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[TOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus (ITpukaz Munnpocemennst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaATEIHLHON MPOTPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHusl A1 00yUYaOIIUXCS C OTPAHMYCHHBIMU BO3MOKHOCTSIMHU
3nopoBbsi  ([Ipukas Munmnpocsemnienuss Poccun ot 24 wHosiOpst 2022 1. Ne 1025),
®denepanbHO paboyell MporpamMMbl OCHOBHOTO OOIIEr0 oO0pa3oBaHUs MO Y4eOHOMY
npenMery  «Xumus», DenepanbHO  IpoOrpaMmbl  BOCHUTAHUSA, C  Y4ETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPsiEeMBbIX TpeOOBaHUN K pe3yabraraM OCBOEHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs [UIsI OOy4YalOIUXCs C 3aJI€PKKOM NCUXUYECKOTO Pa3BUTHUS U SJIEMEHTOB
COJIEp>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCAIbHOM KonudukaTope rmo xumuu, Konnenimuu
MpernojiaBaHus yuyeOHOro mpenMera «XuMus» B 00pa3oBareibHbIX opranuzanusiax Pd,
peanu3yoNIMX OCHOBHBIE 0011€00pa30BaTEIbHBIE TPOTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK YYEOHBIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IIPHUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUM OCHOBBI XHMHMUYECKHX 3HAHHM,
HEOOXOJUMBIX Il TOBCETHEBHOM XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOrO Jis
YelioBeKa M OKpYyXaroled ero cpeasl oOpasza >KM3HU, a TakXe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JIPYTUMH IPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJtOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIUXcsl U UX
0COOBIM 00pa30BaATEIILHBIM MMOTPEOHOCTSIM.

B copepkanuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIAraOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEJICHUSIMU O CTPOEHUM aToMa, BUJAX XHUMHYECKOH CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEaKIUH.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OIHCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUI0 HOPM M IpaBHil Oe30MacHO paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B IpoLecce 00ydeHus MO3BOJIUT 00Y4arOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpeIH OPYIUX HAyK O IIPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIUXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHUI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPYEeT KOMIIETECHINH,
HEO0OXOAMMBIC JUTsI POJAOHKCHHS 00pa30BaHUs B 00JIACTH €CTECTBCHHBIX HAYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUsS, (QYHKIMOHAJIbHOW  TIPAMOTHOCTH, yMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTaBICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsi MOBCEJHEBHOM »U3HU; HABBIKOB 3J0POBOrO0 M OE30MACHOTO IS
YeJloBeKa M OKpYyXKarolled ero cpenbl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 3IIP. OBnanenune yueOHbIM
MpPEeAMETOM «XHUMHUS» MPEICTABIAET ONPENEIECHHYIO0 TPYAHOCTh JUIsl O0y4YaroIMuXcs C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, EPUOANYECKUMU
KOJICOaHUSIMUM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, MOHW)KCHHBIM ITO3HABATEJIbHBIM HMHTEPECOM W HU3KUM YPOBHEM PEYEBOIO
pa3BUTHS.

Jlnst mpeomosieHUs TPYAHOCTEH B U3YYEHUU YYEOHOTo mpeameTa «XUMHs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
IIOCTENIEHHOE YCJIIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Mareprang peKOMEHAYETCS M3ydaTh B IPOLIECCE MPAKTUYECKOU
JesATEeNbHOCTH. BO3MOXKHO BBIJIEJIEHUE OTACIBHBIX YPOKOB HA PEIICHUE 3a/1a4 B CBSA3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKHUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)»
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XUMHUsH»



OOmme wnenn wu3ydeHHs Y4YeOHOro ImpeaMera «XUMUS» TPEICTABICHbI B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHusl, HAMPABIEHHOCTH OOYYEHMs] Ha pPAa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIIEKTa W o0miell KyabTypbl. OOydeHHUE YMEHUIO YUYUTHCS U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

s oOyuatomuxcs ¢ 3I1P, tak ke, kak ¥ JIsi HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIICHUI, CTOCOOHOM a1alTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrnieueHue ycioBui, CiocoOCTBYIOIUX MPUOOPETEHNIO 00YYaIOITUMUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA U CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHue YMEHUI OOBACHATH U OLIEHUBATH SABJICHUS OKPY>KAIOIIETO MUPa HA
OCHOBAHHWH 3HAHUU U OTBITA, TTOJYYCHHBIX MPU N3YICHUU XUMHH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM SKOJOTHYECKH IIeIeco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOHM NEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBBS U
OKpY>KarolleH MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIST ¥ HAMPABICHHOCTHU JAJIbHEHUIIIEro 00ydeHuUs.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3HPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHMHUYECKHX MPEBPAIICHUI HEOPTaHWYECKUX W
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHWUH XWUBOW M HEXHBOW MPUPOIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIIEHWBATh XU3HCHHBIC CUTYAIlMH, CBSI3aHHBIC C XUMHUEH, HaBBIKAMU
Oe3ormacHOro 0oOpalieHHus ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOM JKU3HU;
YMEHHEM aHaJIU3UPOBaTh U IUIAHUPOBATH SKOJIOTUYECKU OE€3011acCHOE MOBEACHUE B IIEIIAX
COXpaHEHUS 370POBbsI U OKPYKAIOILEH CPEIbL;
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dbopMupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXAY peajbHO HaOIIOIaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBIICHAThH
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE ONbITa KCIONIB30BAHUS PA3IUYHBIX METOJOB M3YUYEHHUs BELIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd U PEUICHUH
COBPEMEHHBIX HKOJOTMYECKHUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJBHBIX YCIOBHM I YCBOEHHS MPOrPaMMHOTO MaTepuana OOydaroIUMHUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH J0KEH 10 COJIEPIKaHUI0 U 00beMY OBITh aJalTUPOBAaHHBIM 11 o0 ydaromuxcs ¢ 311P
B COOTBETCTBUHU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTpEOHOCTIMU. Cre1yeT 00IerYuTh
oBiafieHue MmarepuasioM oOyuatomumucs ¢ 3IIP mocpencTtBom ero jaeTrasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
NPUMEHEHUN 3HAHWWA C HUCIOJB30BAHUEM IPHEMOB aJTOPUTMHU3ALMU U BU3YaJbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
Ornopa Ha MEXIPEAMETHBIE CBSI3M BOIPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpenMeramMu Kak «['eorpadus», «®Pusuka», «buonorus». Ilo3omss
paccMaTpuBaTh OJMH M TOT € Y4eOHbId MaTepualnl C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu moAroTOBKE K ypOKaM Y4YUTENb JOJKEH MPeAyCMOTpPeTh (popMHUpOBaHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJCHUS U JIeATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMKA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BuABI aesaTeqbHOCTH oOy4yamomuxcss ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonpzyemMbix B GOIT OO0 olumx mist BceX OO0y4yaromuxcs BHAOB JEATEIbHOCTH
ClleqyeT YCWIWTh BHJIBl JACSITEIBbHOCTH, cheuu(uyHble A JAaHHOM KaTeropuu
oOyuaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHMs 00pa30BaHUs
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M0 TMPEeAMETY: YCWICHHE MNPEAMETHO-TIPAKTHYCCKON IeATEILHOCTH C aKTHUBH3AIeH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3IHYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuasa ¢ OMOpod Ha alrOpPUTM; «IOIIArOBOCThHY B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBaHHS TPaMOTHOIO PEUEBOTO BBICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YAETUTh OOYYCHHIO CTPYKTYPHUPOBAHHUIO MaTepuaia: COCTABICHHUE PHUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSIMH JJIs KJIaCCU(DUKAITUN ¥ HATIOJIHEHUE UX TIPUMEPAMH U JIp.

[IpumepHas TemaTHdecKass U TEPMHHOJOTHYECKAs Jiekcuka cooTBeTcTByeT DOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMH SIBISIIOTCA HPUEMBI PabOTHI €
JEKCUYECKUM MaTepuajaoM 1o mnpeamery. [lpoBomutcs crmenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapbh OOYYAlOUIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHUU.
N3yyaemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yallbHAs
MOJIJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEIEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B Y4eOHOM IJIAaHE

B coorBerctBUM ¢ @DenepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4EOHBIM MpeaMeT «XUMUS» BXOIUT B
MPEAMETHYI0 001acTh «ECTeCTBEeHHOHAYUHBIE TPEIMETH) U SBISACTCS 005S3aTEIbHBIM
IS U3YYCHHSL.

Y4eOHbIM IJIaHOM Ha €€ u3ydeHue oTrBefeHO 136 ydyeOHbIX 4acoB — 1Mo 2 4 B
HEJE0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conmepxanne yueOHOro mpeameTa «XUMHS», TpeacTaBieHHoe B DenepanbHO
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTEIHLHOM MPOrPaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @DenepaibHOM aJalnTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHOM TMporpaMMe OCHOBHOTO 00Iero oOpa3oBaHUs OOyYaroOmMUXCs C
3aJIepKKOM TICUXUUECKOTO Pa3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BemiecTBo u xumuueckasi peakius

[leppognueckuii 3akoH. llepuomnyeckass cHUCTEMAa XHMHUYECKHX DJIEMEHTOB
. I. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJIbIUs U WX COCAUMHEHUN B
COOTBETCTBUU C MOJIOKCHUEM 3JIEMEHTOB B [leproandeckoil CHCTEME M CTPOCHUEM KX
aTOMOB.

CtpoeHue BemIeCTBa: BHUIAbI XUMHUYECKOW CBS3WM. THUMBI KPUCTALIMYECKHUX

pEmETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON pEIETKY U BUIA
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XUMUYECKOU CBS3U.™

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapOaHas U
TpUBHAJIbHAs). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCUHEHUN, TCHETUUECKAs! CBA3b HEOPIAHMYECKUX BEILECTB.

Knaccupukanus XxuMudyeckux peakuuid Mo pazJndyHbIM IpU3HAKaM (IO YUCILY U
COCTaBY y4YacCTBYIOUIMX B PEAKLMU BEIIECTB, [0 TEIIOBOMY 3()(PEKTY, 0 U3MEHEHUIO
CTENIEHEW OKHUCIIEHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanusatopa).* OK30- M JHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKHE
ypaBHEHUs.™

*TloHsiTHE O CKOpPOCTM XHMHuYecKol peakuuu. [loHarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOre€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonsTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHSI.
@akTopbl, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBecHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIEHUE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C UCTIONb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPONIMTHYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
DJEKTPOIUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBIL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3u. lloHsATHE O cTeneHu
aucconranyu.™ CHIbHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHoro oOMeHa. Y cClIOBUSA MPOTEKAHHUS PEaKUUd MOHHOTO OOMEHa 10
KoHIA. [lomHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMHUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMI UM COJIeM B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmannu. Cpena pactBopa. KadyecTBEHHBIE pEAKIMM HA KATHOHBI U AHUOHBIL:
XJIopua-, OpoMua-, HOAUA-, CyibdaT-, KapOoHaAT-, cHiIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HaTpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iIMUYHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IIPOLIECCA TUCCOLMALIMMA KUCIIOT, IIEIOYEH 1
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAEOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMS pPEaKIMid HMOHHOTO oOMeHa (0Opa3oBaHUE
OCaJlKa, BBIIECJICHHUE raza, 00pa30BaHHE BOJIbl); OMbBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakuuii (TOpeHue, peakuuud pas3liokKeHUs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKklMii Ha HOHBI; pEHICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

Hewmerannel u ux coequHeHus

OOmast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTeneHn okucienus. CTpoeHne u pU3nvdeckre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMO/ICICTBUE C METaJlIaMH,



HEMETaJlJIaMH — BOJIOPOJIOM M KHCIOpoaoM, *mienodamu®™). Xmnopoogopoa. ComnsiHas
KHUCIIOTa, XMMHUYECKHWE CBOMCTBA, *moiyueHue™, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOPOJa HA OpPraHU3M uesioBeka.™ BaxkHelime XJI0puabl U UX HaXOXKJEHUE B
pUpoe.

Oo6mast xapaktepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenue u (u3MUeCKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
AmnoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMonelicTBUe *c HeMeTallaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETaJjlaMH,
*KOHIICHTPUPOBAHHBIMU a30THOW W CepHOM Kuciotamu).* CepoBOAOPOJ: CTPOCHHE,
busznueckne U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBHUTEIHHBIE CBOMCTBA).
Oxcupl cepsl Kak MpeCTaBUTENIN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMHUYeCKHe cBoWcTBa (oO0mme wu crnenuduieckue). Comm CepHOM KUCITOTHI,
KaueCTBEHHAs peakius Ha cyibdaT-uoH. CepHUcTas KUCIO0Ta. *XUMUUYECKUE PEaKIIUH,
JEeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHUCIOTHL ™
HaxoxeHue cepsl 1 €€ coenMHeH B ipupoae. [I[puMeHeHne ceprl U €€ COeAMHEHUH B
ObITYy W B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arps3HEHHE OKpYKaroIlel Ccpenbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparieHus.

OO1as xapakTepucTuka 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOSHHSI aTOMOB
azora u pocdopa, xapakTepHbIEC CTCIICHN OKUCIICHUS.

A30T, pacmnpocTpaHEeHHE B Mpupoje, (U3MUECKHEe W XUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMd M HEMETaJulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojydeHHE™ W NMpPUMEHEHUE.
Conum amMMoOHUS: cocCTaB, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (pa3iioKeHUeE,
B3aMMOJICHCTBUE CO WIeJIoYaMH), NpuMeHeHue. KauecTBeHHass peakuus Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3HYeCKHe W XMMHYECKHEe CBOMcCTBa (oOmue u
cnenupuueckue), *nomydenue.* Hwutparbl (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsi3HEHUE BO3/1yXa, TOUYBBI U BOJOEMOB). ™

docdop, *ammorponusie Moaudukanuu dochopa,* PuznUecKkre U XUMUUYECKHUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMU, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Okcupn docdopa (V), oprodochopHas Kuciora:
¢u3nueckue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTHe O MHUHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHsITHE 0 KOMIUIEKCHBIX Ya00peHusx.* OOrias
xapakTepucTrka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTH CTPOEHHUsI aTOMOB yriepoja 1
KpeMHHsI. BajJeHTHOCTh M XapakTepHbIE CTENEHU OKHUCICHHS aTOMOB yriepoja u
KpeMHHUs1. PacipocTpaHeHue yriieposa B IpUpoJIe, XapaKTEPHbIE CTENIEHN OKHUCIEHUS.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKUe WU
XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAJUIAMU, HEMETAJNIAMH,
*KOHIIEHTPUPOBAHHBIMU a30THOW M CEepHOM KHciaoTamu)*. Amcopouus. Kpyrosopor
yraepoaa B npupozge. Okcuabl yriepona, ux (u3nueckue U XMMHYECKHE CBOMWCTBA,
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MOJIydYeHUE U MPUMEHEHHe, JeWCTBHE Ha OpPraHW3M 4YeJOBEKa. *IKOJOTUYECKUE
npo0Osemsl, cBsi3aHHbIe ¢ oKcuaoM yriepona(lV); runoresa riao0asbHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3dekt.* VYronpHas kucioTa U €€ coiiu, uX (U3NYECKUue U
XUMHUYECKUE CBOICTBa, *moiydyeHue W mnpuMeHeHue.* KauecTBeHHas peakius Ha
KapOoHaT-uoHkbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OO6mue mpeacTaBieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHHH yriepoja (Ha mpuMepe MeTaHa, ITUICHA, 3TAHOJa, YKCYCHOM KHCIIOThL. *MX
COCTaB U XuMHUIecKoe cTpoeHune. Kimaccudukarus oprannyecknx BemectB.* [lonarue o
OMOJIOTUYECKH BaYKHBIX BEIECTBAX: JKHUpaX, OCJIKaxX, YIIIeBOIaX — M WX POJIA B KU3HU
yesoBeka. *MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUH. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha MpUMEpe
B3aUMOJICHCTBUSL C MeETA/UVIaMH W HEMeTaUlaMH), *MmonydeHue® ©W TpUMEHCHHE.
*Coenuuenus kpeMHus B ripupoje. Ooiue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBOM kucioTe. CUnnKartel, PU3nyecKue U XMMUYECKUE CBOMCTBA, MOTyYeHUE U
MIPUMEHEHHUE B OBITY, MPOMBIIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiiue cTpouTeabHbIE MaTepUaibl: KepaMHKa, CTEKIIO, LIEMEHT, OETOH,
xene300eToH. [Ipo6iieMbl 0€30MacHOrO MCIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEPHAIOB B
MOBCETHEBHOM JKU3HU. *

XUMHUYECKUN DKCIEPUMEHT: H3y4deHUE OO0pa3lloB HEOPTraHWYECKHX BEUIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI, TPOBEJICHUE KAYECTBEHHBIX PEAKIHUN Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX TMPOTEKAHUS;, ONbITHI, OTpaxkawmounme ¢(Uu3nyeckue u
XUMHUYECKHNE CBOMCTBA TaJlOTEHOB M HMX COCIAMHEHUN (BO3MOXHO WCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llaMu  XJOpUJOB  (TajJOTeHUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HAOIIOJIEHUE Mpoliecca OOyIVIMBAaHMUS caxapa IMoJl JACHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YUYECHNE XUMUUECKIX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peaKkIuu Ha CyIb(})aT-uoH U HAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COCIMHEHHM (BO3MOXKHO HUCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMuaka U U3y4eHne ero CBONCTB; MPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHUS U (ochaT-HOH U U3Y4YCHHE MPU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUTMUECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHHWE C IMPOLECCOM aJCOPOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM H YCTPOHCTBOM MPOTHBOTa3a; TMOJy4YEHUE
YIJIEKUCIIOTO Ta3a U U3YyYEHUE €ro CBOWMCTB; MPOBEICHHE KAYECTBEHHBIX pPEaKIuil Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
MPOAYKIIMEH CUJIMKATHOW MPOMBIIICHHOCTH; PEIICHUE dKCIEPUMEHTAIIbHBIX 3aJ1a4 110
teme «BaxxHenmme HeMeTauibl U UX COCTUHEHUS.

MeTtasibl U iX COETUHEHUS
OO6m1as xapakTepruCcTHKa XUMUISCKUX 3JIEMEHTOB — METAaJJIOB HA OCHOBAHUHU HUX
noJioxkeHus B llepunoanueckon cucreMe xumuueckux snemeHToB /. 1. Menneneesa u
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cTpoeHusi atoMoB. CTpoeHHe MeTaioB. MeTamnyeckas CBA3b M MeETaIMYecKas
KPUCTAJUIMYECKAsT PEUIETKA. OJIEKTPOXUMUUYECKUW PSAJ  HANPSIKEHWM METaJUIOB.
dusnyuecKkne U XUMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O0mme cnocoObl nojaydeHus MetamioB. [loHaTue o koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3aIUTBhl UX OT Koppo3uu. CruiaBel (CTaslb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH .*

[[lenounble meTauibl: MojokeHUE B Ilepuoguyeckod cHUCTEME XHUMHUYECKHX
anemeHToB /I. 1. MenneneeBa; ctpoenne atomoB. Haxoxnenue B npupoae. Pusndeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI M THAPOKCUIBI HATPUS
1 Kanus. [IppumMenenue menoYHbIX METAIUIOB U X COEMHEHMIA.

[I{er0yHO3EMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOkKEeHHE B [lepronnueckon
cucteMe XuMn4decknx 31eMeHToB 1. 1. MenaeneeBa; CTpoOeHHE NX aTOMOB; HAXO0KJICHUE
B npupone. OU3MYECKUE W XMMHYECKHME CBOWCTBA MarHus M KaJblus. BaxHeimmne
COEIUHEHMs Kalbliusl (OKCHUJ, TUAPOKCUA, coin). *JKECTKOCTh BOJABI U CHOCOOBI €€
yCTpaHeHus.™

AmoMuHMIL: ToJIoKeHUE B Ilepnonnyeckoll CHCTEME XUMUYECKHX JJIEMEHTOB
J. . MeHnneneeBa; CTpOCHHE aroMa; HaxoxieHue B npupoae. Dusmueckue u
XUMHUYECKHE CBONCTBA allOMHHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuonnueckoll CHCTEME XUMHUYECKHX JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aTroMa; HaxXOXKIECHHE B mnpupone. Pusznueckue u
XUMHUYECKUE CBOMCTBA Kelle3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcupnel, tunpokcuasl u conm skene3a(ll) wm kenmesza(Ill): cocraB, cBoiicTBa U
*nosrydyeHue.™

XUMHYECKUI 3KCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3laMy METaIOB U CIUIABOB, UX
(¢U3MYECKUMU CBOMCTBAMH; M3yUYE€HHE PE3yJIbTAaTOB KOPPO3UHM METAUIOB (BO3MOKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCUA KabLIUA U
HaTpHs C BOJOH (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB
KECTKOM BOJBI; MPOLECCAa TOPEHUS JKee3a B KUCIOpPOAE (BO3MOKHO HMCIOJIB30BAHUE
BUJICOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMii Ha MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) m xenesa(lll), meau(ll)); mabmonenue u
ONMCAaHUE TNPOLIECCOB OKpAIlMBaHUs IUIAMEHU HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOKHO HCIIOJB30BAaHUE BHJICOMATEPHANIOB); MCCIeAOBaHHEe aM(pOTEPHBIX CBOWUCTB
TUAPOKCUJIA ATTFOMUHUS U TUIPOKCUA IMHKA; PELIEHUE SKCIEPUMEHTAIbHBIX 3aa4 MO
Teme «BaxHenmme MeTaibl U KX COCIUHEHUS».

XHUMUS U OKpYXKarolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BelmiecTBa U mMarepuasabl B MOBCEIHEBHOU
KU3HU YeJioBeKa. XUMHS W 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakiuid B ObiTy. IlepBas momMoms TpH XUMHYECKHX OXKOTax
1 oTpaBieHusX. OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYXarlleil cpenabl (mpenaenabHas JomycTHUMas
koHuentpaius BemectB — [1J[K). Ponb xumuu B pemeHnn 5K0I0THYecKux mpooiaem.™

*TIpupoaHble HWCTOYHHKH YTIEBOJAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEPTH),
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MPOIYKTHI X TIEPEPAOOTKHU, UX POJIb B OBITY U IPOMBITIUICHHOCTH. *
XUMHUYECKUI HKCIIEPUMEHT: U3yYeHHE O00pa3loB MaTepHaioB (CTEKIJIO, CILJIaBbI
METaJJIOB, IOJIMMEPHBIE MaTepUabl).™

MexnpeaMeTHbIE CBA3U

Peanuzanusi MeXNpeAMETHBIX CBsA3ed MNpU H3YYEHHH XHUMHUA B 9 Kiacce
OCYILECTBIISICTCS Yepe3 HCII0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK
U TIOHSITHH, SBIAIOMIMXCS CHUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE IOHATHUS: HAyYHBIHN (haKT, TUIIOTE3a, 3aKOH, TEOPHU,
aHaln3, CHUHTE3, KiIacCu(pUKalUsi, TMePUOJAUYHOCTh, HAOMIOJCHUE, DSKCICPUMEHT,
MOJIETTUPOBAaHUE, MU3MEPEHHE, MOJEIb, SBJICHUE, MApHUKOBBIN 3(P(HEKT, TEXHOIOTHS,
MaTEepUaIbL.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
PaOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUI 3aps], MPOBOJHUKH, MMOIYIPOBOAHUKH,
IUDJIEKTPUKH, POTOIEMEHT, BELLIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/LIMYecKass pemerka, CIUIaBbl, (pU3MUECKUE
BEJIMYMHBI, €AUHUIIBI HU3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.IBI,
Comnnre.

buonorust: ¢orocuHTes, aAbixaHue, Ouocdepa, >KOCHCTEMA, MUHEPAIbHBIE
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJIE3HBIE
MCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA

B uenom pesynbraThl ocBoeHuss oOydaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pe3yiapTaTamMu dDenepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBLIE PE3VJIBTATDI:

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS TPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs
JOCTUTAIOTCST B XOJIe OOy4YeHUs XMMHUU B €IUHCTBE Y4YE€OHOW M BOCHUTATEIIHHOU
NEATEeIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMU B OOIIIECTBE MTPaBUJIaMU U HOPMaMHU
MOBEJEHUS U CITIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMAIIU3AIIUU
00yJaroIMXCs.

JInaHOCTHBIC pEe3yIabTaThl OTPAXKAIOT rOTOBHOCTh 00yJaroImxcs
PYKOBOJICTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMN M PACIIUPECHHE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

IEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY M

HayYHOMY HACJICAWTIO, IOHUMAaHNWA 3HAUYCHHUA XUMHUYECKOU HAayKH B )KU3HHU COBPEMCHHOT'O
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oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHON uWHGOpManued O MepeaoBbIX
JOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaX U MPAaBUIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJUJIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOM,
yueOHO-HCCIIeIOBATEIbCKOM, TBOPYECKON U APYTUX BUJIAX IESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHMMAHUIO W B3aMMOIOMOIIM B IPOIECCE 3TOU
y4eOHOM NeATENbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHHE M TOCTYNKH CBOUX
TOBapuIllel C MO3WLIHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTU HAYYHOTO MTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTABJISIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS ITPUPOJBI, B3aUMOCBA3SAX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B ITO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAMNPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUHN IO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01aEMBIX MPOIECCOB U SIBICHUMN;

MO3HAaBaTENbHOM, MH()OPMAIIMOHHOW W YUTATENbCKOW KYJIBTYphl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOATEIBbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMH UH(POPMALMOHHBIX TEXHOJIOTUI;

WHTEpeca K OOYYEeHHI0O W TO3HAHMIO, JIF0OO3HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEHIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 310pOBbII 00pa3 )KM3HU, OCO3HAHUS NOCIEACTBUNA U HEMIPUITHS BPEIHBIX
OpUBBIYEK (YyHOTpEOJEHUS alKOrojs, HapKOTUKOB, KYypEHHUs), HEOOXOIMMOCTU
cOOI0ICHNS TTpaBWJI O€30MACHOCTH MPH OOpalIeHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHIO mpodeccuil U TpyJa pa3iudyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHU MO XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATLHON
TPAEKTOPUHM MPOAOHKEHUS 0O0pa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIHEUIHOM
npo(hecCHOHANBHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTD
a/IalTHPOBATHCA B MPO(eCcCHOHAIBHOM cperie;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH LIETIECO00PA3HOT0 OTHOLIEHHSI K IPUPO/IE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHMS, MOHMMAaHUS LIEHHOCTH 3J0pOBOTO M 0€30MacHOro
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oOpaza >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUsI IIEHHOCTH COOIOJIEHUS TMpaBWJI OE€30MacHOIO
MOBEJICHUSI TPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOJHONU CPEOH, MOBBIIMICHUS YPOBHS
AKOJIOTMYECKOH KYJIbTYPhI, 0CO3HAHUS TJI00ATBLHOTO XapaKTepa SKOJOTUUECKUX MPoOIIeM
Y IIyTE€W UX PEUIEHUs TOCPEACTBOM METOJIOB XMW,

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAIBHOM MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATbI

MertanpenMeTHble pe3yibTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XUMHUHU OTPKAIOT OBJIAJICHAE YHHUBEPCAITBHBIMU ITO3HABATEIHLHBIMH JACHCTBUSAMHU, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIECTBIIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIIECCTB IO 3aIaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTCpaInii;

CTPOUTH JIOTHYECKOE CYXACHUE TOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKIIIOUAIOIIIEe
YCTaHOBJICHUE MPUYNHHO-CIIEACTBEHHBIX CBA3CH

co37aBaTh, MPUMEHSITh U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJICIH U CXEMBbI
JUTSI pelieHus1 yueOHBIX U TTO3HABATEbHBIX 33/1a4 C TOMOIIBIO 11e/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbBIC UCCIICOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XUMUYECKUI OIBIT, HECJIOKHBIN SKCIICPUMEHT,
JUTSI YCTAHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSTENBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI TTO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OITBITA;

3) paboTa ¢ uHpOpMAaIUEHi:

BBISIBIIATH JePUIMTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX [JISi PEIICHHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh HH(GOPMAIIUIO U3 OJTHOTO BHJIA B APYroi (TabIUIly B TEKCT U
mp.);

UCKATh WK OTOMpaTh MH(POPMALMIO WM JAaHHBIE W3 UCTOYHHKOB C YYETOM
MPEIOKEHHOM YIeOHOM 3a/1a4uM 1 3aJaHHBIX KPUTEPUEB.

OBnazieHrue yHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHUE B TpynIe (OMpeaeisiTh OOIIHe MeNH,
pacrpenensiTh poJik, TOrOBapUBATHCS APYT C IPYTOM U T. II.).

C MOMOIIBIO0 TIeJarora Wik CaMOCTOSITEILHO COCTaBJIATh YCTHBIE U MUCHMEHHBIC
TEKCThI C KCIOJIb30BAHHEM WJUIFOCTPATUBHBIX MaTEpPUAIOB ISl BBICTYIUICHHUS TIEpen
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ayIUTOPHUEH;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUIYAJIbHO W B TPYIIE: HAXOAUTH 0OIee
pelieHre M pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS IMO3MIMK W yyeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTH U MPOSBISATh TOTOBHOCTH K MPEAOCTABICHUIO OTYETA Mepe] TPYIOH.

OBnaeHue YHUBEPCAIbHBIMHU YY€OHBIMH PETYJIATUBHBIMU ICHCTBUSMU:

oOHapyxuBaTh ® (POPMyIHpPOBATH Y4YEOHYIO MPOOJIEMY, OMNPEACNSITh IIeb
y4eOHOH AeATEIHHOCTH;

BJa/IeTh OCHOBAaMH CAMOKOHTpPOJS, CaMOOLEHKH, TPUHATUS PEIICHUH WU
OCYIIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIBHOM IEATEIbHOCTH;

COOTHOCUTh CBOU JCWUCTBHUA C IUIAHUPYEMBIMHU DPE3yJIbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JEATENIbHOCTH B TPOLECCE JTOCTHKEHUS pe3yJbTaTa, ONpPEIesTh
CHOCOOBI AEMCTBUI B paMKax MPeIIOKEHHBIX YCIOBUHN U TpeOOBaHM, KOPPEKTUPOBATD
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyallueH;

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHNUS,

IpEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PELICHUHU y4eOHOU
3aJlauu;

MOHUMATh MPUYMUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTat
AESITEIbHOCTH, OIpPENesITh IMO3WTUBHBIE W3MEHEHUS M HamlpaBleHUs, TPeOyromme
JanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYroMy 4elIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 110 OCBOCHUIO 00S3aTEILHOTO COJEPKAHMS,
YCTaHOBJICHHOTO AaHHOW PDenepalibHOM paboueid mporpamMMoid, BBIACIAIOT: HAYYHbIE
3HAHUS, YMEHHMS W CHOCOObl JAeUCTBUH, crnenuduyeckue aias y4eOHOro mnpeamera
«XuMHs», BUABI NEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUU,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYalUsX:

IIPEACTABICHHE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJICHWM TPUPOABI,
MOHUMaHUE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHMUYECKOW HayKd Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPaKTUYECKOU
JesITeIbHOCTH YEJI0BEKA B YCIOBHUSIX COBPEMEHHOI'O 0011IECTBA; MOHUMAHUE MECTA XUMHUH
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMH MOHATUHNHOIO anlapaTa i CAMBOJIMYECKOTO A3bIKa XUMUU JUIS
coctaBiieHUs] (OPMYJl HEOPraHMUECKUX BEUIECTB, YPABHEHUM XUMHUYECKUX peakiuil (¢
OTMOpPOM Ha aJrOPUTM YYEOHBIX JICWCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HomeHkJatypbl (IUPAC u TpuBHalbHON) M yMEHHE HUCIOJIB30BaTh €€ JJId pelIeHUs
y4eOHO-TI0O3HABATENBHBIX 33J1a4 C MOMOILBIO YUYHUTENs; YMEHUE HCIOJIb30BATh MOJAEIU
TSl OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 10 aITOPUTMY C OIIOPOM Ha ONpEIEICHHUS;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C MTOMOULIBI0 YUUTEIS
IIPUMEHATh CHUCTEMY XMMHUYECKMX 3HAHUM ISl YCTAHOBJICHUS B3aMMOCBSI3EM MEXIY
M3YyYECHHBIM MATEpPUAIOM W NPH MOJYyYCHUM HOBBIX 3HAHWM, a TaKXKe B IpoLeEcce
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BBITIOJIHEHHSI YYEOHBIX 3aJaHuii W Tpu paboTe ¢ HCTOYHHKAMU XUMUYECKON
uH(opMaIu, KOTOpasi BKJIFOYAET:

BOKHEUIIINE XUMHUYECKHE TIOHSTUA: XUMHUYECKUW HJIEMEHT, aToM, MOJIEKYa,
BEIIIECTBO, IIPOCTOE M CJIO0KHOE BEIIECTBO, OJHOPOJHAS M HEOJAHOPOJHAsT CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHAsT MAaccChl, KOJWYECTBO BEIIECTBAa, MOJb,
MOJISIpHAs Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHsis),
XUMHUYECKasi peakius, pPEaKuh COCAUHCHUSA, PEAKIUU PA3JIOKECHUSA, PpPEaKIuu
3aMEIICHHsI, PeaKIuu 00MeHa, TeTUIoBOM A(h(EKT peakiuu, SK30- U SHAOTCPMUUECKUC
peaKunu, pacTBOpP, MACCOBAS JOJISI XMMHYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJISL M TIPOLIEHTHAsI KOHLIEHTPAlMs BEMIECTBA B paCTBOPE, AP0 aTOMA, JJICKTPUUECKUAN
CIOW aToma, aToOMHas OpOWTa b, PaglyC aToMa, BAJICHTHOCTh, CTETICHb OKHUCIICHHS,
XUMHUYECKAsi CBSA3b, JIEKTPOOTPHUIATEIBHOCTD, MOJAPHAS W HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBSI3b, KPUCTA/UNIMUECKas penieTka (aToMHas,
MOHHAs, MeTaJUIM4ecKas, MOJICKYJSIpHas), WOH, KaTHOH, aHWOH, JJICKTPOJIUT U HE
ANCKTPOUT,  JJICKTPOIMTHYCCKAsT  JIUCCOLMAIMSA, pEaKIMd HOHHOTO  OOMEHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH, OKHUCIUTEIb U  BOCCTAHOBHUTEIb,
OKHCJICHHE W BOCCTAHOBJICHHE, JJICKTPOJIM3, XUMUUYECKOE pPaBHOBECHE, OOpaTUMBIE U
HEOOpaTUMBbIC PEaKIMH, CKOPOCTh XMMHYECKOM peaKIuu, KaTaau3aTtop, IPeaciIbHO
nonyctumas konnenTpanus (I1JIK), koppo3us MeTanioB, CIIaBhI;

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

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpPHS, TEOPUS DICKTPOJIUTHUYECKON
JIVCCOLIMALNY, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJaX ITO3HAHWS, B TOM YHUCIIE
AKCIIEPUMEHTAIIHBIX U TEOPETHUUECKUX METOJaX HCCIIEIOBAHMS BEIIECTB U U3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABJICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX 3JIEMEHTOB
(pamnyc aromMa, DdJIEKTPOOTPHIATEIBLHOCTH), TPOCTBHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHHS dJIeMeHTOB B Ilepuoanyeckoii cucreme (B MajbIX TEPHOJAX M TIIABHBIX
MOATPYIIIAX) U JEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSICHATH CBSI3b TOJIOKCHUS
aneMeHTa B llepuoanueckoil CHUCTEME C UYMCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB M 3apsj sjpa, oOIIee YHCIO JJICKTPOHOB),
pacnpeaeieHeM 3JIEKTPOHOB IO JHEPIeTHYECKHM YPOBHSAM aTOMOB IE€PBBIX TpeEX
MIEPUOIOB, Kaaus U KaJIBIHUS; KIACCU(UIIMPOBATh XUMHUICCKHUE SJIEMEHTBI ¢ OTIOPOI Ha
onpenesieHus: GU3NYECKOro CMbICiIa UGPOBBIX TAHHBIX IEPUOAUUYECKON TAOIHIIbI;

yMEHHE KJIaCCU(UIIMPOBATH XUMHUECKHE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA U
XUMUYECKUE PEaKIMh C OMOpPOM Ha CXEMbI; OMNPENeNsATh BaJEHTHOCTb M CTEICHb
OKHCJICHUS] XUMUUYECKUX IJIEMEHTOB, BUJ XUMHUUYECKOW CBSI3U M TUIl KPUCTAJTMYECKON
CTPYKTYPBI B COCTUHECHUSX, 3apsi/l MOHA, XapaKTep CPeIbl B BOJHBIX PACTBOpaX BEIIECTB
(KHUCIIOT, OCHOBAHMI ), OKUCTIUTEh U BOCCTAHOBUTEIH 10 aJITOPUTMY YUCOHBIX ICUCTBUH;

YyMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (Qu3WyYecKkne W XUMUYECKUE
CBOMCTBA IIPOCTHIX BEIIECCTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, aMa3, KpeMHUI, a30T,
dbocdop, cepa, Xiop, HATPUI, KaTUi, MAarHUH, KaJIbIIUH, ATFOMHHH, )KEJIe30) U CIIOKHBIX
BEIIECTB, B TOM 4YHCJ€ HUX BOJHBIX pPAacTBOpPOB (BOjJa, aMMHAK, XJIOPOBOJOPOI,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
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nuHka, xene3a (II u III), okcunpr yraepoaa (I u 1IV), kpemuus (IV), azota u dpocdopa
(T u V), cepet IV u VI), cepaucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHasi, KpEMHHUEBAs! KUCJIOTA U X COJIM); ONUCHIBATh C ONIOPOW HA IUIAH U KIIIOYEBBIE
CJIOBA; YMEHHUE IIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTPOCHHUS IOCIE MPEABAPUTEIBHOTO aHAIU3a IOJ PYKOBOJCTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOYKHOCTb
IPOTEKAHUS XMMHUYECKHUX MPEBPALLEHUN B Pa3jIMUHBIX YCIOBUSAX, BIMSHUE BEILIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPENY;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, AIrOpUTMY Y4YEOHBIX JEHWCTBHIA
MOJICKYJISIPHbIC M HOHHBIE YPaBHEHHSI peaklii (B TOM YHCIIE peaKIMii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil), WLIIOCTPUPYIOMIUX XUMUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB/Tpynn HEOPraHWMYECKMX BEHIECTB, a TaKXkKe
MOJITBEPIKIAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEKy HUMU;

YMEHHME BBIYUCIATh OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM ra3oB C ONOPOH Ha
oOurre Gpopmybl; yMEHHE TPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HaXOJUTh KOJIMYECTBO BEILIECTBA, 00BEM M MacCy PeareHTOB WX MPOYKTOB PEAKIIUU C
OIIOpOM Ha 0Opasell, AITOPUTM YUEOHBIX JEHCTBU;

BJIa/ICHUE OCHOBHBIMU METOJIaMU HAyYHOTO NO3HaHUs (HaOII0ACHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEHIECTB M XUMHYECKHX SIBICHUH C
OMOpO Ha aIrOpUTM Y4EeOHBIX JEUCTBHM; yMeHUEe C(OpPMYIUpOBaTh MPOOJIEMYy H
MPEJIOKUTH ITYyTH €€ PEIICHUS C TIOMOIIBIO TIe1arora; 3HaHue OCHOB 0e301MacHoi padoThI
C XUMHUYECKIMH BEIIECTBAMH, XUMHUYECKON TIOCYA0H 1 1a00paTOpHBIM 000PYAOBaHUEM;

HAJIMYUE MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHHS CIETYIOUTNX
XUMHUYECKUX JKCIEPUMEHTOB TIOJ] PYKOBOJACTBOM YUUTENsI C OOCYXJACHHEM IIIaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

U3yYEHUE U ONMCaHUe (PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C (PU3NUECKUMH U XUMHUUYECKUMH SIBIICHUSIMU;

OTIBITHI, WUTFOCTPUPYIOLME TPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKIIHIL;

U3y4eHHE CIIOCOOOB pa3ziesieHus: CMeceil;

NOJTy4YeHHUE KUCIOPOoJa U U3yUeHHE €ro CBOICTB;

MOJTy4Y€HHUE BOJIOPOA U U3YUYEHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yu4eHUe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4YeHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAaHNE W OIMCAaHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB PA3ITUYHBIX
KJIACCOB;

NpUMEHEHHWE HHAMKATOpOB (JIakMyca, MeTwiopaHxka M (eHondranenHa) ais
OTIpe/IeNICHUs XapaKTepa Cpellbl B pacTBOpPaX KUCIOT U IETOUeH;

U3y4YeHHE B3aUMOACHMCTBHSI KHCIOT C MeTaJUlaMHM, OKCHAAMHU METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSIMH, COJISIMH;

NOJTy4Ye€HUE HEPACTBOPUMBIX OCHOBAHUM;
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BBITECHEHHE OJTHOTO METajlla APYTUM U3 PacTBOpa COJIH;
UCCIeI0BaHNE aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U IIUHKA,
pelIeHrue  OKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI

HEOPTraHUYECKUX COCTUHEHUNY;
pelIeHre  AKCIEPUMEHTAIbHBIX  3aJad MO0 TeMe  «DIEKTPOJIUTUYECKAs

JUCCOLIHAITISY;
pelieHre HKCIEePUMEHTAIbHBIX 3a7au 1Mo TeMe «BaxHeillne HeMeTaibl U UX

COCTUHEHHUSI;
pEIIeHNe SKCIEPUMEHTABHBIX 3a/lad Mo TemMe «BakHeWmme MeTauibl U uX

COCTUHECHHUSI;

XUMUYECKUE IKCIEPUMEHTHI, HILTIOCTPUPYIOIINE TTPU3HAKHN MTPOTCKAHUS PEaKIIHA
HOHHOTO 00MEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHCYTCTBYIOIIME B BOJHBIX PacTBOPax HOHBIL:
xjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THIPOKCHUI-UOHBI, KATHOHBI aMMOHHS, MAarHus, KaJIbllUs, aJlOMHHUsA, Kenesa (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTAaBIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, IPaUKOB U TAOJIHUII U BBISBISATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpPaBWJIaMU O€30MaCHOTO OOpaIlleHUs C BEHIECTBAMU, UCIIOJIb3yEeMbIMU
B ITOBCETHEBHOM JKM3HU, a TAKKE MPAaBUIIAMHU TTOBEACHUS B IEJISIX COCPEKEHUS 310POBbS
U OKpY’Kalolllel MPUPOTHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JECUCTBHUS Ha
KUBBIC OPTaHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB yMEHBIICHUS H
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHWE 3HAYCHHS >KUPOB, OEIKOB,
YIJIEBOJIOB JJIsi OpTraHU3Ma YeI0BeKa,

BJIQJICHNE OCHOBAMHM XHUMHYECKOW T'PaMOTHOCTH, BKIIIOUAIONIEH yMEHHE
MPaBWJIBHO UCIOJB30BaTh HW3YYCHHBIE BelIIecTBA M MaTepuansl (B TOM YHCIE,
MUHEpalIbHbIE YT0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOMU3BOJCTBE, YyMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS U3YYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTaHABIUBATH CBSA3M MEXKIY PEAJbHO HAOIIOa€MbIMU XUMHUYECKUMHU
SABJICHUSIMU M TIPOIECCAMHU, MPOUCXOMSIIMMHA B MaKpOo- U MHUKPOMHUPE, OOBSCHSATH
MPUYMHBI MHOTOOOpa3usi BEIECTB; YMEHHUE WHTETPUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMU JPYTUX Y4eOHBIX MIPEIMETOB C MMOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha IOCTYHKCHUSIX XUMUICCKON
HAyK{; HAJIMIUE OMbITa pabOThl C Pa3TMYHBIMU UCTOYHUKAMU MH(GOPMAINH 110 XUMHUHU
(Hay4YHO-TIOMYJIApHAsT JIUTEpaTypa, CIOBApH, CIPABOYHUKH, HWHTEPHET-PECYPCHI) C
OTIOPO¥ Ha aJITOPUTM: YMEHHE OOBEKTUBHO OIEHMBATh MH(POPMAIIMIO O BEIIECTBAX, UX
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.

TpeGoBaHus K TMpeAMETHBIM pe3yibTaTaM OCBOCHUS YYEOHOTO TIpeaMeTa
«Xumus», pacrpeesieHHbIe TI0 To/1aM 00y4YeHUs
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Pesynbratel mo romam GopMyIupYIOTCS O NPUHLUIY J00aBIEHUS HOBBIX
pe3yabTaToOB OT roJa K IOy, YK€ Ha3BaHHBIC B NPEAbIAYLIUX IoAax ITO3HUIUH, Kak
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUUTBIBAIOTCS (Pe3yIbTaThl OUEPEAHOIO IO
10 YMOJYAHHUIO BKJIFOYAIOT PE3YJIbTAThl PEABLAYIIMX JIET).

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX MOHSATHUH: XUMHUYECKUN DIIEMEHT,
aToM, MOJEKyJl1a, HMOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTD, CTENEHb OKHUCICHUS, XUMHUYECKas peakius,
XUMHYECKasi CBSA3b, *TEIIOBOM A (PEKT peakinu, MOJb™, MOJSIPHBIH 00BEM, pacTBOD;
AJIEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAST TUCCOIMAIUS, PEaKMd HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaThuMble U HEOOpaTUMbIe
peakmu™, OKUCIUTEIHPHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBIICHHE, aJUIOTpOnusi, amMQpOTepHOCTh, XUMHYECKas CBS3b
(koBajeHTHAs, WOHHAS, METAIMYECKas), KPHUCTAUIMYECKas pemeéTka, *Koppo3us
METaJUIOB, CIUIaBBl; CKOPOCTh XHMHYECKOW PEAKIUU™, TPENeIbHO JOIMyCTUMAs
konreHtpanus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHHA (CM. 1. 1) ©
MPUMEHSTH 3TU TOHSTHS MPU ONTUCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh 3HAKK M CUMBOJBI JUIsl (DUKCAIIMHM PE3yJIbTAaTOB HAOJIONCHUA,
coctaBiieHHs] (GOpMyJ BEIIECTB U YPABHEHHM XUMHMUYECKHX PEAKIMM, 3alUCH JaHHBIX
ycloBuii 3aj1a4. Micnons3oBarh 0003HaueHus1, uMmeroniuecs B [leproaudyeckoit cucreme u
TabIuIle PACTBOPUMOCTH KHCIIOT, OCHOBAHUHM U COJICH B BOJIE JJIsI BHITIOJIHEHUS 3a/IaHUM.

OTPEJIENISATh BAJICHTHOCTh M CTEMEHb OKHUCJICHHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHHSIX PA3IUYHOTO COCTaBa; MPHHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCAMHEHUH C OMTOPOI Ha OTIPEIEIICHUS, B TOM YHCIIC CTPYKTYPUPOBAHHBIC; BHJIBI
XUMUYECKON CBsI3W (KOBAJCHTHAS, HWOHHAs, METATMYECKas) B HEOPTaHMYECKHX
COCIMHCHMSIX; 3aps]l MOHA IO XUMHUYECKOH (opMyrse; XapakTep Cpelbl B BOIHBIX
pacTBOpaxX KHCIOT M IIEJIOYe, *TUIl KPUCTAIUIMYECKOW pEmETKH KOHKPETHOIO
BellecTa”™;

packpeiBath  cmbicn  I[lepumoamyeckoro 3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHHMMAHME: *OMHCHIBATh U XapaKTEPU30BATh* TaOIMYHYIO
dbopmy Ilepuogmveckoil CHUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3auyaTh MOHSITHUS
«rnaBHasg moarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TIEPUOINYECKOMN
Ta0IuIle, C YUCIOBBIMU XapAKTEPUCTHUKAMU CTPOCHUSI AaTOMOB XHMMHYECKUX JIEMEHTOB
(coctaB u 3apsi siapa, O0IIee YUCIIO SJIEKTPOHOB M PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CJ0sIM); *OOBICHATH™ OO0IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKHUX
AJIEMCHTOB M MX COCAMHEHUH B Mpeieiiax MajblX NMEPHOI0B W TJIABHBIX MOJATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHE DJCMEHTBHI, HCOPraHMYECKHUE BEIIECTBA;
XUMUYECKHE peakmuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, ITO
TerioBoMy 3 PekTy, M0 U3BMEHEHUIO CTENEHEW OKUCICHUS XUMUUYECKUX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;
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XapaKTepPHU30BaTh (OMHUCHIBATH) OOIIHME U CICIM(PUICCKNE XUMUISCKAE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAsl ONMHCAHUE NMPUMEpPAMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI C OTIOPOM HA CXEMBI;

COCTaBJISAITh YPAaBHEHUS JJIEKTPOJIUTHUUYECKON OUCCOLUMALMM KHCIOT, IIEJI0YEer U
COJICH; TIOJIHBIE M COKpAIlIEHHBIE YpPAaBHEHHUS PEaKlUMii MOHHOrO OOMEHa; YpaBHEHMS
peaKkuui, MOATBEPKIAIOIINX CYIIECTBOBAHUE FEHETUYECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXHOCTH TPOTEKAHMUSI XUMHUYECKHX MPEBPAICHUN TMOCIE MPeABAPUTEILHOIO
00CYXJIEHHUSI C TIEAarorom;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa 1Mo (opMysie COSIUHEHHUS;, MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOW PEAKIHNH C
OIIOPOW Ha aJITOPUTM;

CJIeIOBaTh TMpaBWIaM TOJIb30BAaHUS XUMHMUYECKOW TOCYJOM U J1abopaTOpHBIM
o0OpyJ0OBaHUEM, a TaK)Ke MpaBWjaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYYCHUIO U
coOupaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMH, MOATBEPKIAONIME KAYeCTBEHHBIM COCTAB Pa3IUYHBIX
BEIIIECTB: PACIlO3HABaTh OIBITHBIM NYTEM XJIOPUA- OpoMHI-, HOAMA-, KapOoHart-,
dbocdar-, cunukat-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI M1 HOHBI U3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICTUTEILHON NIEITEIBHOCTH — aHaIU3 MU
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMATU3aII1I0, BBISIBJICHUE PUYHUHHO-CIIC/ICTBEHHBIX
CBSI3€U — JIJI U3YUYCHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIMI; ECTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peabHBIN
Y MBICJICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTelIbHOM MporpaMMBbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu sTom Opranuzanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[IpumepHOE TeMaTnueckoe miaHupoBanue s oOyyaromuiics ¢ 311P npenmnonaraer ocBoeHUE NPOrpaMMbl B MHKITFO3UBHOM
KJ1acce.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

9 KJIACC
(2 g4 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIe OcHoOBHOE coaep:xaHue OcHOBHBIE BUBI 1eATEJIbHOCTH
TeMBblI, o0y4aromuxcs
pacKpbiBalomne
JAHHBIN pa3aen
NpOrpaMMmBbil,
U KOJINY€eCTBO
4acoB,
OTBOJMMOE HA
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HX U3YYCHUC

Pa3nen 1. BemecTBo n xumudeckue peakiun (17 u)

IToBTOpEHME U
yriyojeHue
3HAHUM
OCHOBHBIX
pa3aesnoB Kypca
8 ki1acca

(5 9)

[lepnoanueckuii 3akoH. [lepruoanueckas cucrema
xumudeckux snemeHToB 1. 1. Menneneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH
CBOMCTB XUMHUYECKHUX AJIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KaJvsl, KalbLUs U X

COCJMHECHMUH B COOTBETCTBHUHM C MOJIOKCHUEM
3JIEMEHTOB B EPUOJUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB.

Krnaccudukanusa u HOMEHKIaTypa HEOPraHUYECKUX
BEILECTB (MEXKIyHA-PO/IHAS U TPUBUAJIbHAS).
XHUMHYECKHE CBOMCTBA BEIISCTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTMHEHU,
X T€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIIECTB.
CtpoeHue BenecTBa: BUAbl XUMUYECKON CBSI3U U
THUITBl KPUCTALTHYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEIIIECTB OT UX CTPOCHHUS. ™
JdemoHcTpanumn

1. Moaenu KpUCTaIMYECKUX PEIIETOK
HEOPTaHWYECKUX BEIIECTB.

2. KopoTkonepuoHasi U JUIMHHONIEPUOIHAS (POPMBI
[Teprnoan4eckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB
1. . MeHnpaeneeBa

XapakTepu30BaTb XUMUYECKHE JIEMEHTHI TTIEPBBIX TPEX
MIEPUOJIOB, KaJIS M KAJIBIUS MO UX MOJIOKECHUIO
B [lepronnueckou cucreme JI. 1. MenneneeBa ¢ onopou
Ha aJITOPUTM.

KinaccudunmpoBaTh 1 Ha3bIBaTh HEOPTAHUYECKUE
BEIIECTBA U3YUYECHHBIX KJIACCOB C OMIOPOM HA CXEMY,
Ta0JIHILy PACTBOPUMOCTH.

OnwuceIBaTh 00IIME XUMUYECKHE CBOMCTBA BEIECTB
PAa3IMYHBIX KJIACCOB, MOATBEPKAATH CBOMCTBA
MIPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHU XUMUYECKUX
peaKuui ¢ ONOPOU HA CXEMY.

OnpenensaTe BUJ XUMAYECKOW CBSA3U U THUI
KPUCTAUIMYECKON PEIIETKU BEIIECTBA C OIOPOM Ha
CXemy.

IIporuo3npoBarhs CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHUS TTOCJIC TIPEABAPUTEILHOTO pazdopa.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI
C omopoi Ha HHQpOPMAITHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTEpUAIOB, TPAMOTHO UCIIOJIb30BaTh N3YUYCHHBIN
NOHATUWHBIN anmnapar Kypca XUMHUH.

Ncnonb30BaTh MpH BHITIOTHEHUH YUCOHBIX 3aIaHUH U B
MPOLIECCE UCCIIEIOBATENBCKOM AEATEIbHOCTA HAyUYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COJICPKAHUS,
CIIpaBOYHBIE MaTepHaibl, pecypcbl HTEpHETA MOA
PYKOBOJACTBOM I€Jarora.
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Tema 1.
OcHoBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX
peakuuit

(4 9)

Knaccudukanus XuMUYeCKUX peakiui mo
Pa3IMYHBIM MPU3HAKAM (TIO YUCITY U COCTABY
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, *1O TEIJIOBOMY
s dexTy, Mo UBMEHEHHUIO CTENIEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, IO 00OpPaTUMOCTH, 110
y4acTHIO KaTajauzaTopa).™

*3JK30- U SHAOTEPMUYECKUE PEAKLIUH,
TepMOXuMUUeckue ypaBHeHus. [lonstue o ckopoctu
XUMHUYECKOU peakiuu. [IoHsTHE 0 TOMOTE€HHBIX U
reTepOreHHbIX peakuusx. [lonstue 06 oOGpaTUMbIX
Y HEOOpaTUMBIX XUMHUYECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecUH. DAKTOPHI, BIUSIONIUE HA
CKOPOCTb XMMHUYECKOUN PEAKIIUH U MOJI0KEHUE
XUMHUYECKOTO paBHOBECHS. ™
OKHUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
(37IeKTpOHHBIN OaTaHC OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHOM PEAKIINH).

JdemoHcTpanumn

1. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOIN PEAKIINU OT
pa3nTUYHBIX (PaKTOPOB.

2. BozneiicTBrEe KaTanu3aTopa Ha CKOPOCTh
XUMHUYECKOUN pEaKIInu.

3. [Ipumepsl HEOOpPATUMBIX U OOPATUMBIX PEAKLIUM.
4. CmelieHre paBHOBECHUS XMMUUECKOU PEAKIINH.

Bbruucienus

— KOJINYECTBA BEIIECTBA, 00bEMA U MACCHI
PEareHTOB WJiIU NPOAYKTOB 110 YPAaBHEHUAM
XUMHUYECKUX peaKIu

PackppIBaTh CMBICIT U3y4aE€MbIX OHATUNA U IPUMEHSTH 3TU
MOHSATHS IPU OMUCAHUU CBOMCTB BELIECTB U UX
MIPEBPAILICHUM.

KnaccuduimpoBath XuMUYeCKUe peakiiiy 1Mo pa3InuHbIM
IIPU3HAKAM.

VYcraHaBaMBaTh 3aBUCUMOCTD CKOPOCTH XUMHUYECKOMN
pPEeaKIMK OT PA3INIHBIX (PAKTOPOB MO PYKOBOJACTBOM
YUUTES.

[TIporao3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX
MPEBPAIICHUN B Pa3JIMYHBIX YCIOBHSIX MOCIE
peBapUTEIbHON pabOTHI.

OnpenensTe OKUCIUTENb U BOccTaHOBUTENL B OBP.

CocTaBusATh AMEKTPOHHBIN OallaHC PEaKIUU.

[Ipon3BOANTH BEIYUCICHUS 110 XUMUYECKUM YPaBHEHUSIM
110 aJITOPUTMY.

BricTpanBaTh pa3BEPHYTHIEC MIUCbMEHHBIE U YCTHBIE OTBETHI
C omopoi Ha MHQpOpMaITHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepualioB, FPAMOTHO UCMOJIb30BATh U3yUYECHHBI
MOHATUMHBIN anmnapar Kypca XMMHAH MOCJIE
MpEIBaAPUTEIBLHOTO CTPYKTYPUPOBAHUS MaTepuaia.

Hcrnonb30BaTh MpH BRIMOJIHEHUN YUEOHBIX 33/JaHUN U B

MPOLIECCE UCCIEA0BATENIbCKON IEATETbHOCTH HAyYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO COJICPHKAHUS,
CIIpaBOYHbIE MaTepUalibl, pecypchl IHTepHeTa nocie

KOHCYJIbTAllUHU C ICAArorom.
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Tema 2.
JJIeKTPOJIUTHYE
cKasi
JUCCOIMAIMSI.
XuMHn4ecKue
peakiuu B
pacTBopax

(8 1)

Teopus ANEKTPOJIUTUYECKON JTUCCOIUAIIUU.
DNEKTPOUTHI U HEANEKTPOIUThI. KaTHOHBI, aHHOHBI.
*MexaHu3M JTUCCOIMAIMU BEIIECTB C Pa3TMUYHBIMU
BUJIAaMU XUMHUYECKOU CBSI3H. Crenenn
nucconuanuu.* CUabHbIE U cl1a0ble 3JIEKTPOIUTHI.
Peakiuu MOHHOTO OOMEHA, YCIOBUSI UX MPOTEKAHUS.
HoHHbBIE ypaBHEHHS pEAKLIH.

XHMMHUYECKHE CBOMCTBA KMCJIOT, OCHOBAaHHUH M COJIEH B
CBETEC TMpPEJCTaBICHUNH 00  DIEKTPOIUTHUYECKOMN
nuccounanuu. Cpena pacteopa. [lonstue o rumponnse
COJIEH.

KauecTBeHnnbie peakiuu Ha KaTHOHBI
U aHUOHBI : XJOpHUA-, Opomuja, MO3uA-, Cyibdar-,
KapOoHat-, cuiukar-gocdar- aHUOHBI, THUAPOKCH]I-
MOHBI KaTUOHbl aMMOHMSI, MAarHus, KaJblUs,
aIIOMUHUS, JKele3a 2+, 3+ | [IMHKa, IPUCYTCTBYIOIIHE
B BOJIHBIX PacTBOpax..

JdemoHcTpanumn

DnekTpudecKkas MpOBOAUMOCTh PACTBOPOB BEIIECTB;
JIBMYKEHUE MOHOB B DJIEKTPUYECKOM TIOJIE.

OnbIThl, WUTIOCTPUPYIONINE MNPU3HAKUA MPOTEKAHMS
peakiuii HOHHOTO OOMEHa.

OnBITH 1O OTIPENIETICHUIO CPEAbl B PACTBOPAX COJEH

(xsopuaa HaTpus, KapOOHaTa HaTpus, XJOpHaa
[IUHKA).
JlabopaTopHbie " NMPaKTH4YeCKHUe
padoThI

JlaGopaTOpHBIi OMBIT:

PackppiBaTh CMBICT M3y4aeMbIX HMOHATUMN, & TAK)KE CMBICI
TEOPUHU AIIEKTPOJUTUUYECKONW TUCCOLMALMU C OMOpPOM Ha
CXEMBI.

OOBACHATD NPUYUHBI  AJIEKTPONPOBOIHOCTH
PacTBOPOB € MMOMOUIBIO IIEAATOra.

CocTaBiATh ypaBHEHUS IUCCOLMALMU KUCIOT, LIEN0YEN U
COJIEH, TOJHBIE M COKpAUIEHHbIE HOHHBIE YPaBHEHUS
XUMHUYECKHUX PeaKInii HOHHOTO 0OMeHa.

[InaHupoBaTh M OCYIIECTBIIATh HA MPAKTHKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIO/IEHNUS, 1€TIATh BHIBOIbI
0 pe3yibTaTaM 3KCHEPUMEHTA IMOCJE MPEABAPUTENBHON

BOJHBIX

paboThI.
CrnenoBaTh npaBuiaM 0e30macHON paboOThl B 1abopaTopuu
OpyU  WCHOJB30BAaHUM  XUMHYECKOW  TMOCyAbl U

000pyI0BaHUs MTO/I KOHTPOJIEM Ie1arora.

[Tpou3BOANTH BBIUMCICHUS IO XUMUYECKUM YPABHEHUSM.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIE U YCTHBIE OTBETHI
¢ omopoi Ha MHGOPMAIIUIO U3 y4eOHMKA M CIPABOYHBIX
MaTepHaioB, TPaMOTHO  HCIOJb30BaThb  M3YYCHHBIN
NOHSATUWHBIN armapar Kypca XUMUU 1ocie
IIPEIBAPUTEILHOTO CTPYKTYPUPOBAHKS MaTepHara.

Hcronp30BaTh MPH BHITTOJIHCHUHM YYEOHBIX 3aJlaHWA W B
poriecce MCCIEA0BATEILCKON EATEIbHOCTH HAay4YHO-
MOMYJISIPHYIO  JINTEpaTypy XHWMHUYECKOTO COJICpP)KaHHUS,
CIIpaBOYHBIE MaTepHasbl, pecypchl HHTepHeTa mocie
KOHCYJIBTAIIMH C TIEJIarOTOM.
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Ne8Peakuuu uOHHOrO oOOMeHa B  pacTBOpax
aeKTpouTOB: cyibbara meau(ll)

U ENour, kapOoHaTa HATPUS U COJISTHOM KHUCIOTHI,
peaKkuusl HeUTpau3aluy MEKy THAPOKCHIOM KaJus
Y COJISIHOU KHCJIOTOM.

No9. KauecTBeHHBIE peaKllMi Ha MOHBI B paCTBOPE.

[IpakTuueckas pabora:
Ne 1. PenieHre skcriepruMEHTANBHBIX 3a/1a4 IO TEME.

Boruucienus
— I10 YPABHEHUSAM XUMUYECKUX PEAKIINI

Pa3nen 2. HemeTa/uibl M MX coemHenns (24 v)
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Tema 3. O0mas
XapaKTEePUCTUKA
XMMHYECKHX
3J1eMEHTOB
VIIA-rpynmsbi.
I'ajorennl

(4 9)

OO6mas xapakTepucTuKa rajgoreHoB. Oco0eHHOCTH
CTPOEHHUS AaTOMOB 3TUX JIEMEHTOB, XapAKTEPHBIE JIJIA
HUX CTeneHU okucieHus. CtpoeHue u puznueckue
CBOMCTBA MPOCTHIX BEUIECTB — rAJIOTCHOB.
XUMHUYECKHUE CBOMCTBA Ha IPUMEPE XJIOpa
(B3auMoIeiiCTBHE C METa/NIaMH, HEMeTallJIaMy
(BOZIOPOJIOM M KHCIIOPOJIOM ), *TIIesioqaMu’™).
XnopoBoaopoa. CoJisiHast KUCIOTa, XUMUYECKUE
CBOMCTBA, *MOJy4YeHUE™, MPUMEHEHUE.
KauecTBeHHbBIC peaKIuy Ha TaJOTeHU/1-UOHBI.
*JlelicTBHE XJI0pa U XJIOPOBOAOPO/Ia HA OPraHU3M
yesoBeka.™ Baxknelme XJI0puabl U UX HAXO0XKIACHUE
B MIPUPOJIC.

JemoHCcTpauun
BuaeomaTrepuanisl: raJoreHsl U UX COSAMHEHUS.
OG6pas3iibl XJIOPUIOB.

JlabopaTopHbie U NpaKTHYECKHE PadOTHI
JlaGopaTopHBIil OTIBIT:

Pacrnio3znaBanue Xa0pua-uoHOB.

[IpakTuueckas pabora:

Ne 2. TlosmydueHue CONSIHON KUCITOThI, U3yUYECHHUE €€
CBONCTB.

BoruncieHus 10 ypaBHEHUAM XUMHUYECKHUX
peaKIuu.

OOBICHATH 00IIIE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
HEMETAJUIOB U UX COCIMHEHUM B Mpejienax MajbIx
MIEPHOJIOB U TJIaBHBIX MOArpyI [lepuoanyuecko cucTeMbl
XUMHUYECKHUX IJIEMEHTOB C YU€TOM CTPOSHHUS UX aTOMOB C
HCIIOJIb30BAaHUEM CXEMBL.

XapakTepusoBaTh (U3NYECKUE U XUMUYECKHE CBONCTBA
MPOCTHIX BEIIECTB TAJIONEHOB (HA IpUMEpPE XJIopa) U
CJIOKHBIX BEILIECTB (XJIOPOBOJIOPO/IA, XJIOPUIA HATPUS),
CIOCOOBI UX MOJYYEHUsI, MPUMEHEHUE U 3HAYEHHUE B
IIPUPO/JIC U KU3HU YEJIOBEKA MOCIE CTPYKTYPUPOBAHUS
Marepuarna.

OrnpenensiTe rajJoreHu1-uOHbI B PaCTBOPE C
UCIIOJIb30BaHUEM Ta0IuIIbl " XapaKkTepHbIe peakiny Ha
aHHUOHBI".

[InaHupoBaTh M OCYIIECTBIISITH HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS, IeJIaTh BHIBOIBI
0 pe3yJibTaTaM SKCIIEPUMEHTA MOCJIe IPEBAPUTEILHOM
paboTHI.

Tema 4. O01masn
XapaKTEePUCTUKA
XMMHYECKHX
3j1eMeHTOB VIA-

OO6miast xapakTepuCTHKa 31eMEeHTOB VIA-rpymrsl.
Oco0OeHHOCTH CTpPOEHUs aTOMOB J3THX 3JIEMEHTOB,
XapaKTEepHBIE JIJI1 HUX CTENEHU OKUCIeHusA. CTpoeHue
U (U3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —

OOBsCHITH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
31eMeHTOB VIA-rpynnbl 1 UX COEINMHEHUI
C YU4ETOM CTPOEHHUS UX aTOMOB C OITIOPOU HA CXEMY
"N3MeHeHune painycoB B IOATrpynnax' .
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rpynnsl. Cepa n
eé coefMHEeHN A

(5 4)

KHCJI0pO/ia u CEpBHI.
AJIOTpOTIHBIE MOJU(UKAIIMK KHUCJIOpOAa U CEpHI.
XUMHYECKHE CBOMCTBa cepbl. BzaummopencTeue ¢
HEMETauylaMi - BOJOPOJOM H  KHCIOPOJOM,
METaJUIaMH, KOHIICHTPUPOBAHHBIMU  a30THOM M
cepHor  kucioramu. CepoBOAOpOJ]l, CTPOCHHUE,
duznyeckue

XapakTepu3oBaTh (PU3MUECKUE U XUMUIECKHE CBOMCTBA
TIPOCTOTO BEIIECTBA CEPhI U €€ COSTMHCHHIA
(cepoBOI0pO/Ia, OKCHIIOB CEPhI, CEPHON KUCIIOTHI,
cynb(arToB), CIIOCOOBI UX
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U XUMUYECKUE CBOWCTBa (KUCIIOTHBIE U
BOCCTaHOBUTEJIbHBIE). Oxcubt cephl KaK
NpEeICTaBUTENId  KHUCIOTHBIX  OkcuaoB. CepHas
KHCOTa, (U3MYecKne W XUMUYECKHE CBOMCTBA
(oOmme Kak TpPEACTaBUTENs  Kjacca  KUCIOT
u *cnenuduyeckue™), npumenenue. CepHuUctas
KHCIIOTA.

*XUMUYECKHE pEaKUuH, JIekKallMe B  OCHOBE
NPOMBIIIJICHHOTO  croco0a  TOMy4YeHHs  CepHOU
KHCIOTHI. AmmapaTel M TMPOTEKAOMMEe B HHUX
Ipolecchl  (Ha MpUMepe MPOU3BOJCTBA  CEPHOU

KHUCJIOTHI). ™

Conm cepHOM KHUCIIOTHI, KaueCTBEHHAsi peakiusi Ha
cynbdar-uoH.

Haxoxnenue cepsl U €€ COENMHEHUH B IMPHUPOJE.
*XUMHUYECKOE 3arpsA3HEHHE OKPYKaIoIEeH Cpebl
COETUHEHUSIMU cepbl (KUCTIOTHBIE  JTOK]IH,
3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
Mpea0TBpalIeHUs. ™

JdemoHcTpanumn

Komnexunn (BuIEOMaTepuasbl): cepa u e
COCTUHEHHS.

OOGyrnuBaHue caxapa noJI NelCTBUEM

KOHILICHTPUPOBAHHOM CEPHOM KUCIIOTHI.

JlabopaTopHble U MpaKTHYECKHE PadOTHI
JlaGopaTopHBIE OTMBITHI:

Oo6nHapyxeHue cynb}ar-uoHOB.

B3aumoneiicTBrue pa3daBieHHON CEpHON KHUCIOTHI C

MOJIyYEHHUS], IPUMEHEHNE U 3HAUEHUE B IPUPOJE U KU3HU
YeJI0BEeKa C OMOPOMl Ha CXEMY U IJIAH.

Onpenensite HaJIU4Ke CyIb(GaT-HOHOB B PACTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C IEPEPabOTKON COeTMHEHUM CePhI TTOCIIe
CTPYKTYpHpPOBaHUS MaTepurala.

[InanupoBaTh ¥ OCYIIECTBIISITh HA MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHUS, /IETaTh BEIBOJIBI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

CrnenoBaTh npaBuiiaM 0e30MacHOM pabOThI B JAOOpAaTOpHUH
IIPU UCIIOJIb30BAHUU XUMUYECKOU MOCYbI U
000pyI0BaHus O/ PyKOBOJICTBOM I1€1arora.

[Ipon3BOANTH BEIYUCICHUS 110 XUMUYECKUM YPAaBHEHUSAM
110 arOPUTMY.

Hcrnonb30BaTh MU BHIMOIHEHUN YUYEOHBIX 3aJJaHUN TEKCThI
yueOHUKa, cripaBouHbie Matepuaisl (I[lepuoanyeckyro
cucTemMy XuMH4eckux 3sieMeHToB JI. 1. MeHnneneena,
TaOJIMITYy PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH
B BOJIE, JICKTPOXUMUYECKUH DS HAPSIKECHUN
METAaJIJIOB).

Hcnonp30Bath Mpu BHIMOJHEHUN YU€OHBIX 3a/1aHUH U B
IIPOLIECCE UCCIIEN0BATENIBCKON IEATEILHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJIep KaHUs,
CIIpaBOYHBIEC MAaTEepUAIIbI, pecypchl IHTepHeTa nocie
KOHCYJIbTallMK C EAAaroroM
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LUUHKOM. BbhIumMciieHHsl 10 YPAaBHEHUSAM XMMHUYECKUX
peaKumit
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Tema 5. O0mas
XapPaKTePHCTUKA
XHUMHYECKHUX
3JIEeMEHTOB VA-
rpynmnbl. A30T,
docdop u ux
coeIMHeHus!

(7 9)

OOmiass XxapakTepUCTHKa 3JIEMEHTOB VA-IpyIIIbL.
Oco0OeHHOCTH CTpPOEHUs aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE AJI1 HUX CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Ipupone, (pu3nyeckue u
XUMHUECKHE cBOKCTBA. KpyroBopoT a3oTa B pupoe.
AMMUak, ero (pU3N4YeCKue U XMMHUYECKHE CBOMCTBA,
noixyyeHue u npuMeHeHue. Conu aMMOHHS, HUX
¢uznyecKkue M XMMUYECKHUE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHbl aMMOHMUSI.

A3oTHas kuciora, €€ (u3nYecKue U XUMHUYECKUE
CBOMCTBA (00IIME KaK MPEICTABUTENS KIacca KUCIOT
u  *crmemuduueckue*).  *AzoTHCTas ~ KHCIOTA.
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUS B
KayeCTBE MUHEPAJIbHBIX y100peHuil.™

XVMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpenbl
COCIUHEHUSIMU  a30Ta  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHHE BO3/yXa, [I0YBBI U BOJOEMOB).

®docdop, *amnorponubie Moguduxanuu Gocdopa*,
(puznyecKkue 1 XuMUYECKHE CBONCTBA.

Oxkcun  dochopa(V) u  dochopnas kwuciora,
(¢u3nyuecKrue U XUMHYECKHE CBOMCTBA, *TOTy4YeHue. ™
*KauecTBeHHas peakuus Ha pochar-uoHbl.™

*Mcnonp3oBaHue docdaron B KauecTBe
MUHEPAITBHBIX ynoOpeHuii.™ 3arps3HeHHE
MPUPOJHBIX BOAOEMOB (pochaTtamu.

JdemoHcTpanuu

Komnekmuu: docdop u ux coequHeHus.
B3aumopeilictBue  KOHUEHTPUPOBAHHOW  a30THOM

OOBsICHATH 0011IMEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
3JEMEHTOB VA-TpyIIIBI U WX COCAMHEHUN C YYETOM
CTPOCHUS UX aTOMOB.

XapaktepuszoBaTh (U3HUECKME U XHUMHYECKHUE CBOMCTBA
IPOCThIX BelecTB a3oTa U ¢ochopa U UX COECTUHEHUH
(ammmaka, cojied aMMOHUSI, A30THOM KHUCIIOThI, HUTPATOB,
okcuna docdopa(V) u pocdopHoii kuciaotel, GocdaTon),
CHoCOOBl HMX TOJyYEHHs, NMPUMEHEHUE U 3HAYEHUE B
IPUPOJAE U KU3HU YEJIOBEKA C UCIOJIB30BAHUEM CXEMBI.

Onpenensats MOHBI aMMOHHMS U (ochaT-UOHBI B pACTBOPE C
UCIOJIb30BaHUEM TaOmuibl "XapakTepHble pEeaklud Ha
KaTUOHBI U aHUOHBI'".

OOBIICHATH CYIIHOCTb 3KOJIOTMUECKUX MPOOIJIeM, CBI3aHHBIX
C HaxOXJEHUEM CcoequHeHu as3ora u ¢ocdopa B
OKpY’KarolIEH cpere.

[InaHupoBaTh M OCYLIECTBIISITH HA MPAKTUKE XUMHUYECKUE
IKCIIEPUMEHTHI, IPOBOUTEH HAOIIOEHUS, JIETaTh BHIBOIBI
0 pe3yJibTaTaM SKCIEPU-MEHTA.

CrnenoBath npaBmiaM Oe30macHor paboOThl B 1abopaTopuu
IpU  HUCMHOJb30BAHUM  XMUMHUYECKOM  TOCYIBl U
000py1OBaHUSI.

[Ipou3BOANTH BEIYUCIICHUS 110 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh MpU BHIMOJIHEHUH YU€OHBIX 3aIaHUN TEKCThI
yuyeOHUKa, CIpaBOYHbIE MaTepuaibl (MEPUOIUYECKYIO
cucremy xumudeckux odsemeHToB JI. 1. MeHnneneena,
TaOJMIy PACTBOPUMOCTH KHUCIIOT, OCHOBAaHWUW W COJIeH B
BOJIE, DJIEKTPOXUMHUYECKHUU ps/l HANPSHKEHUN METaJIJIOB).

Hcnonb3oBaTh Mpu BBINOJHEHUU YYEOHBIX 3aJaHU U B

IIpoHecce HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTU HAYYHO-
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KHCJIOTBI C MCAbIO.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI
JIaGopaTopHBIE OMBITHI:

1. BzauMoencTBrue coeil aMMOHMS C MIETOYBIO.

2. OsnakoMmjeHue C oOpa3namMud a30THBIX U
dbochopHBIX yaoOpeHUi.

[IpakTuueckas pabora:

Ne 10. ITomyyenne aMMuaka, N3y4eHHUE €r0 CBOWCTB.

BorunciaeHus 0 ypaBHEHUAM XUMHAYECKUX PEAKIIMI

NOMYJSIPHYIO  JINTEPATypy XUMHYECKOIO
CIIPAaBOYHBIE MaTEpHalbl, PECYPCHI

KOHCYJIbTAlUU C IICAAroromM

Tema 6. OO0 ast
Xapakrepuc-
THKA

VYrnepoa, amnorponHsie MoauduKauuMd rpadur,
anMas. BzaumoielicTBrE ¢ MeTalllaMy, HEMETAJIJIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM u CepHOM

OOBsCHITH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB

31eMeHTOB [VA-rpyniibl ¥ uX COEIMHEHUH C yUETOM
CTPOEHHUS UX ATOMOB.
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XMMHYECKHX
3jeMeHTOB IVA-
rpynmnsbl.
Yraepoa u
KPEeMHUM U UX
coeIMHEeHHUs

(8 1)

KUCIIOTaMH,  paclpocTpaHeHWe B MPUPOJIE,
dusznueckue U XMMHUYECKUE CBOMCTBA. AncopOius.
KpyroBoport yriepoja B mpupoje.

Oxkcunpl yriaepona, Ux (QU3NYECKUE U XMMHUYECKUE
CBOMCTBa, HX JCHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYCHHE U IPUMEHEHUE. *JKOJIOTUYECKUE
npoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona(IV);
rUnoTe3a ri00ajdbHOrO  MOTEIUVIEHUS  KJIMMaTa,
MapHUKOBBIN 3P DeKT.™

VYronpHasg kuciaora U €€ CoJM, UX (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA, MOJYYEHHE U MPUMEHEHUE.
KauecTBeHHas peakiys Ha KapOOHAT-UOHBI.
*TlepBoHauajabHble TOHATHS 00 OpPraHUYECKUX
BEIIECTBAX KAK O  COEOUMHEHUSX  YIJepoJa:
O0COOEHHOCTH cocTaBa U cTpoeHud. IloHsaTue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKUpPaAX, OeKax,
yrieBojiax. MaTepralbHOE €IUHCTBO OPTraHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUMN.™

*Kpemuuii, ero Gpu3nvecKkue 1 XMMHUECKUE CBOMCTRA
(Ha mpuMepe B3aUMOJEHCTBUA C METaUIaMU U

HEMETaJUlaMH), TIOJy4YeHHEe U [PUMEHEHUE B
AIEKTPOHUKE.™

*CoenuHenust KpeMHuss B mpupone. OOumue
npexacrasienuss 00  okcuge  kpemHusas(IV)  wu

KpEeMHUEBOM KUCI0Te. CUIMKAThI, UX UCIIOJIb30BAHUE
B OBITY, MEIUIIMHE, TPOMBIIINICHHOCTH. Baxkuenme

CTPOUTEIbHBIC MaTepHUalbl. KepaMuKa, CTEKIIO,
LIEMEHT, 0eToH, JKeae300€TOH. [TpoGembr
0e30macHoro HCIIOIb30BAHUS CTPOUTEIBHBIX

XapakTepu3oBaTth (pU3MUECKUE U XUMHUYECKHE CBOWMCTBA
MPOCTBHIX BEHIECTB yIIIepoa U KPEMHUS U UX COCTUHEHUN
(OKCHIOB YIJIepoAa, YTOJbHOM KHUCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHHUEBOW KHCJIOTHI, CHIIMKATOB),
CHocoOBbl WX TMOJNyYeHUs, NPUMEHEHHE | 3HaueHHE B
HpUPOE U )KU3HU YEJIOBEKA.

Onpenenste KapOoHart- U
MOHBI B pacTBOpE.

OOBACHATH CYIIHOCTH IKOJIOTUYECKUX TIPOOIIEM, CBA3aHHBIX
C HaXxOXJIEHUEM YTJIEKHCIIOro ra3a B OKpy:Karolleil cpere.
WNnnroctpupoBaTh B3aMMOCBSI3b HEOPTaHMYECKUX
COCMHEHUI yTiiepo/ia W OPTaHWYECKUX BEIIECTB IO

PYKOBOJICTBOM YUHTEJNS.

[InanupoBaTh U OCYHIECTBIATh Ha NMPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, TIPOBOJUTHh HAOIOJICHUS, JI€NaTh BbIBOJbI
IO pe3ysibTaTaM AKCIEPUMEHTA TOCiE NpeaBapUTEIbHON

CHJINKAaT-

paboTHI.

CrnenoBaTh npaBmiaM Oe30macHoN paboThl B 1abopaTopuu
Opy  WCIOJB30BAaHUM  XUMHYECKOW  TMOCyAbl U
000py1OBaHUSI.

Hcnonb30BaTh MU BBINOJHEHUN YU€OHBIX 3aJaHUN TEKCThI
yuyeOHUKa, crnpaBouHble Matepuanbsl (Ilepuonnueckyro
cucreMy xumuuyeckux odneMeHTtoB [[. 1. MeHnneneesa,
Ta0JIUIly PacTBOPUMOCTH KHMCJIOT, OCHOBAaHUM M COJieH B
BOJE, AJIEKTPOXUMUYECKUN PsiJi HANPSLDKEHUM METasuioB)
IIOCJIE KOHCYJIBTALUHU C I1E1arOroM.

Hcnonp30BaTh MpH BBINOJIHEHUH Y4YeOHBIX 3aJaHUA U B
IIPOLIECCE MCCIEAOBATEIBCKOW JEATEIIBHOCTH HAay4YHO-
NONYJIAPHYIO JINTEPATYPY XMMHUYECKOIO COJEPIKAHMS,
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MaTepUalioB B MOBCEAHEBHOM KU3HU.™

JemoHCcTpauumn

Mopenu  KpUCTaNIMYECKUX  PEHIETOK  anmasa,
rpaduTa, MOJICKYJIbI QyIIepeHa.

AncopOuus PacTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM yriéM. [IpoTuBoras.
Buneomarepuanbl: CUIMKaTHAS IPOMBIIIIEHHOCTb.
Mopenu MOEeKysT OPraHUYECKUX BEILIECTB.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI
JlaGopaTOpHBIil OIBIT:

KauecTBeHHast peakiiysi Ha KapOOHAT-UOH.
[IpakTuueckue paboOTHI:

Ne 11. IomyueHne yriaekucioro ra3a U U3y4eHUe €ro
cBoiicTB. KauecTBeHHas peakiius Ha KapOOHAT-UOH.

No 12. Pemienune 3xcnepuMeHTaIbHBIX 3a/1a4 110 TEME
«Hemeramb».

Burunciienus

10 YPABHEHUSAM XUMUYECKUX PEAKIMIA, €CIIN OJIUH U3
PEareHToB J1aH B BUJI€ BOJIHOTO PACTBOPA C U3BECTHOM
MacCOBOM JIOJICH.

CIpaBOYHBIE MaTepHuaybl, pecypchl HWMHTepHeTa mocie
KOHCYJIBTAIIMH C MEJIarOroM.

Pa3znen 3. Mera/uibl 1 ux coeaunenus (20 u)

Tema 7. O01mue
CBOHCTBA

MeETaJJIOB
(4 1)

OO1asi xapaKTepUCTHKAa XUMHUECKUX AJIEMEHTOB —
METAJJIOB HAa OCHOBAaHMM MX IIOJOXKEHUA B
Ileproguyeckon cHUCTEME XHMHUYECKHUX DIJIEMEHTOB
. . MenpneneeBa u ctpoeHusi atomoB. CTpoeHHE
MeTauioB. MeTtajumyeckasl CBA3b M MeTajuIM4ecKas
KpUCTAJUIMYECKass pEmETKA. IJIEKTPOXUMUYECKUN
pAl  HampsDKEHWM  MeTawioB.  Pusnyeckue U

PackppIBaTh CMBICT U3y4aeMbIX OHATUN U PUMEHSTH ITH
NOHATHSA TPU ONHCAHMM CBOWCTB BEIIECTB M HX
IIPEBPALICHUN.

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
JJIEMEHTOB-METAJUIOB U MX COCAUHEHUW C Y4ETOM
CTPOCHHS X aTOMOB.

XapakTepu3oBaTh CTPOEHUE METAJIOB, 001IKMe (PU3NYECKue
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XUMHYECKHE CBOMCTBA MeTaLIOB. *OO0IIHe crnocoObl
noiydeHuss MeTauioB. IloHsTHe 0  KOppoO3HH
METAJUIOB U OCHOBHBIE CIIOCOOBI 3aIlUTHl OT
koppo3uu. CruiaBel (CTajgb, YyT'yH, JIOPATIOMUHHM,
OpoH3a), WX  TNpPUMEHEHHWE B  OBITYy W
MPOMBIIIEHHOCTH. ™

JdeMoHCcTpanuu

O3HakoMJIEHHE C 00pa3liaMy METAJUIOB U CILUIABOB, UX
(pU3HMUECKUMU CBOMCTBAMHU.

Mogenu KpUCTAIINYECKUX PEMIETOK METAJLIIOB.
Buneomarepuansl: KOppo3usi METAJLIOB.

JlabopaTopHbie U NPaKTUYECKHE PadOThI
JlaGopaTopHBIE OMBITHI:

O3HakomiieHHE ¢ 00pa3liaMu CIUIABOB METAJIJIOB.
3aBUCUMOCTB CKOPOCTH PEAKLUK METAIIJIA C KUCIOTON
OT NPUPOBI METAILIIA.

Boruuciienus
— I10 YPABHEHHSIM XUMUYECKUX PEAKIUN, €CITU OJUH
W3 PEAreHTOB COAEPKUT MTPUMECH

Y XUMHUYECKUE CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 001IME CHOCOOBI MOTYYEHHsS] METAJUIOB
1I0CJIE CTPYKTYPUPOBAHUS MaTEpHAIIA.

CnenoBaTh npaBuiiaM 0€30MacHO pabOThl B JIaOOpaTOPUU
OpU  WCIOJB30BAHMM  XHMHMYECKOW  IOCYyABl U
000py10BaHUS.

[Ipou3BOANTH BBIUKCIEHUS IO XUMUYECKUM YPABHEHUSM.

Hcrnonb30BaTh MpHU BBINOJIHEHUH YY€OHBIX 3aJaHUN TEKCThI
yueOHUKa, crnpaBouHble Matepuansl (Ilepuoamueckyro
cucreMy xumudeckux dieMeHTtoB [[. 1. MeHnneneesa,
Ta0JIUIly PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM W COJICH B
BOJIE, SJIEKTPOXUMUYECKHUN psAJl HAIPSHDKEHU METAIIIIOB).

Hcnonp30BaTh MpH BBINOJIHEHUU Y4YeOHBIX 3aJaHUi U B
IIPOLIECCE HCCIIEN0BATEIbCKON JIESITEIIBHOCTH HAYYHO-
NOMYJISIPHYIO JINTEpaTypy XHUMHUYECKOIO COAEpP/KaHUs,
CIpaBOYHBIE MaTepuaybl, pecypcsl HHTepHera nocie
IPEIBAPUTEIBHON KOHCYIbTALMU C TIEAArOTOM
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Tema 8.
Baxueitiue
METAJJIBI U X

COeIMHEeHHS
(16 )

[Ilenounbie metauibl. [lonoxenue B [lepuoanueckon
cucreMe xuMudeckux 3yeMeHToB 1. 1. Menaeneena,
cTpoeHue atoMoB. HaxoxxaeHue B mpupoe.
dusznyecKue U XMMHYECKHE CBOMCTBA (Ha MpuUMeEpe
HaTpus ¥ Kayusi). OKCUABl M THAPOKCUILI HATPHUS U
ks, [IpuMeHeHHe WIETOYHBIX METAUIOB U X
COCIUHCHUHU.

[[lenoyno3eMebHbIE METAJIbl MAarHUM W KaJbIUH,
ctpoenue atomoB. Ilonoxenue B Ilepuonnueckoit
cucTeMe XxuMu4deckux ajaemenToB JI. . Menaeneena.
Haxoxnenue B npupoae. Gusnueckue 1 XUMUYECKUE
cBoMcTBa. BakHelme coefuHeHU KaabIus (OKCHUI,
TUAPOKCU, colin). *JKECTKOCTh BOJIBI U CIIOCOOBI €€
yCTpaHeHus.™

Amomunuii. [Tonoxenne B [lepuonndeckoit cucreme
xumudeckux — anemeHTtoB  J[. 1. MeHaeneesa,
cTpoeHue aroma. Haxoxzaenue B mpupoze.
dusznvecknue U XuMHYeCKue cBolcTBa. AMGMOTEpHBbIE
CBOMCTBA OKCHJA U THAPOKCHUA.

Kemneso: cocras, cBoiicTBa 1 nosyyeHue. [lonoxenue
B Ileproanyeckoil cucTeMe XUMMHUUYECKUX 3JIEMEHTOB
. . MenpneneeBa, ctpoeHue atoma. Haxoxnenue B
npupone. Pu3MYECKHE M XUMHUYECKHME CBOWCTBA.
Okcuael, rtuapokcuabl u  comu  xenesa(ll)
u xene3a(Ill).

JdemoHcTpanuu

BzaumopernicTBre HaTpus ¢ BOJIOU.

OxpaliBaHye miaMeHH MOHAMH HATPHUS U KaJlusl.
OxpalniMBaHye MIaMEeHU HOHAMM KaJIbITUs.

OOBACHATH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
AJIEMEHTOB-METANIOB B TPYIIIAX M KX COCAMHEHUH C
Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb (PU3NYECKUE M XHUMHUYECKHUE CBOMCTBa
IIPOCTBIX BEIIECTB METAJJIOB M UX COCAUMHEHHM (OKCHUIIOB,
THJIPOKCHUJIOB, COJIE) C OMOpoil Ha cXeMy, CIOCOOBI HX
NOJTy4YEHUs, IPUMEHEHNE U 3HaYEHUE B MPUPOJE U JKU3HU
YeJI0BEKA.

Pacrio3HaBaTh ¢ MOMOUIBIO KAYECTBEHHBIX PEAKIUI HOHBI
METAJUIOB (MarHusi, KajdbLusl, aTIOMUHUS, IIUHKA, Kele3a
(2+), xene3a (3+), meau (2+) ¢ UCHOIBL30BAaHUEM TAOTHUIIBI
"XapakTepHbIE peaKMU Ha KaTUOHBI'.

[InaHnpoBaTh W OCYLIECTBIISATH HA IPAKTUKE XMUMHUYECKHE
AKCIEPUMEHTHI, IPOBOJUTHh HAOIOJIEHUS, JI€NaTh BbIBO/bI
10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

CrnenoBarh mpaBuiaM Oe30macHOi paboThl B Jab0paTOpUu
OpY  WCIOJIB30BAaHWM  XMMHMYECKOM  IOCYIbl U
000pyI0BaHUA.

[Ipon3BOANTH BBIYNACIEHUS IO XUMUYECKUM YPAaBHEHUSM.

BricTpanBaTh pa3BEpPHYThIE TUCEMEHHBIE U YCTHBIE OTBETHI
c omopoi Ha uHGOPMAIIUIO U3 y4eOHHKA U CIIPABOYHBIX
MaTepUalioB, TIPaMOTHO  HCIOJb30BATh  M3YYECHHBIN
NOHSATUWHBIN anmnapar Kypca XUMHUH.

Ncnons3oBaTh NpH BHITOJIHEHUH Y4E€OHBIX 3alaHUl U B
poLIeCCe MCCIEeI0BATENbCKOM JIESITEIbBHOCTH HAy4YHO-
NOMYJISIPHYIO JINTEPaTypy XHWMHYECKOIO COAEpP’KaHHUs,
CIpaBOYHBIE MaTepuaybl, pecypcsl HMHTepHeTa mocie
peIBapUTEIBbHON KOHCYIbTAUMU C IEAArOTOM
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B3aumopeiicTBue okcuga KaJbIMs C BOJION.
Buneomarepuansl: ropeHue xKejae3a B KUCIOPOJE U
XJIOpE.

JlaGopaTopHble U MpaKTH4YeCKHe Pad0ThI
JIabopaTopHBI€ OMBITHI:

O3HakomiieHHE C O0Opa3llaMu aJlOMHHHUS W €ro
CILIaBOB.

AMpoTepHbIe CBONCTBA THAPOKCHA ATTFOMUHUS.
KadecTBeHHbBIE peakliiy Ha MOHBI KEJe3a.
[IpakTuueckue pabOTHI:

Ne 13. Pemenne sKCIEpUMEHTABHBIX 3a/1a4 110 TEME
«Metamiabny.

Boruucienusi 1o YPaBHCHUAM XUMHUYCCKUX peaKHHﬁ.

Pa3nen 4. Xumus u okpy:kawmias cpeaa (3 4)

Tema 9.
BemecrBa n
MaTepuaJbl B
JKH3HH YeJI0BeKa

(3 1)

*HoBble maTepuanbl W TexHoJOruu. BemectBa u
MaTrepuaabl B TMOBCEIHEBHOW JKU3HM YEJIOBEKA.
Xumust U 3700poBbe. be3onacHoe UCHoap30BaHUE
BEIIECTB U XUMHUYECKUX PEAKIIN B OBITY.
[IpupoaHbie HWCTOYHHMKH  YIJIEBOJOPOJOB  (YroJb,
MPUPOHBINA ra3, HePTh), MPOAYKTHI UX TIEPEPaOOTKH,
WX POJIb B OBITY U MIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTUYECKON IPaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHHE  OKpyXaroled cpeabl  (MpeaesibHO
nonyctumas KoHueHtpauus BemectB —  [TJIK).
Ponb xuMuu B pelieHr# 3KOJI0THUECKUX MpooIem.™

XapakTepu3oBaTh pPOJb XUMHH B Pa3IUYHBIX cdepax
JeSITEIbHOCTH JIFOJIeH, OCHOBHBIE BEIIIECTBA U MaTePHAIIBI,
IPUMEHSEMBbIE B )KU3HU COBPEMEHHOTO UeIOBEKa.

OOBACHATD yCIIOBUS OE30MMACHOTO UCTOIb30BAaHUS BEIIECTB
U XUMUYECKUX PeaKuil B ObITY.

AHanu3upoBaTh U KPUTHUECKU OLICHUBATh HH(POPMAIUIO
O BJIMSIHUU TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SHCTBA,
TPAHCIIOPTA U JIp. Ha COCTOSTHUE OKPY’KaIOIIEH CPeIbl.

YMeTh OKasbIBaTh MEPBYID MOMOIIh MPH XUMHYECKUX
0’KOTax M OTPaBIICHUSIX.

[TpuHMMaTh ydacTe B 00CYXIEHUHU MPOOIEM XUMUYECKOM
M OKOJOTMYECKOW  HAMpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TMO3UIMI0 1O MpobdjeMe M Mpejarath
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BO3MOXHBIE MTyTU €€ PEIlIeHUs C OMOPO Ha MH(OPMAIUIO
U3 ydyeOHMKAa U CIpPAaBOYHBIE MAaTepuaibl, PECYpChl
HNuTepuera.

[Tpu pazpaboTke paboueil mporpaMMbl B TEMAaTUYECKOM TUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (IU(PPOBBIX) 0OPA30BATENBHBIX PECYPCOB, SIBISIONIUXCS YUeOHO-METOIMYECKUMU MaTepraiaMu (MyJIbTUMEIUMHbBIC
MPOTPAMMBI, JJICKTPOHHBIE YYCOHMKH W 3aJadyHUKH, JJICKTPOHHBIC OWOIMOTEKH, BUPTyaJbHBIC J1abOpPaTOPUU, HIPOBHIC
MIPOTPaMMBbI, KOJUICKITUU ITUGPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIOJIB3YeMBIMH TSI OOYYEHUS UM BOCTHUTAHHS Pa3IMYHBIX

IPYII MOJIb30BaTeNe, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LU(PPOBOM) BUJE U PEATU3YIONIUMU JTUIAKTUYECKUE BO3MOXKHOCTH
UKT, conepkanrie KOTOPbIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00Opa30BaHUH.

36




