUALUU
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3u. lloHsaTtme o creneHu
auccoruanuu.™ CuiabHbIE U Cl1a0ble JIEKTPOJIUTHIL.

Peakuuu noHHOro oomMeHa. YcCaoBHs NPOTEKAaHUS peakuil HOHHOTO OOMEHa 10
KOHIIa. [lomHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMHUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM UM COJIe B CBET€ NPEACTABICHUA OO0 3JIEKTPOJIUTUUYECKON
nucconmannu. Cpena pactBopa. KadeCcTBEHHbIE pEaKIMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMun-, uoaua-, cyiabdar-, kapOoHaT-, cuiIMKar-, (ocdaT- aHUOHBI,
TUAPOKCUI-MOHBI; KaTUOHBI aMMOHMS, MarHusi, KajiblUs, adlOMUHHU, xene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX.

XHAMHMYECKUI JKCHEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJa HATpus); MCCIEIOBAHUE 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW peaKkIMu OT BO3JIEHCTBHUS pa3iMuYHBIX (AKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MTPOLIECCA AUCCOLUUALIMM KUCIIOT, IEN0YEH U
cojel  (BO3MOKHO  MHCIIOJIb30BAaHHE  BMJIEOMATEpUATOB); IPOBEIECHUE  OIIBITOB,
WUTIOCTPUPYIOUIMX TPU3HAKU TPOTEKaHHUsS peakiuid HMOHHOro oOMeHa (oOpa3oBaHue
OCaJlKa, BBIJEJICHHUE raza, 00pa30oBaHME BOJIbI); OMbBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii (TOpeHHe, Ppeakuu  PasyIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEUIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pEHICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTamibl u ux cCoeIUHEHUS

OOmast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (GU3HUYECKHE CBONCTBA TMPOCTHIX
BEILIECTB — rajJOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MPUMEpPE XJIOpa (B3aUMOJECHCTBUE C
MeTaJJlaMH, HEMeTalZlaMH —  BOJOPOJOM W  KHCIOPOJOM, *mienodamu™).
XmopoBogopoa. CosisiHast KHCI0Ta, XAMUYECKHAE CBOWCTBA, *MOTydeHue™®, mpuMeHECHHE.
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*JleiicTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M YenloBeka.* BaxkHeime Xaopuabl u
UX HaXOXKJICHUE B MPUPOJIE.

OO6mast xapaktepuctuka 5371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIE CTEIIEHU OKUCICHUSI.

Crpoenre u (pu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTpornHble MOIUM(UKAIMK KUCTOpOAa U Cepbl. XHUMUYECKHE CBOWCTBA CEpbl
(B3aumojeiicTBue *c HemeTaslaMu™ — BOJOPOJOM M KHUCIOPOJOM, METallJlaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW M CEepHOUM Kuciaoramu).* CepoBOAOpPOMa: CTPOCHHE,
¢uznyecKkue U XUMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcupl cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKCUIOB. CepHas KuciaoTa: pu3ndeckue
U XUMHUYECKHe cBoWcTBa (oO0mme wu crnenududeckue). Comm CEpHON KHUCIOTHI,
KauecTBEHHas peakuus Ha cyinbdar-uoH. CepHuctas Kkuciaora. *XUMHUYECKUE PEaKIInH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUsS CEPHOM KHUCIOTHI.™
HaxosxeHue cepsl 1 €€ coeIMHEHMI B ipupoe. [I[puMeHenne cepbl U €€ COeAMHEHUN B
ObITY W B TPOMBIIUICHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYKaloleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIeHus. *

OOmast xapakTepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aToMoB a3oTa u pocdopa, xapakTepHbI€ CTETIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHuE B MpHUpoAe, (U3NYECKUE M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaUlaMH - KHUCJIOPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMUaK: (PU3NYECKHUE M XUMHUYECKHME CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *HojlydeHHEe™ W MpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (PU3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3iiokKeHUeE,
B3aUMOJICHCTBUE CO IIeioyaMu), npuMmeHeHue. KadecTBeHHass peakiiusi Ha HOHBI
aMMOHUSl. A30THas KHUCJIOTa, €€ (U3MYEeCKMe U XHMMHYECKHEe CBOMCTBa (oOlue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxenHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJbHBIX YIA0OpEHHUIA.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIoIIEeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIIOTHbBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

®ochop, *ammorponusie Moaudukanuu docdopa,* Puznueckue U XUMUUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETAJIaMH, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHOit kmciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
¢u3nueckue M XUMHUYECKHE CBOMCTBa, *monydyeHue.* *[loHsiTHE O MUHEpaIbHBIX
ynoOpeHusx: HUTpaThl U ¢pocdatbl. [loHATHE O KOMIUIEKCHBIX yaoOpeHusx.* OoOias
xapakTepucTrka 31eMeHToB [VA-rpymnmbsl. OcoOeHHOCTH CTPOEHHUsI aTOMOB yriepoja 1
KpeMHUs. BajleHTHOCTh M XapaKTepHblE CTENEHUM OKHCIIEHHS aTOMOB Yyriepoia H
KpeMHusd. PacnipocTpanenue yriepojia B IpupoJie, XapakKTepHbIe CTETIEHH OKUCIICHUS.

VYrnepoa, amwioTponHble Moaudukauuu (rpadur, anmasz), GuUMYECKUE WU
XUMHUYECKHUE CBOMCTBa TMPOCTBIX BEMIECTB (B3aUMOJEHCTBHE C MeETaUlaMmu,
HEMeTaIaMH, *KOHIICHTPHUPOBAHHBIMH a30THOM M CEPHOW KUCIOTaMHu)*. AmcopOrus.
Kpyrosopot yriepona B npupozge. OKcuabl yriepoaa, ux (pu3nyecKue U XUMHUYECKHe
CBOWCTBa, IIOJIyYEHHE U NIPUMEHEHHE, JCHCTBHE HA OpPraHu3M  YeJIOBEKa.
*DJxomorndeckue MpoOJeMbl, CBs3aHHBIE C okcugom yraepona(lV); rumoresa
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r7100anpHOT0 MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kuciaora u eé
colid, MX (uU3MYeckne W XHUMHUYECKHE CBOWCTBa, *MOJydeHUE U TpUMEHeHue.™*
KadectBennas peakuus Ha KapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO035UCTBE.

OO6mue mpeacTaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COCIMHEHMI yriiepoja (Ha mpuUMepe METaHa, dTUJICHA, ATaHOJa, YKCYCHOM KHCIOTHI.
*1Ux coctaB um xumuueckoe crtpoeHue. Kiaccudukanus opraHudeckux Bemects.™®
[TonsiTie 0 OMONOTHMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, OeNmKax, yrieBoJax — M HUX
pOJI B JKM3HU 4YeJoBeKa. *MarepuaibHOE €JMHCTBO OPraHUYECKUX M HEOPraHWYECKHUX
COEIMHEHHI. *

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha MpUMEpe
B3aMMOJICHCTBHUSL C METa/UlaMd M HEMeTa/llaMHu), *moiydyeHue®* W TpHUMEHEHHE.
*CoenuHeHus kpemHus B npupoje. OOmue npeacrapienus o0 okcuae kpeMHus(IV) u
KpeMHHeBOU kucaore. CUnukaTsl, PU3NYECKHE U XUMUYECKUE CBOWCTBA, MOJYYEHUE U
OpUMEHEHHEe B  ObITYy, MPOMBIIJICHHOCTH (B  MEIULUHCKOH, 3JEKTPOHHOM,
CTPOUTENBbHON W Jp.). Baxkueiiume cTpouTenbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
LIEMEHT, O€TOH, kene300eToH. [IpobieMbl 6€301MacHOro UCTONIb30BaHUSI CTPOUTENIBHBIX
MaTepuasIoB B TOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHUE O0pa3l0B HEOPraHUYECKHX BEIIECTB,
CBOMCTB COJISHOW KHCIIOTHI; IIPOBEJICHUE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUJI-MOHBI U
HaONIOZIEHUE MPU3HAKOB HX INPOTEKAHUsS; OMBITHI, OTpaxaromue Q(U3NYECKUe U
XUMUYECKHE CBOKCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHME C O0Opa3laMu  XJIOPpUJI0B  (TajJOTr€HUIOB);
O3HAKOMJIEHHE C OoOpa3uaMu cepbl U €€ COeAUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB); HaAOIIOJICHUE TMpoliecca OOYIJIMBaHUSI caxapa TMOJ ACHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOI KHUCIIOThI; U3yYEHNE XUMHUYECKUX CBOMCTB pa30aBiIeHHOMN
CEpHOM KHCIIOThI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha cynb(aT-uoH U HaOI0AeHUE
npu3HaKa e€ MpoTeKaHus; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COCIMHEHUN (BO3MOKHO MCIIOIH30BaHHE BUACOMATEPHUATIOB), 00pa3iaMu a30THBIX
U hochopHBIX yAOOpEHUH; MOTyuYeHe aMMHUaKa U U3y4eHUE €ro CBOMCTB; MPOBECHNE
KaueCTBEHHBIX PEAKIIMNA HA MOH aMMOHUS U (ochaT-uOH U U3YYECHHE MPU3HAKOB UX
IIPOTEKaHMs, B3aMMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEABIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJENIEH KPUCTAUIMYECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aJICcOpOIMU PaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a; MOJy4eHUE
YIJIEKUCIIOrO Ta3a M M3yYEeHHE €ro CBOMCTB; MPOBEJICHUE KAYECTBEHHBIX PEaKIUH Ha
KapOOHaT- ¥ CHJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB MX MPOTEKAHMS; 03HAKOMIIEHHE C
NPOIYKUHEH CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO
TeMe «BaxkHelllne HeMeTaJJIbl U UX COCTMHEHUS.

MeTtamibl 1 X COETMHEHUS

OO1mas xapakTepUCTHUKAa XUMHUYECKHX 3JE€MEHTOB — METANIOB Ha OCHOBAaHUHU
ux nojoxenus B llepuonnueckoil  cucTeMe  XMMHYECKUMX  JJIEMEHTOB
. . MenpaeneeBa u cTpoeHust aroMoB. CTpoeHHe MeTallIoB. MeTrayinyeckas CB3b U
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METa/NIMYEeCKasl KPUCTALUIMYECKAs] PelIETKA. DJICKTPOXUMUUYECKUN Pl HANPSIKEHUU
MetaiuioB. dusnueckue M XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KHCIIOPOJIOM, BOAOM, Kuciaotamu). *O01mue cnocoOsl mogydeHus: MmeramioB. [lonsTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIjiaBsl (CTallb,
YyTyH, AIOPATIOMUHHI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenounble MeTamibl: MojokeHUE B Ilepuoguyecko cHUCTEME XHUMUYECKHX
snementoB JI. W. MenneneeBa; crtpoeHue aromoB.  HaxoxneHue B mpupoe.
@u3znyeckre W XMMHYECKHE CBOMCTBAa (Ha mpumepe Hatpuss u Kaius). OKCuUAbl U
TUAPOKCUBI HATpUs U Kanud. [I[puMeHeHre MeI0UYHbIX METAIJIOB U UX COCTUHECHMUIA.

[Ilenoyno3emenbHbIE METAaJLIbI MarHui 51 KaJIbIHM: MOJIOKCHUE
B [lepronnueckont cucreme xumudeckux anemeHToB Jl. M. MenneneeBa; crpoeHue ux
aTOMOB; HaXxoXxJeHue B mpupoje. PuU3MYecKrue U XUMUYECKUE CBOMCTBA MarHusi u
Kaublus. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHeHUs . ™

AmomuHuii: nonoxkenne B Ilepuoguyeckoil cUCTEME€ XUMHYECKHUX SJIEMEHTOB
J. 1. MeHnneneeBa; CTpPOCHHE aToOMa; HaxoXkJAeHUE B mnpupone. PuznuecKkue Hu
XUMUYECKHUE CBOWMCTBA alfOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJAa U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenne B Ilepuoguyeckoil cUCTEME XHUMHYECKHUX 3JIEMEHTOB
. 1. MenaeneeBa; CTpOEGHHE aTroMa; HaXOXJIEHHE B npupoje. DPusndeckue Hu
XUMHUYECKHE CBOMCTBA JKelie3a (B3auMOACHCTBHUE C METaJIaMH, KUCIIOTaMU U COJISIMU).
Oxkcupnel, tuapokcuasl u conu xkene3a(ll) wm kemesza(lll): cocraB, cBoiicTBa
*nonayyeHue.*

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMu METa/VIOB U CILIABOB,
UX (PU3MYECKUMH CBOMCTBAMU; U3YyUYCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUAIOB), 0OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HATpUs C BOJOM (BO3MOXKHO HCIIOJB30BAHUE BUICOMATEPHUANIOB); HCCIICOBAHUE
CBOWCTB JKECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIOopoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB); PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUI Ha
MOHBI (MarHus, Kanblus, amomuHus, uHka, xene3a(ll) u sxemeza(lll), memu(Il));
HAOJIIOICHHUE U ONKMCAaHUE TIPOIIECCOB OKPAITMBAHMS TIJITAMEHU MOHAMU HATpPHUs, Kalus U
Kanblusg (BO3MOXHO HCIIOJB30BAaHUE BHIEOMATEPHANIOB); UCCIEeOBaHNE aM(DOTEPHBIX
CBOWCTB THAPOKCHUIA AIOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUS.

XUMHS ¥ OKpYyXKarolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BeliecTBa U mMarepuasabl B MOBCEIHEBHOU
KA3HU YeJioBeKa. XUMHSI W 3J0pOBbE. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas mnomoiip NOpH  XUMHUYECKHX OXKOTrax
1 oTpaBieHusX. OCHOBBI 3KOJIOTMYECKOM IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HCHUE OKpYXarlleil cpeapl (mpeaenbHas JOMycThMast
koHueHntpaius Bemects — [1JIK). Ponb xumuu B pemmeHnn SK0I0THYecKux mpooiaem.™

*TIpupoaHble WCTOYHHKH YTIAEBOAOPOAOB (yrojb, TPHUPOAHBIA Ta3, HEPTH),
MIPOIYKTHI X TIEPEPAOOTKH, UX POJIb B OBITY U IPOMBITIUICHHOCTH. *
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XUMUYECKUN HKCIEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHaliOB (CTEKIIO, CILIABBI
METAJIJIOB, OJIMMEPHBIE MaTepUabl).™

MeXnpeIMETHBIC CBSI3U

Peanmszamuss MeEXIpeIMETHBIX CBS3ed TpU M3YYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK W TOHATUH, SBIISIOMIUXCS CUCTEMHBIMHU JUISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TIOHSATHSA: HAy4HBIA (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CHHTE3, KiIacCu(UKaIys, MepuoIndHOCTh, HAOMI0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICh, SBIICHHUE, MAPHUKOBBIA 3(PHEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsfl, MPOBOAHUKHU, MOIYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTa/NIMYECKas peHIETKa, CIUIaBbl, (U3HUYECKUE
BEJIUYHUHBI, CAUHUIIBI W3MEPEHMs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorus: dotocunTe3, AbixaHue, Ouocdepa, H3KOCUCTEMa, MHUHEpAIbHbIC
yI00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAIbI, TOPHBIE MOPOBI, MOJIE3HBIE
HCKOITaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YUYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B uenom pesynbpTaThl ocBoeHuss oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapraTaMu denepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCS:

JINMYHOCTHDLIE PE3VJIBTATDI:

JIuyHOCTHBIE  pe3yibTaThl  OCBOEHUS  MPOrpaMMbl  OCHOBHOI'O  OOIIEro
0o0pa3oBaHUsI JOCTUTAIOTCA B XOA€ OOY4YeHHMs] XUMHUU B €IUHCTBE Y4YeOHOU U
BOCIIUTATEILHON JEATEIbHOCTY B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUUCKUMU
COIIMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMH B
oOIiecTBe MpaBUJIaMd W HOPMaMHu TOBEACHUS W CHOCOOCTBYIOT —IIpolieccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIA3AIIMN 00YUYarOIIUXCS.

JImgyHOCTHBIC pEe3yIabTaThl OTpakaroT T'OTOBHOCTD 00yJaroImxcs
PYKOBOJICTBOBATbCA CUCTEMOU MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U pacIIUpPEHUE
OITBITA JICSATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YAaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

IEHHOCTHOTO OTHOILIEHHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY H
HAay4yHOMY HaCJEIWI0, TOHMMAHUS 3HAYEHUS XUMHUYECKOM HayKu B IKU3HH

COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON uHH(MOpManuen o
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MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00I1IECTBa;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAJIBHBIX HOpMax W TMpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-UCCIIEA0BATENIbCKOM, TBOPUECKON M APYTHX BHUAAX JACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEILHOCTH MPU BBHIMOTHEHUH YYEOHBIX,
MTO3HABATEJIbHBIX 3a/1a4y, BBINOJIHEHUM XUMUYECKUX 3KCIHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO M B3aMMOIIOMOIIM B IMpoLiecce
3TOM y4eOHOW IEeSATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U IMOCTYIIKH
CBOMX TOBAapHILIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN IMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKON pEaKIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJICTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOJBI, B3AUMOCBA35AX YEJIOBEKA C IPUPOJHOM Cpesoil, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUHN MO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABaTENbHOM, MH()OPMAIIMOHHOW W YUTATENbCKOW KYJIBTYpbl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOATEILHON PadOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPECTBAMHU MHPOPMALIMOHHBIX TEXHOJIOTU;

WHTEepeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00yUYEHUS B JalbHEHIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/10pOBBII 00pa3 KU3HU, OCO3HAHMSI MOCIEICTBUN U HENPUATHS BPEIHBIX
NpUBBIUCK (YHNOTPEOJCHHS aJIKOTOJi, HApPKOTUKOB, KypeHHUs), HEOOXOJIUMOCTH
coOI0ICHNs TTpaBWJI O€30MACHOCTH MPH OOpalleHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyAOBOrO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY M3yudeHHI0 npodeccuil U TpyJaa pa3iudyHOro poja,
yBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHOTO BBIOOpA MHAMBHUAYAJIbHOM
TPAEKTOPUMU TPOJOKEHHS] 00pa3oBaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIHEIIHOM
npodeccuoHanbHON JeATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
a/JIalTHPOBATHCA B MPO(ecCHOHABHOM cperie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 1L1€JIECOO0OPA3HOTO OTHOIICHUS K MPHUPOJAE KaK MCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUS IEHHOCTH 3/I0POBOTO U O€30MacHOr0
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
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MICUXUYECKOMY 37I0pPOBBIO, OCO3HAHUSI IIEHHOCTH COOJFOACHHS MpaBUi 0€30MacHOTO
MOBEJICHUsI TTpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYalMSIX, YTPOXKAIOIIUX 37I0POBBIO
1 KM3HU JII0JICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOJHOU CPEIOH, MOBBIIMIEHUS YPOBHSA
AKOJIOTMYECKON KYJIbTYphl, OCO3HAHHUS TJI00AJLHOTO XapakTepa JKOJIOTHYECKHUX
po0JieM U IMyTeH UX PEIICHUS MOCPEACTBOM METOI0B XUMUH,

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLUAIBHOMN MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHCTBUSIMH, B TOM
qHUCIIe:

1) Ga30BbIC IOrMUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIECTBIIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIIECTB IO 33 IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIii;

CTPOUTh  JIOTHYECKOE  CYXKIEHHE TIOCJIe  MPEABAPHUTEILHOTO  aHau3a,
BKJIFOYAIOIIEE YCTAHOBJICHUE MPUYNHHO-CIICJICTBEHHBIX CBsI3el

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMbI
JUTSI petieHusl yueOHBIX U MTO3HABATENbHBIX 33/1a4 C TOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKHUX TIPOIIECCOB U  HX
TIOCJIC/ICTBUS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C TTIOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUYNHHO-CIICACTBEHHBIX CBS3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXK1y COOOI;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSTEIBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI TIO pe3yjIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OITBITA;

3) paboTa ¢ uHpOpMAaIUEHi:

BBISIBIIATH JNePUITMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX IIJISI PEIICHHS
MMOCTaBJIICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJHOTO BHUJA B APYroi (TabauIly B TEKCT
H 1Ip.);

UCKATh WU OTOMpaTh MH(POPMALMIO WM JAaHHBIE W3 UCTOYHHKOB C YUETOM
MIPEIOKCHHON yaeOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHUE B TpynIe (OMpeaeisiTh OOIIHe MeNH,
pacnpenesnsiaTh poJii, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOIIBIO TIeJIarora WJih CaMOCTOSITEIbHO COCTABIISITh YCTHBIE U MTUCHbMEHHBIE
TEKCThl C HCHOJIb30BAaHUEM WJUIIOCTPATUBHBIX MAaTE€PUANIOB JIA BBICTYIUICHUS MEpE.
ayJIUTOPUEN;
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OpPraHM30BbIBaTh Y4YEOHOE COTPYAHHUYECTBO U COBMECTHYIO JAESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh WUHJMBHUAYAJIbHO W B TPYIINE: HAXOIUTH oOIlIee
pelieHrue U pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS TMO3MIMK W yyeTa
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH M MPOSIBIISATh TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe]] TPYMIIION.

OBnazieHNe YHUBEPCATbHBIMU YUYCOHBIMU PETYJISTUBHBIMU JIEHCTBUSIMMU:

oOHapyxuBaTh H (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMYy, OMNPEACHSITh IIeb
y4eOHOM JeATEIHHOCTH;

BJIQ/JIETh OCHOBAMH CAMOKOHTPOJS, CaMOOLIEHKH, TPUHATUS pEIICHUN ¢
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIBHOMN IE€ATEIbHOCTH;

COOTHOCUTh CBOU JACWUCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOCU JEATENBHOCTH B TIPOIECCE JOCTIDKEHUS pe3yabTaTa, OMpPEIeisTh
CIOCOOBI ICUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBHUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyallueH;

JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHHUS,

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3a/lauu;

MOHUMATh MPHUYHUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yibTar
JeSITeIbHOCTH, OMNPENEATh TMO3UTHUBHBIE W3MEHEHUS W HampaBlIeHUs, TpeOyrolue
JanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTroMy 4elIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VYJIBTATHI

B cocTaBe nmpeaMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO JaHHOW PDenepalibHOM paboueid mporpamMMmoi, BBIACIAIOT: HAY4YHbIE
3HaHUSA, YMEHHUSI U CHOCOObI JeHCTBUH, crenuduyeckue yisi y4eOHOro mnpeaMmera
«XuMust», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIpETaIuu,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX U TI03HABAEMOCTU SIBJICHUN MPUPOJIHI,
MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTU OCHOB XHWMHYECKONW HAyKM Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTAa OOIIeH KyJIbTYypbl MU MPaKTUYECKOU
JIESITETLHOCTH YEJIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJIU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHUE OCHOBaMH MOHATHIHOTO ammapata U CUMBOJUYECKOTO SI3bIKA XUMHUU
JUTSI COCTaBIIeHUs (POPMYJT HEOPTAHMUYECKHUX BEIIECTB, YPABHEHUH XUMUYCCKUX PEAKITUI
(c omopoii Ha anTOPUTM YYEOHBIX NEWUCTBHI), BIIAJIECHUE OCHOBAMH XHUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M YMEHHUE HUCIOJIL30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATENIBHBIX 3aJlay C IMOMOIIBIO YUUTENS; YMEHUE HCIIOJIb30BaTh MOICIH
1T OOBSICHEHHMS] CTPOCHUS AaTOMOB U MOJIEKYJ IO ajIrOpuTMy C OIOpON Ha
onpeaeIeHUs;

MPECTaBICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHHUE C MOMOIIBI0 YUUTEIIS
IMPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHHWU JJISI YCTAHOBJICHHS B3aUMOCBSI3EH MEXTY
U3YYEHHBIM MAaTE€pUAIOM M MpPHU MOJIYYECHHH HOBBIX 3HAHMI, a TaKKe B IpoLeEcce
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BBITIOJIHEHHSI Y4YEOHBIX 3aJlaHuii W Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(opMaIu, KOTopasi BKJIFOYACT:

BOKHEUIIINE XUMHUYECKUE TOHATHSA: XUMHYECKUN DJJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, IIPOCTOE M CJ0XHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOJHAsi CMECH,
OTHOCUTEJIbHBIE aTOMHas M MOJIEKYJIpHAasi Macchl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeIHss),
XUMHUYECKasi peakius, pPEaKIud COCAUHECHUSA, PEAKIUU PA3JIOKECHUSA, PpPEaKIuu
3aMENICHHs], PeaKIuu 00MeHa, TeTUIOBON (h(EeKT peakiuuu, dK30- U IHAOTCPMUUECKUC
peakIuu, pacTBOp, MaccoBas JI0Jsl XMMUYECKOTO 3JIEMEHTa B COCIWHEHUH, MaccoBas
JIOJIsI ¥ TIPOLICHTHAsI KOHILIEHTPAIIMS BEUIECTBA B PaCTBOPE, AIPO aTOMa, JICKTPUUECKUIA
CIOM atoma, aTOMHas OpOWTallb, PaAUyC aToMa, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPUILIATEIIBHOCTD, MOJIAPHAS. M HEMOJSpHAs KOBaJEHTHAS
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKasl pelnieTka (aToMHas,
MOHHAs, METaJUIMYeCKas, MOJICKYJIApHas), WOH, KAaTHOH, aHWOH, JJICKTPOJUT M HE
AJCKTPOUT, JJICKTPOIMTHYCCKAs  JHUCCOLMAIMSA, PpEaKIMd HOHHOTO  OOMEHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH, OKHUCIUTEIb W  BOCCTAHOBHUTEIb,
OKHCJICHHE W BOCCTAHOBJICHHE, DJICKTPOJIM3, XMMHUUYECKOE paBHOBECHE, OOpaTHUMBbIC U
HEOOpaTHMBbIC PEAKIIMH, CKOPOCTh XMMHYECKOM peakIuu, KaTaau3aTtop, IpeacsIbHO
nonyctumas koHnentpanus (I1JIK), koppo3us MeTanioB, CIIaBhI;

OCHOBOIIOJIararoIMe 3aKOHbl XUMHUU: 3aKOH COXpaHEHUs Macchl, [lepuoanueckuii
3akoH /[. 1. MeHieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUU: ATOMHO-MOJIEKYJISIpHAs TEOPHs, TEOPUsl DICKTPOIUTUUYECKOU
JTUCCOIMAIINM, a TAaKKE MPEJICTABICHUS O HAYYHBIX METOJAaX IMO3HAHMS, B TOM UHUCIIEC
AKCIIEPUMEHTAJIbHBIX M TEOPETHUUECKUX METOJaX MCCJIEIOBAHUSI BEIIECTB U U3YUYEHUS
XUMHAYECKUX PEAKLINN;

MPEACTaBICHUE O MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamnyc aromMa, dJIEKTPOOTPHIATEIBLHOCTH), TPOCTBHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUs dJieMeHTOB B Ilepronnyeckoil cucteMe (B MaJIbIX MEPUOJaX M TJIaBHBIX
MOATPYIIAX) U 3JICKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSICHSATH CBS3b IMOJOKCHUS
aneMeHTa B llepuoauueckoi CHCTEME C UYMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YHCIO JJICKTPOHOB),
pacnpeneieHUeM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpeEX
IIEpHOOB, KaJus U KAJIBIUS; KIACCU(UIIMPOBATh XUMHUICCKHE dJIEMECHTBI ¢ OIIOPO Ha
onpenesieHus: GU3NYECKOro CMbICIa MUGPOBBIX TAHHBIX IEPUOAUUYECKON TAOTHIIbI;

YMEHUE KJIACCU(PUIIUPOBATH XMMUYECKHUE AJIIEMEHTHI, HEOPTAaHUUECKHUE BEIIECTBA
U XUMUYECKHE PEAKIUH C OMOPOM Ha CXEMbI; OMpEAC/saTh BAJICHTHOCTh M CTEMEHBb
OKHCJICHUS] XUMUUYECKUX DJIEMEHTOB, BUJ XMMHUUYECKOW CBSI3U M THUIl KPUCTAJIIMYECKON
CTPYKTYPbI B COCTUHEHUSX, 3apsi/l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOpaX BEIIECTB
(KUCIIOT, OCHOBaHWI), OKHUCIUTEIb W BOCCTAHOBUTEIb IO aJITOPUTMY YUYEOHBIX
JICUCTBUM;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cXeMmy (PU3NYECKHEe W XHUMUYECKHE
CBOMCTBA IIPOCTHIX BEIIECCTB (KUCIOPOI, 030H, BOJIOPOI, TpaduT, aiMa3, KpeMHU, a30T,
docdhop, cepa, XJIIOp, HATpUM, KWK, MarHWi, KajJbIlUH, aTIOMHHHUH, JXKEJIe30) W
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJAHBIX pacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJAOPOI,
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CEpOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTaiuioB I - I[TA rpymm, amomunus, menu (1),
nuHka, xeneza (II u III), okcunsr yrnepoaa (I u 1V), kpemuus (IV), azota u gocdopa
(I u V), ceppt (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yrojibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TIOC]E MPEABAPUTEIHHOIO aHalIM3a MOJ PYKOBOJCTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAaHUsI XUMHUYECKHUX MPEBPALCHUI B Pa3IMYHbIX YCIOBUSAX, BIMSHHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPELLY;

YMEHUE COCTABJIATH MO 00pa3lly, CXeMe, aIrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJIEKYJISIPHBIC M HOHHBIE YPaBHEHHsI peakluii (B TOM YHCIIE peaKIii HOHHOTO OOMEeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WUIIOCTPUPYIOMIUX XUMUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB/TPyNI HEOPTraHWYECKMX BEIIECTB, a TaKXKe
HOJTBEPKAAIOUINX TEHETUYECKYIO B3aUMOCBSI3b MEXAYy HUMU;

YMEHHME BBIYUCIATH OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XMMHYECKOIO 3JEMEHTa B COEIMHEHUH, MAcCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, KOJMYECTBO BELIECTBA M €ro Maccy, 0ObEM ra3oB C OMOPOi Ha
oOurre Gopmynbl; yMEHHE TPOBOAUTH PACUEThI [0 YPABHEHUSIM XUMUYECKUX PEAKINM U
HaXOJUTh KOJUYECTBO BEILECTBA, OOBEM M MAacCy PeareéHTOB WK MPOIYKTOB PEAKIIUU C
OIOpoM Ha 00pasell, AITOPUTM YUEOHBIX JEHCTBUI;

BJIaJICHWE OCHOBHBIMHU METOJIaMU HAYyYHOTO TIO3HAHUS (HaOII0IeHNe, U3MEPEHHE,
HKCIIEPUMEHT, MOJICTMPOBAHUE) MPH H3YyYCHUH BEIIECTB U XUMHUYECKHUX SIBICHHHA C
OMOpOM Ha aJIrOpUTM YYEOHBIX JEWUCTBHI; yMeHHE c(hOpMyJIUMpOBaTh MNpoOIeMy M
MPEIJIOKUTh MYTH €€ PEeHICHHs C TOMOIIBI0 TeAarora; 3HaHWE OCHOB Oe€30MacHOM
paboThl C XWMHUYECKUMH BEIIECTBAMH, XUMHUYECKOW TOCyAOH M JabOpaTOpHBIM
000py10BaHUEM;

HaJIMYUE MPAKTUYECKUX HABBIKOB IUIAHUPOBAHHUS U OCYILECTBICHUS CIEAYIOLIUX
XUMHUYECKUX HKCHEPUMEHTOB IOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJACHHEM IjlaHa
PabOTHI UJIM COCTABIICHUEM TaOIHUIIbI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C (PU3NUECKUMH U XUMHUUYECKUMH SIBICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKU NMPOTEKAHUS XUMUYECKUX PEaKITUi;

U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTy4YeHUE KUCIOPO/a U U3YUCHHE eT0 CBOMCTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yu4eHHe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHONM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIICCTBA,

UCCIIEIOBAaHUE M OIHMCAHUE CBOICTB HEOPraHMYECKUX BEUIECTB PA3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIopaHxa Hu (QeHondranenHa) s
OTIpe/IeNICHUs XapaKTepa Cpeibl B pacTBOpaX KUCIOT U IIeT0UeH;

U3y4YeHHE B3aUMOACHUCTBHS KHCIOT C METaJUIaMH, OKCHUAAMHU METAJJIOB,
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PacCTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJTHOTO METajlia APYTUM U3 PacTBOpa COJIH;

uccienoBanne aM(pOTEpHBIX CBOMCTB THAPOKCHIIOB aTIOMUHUS U IIMHKA,

pelIeHrue  JKCIEPUMEHTaNbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTaHUYECKUX COCTMHECHUI,;

pelIeHne  JKCIEPUMEHTAJIBHBIX  3aJad M0 TeMe  «DJIeKTPOJUTHICCKAs
JTUCCOTIHATIHS,;

pEIIeHNe IKCIIePUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelmme HeMeTalIbl U uX
COCTUHCHHUS;

pEIIeHNe SKCIEPUMEHTAIBHBIX 3a/ad 1Mo Teme «BakHeilmme MeTamisl U ux
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, HILTIOCTPUPYIOIINE IPU3HAKK TTPOTCKAHUS PEaKIIHA
MOHHOTO OOMEHa;

KaueCTBCHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpaxX HOHBIL:
xjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTAaBIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, TPA(PUKOB U TAOJIUII U BBISBISATH YMIIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacCHOTO OOpaIEHUsI C BEUIECTBAMH, MCIIOIb3YEMbIMU
B TIOBCCTHEBHOW JKM3HU, a TaKXKE TMpPaBWJIAMH IIOBEICHUS B IEIIX COCpPEKCHUS
3MI0POBBbSl M OKPYXKAIOIICH TPHUPOAHOW Cpenbl; TMOHWMaHHWE Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HAa »WBBIC OPTaHU3MBI OIPEICICHHBIX BEIIECTB, a TAaKXKE CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS; MOHUMAHUE 3HAYCHUS
KHUPOB, OCITKOB, YTJIEBOAOB ISl OpTaHU3Ma YETIOBEKa;

BJIAJICHUE OCHOBAMU XHUMHYECKOW TIPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
NPaBUWJIBHO MCIOJIB30BaTh HW3YYEHHBIE BEHIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIC YIO0OPEHUS, METAJUIbl M CIUIABBI, MPOAYKTHI MEPEepadOTKH MPHUPOIHBIX
MUCTOYHUKOB YTJIEBOJAOPOJOB (yTIiisi, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE;, yMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIBLHOTO
UCIIOJIb30BAHUS U3YYEHHBIX BEIIECTB U MAaTEPHAJIOB;

YMEHUE YCTAaHABIWBATH CBS3M MEXKIY PEATbHO HAOIIOAEMbIMU XUMHUYECKUMHU
SBJICHHSIMH M TIPOIIECCAaMHU, TPOUCXOMSIIMMH B MaKpOo- U MHUKPOMHPE, OOBSICHSATH
NPUYUHBI MHOTOOOpaswsl BEIISCTB; YMEHHUE WHTETPUPOBATH XUMHUYCCKHUE 3HAHHUS CO
3HAHUAMU APYTHX YUYEOHBIX MPEAMETOB C IIOMOIIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMCHHBIMH TCEXHOJOTHSMH, OCHOBAaHHBIMH Ha  JOCTHIKECHHUSIX
XUMUYCCKON HayKH;, HaJU4YWe OMbITa pabOThl C Pa3IUYHBIMA HCTOYHHUKAMH
uHopMaIMK MO0 XUMHUHM (HAYYHO-TIOMYJISIpHAS JIMTEpATypa, CIOBApH, CIIPABOYHUKH,
MHTEPHET-PECypChl) C OMOpPOM Ha aIrOpPUTM: yMEHHE OOBEKTHBHO OIICHUBATh
nH(}OpMAIHIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM MPUMECHECHHH.
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TpeboBanust K TpeIMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOTO mpeaMera
«Xumus», pacrpeielieHHbIe TI0 roj1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMYIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yibTaTOB OT Trojla K rojy, y>K€ Ha3BaHHBbIC B MPEIbIAYIIMX Tofax MO3UIUHU, Kak
IPaBUIIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Toja
[0 YMOJTYAHHUIO BKIIIOUYAIOT PE3YIbTaThl MPEABITYIIUX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XHMHMYECKHUX IIOHATHH: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS Macca, MacCcoBast JOJIsI XMMUYECKOI'0 JIEMEHTA
B COCIMHEHUHM, MOJSIPHBIM  0O0BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3JeKTPOOTPULIATEILHOCTH ™, CTEIICHb OKHCJICHUS, XUMHYECKasi  peakuus,
KJaccu(uKaIus peakluil: peakiuu COCAUHEHUS, DPEAKIUU Pa3NIOKEHUs, PEaKIuu
3aMEIEeHUs], peakMi 0OMEeHa, 9K30- U SHIOTEPMUUECKHE PEAKINH; *TeIIOBOU 3P PeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CIOW aroMa, aTOMHasi OpOUTAIIb, PaIuyC aTOMa,
XUMHYECKasl CBSA3b, NOJSIPHAS M HEIOJSAPHAs KOBAJICHTHAs CBA3b, MOHHAS CBSA3b, MOH,
KaTHOH, aHWOH, PacTBOP, MAaccoBasl J0Jsl BellecTBa (MpPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. m. 1) u
MIPUMEHSTH ATU TOHATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMHUUECKUX PEaKIIUid, 3JICKTPOHHOTO OaaHca;

OIpEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETICHb
OKHCJICHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHUSAX C OMOPON Ha OMpENETCHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPUHAIJICKHOCTh BEIIECTB K OIPEACIEHHOMY KIIAcCy
COeMMHEHU 1o (opMmysaM; BHUJ XUMHUYECKON CBsI3W (KOBAJICHTHAass W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSAX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETb C ITOMOIIBIO
YUUTENS MPUMEHATH CUCTEMY XUMHUYECKUX 3HAHUH, U1l YCTAHOBJICHHS B3aUMOCBSI3H
MEXy U3yYE€HHBIM MaTE€pHaIOM U MPHU NMOJYyYEHUH HOBBIX 3HAHUM, a TaKxKe Mpu padboTe
C HUCTOYHUKAMU XuMmudeckod wuHbpopmanmu. OpUEHTUPOBATHCS B TOHATHSAX U
onepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHUM
U PEIICHUH PACUETHBIX 33Ja4 C OMOpPOi Ha aNropuUTM Y4eOHBIX ACHCTBUN HM3y4YEHHBIE
3aKOHBI M TEOPUMU: 3aKOH coxpaHeHuss Maccel, llepuomnuecknit 3axkon J[.U.
MeHnneneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOTraJpo; aTOMHO-MOJIEKYJISIpHast
teopusi. COOTHOCHTH 00O3HAYCHHS, KOTOphie uMeroTcss B Tabnuie «llepuomamueckas
cucreMa  xumuueckux — anemeHtoB . M.  MenngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsll sapa,
oO11ee YMCII0 3JIEKTPOHOB M PACHPEICIICHUE UX 0 3JIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMUYECKUE peakiuu (0 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMHM BELIECTB, IO
TEMI0BOMY 3(PQeKTy, M0 U3MEHEHUIO CTENEHU OKHUCIICHUS XMMHUYECKUX 3JIEMEHTOB) C

22



OIIOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHUE CBOICTBAa BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEpPAMU MOJEKYJISIPHBIX YpaBHEHUUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUAX IOCIE
IpeIBapUTEIHLHOTO O0CYXKICHHUS C MEeIaroroMm;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (GopMysie COeIUHEHUS; MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUYETHl MO YPABHCHHUIO XUMHUYECKOW PEaKINH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICTUTEIBPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHUE, 0000IIeHUe, cucTemMaTu3alus, Kiaccuukaius, BbISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX
peaKkiMii; eCTEeCTBEHHO-HAYYHBbIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEpPEHHE,
MOJICIMPOBAHUE, HKCIEPUMEHT *(pealibHbIi M MBICICHHBIN)* TOA PYKOBOJCTBOM
nejarora,

CJIeIOBaTh TMpaBWIAM TOJIb30BAHUS XUMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0OBaHHEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa W KHUCIOPOAA), IMPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TIPOBOAUTH XUMHUYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOUYCH U
KUCJIOT C TOMOIIBbI WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOPAHX H Jp.),
MTOATBEPKIAONMINX KaYeCTBEHHBIH COCTaB HEOPTAaHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) IOl PYKOBOJACTBOM II€/1arora.

9 KJIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYCCKHUX TOHSATHH: XUMHYECKHH JJICMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IPOCTOE BEIIEeCTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTbH, JJIEKTPOOTPHUIATEILHOCTh, CTENICHh OKHCIEHHS, XUMHUYECKas pPeaKIius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3P EKT peakiuu, MOJb*, MOJSIpPHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIIEKTPOJIUTHI, IJICKTPOIUTHUECKAST TUCCOIMAIINS, PEAKIIMA MOHHOTO
oOMeHa, KaTanu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE
peakImMu™, OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTETh, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBJICHHE, aJUIOTPOIus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKass pelIETKa, *Koppo3us
METAIJIOB, CIUIaBBI; CKOPOCTh XHMHUYECKOW pEaKIUu*, TMpeneabHO JOMyCTHMasl
koHuentparus (II1K) Bemecrna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKHUX TMOHATHHA (cM. 1. 1) m
PUMEHSTD 3TH IIOHATHS IPU OTMCAHUH BEIICCTB M MX MTPEBPAIIICHHIA;,

UCTIONb30BaTh 3HAKM W CUMBOJIBI U1l (PUKCAIMU PE3yNbTaTOB HAaOIIOJCHHUIA,
cocTaBieHHUS (OPMYJ BEIICCTB U YPAaBHCHUN XMMHUYCCKHX PEaKIIMK, 3aIUCH JTaHHBIX
ycioBuid 3aia4d. Mcnonb3oBaTh 0003HaueHus, nMmeromuecs B Ileproguyeckoit cucreme
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U TabmuIEe PacTBOPUMOCTH KHUCJIOT, OCHOBAaHMH W COJIed B BOJE MAJIS BBITIOJHEHUS
3aJIaHUMN.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XWMHYECKHUX DSIIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEIMHEHUM C OMOpPOM Ha OMNPENEIEHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIE;
BUJIbI XUMUYECKOM CBSI3M (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCKasi) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOM ¢opmyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHUCIOT M IIEJNIOYEH, *TUIl KPUCTAIUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMaHUE: *OMHCHIBAaTh M XapaKTEepPH30BaTh* TaOIMUHYIO
dopmy Ileproanyeckoil CHCTEMBl XHMHYECKHUX OJJIEMEHTOB: pa3idyaTh TMOHATHUSA
«rnaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manble u
00JIbILIKE MIEPUOJIBI; *COOTHOCUTE™ 0003HAUEHUSI, KOTOPbIE UMEIOTCSI B IEPUOANYECKOM
Ta0JUIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YNUCIO AIEKTPOHOB U PACTIPEAETIEHUE UX MO 3IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCAMHEHUM B IpeAeiiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peakuu (0 YKCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
Ter1oBoMy 3G (PeKTy, M0 U3MEHEHUIO CTENICHEW OKHUCIICHUS XUMUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUUECKUE XUMUYECKHUE CBOWCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI ICKTPOIUMTUYECKON JMCCOLUMALMUA KHUCIOT, LIEN0YEN U
COJIeH; TMOJHbIE U COKpAIEHHBbIE YpaBHEHHUS pEaklUi MOHHOTO OOMEHa; ypaBHEHHUS
peaKlnii, TOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBSA3M MEXy BELIECTBAMHU
Pa3IMYHBIX KIJIACCOB;

packphIBaTh CYILLHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OaaHca 3TUX PEeaKIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
BO3MOXHOCTH MPOTEKAaHUSI XUMHUYECKHX MPEBpallleHUd TMOcjiae MNpelBAPUTEIHLHOTO
00CYXKJIEHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHUS; MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHYECKOW peakuuu C
OIIOPOU Ha aJITOPUTM;

ClIeIOBaTh MpPaBUJaM IIOJIb30BAHUS XHMHUYECKOM NOCYyAOM U J1abopaTOpHBIM
o0Opy/OBaHUEM, a TakXKe IpaBWiIaM OOpaIlEHHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBITMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

IPOBOJUTH pPEAKUWH, MOATBEPKAAIOIIME KAaYECTBEHHBIM COCTaB pa3IMYHBIX
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BEIIECTB: pACHO3HaBaTh OMNBITHBIM MMYyTEM XJIOpUI- OpOMHUI-, HMOAUA-, KapOoHAT-,
docdar-, cunukar-, cynabdar-, TUIPOKCUI-HUOHBI, KAaTHOHbl aMMOHHUS W HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOAHBIX PACTBOpPAX HEOPraHUYECKUX
BEIIECTB;

IPUMEHATh OCHOBHBIE OINEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0O0OOILEHUE, CHUCTEMAaTU3allUl0, BBIABICHHE  MPUUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsI U3Yy4YEHHUs] CBOMCTB BELIECTB M XMUMHUYECKUX PpEaKLuil;
€CTEeCTBEHHO-HAyUHbIE METO/bl O3HAHUS — HAOJII0JIeHNE, U3MEPEHUE, MOJICINPOBaHNUE,
AKCIIEPUMEHT (pEeabHbIA U MBICIICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHHUE

Temarnueckoe TUIAHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKJI0M TeMbl Y4eOHOIO MpeaMeTa « XUMUsD)
®denepanbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAlOT C COOTBETCTBYIOUM pazneniom denepanibHON paboyeil mporpaMMel
yueOHOTro rmnpeameTa «XHMHs» OCHOBHOM 00pa3oBaTelbHOM MMporpaMMbl OCHOBHOTO oOmiero oOpaszoBanus. [lpu sTom
Opranuzanus BOpaBe cama BHOCUTb M3MEHEHHUS B COJIEp’KaHME U paclpesielieHne y4eOHOro Marepuana 1o rojgam oOydeHus, B
MOCJIEI0BATEIbHOCTh M3YUYEHHSI TEM M KOJIMYECTBO YaCOB Ha OCBOCHHE KaXJIOW TEMbI, OIpEIeSieHne OpPTaHU3allMOHHBIX (HOpM
oOyueHus u T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUUW OMpeeNsieTcsi BhIOpaHHBIM oOpa3zoBaTesibHON opranuzamueii YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU

Y4EOHBIX TEM..

8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

TemaTH4yeckoe INIAHUPOBAHUE

MpumepHble TeMbl,
pacKpbiBaloLwwme faHHbI pa3gen
nporpammel,

W KOJIMYECTBO 4YacoB,
OTBOAMUMOE Ha UX U3yyeHue

OcHOBHOE coaep)KaHue

OcHOBHble BUAbl AeATEeNbHOCTU
obyuarowmxca

Paznen 1.IlepBoHavanbHble XUMUYecKHe MOHATHA(14 1)
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Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJIOBEKa

(44)

*XvMuA B cucTeMe HayK. Posb XMMHHM B KU3HHU
yesoBeka.* Tesa u BemecrBa. Pusnyeckue CcBoOICTBa
BemecTB. [lpaBusna  Ge3omacHoro  o6paljeHuss C
BellleCTBAMU M JIabOpaTOPHBIM 060pys0BaHUEM. YucTble
BelllecTBa U CriocoGbl  pasfieleHUss CMecem.
*TloHATHE 0 MeTO/aX I03HAHHUSA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUAbI XUMUYECKOU MOCyAbL. 3. 06pasiibl
BELIECTB.

4. Cnoco6nI pazjiesieHus cMecel (uabTpoOBaHHUE,
BblIIapHBaHUe, AUCTUIALHS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI
JlabopaTopHbIE ONbBITHI:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLIbIO MarHUTa.
[TpakTHYeckue paboThI:

Ne 1. JlaGopaTopHOe 060pyi0BaHHE U IPUEMBI 06palleHHs
C HUM

Ne 2. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

CMECH.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATHUH C TOMOILbIO N1€Jjarora.

PackpbIBaTh PoJib XMMHUHU B IPUPO/iE U )KU3HU YEJIOBEKA, €€ CBA3b C APYTUMH HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OZJHOPOJHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh Ppu3nyecKkre U XMMUUECKHE SIBJIEHHUsI C ONOPOH Ha ONpesiesIeHuUs.

OnpefensiTh NPU3HAKK XUMUYECKHUX PEAKLMH U YCI0BUS UX IPOTEKAHUS.

Cyie1oBaTh NPaBUJIaM M10JIb30BAHUS XUMUY€ECKOH MOCY/101 U JIabOpaTOPHBIM 000pyZ0BaHUEM, A
TaK)Xe IpaBUJIaM o6palleHUs C XUMUYeCKMMH Bellle-CTBaMH B COOTBETCTBHH C
WHCTPYKLHUSAMH 110 BBIIOJHEHHUIO IPAKTUYECKUX PabOT 0/ KOHTPOJIEM IleJjarora.

[l1aHUpPOBATb U NPOBOAUTb XUMHYECKUH 3KCIIEPUMEHT 110 U3yYEHHUIO U OIMCAaHUI0 PU3UYECKUX
CBOWCTB BelLeCTB, CIOCOG0B pa3/iesieHHUs cMecel BelleCTB 110/, PyKOBOJCTBOM IleJjarora c
06CyX/IeHHEM IJIaHa PaboThI.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IPOIlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IIONYJ/IAPHYIO JIMTEPATyPy XMMHUYECKOT0 COZlepXKaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJjarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmapar Kypca XMMUH

Tema 2. BemecTBa
U XUMUYeCKHe peaKum

(74)

AToMBl M MoJieKy/bl. XMMUYECKHE 3JIEMEHTBL. 3HaKU
(cuMBOJIBI)  XMMHYECKHX OTHOCUTe/IbHAS
aToMHasi Macca. [IpocTble U CI0XHbIe BelecTBa. ATOMHO-
MOJIEKYISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTe/bHAs  MoOJIeKyJisipHas  Macca.

MaccoBas A0JId XUMHWYeCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMHUYECKHe sIBJeHHUs. XHUMHUYecKast
peaknua Hu eé IIPU3HaKH. YpaBHeHI/lﬂ XHUMHUYECKHUX
peaKuHﬁ. 3akoH COXpaHEHHA MacChbl BellecTB Tunsl
XHUMHUYECKUX peaKLlHl‘;l (COE,E[I/IHEHI/IE,

3aMellleHUe, 0OMEH).
*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEUCT.*

pa3JjioxKeHue,

AemoHcTpauumn

dusnyeckue siBeHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHEe U KOH/IeHCalusl BOJbI U T. A1.).

XuMHYeckHe siBJeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/IelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IpuMeHATDb ecTeCTBEHHO-HAy4YHbIe MEeTO/Ibl I03HAHHUS (B TOM 4HCJie HAab/II0/IeHHE,
MO/leJIMPOBaHNUeE, SKCIIEPUMEHT) U OCHOBHBIE ONlepaliiy MBICJUTENbHOH e TeIbHOCTH
(cpaBHeHHUe, KJIacCUPUKALMSA) AT U3yYEHHUs BEIeCTB M XUMHUECKUX PeaKIMi ¢ onopod Ha
aJITOPUTM UJIM CXEMBI.

PackpbIBaTh CMbIC/I U3yYaeMBbIX MOHSATHI U 3aKOHOB U NPUMEHSATb 3TH NOHSATHUS IPH ONUCAHUU
CBOWCTB BeIEeCTB U UX NPeBPALeHHH ¢ OITOpOi Ha IJIaH U KJII0YeBbIe CJI0Ba.

PaznyaTh Gu3nYeCcKre U XUMUYECKHE IBJIEHHS, 00'BSCHATD UX CYLIHOCTb C TOYKU 3PEHHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHUS C ONIOPOI Ha ONpe/iesIeHUs] U CXEMBI.

OnpefesiTh IPU3HAKK XUMUUYECKUX PeaKIUH, YCI0BUS UX NPOTEKaHUs.

OGBACHATD CYLIHOCTh PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS C UCII0JIb30BAHUEM BU3ya/IbHOH OMOPBHI.

KnaccuduunpoBaTh XMMHYECKHE PEAKLIUH (110 YUCJIY U COCTABY Pearupyolux 1
006pa3syoLIMXCcs BEllecTB) C ONOPOM Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB [0 BaJEHTHOCTH U ONPeJIeIATh BaJIEGHTHOCTb MO
¢dbopMysiaM BelleCTB C ONOPOM Ha aJITOPUTM YYeOHBIX AEUCTBUM.

PaccTaBisATh K03QPUIMEHTHI B ypaBHEHUAX XUMUYECKHUX PEAKLMH € OIIOPOH Ha aITOPUTM
y4e0HbIX IeHCTBUH.

CrneoBaTh NpaBUIaM N0JIb30BAaHUS XUMHUYECKOH OCYZ0H U 1aGbOpaTOPHBIM 060pyf0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BEIleCTBAMHU B COOTBETCTBUHU C MHCTPYKLUSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMHUYECKHX OIBITOB [0/ KOHTPOJIEM IleJlarora.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoLiecce UCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-HOIYJIIPHYIO JINTePaTypy XMMUYECKOT0 COoJlepKaHus, CIpa-BoY-Hble

27




bapus,

passioxkeHue rufpokcuaa Meau(ll), B3aumoaeiicteue
)KeJle3a C cepoH, B3aMMO/IeHCTBHE JKeJjle3a C paCTBOPOM
cosu meau(11)).

OmnbIT, WIJIIOCTPUPYIOLIMH 3aKOH COXpaHEHHsI MacChl.

Na6opaTtopHble 1 NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IprMepbl GU3HNYECKUX ABIEHUH (TJ1aB/IeHHEe BOCKa,
TasiHUe JIbJA).

[IprMepbl XMMHUYeCKUX sIBJIEHUH (IpoKavBaHHe MeIHOM
IPOBOJIOKH, B3aUMOZEHCTBHE MeJla C KUCIOTOM).
Mogieny aTOMOB U MOJIEKY.L.

IIpakTrueckas pabora Ne3. [IpusHaku nmpoTexaHust
XUMHUYECKUX PEaKIHH.

BbluncneHus

— OTHOCUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MacCOBOM JJ0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.Jie
CO€eJIMHEHUS

MaTepuaJbl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM I1€Jjarora.

BbicTpanBaTh pa3BEPHYThIe NHUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHSATUHHbBINA
anmapart Kypca XMMUHU

Tema 3. KosuuecTBeHHbIE
oTHOLIEeHHs1 B Xumuu (34)

KosmyectBo BewectBa. MoJsib. MosisspHass Macca. 3akoH
00BbEM rasoB. PacyeTbl 1O

MaccoBod  J0JIU

Aorazpo. MoJssApHBIi
dopmyue.

XMMHUYECKOro »3JIeMeéHTa B CO€JWHEHHH, KOJIM4eCTBa

XUMHUY€eCKOU PacueTnl
BellleCTBa, MOJIAPHOM Maccbl. PacyéTbl Mo XUMHUYECKUM
YpaBHEHUSIM.

JleMoHCcTpayus:

- 06pasiibl BElIeCTB KOJIMYeCTBOM OJJUH MOJIb

Boruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaTh CMBIC/ U3y4YaeMbIX IOHATUN U IPUMEHATD 3TU MIOHATHS, a TAKXKe U3yYeHHble
3aKOHBI U TEOPUH JJI pellleHUs] pacyéTHBIX 3a/1a4 C HOMOLbIO Nleiarora.

BeIuKCAATE MOJIIPHYIO MacCy BellleCTB; KOJIMYECTBO BelllecTBa, 06'bEM rasa, Maccy BellecTBa C
onopoi Ha o6paszel, Ha GOPMYJIb;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUUECKUX peaKLUi c olopoi Ha o6pasel, aJrOpUTM
y4eOHBIX JeHCTBUN: KOJIMYeCTBa, 06 bEMa, MacChl BelleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06 bEMyY, Macce peareHTOB UM IPOAYKTOB peaKLUHU.
BricTpanBaTh pa3BEépHyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C 0NIOPOH Ha MHPOPMAIHUIO U3
y4eOHHUKA U CIIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO IleJjarora.

Paspen 3. llepuoauyeckuii 3akoH 4 [lepuogudeckas cucteMa XMMHYeCKHUX 31eMeHTOB /[I. U. MeHAae1eeBa.
CTpoeHue aTOMOB. XUMH4Y€eCKasA CBA3b. OKMC/IMTE/ILHO-BOCCTAaHOBUTE/IbHbIE peakuyu (15 4)

Tema 4. CtpoeHue atoma.
Mepuoanuecknii 3aKoH u
Mepuoauueckana cuctema
XMUMUYECKUX INEMEHTOB

A. . MeHgeneesa. (7 4)

[lepBble MONBITKKM  KJACCUOUKAIUU  XHMHYECKHUX
3JieMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(esiouHBIE U LIEJ0YHO3eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEpPTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pasyoT

aMoTepHbIe OKCUABI U TUAPOKCUBL*

PaCKprBHTb CMBbICJI NIEpUOAUYECKOIr0o 3aKOHA 110 pyKOBOACTBOM I1efarora.

[ToHuMaTh CylleCcTBOBaHUe nepuo,qw{ecxoﬁ 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(HBMeHeHI/Ie pagnuyCcoB aTOMOB U 3]IeKTpOOTpI/l]_[aTeJIbHOCTI/I) u UXx COEAI/IHCHI/Iﬁ oT
IOJIOXKEHHA B HepI/IOAH‘{eCKOﬁ CucrteMe U CTpOEHHUA aTOMaA C UCII0JIb3OBAHHUEM CXEM U Ta6JII/ILL

YcraHaB/iMBaTbh CBSA3b MeX/Jy IMOJIOKEHHWEM 3JIEMEHTA B HepPIO,E[PI'-[eCKOﬁ CUCTEeMe U CTPOEHHEM
€ero atromMa (COCTaB W 3apdan 44pa, 06Luee YHUCJIO 3JIEKTPOHOB U pacripeieJieHue Ux 1o
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[lepuoanyeckuii 3akoH. [lepuojuyeckass cucrema
XUMUYECKUX 3J/1IEMEHTOB . U. MeHpeneeBa.
KopoTkonepuoanass W *aiuHHOmepuogHas*  GopMbl

[lepyonyecKkoi CUCTEMbl XUMHYECKUX 3jeMeHTOB [l
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMEepoB Iepyuofa U TPy
3JleMeHTa.

Ctpoenue aTomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 0060JI0YEK ATOMOB
nepBbix 20 XHMHYECKHX 23JIeMeHTOB [lepuoguyeckoit
AN XapakTepucTHKa

3JIEMEHTa 1o ero

CUCTEMbI MeHieneeBa.

XHMHYECKOTr 0o MOJIO)KEHUIO B
[lepuoandeckot cucreme /. U. MeHzeneesa.

paauyca
MeTa/lJInYeCKUX u

*3aKOHOMEPHOCTH  H3MEHEHHUS aToOMOB

XUMHYECKUX 3JIEMEHTOB,
HeMEeTA/UIMYECKUX CBOWCTB IO TpynmaM W HepUojaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoin
CHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /JIs1 Pa3BUTHUS HAyKU U
npakTuki. [I. U. MeHjesieeB — y4éHBIN U rpakJaHUH.*
JAemoHcTpauumn
KopoTkomneproanas u iyIMHHONEpUoAHasA GOpMbI
[leproguyeckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
. U. MeHpeneeBa.
0O3HaKoMJIeHHE C 06pa3l[aMi METAJIJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlabopaTOpHBIN OMBIT:

BsaumogeiicTBUe THUAPOKCHAA LMHKA C pacTBOpaMu
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) IO 06pasny.

[IporHosupoBaThk XapaKkTep U3MeHEeHHS CBOMCTB 3JIEMEHTOB U UX COeJUHEeHHUH 10 Tpynnam 1
nepuojam [lepuoanyeckoi cHCTeMBbI C TOMOLIBIO NTeAarora.

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX ePHUOA0B, Ka/lus, KalbLus M0 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /[l. U. MeHeneeBa.

CiieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0PATOPUU IPH UCIOJIb30BAHUH XUMUY€ECKOH
nocy/ bl 1 060pyA0BaHuUs 0] KOHTPOJIEM lefiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBEThI C 0OPOM Ha HHpOpMal1Io U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHBINA
annapar Kypca XMMHUH 10c/le CTPYKTYPHUPOBAHUS MaTepHuaJia C UCII0/1b30BaHHWEM KJIHILIe.

Hcnosib30BaTh NpHY BBIIOJHEHUH yYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBAaHUs MaTepHaJia, ClipaBoYHble MaTepHassl ([lepuogudyeckyro cucTeMy
XUMH4YeCcKux 3jieMeHTOB /JI. Y. MeH/jes1eeBa, Tab1M1ly paCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJied B BOJie, 3/IEKTPOXUMUYECKUH psiJi HAaIPsKEeHUH MeTaJlIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIIPHYIO JIUTEPATYPy XMMHUUECKOT0 COJleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa MOJ PyKOBOJCTBOM Iejiarora

Tema 5. CTpoeHue BelecTB.
XuMuYecKas CBs3b.
OKHCIUTETBHO-
BOCCTAHOBUTE/IbHbIE PeaKIUH

(89

Xumuyeckas  cBa3b.  KoBaneHtHas — (mojsipHas W
HEMOoJISIpHAs)  CBA3b.  *OIJIEKTPOOTPHUIATEIIBHOCTh  aTOMOB
XUMHYECKUX  AJIEMEHTOB.™ HNonHast  cBs3b. *Tunel
KPUCTAJUTMUECKHX PEILIETOK. ™

CreneHb OKUCJIEHHUS]. OKHUCIUTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKILIUH: TOPEHHE,

PackpbIBaTh CMBICIT U3y4aeMbIX OHATUN O]l PyKOBOACTBOM I€arora.

OmnpenenaTh BUI XMMHUYECKON CBSI3M B COEAMHEHUH € HCIIOIb30BAHHEM CXEM.

OmpenensiTs CTENeHb OKHUCICHUS] XHMHIECKOTO JIEMEHTa Mo (JOPMYJIe €ro COSTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmpenensTs eMEHT (BEIIeCTBO) — OKUCIHTENb U HJIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEIIb.

OOBACHATH CYIIHOCTH NTPOIIECCOB OKUCIEHUS U BOCCTAaHOBIICHUS.

CocCTaBIIATh NMEKTPOHHBIH OanaHc ¢ y4ETOM YKCiIa OTAAHHBIX M HPUHATHIX AICKTPOHOB.

CocTaBiATh ypaBHEHHE OKHCIUTEIFHO-BOCCTAHOBUTEIBHOM peakiuy MO alropuTMy pasbopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

Vcnonp30BaTh NpH BBIMOIHEHUH y4eOHBIX 331aHUIl TEKCThI yueOHHKA MOCIIe CTPYKTYPUPOBAHUS

MaTepuaa, CpaBOYHbIe MaTepuasl (IEPUOIUUECKYIO CUCTEMY XMMUYECKUX 3J1eMeHToB J1. 1.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menneneea, TabIHIly PaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U CONEH B BOJIE, HIICKTPOXHUMUYECKUH PsIll
HarnpsDKeHUH METaIoB)

PaspgeJ 2. BaxHejilne npecTaBUTe/ I HEOPraHMYeCKUX BenecTs (35 1)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3JleMeHT U Impoctoe BelecTtBo. O30H. HaxoxzaeHue

KHCI0pOJa B HpuUpose, U3MYECKUE U XUMHYECKHE

cBocTBa. Peakuuu TropeHHUs] MPOCTBIX H  CJIOXKHBIX
BewiecTB. *TemsioBoil 3¢deKT XMMHUYECKOH peaKLHH.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHEe
ypaBHeHHs.* [loHsTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KUCJ0poJa B

IpYMeHeHHue

JIabopaTOpUM W MPOMBIILJIEHHOCTH.
KHCJIOpOJa. KpYyroBOpoT KHCJOpoJa B
npupoje. TonnBo: yrosb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHUE TTAapPHUKOBOT0 3pPeKTa, paspylieHre 030HOBOTO
cJ1051.

Bomopon —
HaxoxxgeHue Bojoposa B mnpupoje, dusnyeckue u
XUMHYeCcKHe CBOWcTBa (Ha mpuUMepe B3auUMOJEHCTBUS C

3JIEMEHT )54 npocroe BellecCTBO.

HEMeTa/UlaMHM M OKCHJAaMH MeTa/lJIOB), NpUMeHEHHE,
*coco6nl nosydeHus.* [onsaTue o kucaotax KucaoTsl u
COJIH.

JAemoHcTpauumn

BsaumogeiictBue ¢ocdopa, ceprl U Kese3a C KUCI0POAOM
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpejesieHUe coJlepKaHUSI KUCJI0pPO/a B BO3JyXe.
OHblTbl, JAEMOHCTPpHUpPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
NpeKpaueHnud ropeHusd.

Na6opatopHble ¥ npaKTMyeckne paboTbl

JlabopaTOPHBIN OINBIT:

O3HaKoMJIeHHe C 06pa3liaMHi OKCHJOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONUCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne

€ro CBOMCTB.

Borunciaenns

PackpbIBaTb CMBIC/ U3y4aeMbIX NOHATHH U IPUMEHATb 3TH NOHATHA NIPYU ONTMCAHUU CBOMCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHHUEM ONOPHBIX CJIOB U KJIMILIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNnuch
COCTaB BO3/yxa, pU3UYECKUE U XU-MUUECKHEe CBOWCTBA KUCIOPO/a, CIIOCOObI EI0 MOTYYEHHUS,
IpUMeHeHUe U 3HaueHUe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHMBATb peaklMy TOpeHusI U Me/IJIEHHOI'0 OKHCJIeHUS C IPe/iBAapUTENbHBIM 06CYyKAEHUEM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI /1A TOJIYyYeHUsI KUCI0poZa (BbITECHEHUEM BOJbI M BO3/yXa).

PacrnosHaBaTb ONBITHBIM yTEM KUCJI0POJ, OJ KOHTPOJIEM Nlefarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BEleCTB, MOJIEKYISAPHbIX
ypaBHeHUH XMMHUYECKHUX peaKLui C yyacTHeM KUCI0PoJa.

OGBACHATD CYLHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C 3arps3HEHHEM BO3/yXa.

CrnefoBaTh npaBu/IaM 6e30MacHOM paboThI B JIJaGOPATOPHU NPU UCII0JIb30BAaHUU XUMUYECKOH
HOCYy/ibl M 060PYy10BaHHUS 10/, KOHTPOJIEM ITeZlarora, a Takxe npaBu/aM 06palleHus ¢
rOpIOYHMMH BellleCTBAMH B ObITY.

[lnaHMpOBaTh M OCYLIEeCTB/IATE Ha NPaKTHKe XUMHUYeCKHe SKCIepUMEeHThbl, IPOBOJUTD
HabJII0[ieHus, ieJlaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepu-MeHTa N0/l pyKOBO/CTBOM Ilejiarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIe.
HWcnosnb30BaTh NpHY BbINOJHEHUH yUe6OHBIX 3alaHUH U B IIpoliecce UcCaef0BaTelbCKON
JlesITeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPAaTypy XMMHUUECKOT0 COZiep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEepHeTa 10Jf pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALHIO U3
y4eOHHKaA U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOY Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapatT Kypca
XUMHH
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— MOJIeKyJIﬂpHOI;‘I MaccChbl KHMCJIOpOZa U 0O30HaA Ha
OCHOBAHHUU aTOMHOM MacChl XMUMHUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga. Ee cocraB. CTpoeHue. MosiekyJibl. *®u3nyeckue
cBolicTBa BoJbl. Boja kak pacTtBopuTesib.* PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HachIleHHbIX U HeHacChllleHHbIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBodt [Josu
BelllecTBa B pacTBope (MpoLeHTHas KOHLIEHTpalusi).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/ioXKeHUE, peaKIuu C
HaTpHeM, OKCU/IOM KasbLius, okcuaoM cepbllV [ToHsATHE 06
OCHOBaHUAX. PoJsib pacTBOpoB B NpUPOJe U B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue
NpUPOJHBIX BoA. OXpaHa M 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbl; B3aUMOJEUCTBHE BO/IbI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTHIO.
HccneqoBaHue pacTBOPOB KUCJIOT U LeJI0YEN C TOMOILbIO
WHJIUKATOPOB.

Na6opatopHblie U npakTU4eckne pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/eHHe PacTBOPOB C ONlpeieIEHHON
MaccoOBOH Jl0J1ell paCTBOPEHHOTO BelllecTBa.

PackpbIBaTh CMbIC/ U3y4aeMbIX TOHATHH U IPUMEHSTh 3TH HOHATHS IPU ONTMCAaHUU CBOMCTB
BeIlleCTB U UX NpeBpaleHUH C TOMOIIbIO IIefjarora.

XapakTepu30BaTh GU3NUECKUE U XUMUIECKHE CBOUCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX IPOLECCAX C ONOPOY Ha IJIAH U CXEMY.

CoCTaB/ISATh YpaBHEHHUS] XUMUYECKUX PEAKIUN C yYaCTUEM BOJbI C OIOPOM HA CXEMY.

OGBSICHATD CYLHOCTb 3KOJIOTUYECKUX TPO06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CIOCOOBI OUUCTKHU BOJBI OT IPUMECEH, MepPhI [0 OXPaHe BOJ OT 3arpsi3HEHUS 0Cie
[peJBapuTeJbHOr0 CTPYKTYPHUPOBAHUA MaTepUaJa.

HJIaHPlpOBaTb " OCYILIECTBJIATb HAa IPAKTHKE XUMHUYECKHUe 3KCIIEPUMEHThI, IPOBOAUTDH
HabJII0IeHus, JieJIaTh Bbl-

BO/JbI I10 pe3yJIbTATaM 3KCIIEPHUMEHTA 1104 KOHTPOJIEM IleJarora, ¢ UCroJib30BaHWEM KJIHIIEe.

CiefoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH HUCNIOJIb30BAHUH XUMUYECKON
MOCy/bl U 060PY/I0BaHUS 10/, KOHTPOJIEM MEeAArora.

[IpOBOAUTH BBIYUCJIEHUS C IPUMEHEHHEM IOHATHS «MacCoBasi 10JIsl BELeCTBA B paCTBOPE» C
onopoi Ha GpopMyJIblL.

HcnoJsib30BaTh NpY BHINOJHEHUH Y4e6GHBIX 3aZlaHUH U B IPOLecce UCCIe0BaTeNbCKOM
JleITeJIbHOCTH Hay4YHO-NONMYJISIPHYIO JIUTEPATyPy XUMHUUECKOT 0 COJlepXKaHUsl, CIPAaBOYHbIe
MaTepHaJibl, pecypchl MHTepHeTa oJ, pyKoBOCTBOM NeAarora.

BeicTpauBaTh pa3BEépPHYThIe IUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOil Ha HHPOpPMALHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTEPHaJI0B, FPAMOTHO UCII0JIb30BaTh U3y4eHHbIH MOHATHIHBIHI
amnmnapart Kypca XMMHUH [0ocJie IPeBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. Jj1IeKTpoIuTHYECKas
Aucconanus. XuMru4ecKue
peaknuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JTIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AUCCONMANMA.  OJEKTPOIUTHl |
HEICKTPOIUTEL. Katnonsl, AQHHOHBIL. *MexaHu3M

aucconuany BEHIECTB € Pas3siIMYHbIMU BUAAMHU XHAMHYECKON
cBsa3u. [loHsATHE OCTEIIeHH ,III/ICCOIII/IaIII/II/I.* CuIbHEIE U cl1a0bIe
SJICKTPOJIUTHIL.

Peakmun moHHOTO obOmeHa. YcmoBus NPOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00MeHa 1o xoHma. IlomHbIe B COKpaIIIéHHBIe HOHHBIC

ypaBHEeHUS peakuui. XHMMHYECKHE CBOMICTBa  KHCIOT,

OCHOBaHWI W COJed B CBeT€ MpEACTaBICHHH 00

PackpbIBaTh CMbIC/ U3y4YaeMbIX NOHATHH, @ TAK)KE CMBIC/I TEOPUH 3JIEKTPOJUTHYECKOH
JIUCCOLIMALIMU C OIIOPOH Ha CXEMBI.

OGbsICHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N€Jjarora.
CocTaBJITh YpaBHEHUS JUCCOLMALIMU KUCJIOT, IieJI0YeH U coJieH, TOJIHbIE U COKpALEHHbIE
HMOHHbIE yPaBHEHUS XUMUYECKHUX peaKI[Mi HOHHOI0 0GMeHa.

[11aHMpOBATE M OCYIIECTB/IATE HA NPAaKTHKe XUMUYECKHe IKCIIepUMEHThI, TIPOBOAUTH
HabJII0IeH s, /ieJIaTh BBIBO/BI 110 pe3yJIbTaTaM 3KCIepUMeHTA MOoCIe MpeBapUTeTbHON
paGoThL

CienoBaTh NpaBUaM 6e30MacHON paboThI B JIJAOOPATOPUU NPH HUCTIOJIb30BAHUH XUMUYECKON
NoCy/ibl ¥ 060pyZ0BaHUs 0] KOHTPOJIEM Ilefiarora.
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INEKTPOIUTUIECKOH Juccoranuy. KadecTBeHHBIE peakinu
Ha KaTHOHBI M aHWOHBI: HOHBI XJIOpWA-, OpOMHI-, HOIVI-,
cynedar-, docdar-
THIPOKCHI-UOHBI, KaTHOHBI aMMOHMS, MarHus, KaibIus,

KapOOHAT-,  CHJIHMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
HPHUCYTCTBYIOLIKE B BOJHBIX PAaCTBOPaX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WITHOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbl

JlabopaTOpPHBIH OMBIT:

Peakjuy HOHHOT'0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cysabdata meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOHM KUCJIOTBI, peaKius HeUTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHUC/IOTOM.
Borunciiennsa

— 110 YpaBHEHHUSIM XUMUYECKUX peaKLUi

[IpOM3BOAUTH BBIYUCAEHUS 10 XUMUYECKUM YPaBHEHHSIM.

BbIcTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEpPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBIN
anmapaT Kypca XHMUU [10CJIe NIPe/iBapUTeNbHOTO0 CTPYKTYPUPOBaHUs MaTepuaia.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCCej0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalUH C eJaroroM

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanus HeopraHU4ecKUX CoeJUHEHUH.

Oxkcufibl: cocTas, kaaccudukanus (*OCHOBHbIE,
KHUCJIOTHBIE, aMOTEPHBIE, HECOIe06pasyoLe Ha
npuMepe oKkcuja yriaepoaa ll v okenga asora I1*),
HOMeHKJaTypa *[losyyeHne™ U xuMHUYecKue CBONCTBa
OKCH/I0B (B3aMMO/IeHCTBHE C BOJOH, KUCIOTAMH,
11eJ104aMH).

OcHOBaHHUA: COCTaB, KJIaccupuKanus (1e094 U
HepacTBOpPHMbIe OCHOBaHHs), HOMEHKJ/IATypa, u3ndecKre
Y XUMUYeCKHe CBOMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI NTOJIy4YyeH s *
KucsoTsl: cocTas, kJaccupukanvsi, HOMEHKJIATypa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBHE C
MeTaJlyIaMH, OCHOBHBIMH OKCH/IJAMH, OCHOBAaHUSAMH,
COJISIMHM Ha IPUMeEPE COJITHON U CEPHOH KHUCJIOT),
*croco6bl MoJIydeHus.* PsiJl akTHBHOCTH MeTaJlJIOB.

Couu (cpeZiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I[eJI09aMH U COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJIACCAMU HEOPraHUYeCKUX
coeguHeHul. [eHeTHYeckue psabl. [loHsATHE 06
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Ormpenenenre OCHOBHBIX KJIACCOB HEOPTAaHMUIECKUX COSANHEHHH 1Mo MmabIoHy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHHUI Ha OCHOBE
OIpEJCIICHUS.

Cocrasienre GopMya OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COSANHEHUH M Ha3bIBaHUE UX I10
MEX/[yHapOJHOM U TPUBHAIBEHOH HOMEHKIIAType C UCIIOIb30BaHUEM ONPEACIICHUS U TaOInIIbI
PacTBOPUMOCTH.

KnaccnduimpoBanue n3yqaeMbIX BEIIECTB MO COCTABY U CB0LCHEAM C ONIOPOH Ha OTIPEAeNeHNs,

CXEeMBI ¥ TaOJIHMIly pAaCTBOPHMOCTH.

CocraBieHne TaOIUIbI TEHETHIECKUX PSOB U CXeMbl «[ eHeTHueckast B3anMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COEAUHEHUI M0/ PyKOBOJICTBOM IIEarora.

[Iporuo3upoBaH#e CBOWCTB BELIECTB HA OCHOBE OOIINX XMMUYECKUX CBOMCTB H3YUSHHBIX KJIaCCOB,
IpYMII BELIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIOJIb30BaHNEM cXeMbl «I eHeTnueckas B3aMMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUI» 0] pyKOBOJACTBOM IeJlarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH PeaKIUii, HIUTIOCTPUPYIOLUINX XUMHUYECKHE CBOHCTBA
H3y9IEeHHBIX KJIACCOB U CHOCOObI NONYYeHUs BEIIECTB H3yIEHHBIX KJIACCOB, TPYIIIL, a TaKKe
TIOJTBEPKIAIOIINX TeHETHUECKYTIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBbHYIO CXEMY B
Ka4eCTBE 3pUTEIBHON OMOPBIL.

CocraBieHre MOJIEKYSIPHBIX YPaBHEHUH PeakIuii 0 CXeMaM ¢ IPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOpA pPearkupyroNix BEIeCTB.

Brraucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMH KOJIMYecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOILYKTOB PEAKIHHU 110 alrOPUTMY.

[InaHupoBaHUE U OCYIIECTBICHHE HA MPAKTHKE XUMHIECKOTO IKCIIEpUMEHTA U HaOMIOACHHS 110




*aM}OoTepHbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIOMUHUSA): XMMUYECKHE CBOMCTBA B3aUMOAENCTBHE C
KHMCJIO0TaMH U 1eJI09aMH, Pa3JIoKeHHe IPYU HarpeBaHUuU.*

[emoHcTpauum

O6pasibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIACCOB.
B3auMozelicTBre pacTBOpa CEpHON KUC/IOThI C OKCUZ,0M
menu(11).

Peakuus HeHTpanusanuu.

BriTecHeHHe 0JHOTO MeTasljla APYTUM U3 pacTBOpa COJIU.

NabopaTopHble 1 NpaKkTUYecKkne paboTbl
JlaGopaToOpHbIE OMbBITHI:

B3anMozielicTBHe KHCJIOT C MeTa/IaMH.

[losryueHHEe HEpPaCTBOPUMBIX OCHOBAaHUH.
B3auMozelicTBHe HepaCTBOPUMBIX OCHOBaHUMU C
KUCJ0TaMHU.

Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUM.
[IpakTHyeckas pabora:

Ne 7. PelneHue akcliepMMeHTaIbHbIX 3a/a4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeJUHEHU».

BbluncneHus
— I10 YpaBHEHUSAM XUMHUYECKUX peaKL Ui

PYKOBOJCTBOM yUHUTEJNS.

®DopMyIHpoBaHHE BBIBOJOB IO pe3yIbTaTaM AKCIIEPUMEHTA € HCIIOJIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUE C HOMOIIBIO MEJarora U BEINOJIHEHNE MPaBmII Oe30macHoi paboTH! B labopaTopun
TIPY UCTIONIb30BaHNH XUMHUYECKOH OCY Bl B 000PYyIOBAHHS.

Hcnionb30BaHue NpY BBINOIHEHUH YUeOHBIX 3a1aHUIM U B MPOLECCE UCCIIEN0BATENbCKOM NI TeTbHOCTH
HAaYYHO-IIOMYJIIPHOM JIMTEPATYPbl XUMUUECKOTO COAEPIKAHMUs, CTIPABOYHBIE MaTEePHUATIbI, PECYPCHI
HHnrepHerta, ocymiecTBIeHHE BBIOOpa MO PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBaHue pa3BEPHYTHIX MMCHbMEHHBIX M YCTHBIX OTBETOB C OIOPOil Ha HHGOPMAIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaIOB, IPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHIHOTO
ammapara Kypca XMMHH C UCIIOIb30BaHIEM IUIaHa, OTIOPHEIX CIIOB, AJITOPUTMA.

Paspen 3. BewwecTBo U XMuMmuyeckue

peakuum, 44

Tema 10. Xumnueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTN
XMMUYECKUX peaKkumii (4u)

*TloHATHE O CKOPOCTH XMMHUYECKOW peakuuu. PaKkTopsl,
BIIUSIONINE HAa CKOPOCTh XUMUYECKOH peakiuu. IlonsTre o
TOMOTEHHBIX M TETepOTeHHBIX peaknusax. IloHstme 006
0o0paTUMBIX ¥ HEOOpPaTUMBIX XHUMHYECKHX PEaKI[HAX.
TlomsTne o xmmmdeckoM  paBHOBecun. CwmemeHne
XUMHYECKOTO paBHOBecHs. (DakTOphl, BIUAIOMKE HA
CKOPOCTh XUMHUECKOH PEaKINH ¥ TTOJI0KEHNE XUMIUIECKOTO
paBHOBecus. Kiaccudukanmst XMMHYECKHX peaknui 110
Pa3HBIM OCHOBaHUSIM.*

PackpbsIBaTh CMBICIT H3y9aeMBIX TIOHATHH ¥ IPAMEHATH 3TH MOHITHUS P ONHCAHUH CBOIMCTB BEIIECTB U
UX MpeBpalleHuil.

KraccuduimpoBats XUMHYECKHE PEAKIUH IO PA3IHMIHBIM IIPHU3HAKAM.

Y cTaHaBIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3IMuHbIX (JaKTOPOB IO
PYKOBOJICTBOM yUHTEJIS.

[I[pOorHO3MpOBaTh BO3MOXKHOCTHU NMPOTEKAHUS XMMUYECKHUX MPEBPALeHUI B pa3IMuHbIX yCIOBUIX MOCIIE
HpeBapUTeIbHON paboTHI.

DrpenensTs OKHcINTENb U BoccTaHoBHTeNb B OBP.

CocTaBnATE 21€KTPOHHEIN GallaHC peaKIyu.

[IpOM3BOUTE BBIUHMCIICHNS IO XUMUYECKAM YPABHEHUSIM 10 aTOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C ONTOPOH Ha HHPOPMAIUIO U3 yueOHNKa U
CIIpaBOYHBIX MaTE€PHUaJIOB, 'PaAMOTHO HUCIIOJIB30BaTh I/ISyLleHHblﬁ TTOHSATUMHBIN arrapar Kypca XuMnnu
Trocyie PeBapUTEIbHOrO CTPYKTYPHPOBAHUS MaTepHaa.

Hcnons30BaTh U BHINOJIHEHUH YUEOHBIX 3alaHUI U B IIPOLIECCE HCCIEA0BATENbCKON AeATENbHOCTH
Hay4YHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUUYECKOTO COAEPKAHHUS, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
HHTepHeTa mocie KOHCYIbTalNH C ITEJarOroM.

PacKpbIBaTh CMBICIT H3y4aeMbIX ITOHATHI, a TAKXKE CMBICI TEOPUH HIIEKTPOIUTHIECKON TICCOIMAIINY C
OTIOPOif Ha CXEMBI.
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DOBSACHAT TPHUUHBI SIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IIeJarora.

CocTaBIATh ypaBHEHUS AUCCONMALINH KHCIIOT, IEI0Yel U COJICH, ITOJTHBIE U COKPAIEHHBIC HOHHBIE
YpaBHEHHUS] XUMHYECKUX PEeaKIUii HOHHOTO OOMeHa.

[[TaHMPOBATH M OCYLIECTBIATEH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTH HAOTIOCHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCHEPUMEHTA II0CNIe NPEABAPUTEIbHOH paGOTEHI.

CrnenoBats nmpaBuiaM 6e30macHON pabOTHI B 1aOOPATOPUU MIPH UCTIOIB30BAHIH XUMHUYECKOH MOCYIBI U
000pyI0BaHHs 110J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTE BBIYUCIICHUS T1I0 XUMHYECKUM YPaBHCHUSIM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHbIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALHIO U3 ydeOHNKa 1
CIIPaBOYHBIX MAaTepPHAaIOB, TPAMOTHO MCIOJIB30BATh N3YUCHHBII MOHATHUHHBIN ammapar Kypca XUMAN
MIOCJIE TIPEeIBAPUTENHLHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnonb30BaTh NpH BHIOIHEHNH YIeOHBIX 3aJaHUH U B IIPOLIECCE NCCIEA0BATEIbCKON IEITEbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATyPy XUMHYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTEPHAIIBI, PECYPChI
NHTepHeTa 1ociie KOHCYJIBTALUH C eAarorom

9 KUIIACC

(2 g4 B HEmeMO, Bcero 68 u)

MpumepHble TEMbI,
pacKpbiBaloLMe AaHHbI pa3gen
nporpammol,

M KO/IN4eCcTBO 4acos, 0TBOAMMOE
Ha UX UsyyeHue

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo ¥ XuMuyeckue peaknuu (104)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTa: BUIBI XUMIYECKON CBSI3U U THITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCTpanum

1. Mope/iM KpUCTa/IJINYeCKUX PelléTOK HeOpraHu4ecKux
BeLIEeCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . Menneneesa

IIpaktudeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIK Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepu30BaTb XMMHYeCKHe 3JIeMeHThI [IepBbIX TPEX IePHUO0B, Kalus U KaJbLHA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ 0OpOY Ha aJITOPUTM.

KnaccuduruupoBaTh ¥ Ha3blBaTh HeOpraHWYeCKHe BellleCTBA U3y4YeHHBIX KJIacCOB € ONIOPOH Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuchIBaTh 06IMe XUMUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBa NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUH XUMHUYECKHX PeaKLMi C OTOpoH Ha CXeMy.

OnpenensaTe BUA XUMHUYECKOM CBA3HU U THUI KPUCTAJIMYECKOH pelIéTKY BellleCTBa C ONTOPOoM Ha
cxXeMy.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHU N0CJe NpeJBApUTETbHOTO
pasbopa.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
MHbOpMaIHIO U3 yiebHMKa U CTIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO UCI0JIb30BAaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-NONYJIIPHYIO JIMTEPATypy XMMHUUECKOT0 COZep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nejarora.

PackpsIBaTh CMBICT TEOPHHU IMEKTPOIUTHIECKOI mucconnanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PaCTBOPOB;

CocTaBiATh ypaBHEHUS JUCCOLUALMY KUCIIOT U ILEJIOUCH, TIOJIHBIC U COKPALICHHBIC XMMUYECKUE

YPaBHEHUSI XUMHIECKHUX PEAKIMii HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 4)

Tema 3. O6mas
XapaKTepHuCTHKa
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

O61uas xapakTepuCTHKa rajoreHoB. 0co6eHHOCTH
CTPOEHUSI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE JIJIs HUX
creneHu okuciaeHus. CTpoeHre U pusnyeckre CBONCTBA
IPOCTHIX BEIEeCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha
npuMepe xyopa (B3anMoJeHCTBYE C MeTaJUIaMH,
HeMeTaJUIaMH - BOZOPOZIOM M KHCJIOPOZOM, *1iesioyaMu™).
XnopoBogopoJ. CosisiHasA KUCJI0Ta, XMMUYeCKHe CBOMCTBA,
*noJsiydyeHue*, npruMeHeHue. KauecTBeHHbIE peakIiuy Ha
rajJioreHu/i-MoHbI. */leicTBHeE XJI0pa U XJIOPOBOIOPO/ia HA
OpraHu3M 4YesioBeka.* BakHeH1Iue XJ10pUAbI U UX

O6BACHATD 0611[Me 3aKOHOMEPHOCTH B U3MeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiaX MaJibIX IEPUO/IOB U TVIABHBIX MOArpynn [lepruoanieckol CHCTEMbI XUMHYECKUX
3JIEMEHTOB C YY4ETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpHU3UYECKHE U XUMHUYECKHe CBOHCTBA MPOCTHIX BEIECTB raJIoTeHoB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BeleCTB (XJI0POBO/I0PO/Ia, XJIOPH/Ia HATPHS ), CIIOCOOBI UX
MoJIy4eHUs], TPUMeHEeHe ¥ 3HaYeHHe B IPUPO/JIE U XKU3HU YesIoBeKa Mocjie
CTPYKTYpPUPOBAHHS MaTepHasa.

OnpeieIITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIOJIb30BaHUEM TabJ MBI "XapaKTepHble
peakIuy Ha aHUOHBI".

[l1aHUpPOBATh U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa MocJie TpeBapUTETbHON
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HaXO0X/IeHHE B IPUPO/JIE.

JleMOHCTpanuu

BuzneomaTtepuasbl: rajoreHbl ¥ UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3HaBaHue xJ10pU/1-HOHOB.

paGoThL

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B 1a60PaTOPUU IPU UCI0JIb30BaHUU XUMHUYECKON
HOCYy/ibl M 060PYy/10BaHHUsI 10/ PYKOBOJICTBOM Ile/larora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa UHPOPMALHIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCC1ej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O61asa
XapaKTepUCTHKaA
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

O611as xapakTepuCTHKa 3J1eMeHToB VIA-rpynnsbl.
Oco6eHHOCTH CTPOEHHSI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpoel-me u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XUMHYECKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me Kak Npe/iCTaBUTE s
KJIacca KUCJIOT U cieliupuyecKue), mnpuMeHeHHe.
CepHHUCTasA KUCIOTA.

*XUMHYecKHe peaKl1y, JeXallle B OCHOBe
IPOMBILIJIEHHOTO C110co6a MoJIy4YeHUs1 CEpHON KUCIOThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl ¥ eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHI:IG AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeJ0TBpalleHus.*

JleMoHCcTpanum

Kosuneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa MoJ, JeHCTBUEM
KOHIIEHTPUPOBAaHHOW CEPHOU KHUCJIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe Cy/ibPaT-UOHOB.

BsaumozeicTBre pa36aBaeHHON CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynns! U Ux
coeMiHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHUe painyCcoOB B MOArpynmnax’.
XapakTepusoBaTb pU3nYeCKHE
Y XMMU4YeCKHe CBOWCTBA IPOCTOrO BellleCcTBa Cephl U eé coeJUHEHUH (CepoBOIOPO/ia, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CyJIb}ATOB), CHOCOOBI UX MOJIyYeHUs, IPUMEHEHNEe U 3HaYeHHe
B IPUPO/ie U )KU3HHU YesI0BeKa C OOPOH Ha CXeMy U IJIaH.

OnpeessiTh HaIM4YKe CyJ1bdaT-UOHOB B PacTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C TepepaboTKOM coeiMHEHUH cephI
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[I1aHMpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTh
HabJ110/leHus, leJIaTh BBIBOABI 10 pe3yJibTaTaM 3KCepUMeHTa.

CieioBaThb NpaBUJIaM 6e30MacHOM paboThbl B J1a60PATOPUHU IPH UCIOJIb30BAaHUM XMMUY€ECKOHN
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Tpon3BOAUTE BEIUMC/AEHHUS 10 XUMUYECKUM YPaBHEHUSIM 0 aITOPUTMY.

Hcnonb30BaTh NpY BBINOJIHEHUH yuyeOHbIX 33JaHUH TEKCThI y4e6HUKa, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro cCHCTEMY XUMHUYECKUX 3/1eMeHTOB /. Y. MeHieseeBa, TabuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJ HaPSXKEeHU N
MeTaJJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/laHUH U B IIPOLiecCe UCCIe[0BATEIbCKOM e TeIbHOCTH HayYHO-OMYJIIPHYIO INTepaTypy

XUMUYECKOI0 COJiepKaHus, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

1ocJle KOHCYJIbTallY C IelaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUC/IEHUS.

A30T, pacupocTpaHeHue B IpUpoje, usnvyeckue u
XUMHYeCcKue CBOHUCTBa (B3aUMO/IeiCTBUE C MeTaJ/IJIaMU U
HeMeTaJUIaMH - KHCJI0POJ0M U BogopoaoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosydyeHue* u npuMeHeHue. CoJid aMMOHUS, UX
¢dusnYecKre U XUMUYeCKHe CBOWCTBa (pa3J/ioxKeHUe,
B3aMMO/eHCTBHE CO LeJI0YaMH), IPUMeHEHHe.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3uYecKre U XUMHYeCKHe CBOUCTBa
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHS B KayeCcTBe MUHepaJIbHbIX
YAOGpEeHUN.

*XUMHUYecKoe 3arpsiI3HeHUE OKpY»Karollel cpesibl
coeJJMHEHUsIMU a30Ta (KUCIOTHBIE AOX/H, 3arpsI3SHEHNE
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBUE C
MeTaJ/lJIaMH, HEMeTaJ/lJIaMH, *KOHIIeHTPUPOBaHHOH
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHas
peakuus Ha GpocaT-HUOHBL

Ucnosb3oBaHue $pochaToB B KAYeCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOHbBIX BOJJOEMOB
docoaramu. JleMoHCTpaAL UM

Konnekuuu: pocdop u ux coeiuHeHUsl.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIE ONBITHI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosryyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Bwvruucaenus

O6BSCHATH 0611I1Ee 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMEHTOB VA-IpyInbl U UX
CoeJMHEHUH C y46TOM CTPOEHHS] UX AaTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, coJied aMMOHUS1, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo#t kucn0THI, PochaToB), CIOCOGHI UX MOJIYIEHHUsI, TPUMEHEHHE U
3HaueHMe B IPUPOJie U XKU3HHU YesI0BeKa C UCN0/Ib30BAHUEM CXEMBI.

OnpefessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B PaCTBOPE € UCN0/Ib30BAHUEM TABIUILbI
"XapakTepHble peaK[M1 HAa KATUOHBI U aHUOHBI .

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C HAX0XKJeHUEM COeIMHEeHUH
asoTa u pocdopa B oKpyKaroliei cpese.

[I1aHUPOBATD U OCYIIECTBJIATb HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
Ha0J1l0/leHus, leJIaTh BBIBO/IbI 10 pe3yJ/IbTaTaM 3KCIepH-MeHTa.

CnespoBaThb NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIE
MaTepHasbl (TepuoJJUIeCcKyI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNpsKeHUH
MeTaJJoB).

Hcnosib30BaTh NPHU BbINOJHEHUH Y4eGHBIX 33/laHUH U B IPOLIECCE UCCIE0BATEbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHY0 JINTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHalbl, pecypcbl UHTepHeTa Nocjie KOHCY/IbTALMH C eJaroroMm
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— [0 YpaBHEHUSAM XMMHUYECKHUX PeaKIui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yruepop, aanoTpomHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3UUECKHEe U XUMHYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOWCTBA (B3aUMO/JEHCTBUE C META/JIaMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOU KUcaA0TaMu)*,
UX ZIEWCTBYE Ha XKUBbIE OPraHU3MbI, *1oJyyeHne™*

Y IpUMeHeHHUe. *IKosornyecKre NpobJieMbl, CBSI3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6aabHOTO
NOTeNJIeHUs] KIUMaTa; NapHUKOBbIN 3 dekT.*

YroJibHast KUCJI0TA U €€ coJi, UX GU3nvecKre U
XUMHYecKHe CBOUCTBA, no/1yYeHue U NIpUMeHEeHHE.
KauecTBeHHas peakuus Ha KAPGOHAT-UOHBI.
*Hcnosib30BaHKe KapGOHATOB B 6BITY, MEJUL[UHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHuH, ero pusnyeckre U XuMU4ecKre CBoHcTBa (Ha
npuMepe B3aUMO/IeHCTBHUS C MeTa/JIaM{ U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMeHEeH1e B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHs B npupoe. O6uue
npezcTaByieHus 06 okcuze kpeMHus1(IV) u kpeMHUeBoOH
kucaoTe. CUIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeJIMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobJieMbl 6e30macHOro
UCII0JIb30BaHHUsI CTPOUTEJBHBIX MaTEPHA/IOB B
MOBCEIHEBHOM KU3HU.* JleMOHCTpanuu

Mogesiu KpuCTa/LIN4eCKUX pelIETOK asiMasa, rpaduTa,
MOJIEKYJIBI QyJlIepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHbBIM
yrzaém. [Iporusoras.

BH,LI,eOMaTepI/IaJIbI: CUJIMKAaTHasdA NPOMBbIIIJIEHHOCTb.
Mopesin MoJieKyJ1 OpraHu4eCcKUxX BeleCTB.
JlaGopaTopHble U NpaKTHYeCKHe paGoThl
JlabopaTopHbIi onbIT: KayecTBeHHas peaknusa Ha
Kap6oHaT-HoH. [IpakTHYeckre paboThI:

Ne 11. [ToniyyeHue yrieKUcaoro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcnepuMeHTaJIbHbIX 3a/ia4 110 TeMe
«HemeTanabi».

BbIyMC/IEHUA 110 YpaBHEHUSAM XUMHUYECKUX peaK Ui
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OGBSCHATH 0611I1e 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnel u ux
CoeJMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTb pU3HYECKHE U XUMHUYeCKHE CBOWCTBA POCThIX BELIECTB YI/IepoJa U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yIJIepo/ia, yTOJbHOM KUCI0ThI, KApOOHATOB, OKCUAA
KpPEMHHUS1, KDEMHUEBOU KHUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJIY4YeHUSs], IPUMEHEHUE
Y 3Ha4YeHUe B IPUPOJe U XKU3HU YesI0BeKa.

OnpefesiThb KAPOOHAT- U CUJIUKAT-

HOHBI B PacTBOpE.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XK/JeHHeM YIJIeKUCJI0To ra3a
B OKpY’Kalollel cpejie.

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa 10CJIe
npeJBapUTeJbHON paGoThl.

CnespoBaThb NpaBu/iaM 6e30MacHOM paGoThl B 1a60paTOPUH NPH UCIOJIb30BAHUM XUMUYECKOH
HOCy/Abl U 060pYy0BaHUS.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuouyeckyro cHCTEMY XUMUYECKUX 3/1eMeHTOB /. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMUYECKUH Pl HAaNPs>KeHUH
MEeTaJVIOB) M0CJIe KOHCYJ/IbTALUU C IIeJaroroM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIeCCe UCCIe[0BaTEIbCKOM
JlesITe/IbHOCTH HayYHO-OMYJISIPHYIO JIMTEPATYPy XUMHUYECKOI'0 COJIepP>KaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




Pa3ge 2. MeTa/libl U MX coeguHeHu (20 4)

Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

O6111as1 XapaKTePUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsKeHUH MeTasioB. Pu3nyecKre U XUMUYECKHE
CBOWCTBA MeTa/lJI0B (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOJIOH, KMcI0TaMu). *O6111Ke CIoCO6bI MOMTyYeHUs
MeTaJ10B.*

*TIoHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CrsiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHH e B GbITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIABOB, UX
$U3NYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH CIJIaBOB MeTaJLJIOB.
3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT
NPUPO/bI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU ONMCAHUH CBOKCTB
BeIlleCTB U UX NpeBpalieHUH.

OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/IEMEHTOB-META/JIOB U UX
CoeiMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCKHe U XUMUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 0OLIHMe CIOCOGHI OJYYeHHUS] METAJLJIOB II0C/IE CTPYKTYPUPOBAHUS
MaTepHasa.

CrnesoBaTh NpaBu/iaM 6e30nacHON paboThl B 1a60paTOPUH NP UCIOJIb30BAHUY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCTbI y4eOHHKA, CTIPAaBOYHbIE
MaTepHasbl ([lepuouyeckyro cucTeMy XUMUYECKUX 3/1eMeHTOB /[I. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIe0BaTEIbCKOH
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI'0 COJIepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocjie npeiBapUTebHON KOHCY/IbTALMH C IeAaroroM

Tema 8. BaxkHelimue
MEeTaJLJIbl U X COEAUHEHUS
(16 4)

[llenounble MeTannsl. [lonoxeHue B [lepuoaryeckoi
CUCTEMe XUMUUYeCKUX 3jieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aToMOB. Haxox/jeHue B Ipupoje.

dusuyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKcUAbl U THAPOKCU/IbI HATPUS U KaTUsL.
[IpruMeHeHMe 1eJ0YHbIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeEIbHbIE MeTa/lJIbl MAarHUH U KaJbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Prusnyeckre U XMUMHUYeCKHE CBONUCTBA.
BaxkHel11Me coeAUHEeHUS KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECcTKOCTb BObI U CIIOCOGHI €€ yCTpaHeHus1.™

O06BACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3/1eMEHTOB-METAJIJIOB B IpyInax v
UX COeIUHEHUH C YIETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTBIX BEIECTB METAJIJIOB U UX
coelMHeHUH (OKCU/I0B, THIPOKCU/IOB, COJIel) C OIOPOM Ha CXeMY, CIOCOOBI UX MOTYYeHUS,
NprYMeHeHHe U 3HaUYeHUe B TPUPO/IE U XKU3HU YesI0BeEKa.

Pacno3HaBaThb C MOMOLIbI0 KAYeCTBEHHBIX PEaKIMi MOHbI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCN0JIb30BaHUEM TabIULbl "XapaKTepHble peaKlMy Ha KATUOHBI'.

[11aHMPOBATh U OCYLIECTBJ/ISATD HA MPAKTHKe XUMHUYECKHE SKCIIEPUMEHTBI, TPOBOUTD
Ha6JII0/IeHUs, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCepUMEeHTa.

CrnefoBaTh paBu/IaM 6e30MacHOM paGoThI B JIaGOPAaTOPHU NPHU UCIIOJIb30BAaHUH XMMHYECKOH
HOCYy/ibI M 060PYL0BaHMSI.

[TpoM3BOUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.
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Amomunuil. [losnoxeHue B [leproanyeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /. U. MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofe. Pusrnyeckue u
XUMUYeCcKHe CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [lepuoandeckon cuctemMe
XMMHYeCKUX aeMeHTOB /l. . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XMMHYecKre cBoicTBa. OKCHBI, THAPOKCU/BI U COTH
ese3a(ll)

u xese3a(lll): coctaB, cBoHcTBa U nosyueHue.

JleMOHCTpanumu

B3auMozelicTBHe HaTpHUs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHS U KaJlusl.
OkpalMBaHue NJIaMeHM HOHAMU KaJIbIIUSL.
B3aumopeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYECKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3laMH aJIlOMUHUS U ero CIJIaBOB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KadecTBeHHble peaKLH HA UOHBI XKeJjie3a.

KécTkocTb BOABI U METO/bI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akcneprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHUus
110 ypaBHEHUSIM XUMHUY€ECKUX peaKLHi

BbicTpanBaTh pa3BEpHYThle NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALIHIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBINA
anmapar Kypca XHMHH.

HWcrnosib30BaTh MPU BBINOJHEHUU YYe€OHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYO JIMTePATyPy XUMHUYECKOI0 COJlepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUA 06 opraHMYeckux Bewectsax, 104

Tema 9. NepBoOHaYanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKux BelLecTBax

06mue mnpejacTaBJeHUss 006 O0COGEHHOCTSAX COCTaBa M
CTpPOEHUsT OpraHMYecKUX  COeJAMHEHUH  yrJjepoja.
[lepBoHaYa/ibHbIE MOHATHS 06 OPraHUYECKHX BellecTBax
KaK O COeJUHEHMsX yrjepoZa (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KucaoTa). *Ux
cocTaB M XUMHYecKoe cTpoenue. Kiaccudukaius
opraHuyeckux BemiecTB.* [loHATHE O OHOJOTHYECKH
B&XKHBIX BeILIECTBax: KUpax, 6esiKax, yrjieBojax — MU UX
poJii B OKM3HM dYeJjioBeKa. *MaTepuajbHOE eIMHCTBO

O6BACHATD IIPUYUHDbI MHOF006p33PlH BelleCTB, UWJIJIIOCTPUPOBATH B3aUMOCBA3b
HeOopraHu4eCKux COB,ELI/IHEHI/Iﬁ yrjiepoJia U OpraHu4eCKHux BelleCTB 104 pPyKOBOACTBOM
ydyureJid.

O6BACHATD yCi0BuUdA 6€e30MacCHOTO HCI0JIb30BaHMUS BeleCTB U XUMHWYEeCKHUX peaKuuﬁ B 6bITy.

XapaKTepI/IBOBaTb PpOJib XMMUHU B pa3JIMIHbIX cd)epax AedATeJIbHOCTHU ﬂ}OAEﬁ, OCHOBHbI€
BelleCTBa U MaTepHaJibl, IPUMeEeHAEeMbIe B )KU3HU COBPEMEHHOTI' 0 YeJIOBEKa.
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OpraHU4eCcKHX U HeOPraHUYeCKUX CoeJUHEHUH.*
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YroJb,
NPUPOJHBIN ra3, HedpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Pazpen 4. O6o0menne Matepuana 1o Kypey «Heoprannaeckast XuMusi» (4 1)

Tema 10. Xumus 1 OKpyKaroLas
cpena, 14

HoBble MaTepurasbl U TexHoJI0TMH. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe ucnoIb30BaHKe BelLECTB

Y XMMHUYECKHUX peaKLUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKoe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JIONycTHMasi KoHIleHTpanus Bewects — [1/1K).

PoJib XMMHUH B pellieHUH IKOJIOTHYECKUX TPOobIeM

0600611eHIEe MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUSA», 34

060611eHNE U CUCTEMATU3ALMS 110 KypCy
«Heopranuyeckas XuMus»

XapakTepu30BaTh POJIb XMMUH B pPa3/IM4HbIX chepax AesTeTbHOCTH JII0jeHd, OCHOBHbIE
Bell[eCTBA U MaTepHaJibl, IPUMeHsIeMbIE B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BSICHATB yC/10BUS 6€30MaCHOTO UCI0JIb30BaHUS BElLeCTB U XUMUYECKHUX PeaKIUH B ObITY

AHa/nM3MpoOBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIMIO O BJAUSHUH MPOMbILIJIEHHOCTH,
CeJIbCKOro X035 CTBa, TpaHCIIOPTa U AP. HAa COCTOSIHUE OKPY»Kalolleil cpe/ibl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX ¥ OTPaBJIEHUSAX.

[IpyHUMATb y4acTHe B 06CYKJeHUU P06JIeM XMMUYECKOH M 9KOJI0IMYeCKOH HallpaBJIeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO MO3UIUIO 10 Tpo6JIeMe U pe/laraTb BO3MOXKHBIE [Ty TH eé
pellleHHUsC ONIOPOH Ha MTHPOPMALMIO U3 yYeGHUKA U CIpaBOYHble MaTepHaslbl, PeCyPChI
HHTepHeTa
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