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IHosicHuTeIbHAA 3aIUCKA

Pabouas mporpamma mo mnpeamery «XHMHUS» Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHS
obyyvaroruxcsi ¢ 3[IP cocraBiieHa Ha ocHOBe TpeboBaHmil K pesynbTatam ocBoeHuss @AOIT OO0,
ycranoBiaeHHbIMU PI'OC OOO oOyuaromuxcst ¢ OB3, ®@enepanbHoil mporpaMMoi BOCIIUTAHUS.

VY4eOublif mpeaMeT « XuMUs» BXOAUT B MPEIMETHYIO 0051acTh «EcTeCTBEHHOHAYUHbIE TPEIMETHD.
B cucreme ecrecTBeHHOHAy4YHOro OOpa30BaHUS XUMHsS KaK Y4eOHBIH MpenIMeT 3aHMMAaEeT Ba)XKHOE
MECTO B MO3HAaHUM 3aKOHOB MPUPOJBI, (POPMUPOBAHUM HAYYHOW KAPTHHBI MHpA, CO3JIaHUU OCHOBBI
XUMHAYECKUX 3HAHWHA, HEOOXOIUMBIX JUISl TOBCETHEBHON JKM3HU, HABBIKOB 3J0POBOTO U OE30M1aCHOTO
JUIS 4YeJoBeKa U OKpYXarollei ero cpeipl oOpasza >KM3HHM, a TakKe B BOCHUTAHHM SKOJOTHYECKOU
KyJAbTYpbl. YCHEUHOCTh HW3YYEHHMs] XUMHUHU CBSI3aHa C OBJIAJICHUEM XUMHUYECKUM  SI3BIKOM,
coOnrofieHueM TMpaBuwil 0e30macHOM paloThl MpPU  BBHIMNOJIHEHUH XHUMHYECKOrO JKCIEPHMEHTa,
OCO3HAHHEM MHOTOUHMCIIEHHBIX CBA3€H XUMUU C IPYTMMHU IIPEAMETaMU MIKOJIBHOIO Kypca.

[Iporpamma BKIItOYaeT B ceOsi OCHOBBI HEOPraHWYECKOW M OpPraHWyYecKod XuMmuH. I J1aBHOM
uaeeld MporpamMMmbl SIBISIETCS CO3JaHHE 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUM 10 XUMHH,
BBIPKEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pacTy O00y4aroUIMXcs U UX 0COObIM 00pa3oBaTEIbHBIM
notrpeOHOCTSIM. B conmepaHumM JaHHOTO Kypca MPEICTaBICHBl OCHOBOIOJATAIOIINE XUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKJIIOYAIOIINE H3YYEHHME COCTaBa U CTPOEHUS BELIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOEHHUS, NPOTHO3MPOBAHHE CBOMCTB BEIIECTB, HCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMHUUYECKUX IMPEBPALLEHUI U MyTe yNnpaBieHUs UMM B LIENAX MOJYyUYEHUS BELIECTB U MaTEpUAJIOB.
TeopeTnueckyr0o OCHOBY H3Y4YEHHS HEOPraHUYECKOW XHUMHH COCTaBJISIET aTOMHO-MOJEKYISpHOE
yuenue, llepuoanuecknii 3akon [I.11. MenzeneeBa ¢ KpaTKMMH CBEICHUSMU O CTPOCHHM aTOMa, BUIAX
XUMHYECKON CBSI3U, 3aKOHOMEPHOCTSX NPOTEKAaHUS XHMUYECKUX peakuui. B wu3yuenum Kypca
3HAUUTENIbHAs pOJIb OTBOAUTCA XHMHUYECKOMY OKCIIEPUMEHTY: MPOBEACHUIO MPAKTHUUECKUX U
1ab0paTOpHBIX Pa0dOT, OMUCAHUIO PE3YIHTATOB YUYCHHUECKOTO SKCIIEPUMEHTA, COONIOJCHUI0O HOPM U
MpaBWII OE30MaCHON pabOThl B XUMUIECKOU J1a00paTopuu.

Peanuzanus naHHOW mporpamMmbl B Ipoliecce oOy4yeHHs MMo3BonuT oOlyuaromiumcs ¢ 3I1P
YCBOMTD KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUY U OHSTH POJIb U 3HAYEHHE XUMHUH CPEAU IPYTUX HayK
0 MIPUpOJE.

N3ydyeHne XxuMuM criocoOcTByeT (OPMUPOBAHUIO Y O0YUAIOIINXCS HAyYHOTO MHUPOBO33PEHHUS,
OCBOCHMIO OOIIEHAYYHBIX METOAOB (HAOMIO/EHUE, W3MEpPEHHE, HKCIEPHUMEHT, MOJEITUpOBaHUE),
OCBOEHHUIO MTPAKTUYECKOTO MPUMEHEHHS HayUYHbIX 3HAHUH, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBS3SX C
npenMeramu  «Oxpyxatoruii mup», «Dusuka», «buonorus», «leorpadus», «Marematuka» u
dhopMupyeT KOMIETSHITMH, HEOOXOAUMbIE TSl TTPOJIOJDKEHUS 00pa30BaHus B 00JACTH €CTECTBEHHBIX
HayK.

N3ydyenne xumuu cnocoOcTByeT pa3BuTuio y oOywarommxcs c¢ 3[IP mpocTpaHcTBEeHHOrO
BOOOpakeHUs!, PyHKIIMOHAIBHOM IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh
nH(pOpMaIMIO, MPEJICTAaBICHHYI0 B pa3IU4HbIX (opmax. 3HAUMMOCTh NpeaMeTa s pa3BUTHUS
KHU3HEHHOM KommeTeHIMu oOywaromuxcs ¢ 3[IP 3akiroyaercs B yCBOGHUM OCHOBBI XHMHUECKHX
3HAHUN, HEOOXOIMMBIX /ISl TOBCETHEBHOM KU3HU; HABBIKOB 37J0POBOIO M OE30IMaCHOTO Ul YeJIOBEeKa
U OKpY>Karolei ero cpeapl 00pasa xKU3HHU; HOPMUPOBAHUU HKOJIOTHUECKOH KYJIbTYpHI.

[enum u 3amaun u3ydeHust y4eOHOTro npeameTa « XuMUsH»

Jnsa obyuaromuxcesa ¢ 3P, Tak ke, Kak M JUIs HOPMAaTUBHO Pa3BHUBAIOILIMXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO OOpa30BaTEIbHYIO MpPOrpaMMy, JOMUHHUpYIOIIEe 3HAaYeHHE MpHUOOpeTaroT
TaKHE LENH, KaK:

dbopMuUpOBaHHE MHTEUIEKTyaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO pEIIEeHUH, CIOCOOHOW aJanTUpOBaTbcs K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KHU3HU;

HalpaBJIEHHOCTh O0y4eHHs] Ha CHCTEMAaTH4eCKOe MPUOOIIEHNE YJalIUXCsl K CaMOCTOATENbHOM
MO3HABATENIbHOM JESTebHOCTH, HAy4YHBIM M NPAKTUYECKUM METOAaM MO3HaHHs, (HOPMHUPYIOIIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;



obecrieueHrne  YCJIOBHH, CHOCOOCTBYIOIIUX  MPHUOOPETCHHIO  OOYyYAIOIIMMUCS  OIBITa
pa3HOOOpa3HON JesATeTbHOCTH, TO3HAHMS M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KITIOUEBBIX
KOMITETEHITMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE I PA3IMUHbIX BUJOB JEATEIbHOCTH;

¢dopmMupoBaHuEe yMEHUI OOBSICHATH M OLIEHUBATH SIBICHHS OKPY’KAIOIIETO MUPa HA OCHOBAaHHUH
3HAHUU U OIBITA, MOJYYEHHBIX MPU U3yUYEHUU XUMUU;

¢dopmupoBanue y oOy4aromUXCs TYMAaHHUCTUYECKHX OTHOIICHWH, MOHUMAaHHUS IICHHOCTH
XUMHYECKHUX 3HAHHUM AJIs1 BBIPAOOTKH HKOJIOTHUECKH 1e1eco00pa3Horo MoBeACHUs B OBITY U TPYIOBOU
JESITeTBHOCTH B LEJIAX COXPAHEHHS CBOETO 37I0POBbS M OKPYKAIOIIEH MPUPOIHOM Cpebl;

pa3BUTHE MOTUBAIMU K OOyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO UM CAMOBOCIUTAHHUIO Ha
OCHOBE yCBOEHHS OOIICYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGMiIs H
HaAIpPaBJIEHHOCTH JaJbHENHIIero 00yueHusl.

Kypc HampaBieH Ha pelieHue Cleayonrx 3aa4, 00eCIeunBalOIINX PeaTH3aHI0 JUIYHOCTHO-
OPUEHTHUPOBAHHOTO U JAEATEIbHOCTHOTO MOAXOAOB K 00ydeHHIo xumuu obOydarommxcsi ¢ 3I[1P Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs:

dbopMupoBaHUE NEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBAaX, MX
NpEeBpallleHUsIX W TMPAKTHUYECKOM MPUMEHEHWH; OBJaJeHHE TOHATHWHBIM  armaparoM |
CUMBOJUYECKUM SI3bIKOM XUMUU;

0CO3HaHNE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALICHII HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBIIGHUM JKMBOM M HEXHMBOW NpUPOAbI; YIIyOJieHHWE MpeACTaBICHUN O MaTepuaibHOM
€IMHCTBE MUDA;

OBJIQJICHUE OCHOBAMH XHMHYECKOH TpPaMOTHOCTH: CIIOCOOHOCTBIO aHAJM3UPOBATH H
OOBEKTHBHO OIICHUBATh >KU3HEHHBIC CUTYallid, CBS3aHHbIE C XUMHEH, HaBbIKAMH O€30MacHOTO
oOpalieHnsi ¢ BEUIECTBAMH, MCIOJIB3YEMBIMH B IMOBCEAHEBHOM JKM3HM;, YMEHHEM aHAJIM3UPOBATh H
IUIAHUPOBATh YKOJIOTUYECKU O€30MacHOe MOBEACHHUE B IENSIX COXPAHEHUS 3J0POBbs U OKpYyXKarolien
Ccpenpl;

dbopMupoBaHUE YMEHHI YCTAHABIMBATH CBSI3U MEXAY pealbHO HAOIIOJAeMbIMU XUMUYECKUMU
SBJICHUSMUA W TIPOLECCAMH, MPOUCXOASIIUMH B MHUKPOMHpPE, OOBSCHATh MPUYMHBI MHOTO0Opa3us
BEIIIECTB, 3aBUCUMOCTh HUX CBOWCTB OT COCTaBa M CTPOEHHUSA, a TAKKe 3aBHCHUMOCTh IPUMEHEHUS
BEIIIECTB OT X CBOMCTB;

nproOpeTeHne OIbITa MCIOIb30BAHUS PA3IMYHBIX METOJOB M3YYEHHUS BEIIECTB, HAOIIOICHUS
3a WX MPEBPAICHUSMH TIPU TPOBECHUN HECIIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB C HCIIOJI30BAHUEM
nabopaTopHOro 00OpyI0BaHUS U TPUOOPOB;

(dopMHpOBaHUE TPEACTABICHUN O 3HAUCHHUH XWMHUYECKOW HAayKH M PEIICHUH COBPEMEHHBIX
HKOJIOTUYECKUX MpoOJieM, B TOM YHCIE€ B HPEJOTBPALICHUHM TEXHOTCHHBIX M 3KOJIOTHYECKHUX
Karactpod.

OcobennocTu 0T0OpPa M aganTanMM y4e0HOr0 MaTepHuaJia o XuMHu

OOyueHne yueOHOMY TIpeIMETy «XUMHs» HEOOXOIMMO CTPOUTH HAa CO3JaHUU ONTHUMAJIbHBIX
YCIOBUH Uil YCBOEHHUS IporpaMMHOro marepuana odOydaroumumucsa ¢ 3IIP. Bonbinoe BHUMaHue
JOJDKHO OBITH YIEJIEHO 0TOOPY YUueOHOro MaTepHaia B COOTBETCTBUU C MPUHIIUIIOM JOCTYITHOCTH TIPH
coxpaHeHMH ofmero ©OazoBoro ypoBHA. OH JOKEH 10 COJAEpXKaHUIO U 00beMy ObITh
aganTUpOBaHHBIM i1 oOydaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ HUX OCOOBIMH OOpa3oBaTEIbLHBIMHU
notpeOHocTsMU. CrenyeT o0ieryuTh oBiazieHne MaTepuanoMm oOydaromumucs ¢ 3[1P mocpeacTsom
€ro JeTalbHOTO OOBSCHEHHS C CHCTEMAaTHYECKHM IOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B
NPUMEHEHUH 3HAHUH C MCIIOJIb30BAaHUEM MPUEMOB aJTOPUTMHU3ALMKN M BU3YaJIbHBIX OMOpP, 00yUeHUs
CTPYKTYPHUPOBaHUIO MaTepHaa.

Bonbmioe 3HaueHuwe sl MOJTHOLIGHHOTO YCBOGHMs Y4YeOHOrO MaTepuana HMMEeT OIropa Ha
MEXITPEIMETHBIE CBSI3M BOIIPOCOB, M3y4YaeMbIX B JJAHHOM Kypce, ¢ TaKUMH YYEOHBIMH IpEeIMETaMu
kak «l'eorpadus», «Duszuka», «buonorus». Ilo3Bonss paccmarpuBaTh OJAMH U TOT K€ y4EOHBIN
MaTepuall C pa3HbBIX TOYEK 3PEHHUs, MEXIPEAMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIydIleMy
OCMBICJIEHHIO, O0JIee MPOYHOMY 3aKPEIUICHUIO MOyYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.



[Tpu mOArOTOBKE K YpOKaM YUYHUTEINb JTOJDKEH MPeaycMOTpeTh (hOpMUPOBaHHE Yy 00yUYaIOLIUXCs
YMEHHI aHaTU3UPOBaTh, CPABHUBATH, 0000IIATh M3yYaeMblii MaTepHal, MIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoO0XOoAMMO MOCTOSHHO CHEAUTHh 3a MPABUIBLHOCTHIO
pedeBoro oopMIIeHHS BhICKa3biBaHUi oOyuatomuxcs ¢ 311P.

B cBI3M ¢ OCOOCHHOCTSIMH TIOBEICHUSHM JACATENbHOCTH, oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) HEOOXOIMM CTPOKAUIITNI KOHTPOIIb COOIIOICHUS TIPABHLIT
TEXHHUKHU 0€30M1aCHOCTHU MPH MIPOBEICHUH JIA0OPATOPHBIX pabOT B XMMUYECKOM KaOUHETE.

IIpumepHblie BUABI AesTebHOCTH o0yuaromuxcs ¢ 3[1P, 06ycioBieHHBbIE 0COOBIMU
00pa3oBaTeJIbHBIMU MOTPEOHOCTAMH U 00ecTeYrBAKOIIMEe OCMBICJIEHHOE OCBOEHHE COIePKAHUN
o0pa3oBaHusi MO NpeaMeTy «XUMHS»

Copepxanue BUIOB jaedarenbHocTH oOydaromuxcs ¢ 3[IP Ha ypokax XuMuU ompezensercs ux
ocoObiMu 0Opa3zoBaTesbHBIMU TOTpeOHOCTAMH. [lomuMo mmpoko ucnoisdyemeix B @OIT OO0
o0mMX g BceX OOydYarolIMXCsi BHUAOB JCSATENBHOCTH CJEAyeT YCHWIWTh BUIBI JESITEIbHOCTH,
cieun(UYHbIe JUIS JTAHHOW KaTeropuu OO0ydYaroIuxcs, s 00eCIeYeHHsI OCMBICIIEHHOTO OCBOCHHS
coJiep>kaHusi OoOpa3oBaHMs IO MPEAMETY: YCHUJICHHE MPEAMETHO-MPAKTUYECKON EeATEIbHOCTH C
aKTHBHU3AIMEH CEHCOPHBIX CHUCTEM; YEpEIOBAHUE BUIOB JIEATEIHLHOCTH, 33/ICHCTBYIONINX pa3IMYHbIC
CEHCOpHBIE CHCTEMBbI; OCBOCHHME MaTepuana C OMOpPOH Ha aJrOPUTM; «IOIIArOBOCTHY» B H3yUYEHUU
MaTepuaia; MCIOJIb30BaHUE JIOTIOJIHUTEIFHOW BU3YyaJbHOW OMOpPHI (IUTaHBI, OOpasIbl, CXEMBI,
mabaoHbl, onopHble Tabmuiel). s pasButus y oOyuatommxcs ¢ 3[IP ymeHus aenaTh BBIBOJBI,
(bopMHpPOBaHUS TPAMOTHOTO PEUYEBOTO BBHICKA3BIBAHHS HEOOXOJMMO HCIIOIB30BATh OMOPHBIC CIOBA U
kiumie. Ocoboe BHUMaHUE ClIelyeT YAeIUTh 00YyUeHHIO CTPYKTYPUPOBAHUIO MaTepualia: COCTaBICHHE
PUCYHOUYHBIX ¥ BepOAJBHBIX CXEM, COCTaBJICHHE TaOJIMI, COCTaBJICHUE KIacCU()UKAIUU C
0003HAYEHHBIMU OCHOBaHUSAMHU JIJIs KIaccu(UKAIIMKM U HATIOJIHEHUE UX TIPUMEpaMHu U Jp.

[TpumepHas TemaTuueckas U TepMUHoJIornyeckas jiekcuka coorserctsyet @OIT OOO.

Jns obywaromuxcsi ¢ 3IIP cyiecTBeHHbIMU SIBISIOTCS MPHUEMBI pabOThI € JIEKCHYECKHM
MaTepuajioM 1o mpeamery. [IpoBoxuTcs crenumanbHas padoTa MO BBEACHHIO B aKTHBHBIH CIIOBaph
00y4aroIuxcsi COOTBETCTBYIONIECH TepMUHONIOTHU. M3yuaemble TEpPMUHBI BBOAATCA HA TTOJTUCEHCOPHOU
OCHOBE, 00s3aTeIbHa BU3yalbHAs MOAICPKKA, AITOPUTMBI pabOTHI C OTPE/ICICHUEM, OITIOPHBIE CXEMBI
JUIS aKTyaIu3alii TEPMUHOIOTHH.

Mecto yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe
B cootBercTBUM ¢ Y4eOHBIM MJIaHOM OCHOBHOW 001€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
oOuiero o0pa3oBaHMs, aJaNTHUPOBAHHOW Ul OOYyYaroIIMXCS C OTrPaHMYEHHBIMH BO3MOXHOCTSAMHU
3n0opoBbs (3I1P), pabouas mporpamma B 8 1 9 kiacce paccurTaHa Ha 2 yaca B HefIeqto (Bcero 68 4acos
B roj).

Conep:xanue yueOHOro npeamera

8 ki1acc

[TepBoHa4YanbHBIE XUMUYECKHE TOHATHS

IIpeamer xumuun. Ponp xumMun B KU3HM 4estoBeka. Tema u BemecTtBa. @U3NUECKUE CBOKCTBA
BELIECTB. ATpPErarHO€ COCTOSHUE BEIECTB. XHMMHS B CHCTEME HayK. UUCTbIE BEIIECTBA U CMECH.
Crnioco0w1 pasnenenusi cmeceit. [IpaBmma GezomacHOro oOpamieHus: ¢ BEIeCTBaMU U J1ab0paTOpHBIM
obopynoBanuem. [ToHaTue o Meroiax MO3HAHUS B XUMUH.

ATOMBI M MOJIEKYJIBl. XUMHUYECKHE 3JIEMEHThl. 3HaKU (CHMBOJIBI) XUMHUYECKHX 3JIEMEHTOB.
OtHocuTenbHas aToMHast Macca. [IpocTbie U cl0KHbIE BEECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckasi popmysna. BaneHTHOCTP aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB.OTHOCUTENBHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10JIi XMMHYECKOIO 3JIEMEHTa B
COETUHEHHH.

®u3nyecKkue U XUMUYECKUE ABICHUS. XUMHUUecKas peakuus. [Ipu3sHaku XUMHUECKHUX pEeaKIIUi.
VYpaBHeHHS] XUMUUYECKUX peaklMid. 3aKOH COXpaHEeHUs Macchl BenlecTB. Knaccudukanus XuMHUIeCKUX
peakiuii (CoeAnHeH s, Pa3I0oKEeHHs, 3aMellIeHus, 0OMeHa).



XUMHYECKUN JKCTIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW TOCY/IOH, C TMpaBuiamMu padOThHl B
naboparopuu U npuéMamu OOpalleHusi ¢ Ja0OpaTOPHBIM O0OPYIOBAHUEM; HM3YYEHHE M OIHMCAHHE
(hbM3HYECKUX CBOMCTB 0Opa3lloB HEOPraHWMYECKHUX BEIIECTB; HaOmoAcHHE (u3nmveckux (TUIaBjIeHUE
BOCKa, TasHUE JIbJla, paCTUpPaHHE caxapa B CTYIIKE, KUIIEHHUE M KOHJEHCALUS BOJbI) U XUMHUECKUX
(ropeHue cBeud, MPOKAIMBAHUE METHOW MPOBOJOKH, B3aUMOJACWUCTBUE Mela C KHUCIOTOW) SIBICHUIA,
HaOMIO/ICHUE W OINMCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaKiuii (paszjoKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMOJIeUCTBUE kele3a ¢ pacTtBopoMm conu Meau (II));u3ydenue crocoboB paszpeneHus
cMeceil (C TOMOINBIO MarHura, (UIBTPOBAHUE, BbHIMAPUBAHHME, AUCTIWILULALMS, XpoMaTtorpadus),
MIPOBEJICHUE OYMCTKH MOBAapEHHOH coJM; HAaONIOJCHWE U OMHCAHHE Pe3yJbTaTOB MPOBEJCHUS OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl; CO3aHUE MO/IETIe MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxueiire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Boznyx — cmecs ra3zoB. CoctaB Bo3ayxa. Kucimopon — 3JeMEHT M HPOCTOE BELIECTBO.
Haxoxxnenune kuciaopoma B mpupojae, (uU3MYeCKHMe W XHUMHYECKHE CBOMCTBa. Peakium ropeHus
MPOCTBIX UM  CIOXHBIX BemecTB. (CnocoObl MoNlydeHUs Kuciopona B Jjaboparopuu U
npombinuieHHOCTH. [ I[pumenerne kucnopona. Ilonstne 00 oxcumax. KpyroBopor kucimopoga B
npupoae. O30H — amioTponHas Moau(pUKALKA KUCIOPO/Ia.

TermnoBoii 3(p¢deKkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE ypaBHEHHs, OJK30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yroidb U METaH. 3arps3HeHne BO3AyXa, yCHIEHUE TAPHUKOBOTO
s dexTa, pa3pymneHrHe 030HOBOTO CIIOSL.

Bogopon — aneMeHT u mpocToe BemlecTBo. HaxoxkneHue Boiopoaa B mpupoe, GU3nyecKkue u
XMMHYECKHE CBOMCTBA (Ha INpUMEpE B3aUMOJICHCTBUS C HEMETAJUIaMM M OKCHJIAMU METaJlJIOB),
MpUMEHEeHHE, CrIoco0b!I mony4yeHus. [ToHsATHE 0 KUCIOTaX U COMSX.

KommuecTtBo BemectBa. Mosb. MossipHasi Macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuetsl mo xumuueckoit popmyine. PacueTsl MaccoBOil J0JIM XUMHUYECKOTO 3J€MEHTa B COCTUHEHUH,
KOJIMYECTBA BEILECTBA, MOJSIPHOM Macchl, MOJSIpHOrO oObeMa ra3oB. Pacu€rbl M0 XUMHYECKUM
ypaBHEHUSIM.

®usnueckue cBoMcrBa Boabl. Boga. Ee cocraB, crpoeHne u MOJEKyJbl. Bopga kak
pactBoputenb.PactBopbl. [loHATHE O HACHINIEHHBIX W HEHACHIIIEHHBIX pacTBopax. [loHsTue
pacTBOPUMOCTH BEILIECTB B Boje. Pacuer MaccoBoil J0nM BeliecTBa B pacTBope (HPOIEHTHAs
KOHIIEHTpalus). MaccoBast 1071 BEILIECTBA B PacTBOpe. XUMHUECKHE CBOMCTBA BOABI (pasjiokKEeHHE,
peakuuu ¢ HaTpUeM, OKCUAOM KalbLius, okcuaoM cepbl (IV) peakunu ¢ meramiamu, KUCIOTHBIMU U
OCHOBHBIMH OKcugamH). [lonarue o0 ocHoBaHUsAX. Pollb pacTBOpPOB B pHUpOJie M B KU3HU YETOBEKA.
KpyroBopoT Bojibl B ipupoie.3arpsi3HeHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Baxneiiimue kimaccel HeopraHmdeckux coeauHeHuil. Krnaccudukaius HeopraHudecKux
coequHeHnil. Okcuzpl: cocTaB, Kilaccupukauus (KUCIOTHBIE, OCHOBHBIE, aM{(OTEpHbIE,
HeconeoOpa3yromue - Ha npumepe okcuaa yraepoga (II) wu  okemma azora (1)),
HoMeHKJarypa.llodydyeHne uxumMuyeckue CBOMCTBA OKCHUIOB (B3aUMOJICHCTBHE C BOJIOW, KUCIOTaMH,
menodyamu). OcHoBanus. Knaccugukanus OCHOBaHMN: MIENOYM U HEPACTBOPHUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. ®dusnueckne W XMMHUUYECKHE CBOMCTBA OCHOBAaHMI (B3aMMOJAEHCTBUE C
OKCHJIaMH HEMETAJIJIOB, KUCIIOTaMH, cosiMu). [losyduenrne ocHoOBaHUIA.

Kucnoter: coctaB, kimaccudukaius, HOMEHKIATypa, (U3MYECKHe M XHUMHUYECKHE CBOMCTBA
(B3auMoielicTBHE C METaJlIaM{, OCHOBHBIMHU OKCH/IaMU, OCHOBAHUSIMHU, COJIIMU, Ha IPUMEPE COJISTHON
U CepHOMU KUCIOT), criocoOb! monyyeHus. Psg akruBnoctu metamuioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIaTypa COJIeH, CIOCOOBI MOJY4YEHUs, B3aUMOJCHCTBHE COJEH C MeTajulaMH, KHUCIOTaMH,
LIEJI0YaMU U COJISIMU, IPUMEHEHHUE.

[TonsitTue 006 aMQOTEpHBIX THAPOKCHAAX (HA MpUMEpe LUHKAW AITIOMHUHHS). XUMHUYECKHE
CBOMCTBa (B3aMMOCICTBHE C KUCIOTAMU U IIIeJI0YaMH, pa3joKeHUE MPU HArPeBaHKH ) U TIOyUeHUE.

['eHeTnyeckas CBsI3b MEXy KJacCaMU HEOPTaHUUYECKUX COeAMHEHUH. ['eHeTnyeckue psbl.

XVMMHYECKUI IKCIIEPUMEHT: Ka4ECTBEHHOE OINPEACICHUE COJEP/KaHUs KUCIOPOAa B BO3IyXE;
MOJIy4E€HHE U U3YUYEHHE CBOMCTB KUCIOpOa; HAaOII0JeHIEe B3aUMOACHCTBUS BEILIECTB C KHCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHMSI M TIPEKpaIlieHus: ropeHus (1oxkapa); 03HaKOMJIIEHHE ¢ 00pa3liaMu OKCHJIOB U



OTHMCAaHUE WX CBOMCTB; MOJIydYCHUE W M3yUEHHE CBOMCTB BOAOpoa (TopeHue); Habmo1eHne 00pasioB
BEIIECTB KOJMYECTBOM | MOIb; MCCIEAOBaHHE OCOOCHHOCTEH PACTBOPEHHS BEUIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO;IPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J10J1€ll PacTBOPEHHOIO
BEILIECTBA; B3aUMOJCIHCTBUE BOJBI C METaIaMH (HATPUEM U KajblieM) (BO3MOKHO HMCIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIpPEJEICHUE pPACTBOPOB KHCIOT U IIEJIOYel € MOMOIIbIO HHIUKATOPOB;
HCCIIeIOBaHNEe 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB; HAOIIOJCHHE W3MEHCHUS
OKpPaCKH MHJIMKAaTOPOB B PAaCTBOpAxX KUCJIOT U IIeNiouel; u3yuenue B3aumojeiictaus okcuna meau(ll) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C MeETaUIaMH, pPEaKUUd HeUTpaau3aluu; IMOoIyuYeHue
HEpPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHME OJIHOTO METajula APYIMM W3 PAcTBOpa COJIHU; pELICHUE
3KCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeNIne KIIaCChl HEOPraHUUECKUX COETUHEHUI.

ITepuoanueckuii 3akoH u [lepronnueckas cucteMa XUMHYECKUX AeMeHToB JI. U.

MenneneeBa. CtpoeHune aToMOB. XUMHUUeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

[lepBble MOMBITKH KIACCU(PUKANNKA XUMUYECKUX 3JIeMEHTOB. [loHATHE O rpymnmax CXOMHBIX
9JIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHbIE METaslIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEpHbBIE OKCUIBI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cucrtema xumuueckux snemeHTon /[. . Menneneena.
Kopotkonepuonnas u mpnunnonepuoaHasdopmel [leproandeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB
J. W. MengneneeBa. Ilepuonbt u rpynnbl. DuU3MYecKUid CMBICI MOPSAAKOBOIO HOMEpPa, HOMEPOB
MEePUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX saep.M3otonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
oboJtouek aromoB TiepBbIx 20 xumudeckux 3meMeHToB [lepromuueckoii cucremsl [[. 1. Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa 1o ero nojoxkenuto B Ilepmoanueckoit cucreme /Jl. U.
Menpeneesa.

3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB 3JEMEHTOB MAaJIbIX NMEPHOJIOB M IJIaBHBIX NOATPYIIN, B
3aBUCHUMOCTH OT aToMHOro (mopsakoBoro) Homepa 3HaueHue llepuoanueckoro 3akoHa U
[lepuonnueckoil cuUCTeMbl XHMHYECKUX JJIEMEHTOB I pPa3BUTHS Hayku u npaktuku. /[ W.
MenpeneeB — y4EHBIN U TPaKIaHUH.

Xumuyeckas cBsi3b. KoBasieHTHas (MOJsIpHAS U HETIOJSIPHAsS) CBA3B. DJIEKTPOOTPUIIATEILHOCTD
aTOMOB XMMMUYECKHUX 3J1eMeHTOB. MloHHas CBSI3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okucieHus u
BocCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUH OKCIIEPUMEHT: H3yuyeHue oOpa3loB BEUIECTB METAVIOB M HEMETAIJIOB;
B3aUMOJICHCTBHME THUJIPOKCHJA IIMHKA C pPacTBOpaMU KHUCIOT W IIEJIOYEH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, peaKiuu
pa3NoKEeHUsI, COSTMHEHNUS ).

MexnpeaMeTHbIE CBSI3U

Peanuzanms MeXnpeaMETHBIX CBS3€ MPU M3YUYEHUU XUMHUU B 8 KJ1acCe OCYLIECTBISIETCS Yepes
WCIIOB30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSTHH, TaK U TIOHSATUH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mre ecTeCTBEeHHO-HAYYHBIC MOHSATHS: HAy4YHBIM (haKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJIU3,
CUHTE3, KJIaccu(UKaIus, IepuoANYHOCTb, HAOIOIEHUE, IKCIEPUMEHT, MOJISTUPOBaHUE, U3MEPEHNE,
MO/I€JIb, SIBJICHHE.

®dusnka: Marepusi, aroM, DSJIEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKIUJ, HW30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJICKTPUUECKHUH 3apsij], BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE
BEIECTBA, ra3, PU3NUYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOBI, TOJIE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

9 kjacc

BemecTBo u xumMudeckasi peakus
Ilepnonnueckuit 3akoH. [lepmoanueckas cucremMa xumuueckux anemeHToB [l. . Menneneesa.



Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MECHEHHU CBOWMCTB XHMHYECKHX JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJIOB, KalWs, KaJIblMsl M HUX COEAMHEHUM B COOTBETCTBUM C IIOJIOKEHHUEM D3JIEMEHTOB B
Ilepronnyeckoi cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKMX PELIETOK,
3aBMCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccupukanuss ©  HOMEHKIATypa HEOPraHMYECKHX BeHIeCTB  (MEXIyHAapOAHAs H
TpUBMAJbHAsA). XHMHYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K pasjIYHBIM  Kjaccam
HEOPraHUYECKUX COEANHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Knaccudukanus XMMHUECKUX peakUuil MO pa3iIuyHbIM IpU3HAKaM (IO YUCIYy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTY, M0 W3MEHEHHUIO CTENEeHEW OKHUCICHHS
XMUMHUYECKUX 3JIEMEHTOB, 110 00pPaTUMOCTH, MO YYAaCTUIO KaTaau3aTopa). DK30- U 3HI0TEPMHUUYECKUE
peakuuu. TepMoXUMHUECKHE YPABHEHMUS.

[Tonatue o ckopoctH xumuueckoi peaxkuuu. [loHsTHe 00 00paTHUMBIX M HEOOPAaTHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE 0 TOMOT€HHBIX U IeTEpPOreHHbIX peakuusax. [loHsaTHe o XuMuyecKkom
paBHOBecHH. CMelleHNE XUMUYECKOr0 paBHOBeCHs. DaKkTOPBI, BIMSIOIINE HA CKOPOCTh XUMUYECKOU
peaKuuu 1 MOoJI0KEHUE XUMUYECKOIO PABHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH, JJIEKTPOHHbIM  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHHE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMA
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTAYECKON AUCCOLUALNH. DICKTPOIUTHUECKAS TUCCOIUALINS. DIICKTPOIUTHI
U HEdJIEKTPOoiUThl. KaTnoHsl, aHnOHBI. MexaHM3M [IUCCOLMALMU BEIECTB C Pa3IMYHBIMU BUAAMU
xumuueckon cBsizu. [lonarue o crenenu nuccounanuu. CUibHBIE U ClIA0bIE JIEKTPOJIUTHIL.

Peakiun HMoOHHOro oOMeHa. YcCJOBUS NPOTEKAHMS pPEAaKUMH HOHHOrO OOMEHa [0 KOHIA.
[TonHbIe M COKpalIEHHBIE HOHHBIE YPAaBHEHUS peaklil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUN U
coJjiel B CBeTe Ipe/cTaBIeHU 00 aekTpoauTHueckoi auccounanuu. Cpena pacrBopa. KauectBeHHbIE
peaKIy Ha KaTHOHBI M aHUOHBI: XJIOPUA-, OPOMUA-, HOAHI-, CyTb(aT-, KapOOoHaT-, CHIIUKaT-, hocdart-
aHMOHBI; TUAPOKCHU]I-MOHBI; KaTUOHBI AMMOHMS, MarHus, Kalbls, aJIOMHHMI, xene3a (2+) u (3+),
Meau (2+), LMHKa, IPUCYTCTBYIOIIKE B BOJHBIX pacTBOpax.

XVWMHUYECKUN JKCIHEPUMEHT: O3HAKOMJIEHME C MOJEISAMU KPHUCTAUIMYECKHUX PELIETOK
HEOpPraHMYECKHUX BEUIECTB — METa/VIOB W HEMeTayioB (TpapuTa M anmasa), CJIOKHBIX BEIECTB
(xnopuaa HaTpusi); UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMUMHUYECKOM peakIMu OT BO3JCHCTBUS
pa3nuyHbIX  (AKTOPOB; HCCIEIOBAHHWE AJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEILIECTB, Ipolecca
JMCCOLMALIMU KUCTIOT, Liejo4ell U coyiel (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB); MPOBEICHNE
OTIBITOB, WJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAaHUS peakiuii HOHHOro oOMeHa (0Opa3zoBaHME OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbl); OINBITOB, WUIIOCTPUPYIOIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAKIUl (TOpEeHHEe, peakluu pa3joKEHHUs, COEIUWHEHHs); pacllo3HaBaHUE
HEOPraHWYECKUX  BEIIECTB C IOMOINBIO KAUECTBEHHBIX pEAaKUMd Ha HMOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hewmeranisl 1 MX coequHEHUS

OO0mrast xapakTepucTHka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHH
okucieHusa. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB — TaJOreHOB. XHMHUYECKHE
CBOWCTBAa Ha MpuMepe xJopa (B3aMMOJEHCTBHE C MeETaJUlaMH, HEMeTaulaMH — BOJIOPOJIOM U
KHCIIOPOJIOM, MIenodaMu). XisiopoBoaopoi. ComisHas KUCIOTa, XUMUYECKHE CBOMCTBA, MOIy4YEHHE,
npuMeHeHue. JleiicTBue Xaopa 1 XJIOpOBOAOPOJa Ha OpraHU3M 4esloBeKa. BakHele XIopuasl U UX
HaX0XJ/IEHHUE B IPUPO/IE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHS aTOMOB KHCIIOpOJa
U cepbl. XapaKTepHbIE CTETIEHN OKUCIICHUS.

CrpoeHne u (pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOINHbIE
MoauUKaAIIUU KACTIOpOJa M Cepbl. XUMUUYECKHE CBOMCTBA CEpPhl (B3aMMOJICHCTBHE C HEMETANIAMU —
BOZOPOJOM M KHUCIOPOAOM, METaUIaMH, KOHLIEHTPUPOBAHHBIMH A30THOM M CEPHOM KHUCIIOTaMH).
CepoBonopo/i: cTpoeHue, (pU3MUECKHe U XUMUYECKHE CBOMCTBA (KHCIOTHBIE U BOCCTAHOBUTEIbHbBIE
cBoiicTBa). OKCHUIBI Cepbl KaK MPEeACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas KUCIOTa: (GU3NUYECKUE U



XUMUYECKHE CBOMCTBA (0Omue u cnenuduyeckue). Coau cepHOM KUCIOTHI, KAaUeCTBEHHAS Peakius Ha
cynbdar-uoH. CepHUCTast KUCIOTa. XUMHUYECKHE PEAKIUH, JISKAIIUe B OCHOBE IPOMBIIIJICHHOTO
criocoba mosryueHus: cepHoil kucnotsl. Haxoxnenue cepsl u e€ coenuuenuit B npupoze. [Ipumenenue
Ceppl M €€ COCJUHEHUN B OBITY M B NPOMBIIUICHHOCTH. XHMHUYECKOE 3arps3HEHHE OKPYKAroLIeH
Cpelbl COCTMHEHUSIMU Cephl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHS aTOMOB a30Ta U
docdopa, xapaKTepHbIC CTEIICHN OKHCICHUS.

A30T, pacnpocTpaHeHHe B pupoje, Gu3nyecKkue U XUuMUYeCKue CBOIMCTBA (B3aUMOICHCTBUE C
METaJlJIaMU U HEMETalIaMu - KUCJIOPOAOM M BojpopoaoM). Kpyrosoport azora B npupozae. AMMHaK:
¢dbusznueckue W XUMHUYECKHME CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpA),
nonyyeHuen npuMeHeHne. Coilum aMMOHHS: COCTaB, (HU3MUECKME M XUMHYECKHE CBOWCTBA
(paznokeHue, B3aMMOJCICTBHE CO IejIo4YamH), npuMeHeHHe. KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUS. A30THas KUCIIOTa, €€ (U3MUECKHe M XUMUYECKUE CBOWCTBA (OOIIME W CHEIH(PUICCKHE),
nonyuenue. Hutpatel (pasnoxenue). A30THCTass Kuciorta. Vcmonb3oBaHHe HHUTPATOB U coJyiei
aMMOHHS B Kaue€CTBE MMHEPAIbHBIX YIOOpPEHHH. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKarolled Cpenbl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arPSI3HEHHE BO3/lyXa, IIOYBBI U BOJOEMOB).

®ochop, amnorponHbie Momupukammu - Gocdopa,pU3nUecKue W XUMHUYECKHE CBOMCTBA
(B3auMonelicTBUE C MeETaUlaM{, HEMeTallaMH, *KOHIIEHTPUPOBAaHHBIMU a30THOM U CEpHOM
kucioramu). Oxcun docdopa (V), oprodochopnas kuciora: GU3NIECKUe U XUMUIECKHE CBOMCTBA,
nonyuenue. [lonsiTue o MuHepanbHbIX yAOOpeHusx: HUTpAThl U (ocdaTel. [ToHATHE O KOMILIEKCHBIX
ynoOpenusix. OOmas xapaktepucTuka snemMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHHS aTOMOB
yriaepoja v KpeMHusl. BaleHTHOCTh U XapaKTepHbIe CTEIICHH OKUCICHHS aTOMOB YIJIEpOJa M KPEMHHSL.
Pacrnipoctpanenue yrieposia B Ipupo/ie, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Yriepon, amnorponHsie Moaudukanuu (rpaduT, anmas), GU3NIeCKue U XUMHUECKHE CBONCTBA
IIPOCTBIX BELIECTB (B3aMMOJIEHCTBUE C METAJUIAMM, HEMETAJJIaMHU, KOHLIEHTPUPOBAaHHBIMU a30THOU U
cepHoil kucmoramu). Ancopobums. KpyroBopor yriepoga B mpupone. OKcuIbl yriepoaa, HX
¢u3nvecKkre U XMMUYECKHE CBOWCTBA, MOJyYCHUE M MPUMEHEHHE, NeCTBUE Ha OPraHW3M YEJIOBEKa.
DKoJjoruveckue mpodiaemMsl, CBA3aHHbIE ¢ OKcuAoM yriaepoaa(IV); rumnoresa rmo0aibHOrO MOTEMICHUS
KJIMMaTa; MapHUKOBBIA 3>PQeKkT. YroiapHas KHUCIOTa U €€ COoiu, UX (U3MUECKHEe M XHUMHUYECKHE
CBOWCTBa, MOJy4deHHe M npuMeHeHue.KauecTBeHHas peakius Ha kapOoHaT-WOHBI. Vcmosib3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO03sIICTBE.

OO6ume mnpezacraBieHuss 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHS] OPraHUYECKUX COEAMHEHUIt
yriaepoAa (Ha NmpuMepe MeTaHa, 3TUJIeHA, ATaHOJ]a, YKCYCHOM KHCIOThHL.MX cocTaB M XHMMHYECKOE
crpoenue. Knaccupukanus oprannueckux BeriecTB.lIoHsATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OerKax, yriieBojax — M UX POJIU B KU3HU 4esloBeKa. MaTepuaabHOE €IMHCTBO OPTraHUYECKUX
Y HEOPTAaHUYECKUX COETMHEHUM.

Kpemuuii, ero ¢usumyeckue M XHUMHUYECKHE CBOWCTBa (Ha NpHUMEpPE B3aUMOJEUCTBUA C
MeTaJuUlaMd M HeMeTaJlJlaMM), TMoiydyeHue unpumenenue.CoeqMHEHUs KpeMHus B npupojge. OOmue
npeactaBieHus: 00 oxcuae kpemHUsA(IV) u kpemHueBoit kucimore. Cunukarel, (Quanyeckue u
XMMUYECKHE CBOMCTBA, MOJY4YEHHE M NPUMEHEHHE B ObITY, MPOMBIIIJICHHOCTH (B MEIUIIUHCKOH,
ANEKTPOHHOW, CTPOMTENbHON M np.). BakHelilmme cTpouTeabHble MaTepHUalbl: KEpaMHKa, CTEKJIO,
LIEMEHT, 0eTOH, kene300eToH. [IpobiieMbl 0€30MacHOr0 MCIIOIb30BAHMSI CTPOUTENIBHBIX MaTepHAaioB B
TIOBCETHEBHOM KU3HH.

XUMHYECKUN HKCIIEPUMEHT: U3yueHHe 00pa3lioB HEOPraHNUECKUX BEIECTB, CBOWCTB COJISTHOU
KHCIIOTBI; NPOBEACHHE KayeCTBEHHBIX pEaKUUi Ha XJOPUA-UOHBI W HAOIIOJEHHE MPU3HAKOB MX
NPOTEKaHMs; ONBITHL, OTpaXKarolue (uU3NUecKkue M XUMHYECKHE CBOMCTBA TaJIOT€HOB M HUX
coeIMHEHUH (BO3MOXHO HCIOJIb30BaHHE BHUJI€OMATEpUAIOB); O3HAKOMJIEHHE ¢ 00pa3laMu XJIOpUIO0B
(rasoreHu0B); O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeIMHEHHUSIMH (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEpUAJIOB);  HAONIOZeHWE  Tpolecca  OOyriauMBaHMs ~ caxapa  TOJX  JCHCTBHEM
KOHIICHTPHUPOBAHHON CEpHOM KHCIIOTHI; HM3y4eHHE XUMHUECKUX CBOWCTB pa30aBlieHHOW CepHOM
KHCIIOTBI, TMPOBEJACHHE KAueCTBEHHON peakuuu Ha Ccyiab(arT-uoH M HaONIoIeHHE MpHu3HaKa eé



MPOTEKaHUsI; O3HAKOMJICHHE ¢ (DU3WYECKHMMH CBOMCTBaMH a30Ta, (ochopa W WX COCTUHECHHI
(BO3MOXHO HCIOJIB30BAaHME BHJICOMATEpHUaoOB), oOpa3laMu a30THBIX M (ocOpHBIX yHOOpEeHMIA;
MOJIy4YE€HHE aMMHAaKa U U3yYEHUE €ro CBOMCTB; MPOBEICHNE KAYECTBEHHBIX PEaKLUi HAa MOH aMMOHUS
u ¢dochar-uoH m MIyYCHHE TMPU3HAKOB HMX MPOTCKAHUsS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOMN
a30THOW KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHHE BUJEOMATEPUAIIOB); M3yUYEHHE MOJeNei
KPUCTAUTMYECKUX  PEmIETOK anmasza, rpaduTa; O3HAKOMIIEHHE C MPOILECCOM  aacopOIruu
pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM HPOTHUBOrasa; IOJy4YeHUE
YTIEKUCIIOTO Ta3a W M3YYCHHE €ro CBOMCTB; MPOBEJICHHWE KAYSCTBEHHBIX PEAKIMi Ha KapOOHAT- W
CUJIMKAT-UOHBI U U3y4YEHUE NPU3HAKOB MX MPOTEKAHMS; O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHON
MPOMBILJIEHHOCTH; PEUICHHUE JKCHEPUMEHTAIBHBIX 3aJa4 N0 TeMe «BakHellne HEMETAJUIbl U HX
COEIMHEHUS».

Mertaiuibl ¥ UX COEAMHEHUS

OO6mast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU MX MOJIOKEHUS
B Ilepuonnueckonn cucreme xumudeckux sieMeHToB JI. M. Menneneesa M CTpOEHHS aTOMOB.
Crpoenne wMetawioB. Meramnuyeckass CBA3b W METAUIMYECKAas KPUCTAIIMYECKAss peIIETKa.
DIEKTPOXUMHUYECKUM s/l HAMPsDKEHUH MeTaiuioB. DU3WUYecKue U XMMUYECKUE CBOMCTBA METAILJIOB
(B3auMoOJIeHiCTBHE C KHCIOPOJOM, BOJOW, KucimoTamu). OOmme crnocoObl MOJYYEHHUS METalIOB.
[TonsiTE O KOPpPO3MHM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBel (CTalb,
YyTyH, TIOPATIOMUHNM, OPOH3a) U UX TPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: noJjioxkenue B Ilepruoanueckon cucteMe XUMUYECKUX 3ieMeHToB [l. U.
MenpeneeBa; ctpoenne atToMoB. Haxoknenue B npupoze. @usndeckre 1 XUMUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kaiaus). OKCUABI M TUAPOKCHABI HaTpus U Kanud. lIpuMeHeHue IMeI0uHbIX
METaJUIOB U UX COECIMHEHUM.

[IlenoyHo3eMeNbHBIE METAJIBI MarHui M KajbLMil: moJioxkeHue B Ilepumogmueckoil cucreme
xumuyeckux snemeHTtoB J[. M. MengeneeBa; CTpO€HHME HMX aTOMOB; HaXOXIEHUE B MPUPOJIE.
dusnueckrue U XMMUYECKHE CBOMCTBA MarHus M Kayblus. BaxkHeimme coeIMHeHUsT KaabIus (OKCHI,
TUAPOKCHL, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: mnonoxenue B Ilepuoguueckoit cucreme xumuueckux saemeHto [l W.
MeHnaeneeBa; CTpOCHHME aToMa; HaxoxaeHwe B npupoge. dusmyeckue M XUMUYECKHUE CBOKCTBA
aTIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Keneso: nonoxenue B Ilepuoanueckoit cucreme xummuueckux snemeHToB /. . Menzaeneesa;
CTPOCHUE aToMa; HaxoxJeHue B mnpupoje. DHU3NUECKME M XUMHUYECKHME CBOMCTBA XKeje3a
(B3auMoielicTBHE C METaUlaMU, KHCIOTaMHu U colisiMu). OKcuabl, THApOKcHabl U conu >kene3a(ll) u
xene3a(lll): cocras, cBoICTBA U TIOJTyUCHHE.

XUMUYECKUN OKCIEPUMEHT: O3HAKOMJIEHHE C o0pa3llaMi METaUIOB M CIUIaBOB, UX
(bU3UYECKUMU CBOMCTBAMU; U3YUYEHHUE PE3YJIHTATOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJIH30BAHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOCHCTBHS OKCUAA KaJbIUs U HATPHUS C BOJOW (BO3MOXKHO
WCIOJIb30BaHUE BHUAEOMATEpUANIOB); HCCIEAOBAaHHE CBOMCTB KECTKOW BOJBI; Mpollecca TOPEHUs
xKeyne3a B KHUCIOpoJe (BO3MOXXHO HCIIOJIb30BaHWE BUJIEOMATEPHANIOB); TPHU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pEeaKlMii Ha MOHBI (MarHus, KaubllMs, amtoMuHus, HuHKa, xene3a(ll) u xemnesza(Ill),
menu(Il)); HaOmromeHne U onMcaHue MPOIECCOB OKPAITWBAHMS TUTAMEHU MOHAMHU HATPUs, KIS U
Kanbplis (BO3MOXKHO HCIONB30BaHUE BHUAEOMATEpUAOB); HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB
TUJIPOKCHUIA QIIOMHHUS M THAPOKCHIA LWHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/lad 10 TeMe
«BaxuHeimme MeTamuibl U KX COSAUHEHUS.

XHUMHS ¥ OKpYXKarolas cpeaa

Hoseie Matepuaiibl 1 TexHONMOrMU. BemecTBa U Marepuaiibl B OBCEAHEBHOM KU3HU YEIIOBEKA.
Xumus U 370poBbe. be3omacHoe MCoab30BaHNE BEIIECTB M XMMUUYECKHX peakiuid B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0KOTaX U OTpaBlieHUsIX. OCHOBBI SKOJIOTMYECKON rPaMOTHOCTH.

XUMHYECKOE 3arpsi3HCHHE OKpyXaromehd cpeapl (MpeaenbHasl JOMyCTUMAas KOHIICHTPAIIHS
BemiectB — [1/IK). Posib xumMun B perieHnn SKOJIOTHYECKUX MPoOIeMm.

[IpupoaHble MCTOYHHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOMHBIA Ta3, HEPTH), MPOIYKTH HX
nepepaboTKU, UX POIIb B OBITY U IPOMBIIUICHHOCTH.



XUMHUECKUN HKCIEPUMEHT: M3ydeHHe oOpas3loB MaTepUasIoB (CTEKJO, CIUIABBI METAJUIOB,
IIOJINMEPHBIE MaTepUab).

MesxnpeameTHble CBSI3U

Peanuzanus MexnpeIMETHBIX CBSA3EH IIPU U3YUYEHUU XMMHH B 9 Ki1acce OCYILIECTBIIAETCS YEPE3
UCIOJb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX IOHATUIH, TaK U IOHATUH, SBISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKIIA.

OO01e ecTeCTBEHHO-HAayuyHble MOHATHUA: HayuyHbIH (akT, TMIOTE3a, 3aKOH, TEOpUs, aHAJM3,
CHHTE3, Kiaccu(uKanus, MepruogHIHOCT, HAOIIOCHHE, YKCIIPUMEHT, MOJCIIMPOBAaHIE, U3MEPEHUE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOIr s, MaTepHUabl.

®usuka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJA, H30TOIBI,
PalMOAaKTUBHOCTb, MOJIEKYJIA, HJIEKTPUUYECKUH 3aps]l, IPOBOJHHUKH, MOIYIPOBOJHUKH, ITUAIEKTPUKH,
(GOoTONIEMEHT, BELIECTBO, TENO, OO0BEM, arperaTHOe COCTOSHUE BELIECTBAa, ra3, pacTBOpP,
pPacTBOPUMOCTh, KPUCTALJIMUECKas! PELIETKA, CIUIaBbl, (PU3MUECKUE BEJINYMHBI, €UHULBI U3MEPEHHUS,
KOCMHMYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3 b1, CONHIIE.

buonorus: QorocunTes, abixaHue, Ouocdepa, BSKOCHCTEMa, MUHEpalbHble YyI0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEJIbHbBIE BELLIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIbl, TOPHBIE MOPOJbI, MOJE3HBIE MCKOINAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUA XUMHUH

JIMYHOCTHBIE PE3VIJIBTATHI:

JlugHOCTHBIE PE3yNbTaTBl OCBOCHHS TMPOrPaMMbl  OCHOBHOTO OOIIero oOpa3oBaHMs
JOCTUTAIOTCSL B XOJ€¢ OOY4YeHHs] XUMHUHU B €IMHCTBE yueOHOW M BOCIUTATENBHON NEATENbHOCTH B
COOTBETCTBUHU C TPAJUIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMHU
LEHHOCTAMHM, TPUHATHIMA B OOIIECTBE MpaBWIAMM ¥ HOPMaMU TIOBEIEHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HaHUs, CAMOPA3BUTHUS U COITUAM3AIIUN 00YYaIOIIUXCSI.

JIn4HOCTHBIE pe3yIbTaThl OTPAKAIOT TOTOBHOCTh O0YYAIOIINXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACIIMPEHHUE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCJIe B YACTH:

1) maTpuoTHYECKOTO BOCITUTAHUS:

LEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HacleAWlo, TMOHUMAHUS 3HAYCHUS XUMHUYECKOW HAyKH B IJKM3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJEeTh JOCTOBEpHOW HHQOpMAIHEe O TEePeqOBBIX MOCTHKEHUSAX M OTKPBITHUAX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTPOMCTBE MHpa U
o01ecTBa;

2) rpaX/1aHCKOr'0 BOCIIUTAHMUSL:

NPEJICTAaBICHUS] O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TTOJIC3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPYECKOM M JAPYrUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM [EATETHHOCTH TPU BBIMOJHEHUM Y4YeOHBIX, MO3HABATENBHBIX 3ajad,
BBITIOTHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TMPOEKTOB, CTPEMIICHUA K
B3aMMONIOHMMAHUI0O W B3aWMOIIOMOIIM B TMPOIECCe ATOW ydeOHON JeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJECHHE U MOCTYIKH CBOMX TOBAPHUILIEH C MO3UIIMH HPABCTBEHHBIX M MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) LEHHOCTH HAyYHOT'O MTO3HAHUS:

MHPOBO33PEHUYECKHUX MPEICTABICHU O BEIIECTBE M XUMHUUYECKOU PEaKIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKU M COCTABISIOIIMX OCHOBY JJisi MOHHUMAaHHUS CYIIHOCTH
HAay4YHOW KapTUHBI MHUpa, MPEACTABICHHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIHI,
B3aMMOCBS3SIX YEJIOBEKA C MIPUPOJHOM Cpes1oil, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha TIOJYyYCHHE HOBBIX 3HAHWK TI0 XHUMHH,
HEO0OXOUMBIX /ISl O0BSICHEHHS HA0II01aeMbIX TIPOIIECCOB U SBICHUIA;



MO3HABATENIbHON, WH(GOPMAIMOHHON W YWUTATEIIbCKOW KYJIbTYphl, B TOM 4YHCIIE€ HaBBIKOB
CaMOCTOSITENIbHOW PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPaTypoOi, IOCTYIMHBIMHU
TEXHUYECKUMHU CPeJICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOyYeHHI0O W TIO3HAHMIO, JIO003HATETHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M UCCIIEJOBATEIbCKON JEesATeNIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJICHHOCTU M YPOBHS 00y4eHUS B TabHEHIIEM;

4) popmupoBaHUS KyJIbTYpPhI 310POBbSI:

OCO3HAHHU LICHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 JKU3HHU, OCO3HAHMSI MOCIEICTBUN U HENPUSITUS BPEIHBIX MPUBBIYEK (YHMOTpeOIeHus
QJIKOTOJI, HAPKOTUKOB, KypEHHUs), HEOOXOJUMOCTH COOJIIOJCHHS TNpaBWI O€30MacHOCTH TpHU
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyZ1OBOTO BOCITUTAHUS:

MHTEpeca K MPaKTHYeCKOMY HM3yuYeHHUIO mpodeccuil U Tpyna pa3iiMyHOro pojia, YBaKEHUE K
TPYAYy U pe3ysbTaraM TPYIOBOM JESATEIBHOCTH, B TOM UHCIIE HA OCHOBE NMPUMEHEHMsSI IIPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHOT'O BHIOOpA MHAMBUAYAIBHON TPACKTOPHH MPOJOIKEHUsT 00pa30BaHus ¢
y49€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, YCHEIHON MpOopecCHOHANBHON AEITEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTB aIalITUPOBATHCS B POPECCHOHATBHOM cpe/ie;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTMYECKU 11eJIeCO00PAa3HOr0 OTHOLIEHHUS K IPUpOJEe KaK MCTOYHMKY >KU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHMS, IOHMMAHUA LIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obOpasza »KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY M IICUXMUYECKOMY 3/I0POBBIO, OCO3HAHMS
LIEHHOCTU COOMIOeHUsT MpaBUil OE30MaCHOTO MOBEIEHUS MpH padoTe C BEIIeCTBAMHU, a TaKkKe B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMble NMPU W3YYCHHHM XUMHH, JUIS PEIleHUs 3ajad,
CBA3AHHBIX C OKPY)KAIOIIEW MPUPOJHOM CpPENOM, MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOW KYJbTYpHI,
OCO3HaHHUs TI00AIBHOIO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U IMyTell WX pelleHus MOCPEeICTBOM
METOJI0B XUMUU;

SKOJIOTUYECKOTO0  MBIIUICHUS, YMEHUS PpPYKOBOJCTBOBAaTbCA UM B  II03HABATEJIbHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHOW MPAKTUKE.

METAIIPEJJMETHBIE PE3VJIbTATbBI

MeTtanpeaMeTHbIe pe3yiabTaThl OCBOSHHS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMHUHU OTPAKAIOT
OBJIQJICHUE YHUBEPCAIbHBIMH MO3HABATEILHBIMU JCUCTBUSMHU, B TOM YHCIIC:

1) 0Ga30BbIC IOTHYECKHUE JICHCTBUS:

BBISIBJIATH IPUYUHBI U CIEACTBUS MIPOCTHIX XUMUUECKHUX SBJICHHM;

OCYIIECTBIISITh CpaBHEHUE, KIacCU(DUKAIIMI0 XUMUYECKIX BEIIECTB IO 3a/laHHBIM OCHOBAHUSM
Y KPUTEPHUSIM ISl YKA3aHHBIX JIOTHUYECKUX OTepaIuii;

CTPOUTH JIOTHYECKOE CYKIEHUE [IOCI€ MPEeIBApUTENbHOIO aHallu3a, BKIIOYAIOIIEEe
YCTaHOBJICHUE MPUUUHHO-CIIC/ICTBEHHBIX CBS3EH

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKW U CUMBOJIBI, MOJIETT U CXEMBI JIJISl PeIIeHUs
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 C TIOMOIIBIO 11€/1arora;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMUYECKUX MPOLIECCOB U UX MOCIIEACTBUS;

2) 0a30BbIE HCCIIEIOBATEIBCKHIE ICHCTBHS:

C TOMOIIBIO TMeJarora MNPOBOAUTh XUMHUYECKHH OIBIT, HECIOXKHBIA DKCIEPUMEHT, s
YCTaHOBJICHUSI OCOOCHHOCTEH O0BEKTa M3YUCHHS, TPUIMHHO-CIIEACTBEHHBIX CBSA3EH U 3aBHCHMOCTEH
00BEKTOB MEXKTY COOOiA;

C TIOMOIIbIO MeJarora MM CamMOCTOSITENbHO (POPMYIHpPOBaThH OOOOLIEHHS U BBIBOJABI IO
pe3ysbTaTaM IpOBEACHHOTO HAOMIOIEHUS, OTIBITA;

3) pabota c uHbOpMAITHEH:

BBISBJISITH ACPUIUTHI WH(GOPMAIIUU, JTaHHBIX, HEOOXOAUMBIX JJISl PEIICHUs MMOCTaBICHHON
3a/1a4u;



npeoOpa3oBhIBaTh HHPOPMAITUIO U3 OJHOTO BHJIA B IPYTO# (TaOIUILy B TEKCT U TIP.);
HUCKaTh UJin OTGI/IpaTB I/IH(I)OpMaI_[I/IIO HJIN JaHHBIC U3 UCTOYHUKOB C YUCTOM HpeI[JIO)KeHHOfI
y4eOHOH 3a/1a4M U 33JaHHBIX KPUTEPHUEB.

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HLIMI/I KOMMYHHKATHBHBIMU HeﬁCTBHﬂMI/II

OpraHU30BBIBaTh Y4eOHOE B3aMMOJICHCTBHE B IpyTIie (OMPEneNATh OOLIHE ENH, PACIPEACIIATh
poJIu, 10rOBapUBaThCsl IPYr C APYIOM U T. 11.).

C NOMOIIBI0 TENarora Wid CaMOCTOSITEIbHO COCTaBJISTh YCTHBIE M MHCBMEHHBIC TEKCTBI C
HCIIOJIb30BAHHUECM UJJIFOCTPATUBHBIX MAaTCPUAJIOB JIS1 BBICTYIIJICHUSA IICPCI ay,[[HTopHefI;

OpPraHu30BBIBaTh Y4eOHOE COTPYJHHYECTBO W COBMECTHYIO JCSTEIBHOCTH C YUYUTEIEM H
CBEpCTHHKaMM; paboTaTh MHIMBUAYAIBHO M B TpPYMIE: HAXOAWUTh OOIIEe pEHICHHWE M pa3pemaTh
KOH(QUIMKTBI Ha OCHOBE COIJIACOBAaHUS TMO3UIMA ¥ y4yeTa HMHTEpecoB; (HOPMYIHPOBATSH,
APTYMCHTHUPOBATH U OTCTAaNBATh CBOC MHCHHC,

OLICHUBATh KA4eCTBO CBOETO0 BKJIaga B OOWIMI MPOAYKT, HPUHUMATh W  Pa3eisaTh
OTBCTCTBCHHOCTD U MPOABJIATH TOTOBHOCTD K ITPECAOCTABJIICHHUIO OTUCTA IEPC I‘pyHHOfI.

OBRajicHre YHUBEPCATbHBIMH YUCOHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

oOHapyXuBaTh © (OPMYJIUPOBATH Y4YEOHYIO TpPOOIEeMy, OIpeneisaTh Melb Y4eOHOM
NS TeIIbHOCTH;

BJIaACTb OCHOBaAMMU CAMOKOHTPOJIA, CaMOOLICHKHU, IIPUHATUSA peHICHI/Iﬁ U OCYLICCTBIICHUA
OCO3HAHHOTO BBHIOOPA B Y4EOHOM U MMO3HABATEIHLHOM JICATEIILHOCTH;

COOTHOCUTH CBOU IIGfICTBPI?I C INIAaHUPYCMBIMU PE3YJIbTaTaMU, OCYIICCTBJIATE KOHTPOJIb cBOeH
NESTeIbHOCTH B TpOIecCe JOCTHKCHHS Pe3yJIbTara, ONpPEICsATh CIIOCOObI JICHCTBHI B paMKax
MIPEJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATh CBOM JEWCTBHUS B COOTBETCTBUU C
W3MEHSIOIICHCS CUTYyaIINeH;

AaBaThb aICKBATHYIO OLCHKY CUTYAllMH U IPCJIarath IjaH €€ N3SMCHCHU A,

NPEJBUICTh TPYTHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IPU PEIICHUH YYeOHOH 3a/1a4H;

[OHMMATh IPUYUHBL, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT AesTEIbHOCTH,
OIIPENIeNIATh TIO3UTUBHBIC U3MCHCHUS M HAllPABJICHHUs, TPEOYIOIINE TaibHEHIIeH paOoThI;

OCO3HAHHO OTHOCHUTBCS K JPYrOMY YEJIOBEKY, €r0 MHECHUIO.

[NPEAMETHBIE PE3VJIBTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO 00s3aTEIbHOTO  COAEp)KaHUs,
ycTaHoBJIeHHOro AaHHOU PdenepanbHOl pabouel mMporpaMMoi, BBIIEISIOT: Hay4YHbIE 3HAHMS, YMEHUS
U crocoObl JeicTBul, cnenuduyeckre A1 ydeOHOro npeamera «XUMUs», BHJIbI AEATEIbHOCTU T10
MOJIyYEHHUIO HOBOI'O 3HAHMS, €ro HMHTEpHpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMYHBIX
yU€OHBIX ¥ HOBBIX CUTYaLUAX:

IPEJICTAaBICHUE O 3aKOHOMEPHOCTAX U TI03HABAEMOCTH SBJICHUN TPHUPOAbI, MOHUMaHHE
O00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 00Ilel KyJbTypbl U MPAKTHUYECKON JESTEIbHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOIO
o0111ecTBa; MOHMMaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX HayK;

BJIQJICHHE OCHOBAaMHU TIOHATUHHOTO ammapaTta W CHUMBOJIMYECKOTO S3bIKa XHUMHUU JJId
cocTaBlieHUs] (POpPMYJT HEOPraHMYECKUX BEIIECTB, YPAaBHEHUH XMMHUYECKMX peakuui (C omopoil Ha
QITOPUTM Y4eOHBIX JI€HCTBUI); BIaJeHHE OCHOBaMH xumuueckod HoMeHknaTypsl (IUPAC wu
TPUBHAIBHOM) U YMEHHE UCIIOJIb30BaTh €€ Ul pelIeHus] yueOHO-TI03HAaBaTEIbHBIX 33/1a4 ¢ TIOMOIIbIO
YUUTENS; YMEHHUE UCII0JIb30BATh MOJEIH JJi OOBSICHEHUS! CTPOEHHUS aTOMOB M MOJIEKYJI 110 AITOPUTMY
C OIIOPO¥ Ha OIIPENEIICHNUS,

MIPEJICTAaBICHUE O CHCTEME XMMUYECKUX 3HAHUNA M YMEHHE C MOMOUIBIO YUUTENs MPUMEHSTh
CUCTEMY XMMHUYECKMX 3HAHUM JJIsl YCTAHOBJIEHHMS B3aUMOCBSI3€H MEXIY M3YYEHHBIM MaTEpHaJIOM U
IIPH MOJIyY€HUHU HOBBIX 3HAHUI, a TaK)Ke B MPOLIecce BBHIMOJIHEHUS YUeOHbIX 3aJjaHuil U mpu padboTe ¢
MCTOYHUKAMU XUMHUYECKOM HH(pOpMAIMU, KOTOPask BKITIOYAET:

BaXHEHIIME XUMHYECKHE TOHATHUS: XUMHUYECKUHM D3JEMEHT, aTroM, MOJEeKyJla, BEIIeCTBO,
IIPOCTOE U CIIOKHOE BEILIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCUTENBbHBIE aTOMHAas U
MOJIEKYJISIpHasE Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MOJIIPHBIA 00BbEM, OKCHUI,



KHCJIOTa, OCHOBAaHHUE, COJb (CpenHss), XMMHUYECKas peakius, peaklUud COEIUHEHUs, pPeaKkLuu
pas3NoKeHUs, peakuuu 3aMelICHHs, peakiuuu oOMeHa, TeruioBod 3(P(eKT peakuuu, 3K30- H
SHIOTEPMHUECKUE pEaKIHH, PACTBOP, MAaccoBas [JOJS XUMHUYECKOIO 3JEMEHTa B COEIMHEHMH,
MaccoBas JI0Jisl ¥ MPOLIEHTHAS KOHIICHTPALMs BEIIECTBA B PACTBOPE, SJIPO aTOMa, MIIEKTPUUYECKHUI CI0H
aTomMa, aTOMHas OpOuTalb, pajuyC aToMa, BAJIEHTHOCTb, CTENEHb OKUCIICHUS, XMMUYECKas CBS3b,
AJIEKTPOOTPHUIIATEILHOCTh, TOJIAPHAs W  HENOJsIpHAsh KOBAICHTHAas CBSA3b, HMOHHAs  CBS3b,
MeTaJuIM4YecKass  CBsA3b, KpHUCTANIMYECKas  pelieTka (aroMHas, MOHHAas, MeTajulndecKas,
MOJICKYJISipHasi), HMOH, KaTHOH, aHHWOH, OJJIGKTPOJIMUT M HE DJICKTPOJUT, DIEKTPOIUTHUECKAS
IMCCOLMalus, peaKlu HOHHOIO 0OMeHa, OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE PEAKIMH, OKUCIUTEIh
Y BOCCTAHOBUTEIIb, OKUCIICHHE W BOCCTAHOBIICHHUE, SJCKTPOIN3, XUMUYECKOE pPaBHOBECHE, OOpaTUMbIE
U HeoOpaTUMble peaklUH, CKOPOCTh XMMMUYECKOW peaklUH, KaTalu3aTop, MpeAeiabHO JOMyCTUMAas
koHueHTpauus (IIJ1K), koppo3us meTanios, CIu1aBbl;

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMMM: 3aKOH COXpaHeHHs Macchbl, [lepuoguueckuil 3akoH
J1. 1. MenneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTajipo;

TEOPUHM XUMHH: aTOMHO-MOJIEKYJIApHAsl TEOpUsi, TEOPUs NIEKTPOIUTUYECKON AUCCOLUAIMHY, a
TaKKe TMPEJICTABICHUS O HAYYHBIX METOAaxX TIIO3HAaHWS, B TOM YHCJIE OSKCIEPUMEHTAIbHBIX W
TEOPETUYECKUX METO/1aX UCCIICOBAaHUS BEIIECTB U U3YyUCHUS XUMUYECKUX PEaKIIHii;

NPECTaBICHUE O MEPUOJUYECKON 3aBHCHMOCTH CBOWCTB XMMHYECKUX JJIEMEHTOB (paamyc
aToMma, 3JIEKTPOOTPHULATENBHOCT), NMPOCTBIX M CIOXKHBIX BEIIECTB OT IOJOXKEHUS 3JIEMEHTOB B
[lepuonnueckoil cucreme (B MasbIX MEPHOAAX M TIABHBIX MOJTPYIIAX) M AJIEKTPOHHOTO CTPOCHUS
aToMa; yMeHHe OOBACHATH CBS3b IMOJIOKEHMs 3jeMeHTa B llepumoauueckoil cucteme ¢ 4YMCIOBBIMU
XapaKTePUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Iee YHCiIo
3JIEKTPOHOB), paclpe/ie]IeHUeM 3JIEKTPOHOB [0 HHEPreTUYECKUM YPOBHSAM AaTOMOB IEPBBIX TPEX
MIEPUOJIOB, KUl U KaJbLIUS; KIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI C OTOPOI Ha OINpEIeIICHUs
¢bu3nyeckoro cMpicia HU(GPOBBIX JaHHBIX IEPUOANYECKON TaOJIUIbL;

YMEHHE KIacCH(PUIMPOBaTh XWMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA H
XMMHUYECKHE PEaKLUU C ONOpOil Ha CXEeMbl; OINpEeleNATh BAJIEHTHOCTb U CTENEHb OKHUCIICHUS
XMUMHAYECKHUX 3JIEMEHTOB, BHJl XUMUYECKOH CBSI3M M TUT KPUCTAILTMYECKON CTPYKTYPHI B COSAMHEHUSIX,
3apsil MOHA, XapakTep Cpelbl B BOAHBIX pPacTBOpax BELIECTB (KHUCIOT, OCHOBAHUM), OKUCIUTENb U
BOCCTAHOBHUTEIb 110 AJITOPUTMY yUEOHBIX JIEHCTBUI;

YMEHHE XapaKTepHU30BaTh C OMOPOIl Ha cxeMy (HU3NYECKHE U XMMUYECKHE CBOWCTBA MPOCTHIX
BELIECTB (KUCIIOPOJI, 030H, BOJAOPOJ, rpadur, aiMas, KpeMHHH, a30T, ¢pocdop, cepa, XJIop, HaTpHil,
KaJui, MarHui, KaJbLui, aJIOMUHMNA, >KEJIe30) M CIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX
pacTBOpoB (BOJa, aMMMAaK, XJOPOBOJOPOJI, CEPOBOIOPOA, OKCHUIBI U THApPOKcHbl MeTauioB I - IIA
rpynn, amromunus, meau (II), munka, xenesa (II u II), okcuasr yraepoxa (I ulV), xpemuus (IV),
azota u ¢ocdopa (Il u V), ceprr IV u VI), cepuucras, cepnasi, a3oTucras, azotHas, dhochopHas,
yrojibHasi, KpeMHHUEBasi KUCIOTa M UX COJIM); ONMMCHIBATH C OMOPOW Ha IJIaH M KIIFOYEBBIE CIIOBA;
YMEHHE TPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U
CTPOEHUS IOCJe MPEeABAPUTEIHHOIO aHAIN3a M0/l PYKOBOJACTBOM I€Jarora, NpuMEHEHHEe BELIECTB B
3aBHCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTH NPOTEKAHMS XUMHUECKUX IMPEBPAIICHUH B Pa3IHIHBIX
YCIIOBUSAX, BJIMSHUE BEIIECTB M XMMHUYECKHX IPOLIECCOB HA OPraHU3M 4YelIOBEKa U OKPYXKAIOIIylo
MPUPOHYIO CPELY;

YMEHHUE COCTaBIJIATH MO 00paslly, cCXeme, aJroOpuTMy YUeOHBIX NEHCTBUH MOJIEKYJISpHBIE U
WOHHBIC YpaBHEHHWS peaknuid (B TOM 4HCIE pEaKnuidi HOHHOTO OOMeHa ¥ OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX  pEaKUui),  WUIIOCTPUPYIOIIUX  XUMHUYECKHE  CBOMCTBA  M3YUYEHHBIX
KJIaCCOB / TPYTIT HEOPTaHWYECKUX BEIIECTB, a TAKXKe IMOATBEPIKIAIOIINX TeHETHYECKYIO B3aHUMOCBSI3b
MEXy HUMH;

YMEHHE BBIYUCIATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa B COEJAMHEHHH, MAacCOBYIO JIOJIO BEIECTBA B PACTBOPE, KOJIMYECTBO
BELIECTBA U €ro Maccy, 00bEM razoB ¢ OMOpol Ha obuue GopMyJibl; yMEHHE MIPOBOAUTH PacyeThl MO
YPaBHEHHUSM XMMUYECKHX PEaKLUi U HAaXOAUTh KOJMYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB MU
MIPOJYKTOB PEaKUu C ONOPOH Ha oOpasel, aropuT™ yu4eOHBIX 1eHCTBUI;



BJIQJICHHE OCHOBHBIMH METOJAaMU HAay4YHOTo I[03HaHUs (HAOmIoJeHHe, U3MEpeHue,
AKCIIEPUMEHT, MOJICIHPOBAHUE) MPH H3YUYCHUHM BEIIECTB M XUMHUYECKUX SIBICHUN C OMOpO Ha
QITOPUTM y4eOHBIX NEHCTBUIl; yMeHHe chOpMYINPOBATH MPOOIEMY U MPEIJIOKUTH MyTH €€ PEeIICHUS
C TIOMOIIBIO MEJarora; 3HaHNue OCHOB 0€30MacHO PabOThl ¢ XUMUYECKHMH BEIIECTBAMHU, XHMHUECKON
MOCYI01 U J1abopaTOPHBIM 000PYAOBAHUEM;

HAIMYUE TPAKTUYECKUX HABBIKOB TUTAHUPOBAHMS U OCYIIICCTBICHUS CICTYIOIIMX XUMUYECKUX
HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHTENs C OOCYXJECHHEM IUIaHa pabdOThl WM COCTAaBJIEHUEM
TaOJIUIIBL:

U3Yy4YEeHHE U oNrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C PU3NICCKUMHU ¥ XUMUYCCKIUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKLIUii;

W3YYCHHE CIIOCOOOB pa3JielieHuUs] CMECei;

MOJTy4YeHUE KUCIOPO/Ia U U3yUeHHUE er0 CBOMCTB;

MOJTy4eHHE BOJIOPOA U U3YUCHHE €TI0 CBOWCTB;

MOJTy4YeHHUE YIIIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB;

MOJTyYeHHE aMMHaKa ¥ U3YYCHHE er0 CBOICTB;

MPUTOTOBJICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM T0JIel paCTBOPEHHOTO BEIIECTBA;

WCCJICJIOBAHKE U OTMCAHNE CBOWCTB HEOPTraHMYECKHX BEIICCTB Pa3IMYHbIX KJIACCOB;

NPUMEHEHUE WHAMKATOPOB (JakMyca, METWIOpaHka u ¢eHondTarenHa) Ajisg OMpeesieHus
XapakTepa cpeibl B pacTBOPAX KUCIIOT M MIEIOYCH;

W3Y4YCHHE B3aUMOJICHCTBUSl KHCIOT C METajUlaMU, OKCHUIAMH METaJUIOB, PACTBOPHUMBIMU U
HEPACTBOPHMBIMU OCHOBAHUSMU, COJISIMU;

MOJTy4YeHHEe HEPACTBOPUMBIX OCHOBaHUI;

BBITECHEHHE OJTHOTO METaJUIa APYTUM U3 PacCTBOpa COJIH,

uccienoBanre aM()OTEPHBIX CBOMCTB T'MAPOKCUIOB aTIOMUHUS U [IMHKA;

peIICHHe DJKCIePUMCHTATBHBIX 3amad 1Mo Teme «OCHOBHBIE KJIacChl HEOPraHHMYECKUX
COCTUHEHHI;

pelIeHHEe YKCIIEPUMEHTATBHBIX 337124 10 TeME «DJIEKTPOTUTHICCKAS TUCCOIIUAIUSDY,

pelleHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeiile HeMeTalibl U X COSTUHEHUSY;

pelIeHHe YKCIIEPUMEHTATBHBIX 33124 10 TeMe « BaskHelie MeTauTbl U UX COSTMHCHUS;

XUMHUYECKHE JKCHEPUMEHTHI, WIUTIOCTPUPYIOIINE MPU3HAKH TPOTEKAHUS peakluii HOHHOTO
oOMeHa;

KaueCTBEHHBIE PEaKIMK Ha MPUCYTCTBYIOUINE B BOAHBIX PACTBOpPaxX MOHBI: XJIOPHU-, OpOMHUI-,
noaua-, cyinedar-, gocdar-, xkapboHaT-, CUIMKAT-aHUOHBI, THAPOKCHUJI-MOHBI, KaTHUOHBI aMMOHUSI,
MarHusi, Kaublus, aTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HUHKA;

YMEHHE TIPEACTABIATh PE3YJIbTAaThl JKCIepUMEHTa B (OpMe BBIBOJOB, JIOKA3aTEIbCTB,
rpaduKoB U TAOIUIL ¥ BBISBISATH IMIHPUYECKUE 3aKOHOMEPHOCTH;

BIIQJICHUE TIpaBUJIaMH O€30MaCHOT0 OOpalleHHs C BEIIeCTBAaMH, HCIOJb3YEMBIMH B
MOBCETHEBHON KW3HU, a TaKXKe MpaBUIaMU TIOBEACHUS B IENSIX COEpexeHHs 3J0pOBbS U
OKPY>KaIOIIe MPUPOTHON CpeIbl, TOHMMaHUE Bpea (OMacHOCTH) BO3ICUCTBHS Ha KUBBIE OPTaHU3MBbI
OTpeEeNIEHHBIX BEIECTB, a TaKKe CIOCOO0B YMEHBIICHHS M TMPENOTBPALICHHUS WX BPEIHOTO
BO3JICHCTBUS; TOHUMAaHUE 3HAYCHUS KUPOB, OCITKOB, YTIIEBOOB JUISl OpraHU3Ma YCIIOBEKA;

BIIQJICHHUE OCHOBAMU XUMHUYECKOW TPaMOTHOCTH, BKIIOYAIOMIEH yMEHUE TPaBUILHO
WCIIOJIb30BaTh M3yUeHHBIC BEMIECTBA U MAaTEPHUAIBI (B TOM YHUCIIC, MUHEPAIbHBIC YI00PSHUS, METAIUTBI
Y CIUIaBBI, MPOAYKTHI MepepadOTKH MPUPOTHBIX UCTOUYHUKOB yTIEBOIOPOAOB (YIJIsl, MPUPOTHOTO Tasa,
He(TH) B OBITY, CEITLCKOM XO3SMCTBE, Ha IMPOM3BOJCTBE;, YMEHUE IMPUBOJAUTH MIPUMEPHI MPABHUIHBHOTO
WCIOJIb30BaHUS U3YYCHHBIX BEIIECTB M MaTEPHAJIOB;

YMEHHE yCTaHABIIUBATh CBSI3W MEXKIY PEaTbHO HAOIIOJaeMBIMA XUMUYCCKUMU SBICHUSIMU H
MpoLeccamMu, MPOUCXOIALIIIMHI B MAKPO- U MUKPOMHUPE, OOBSICHITh MPUIHMHBI MHOTOOOpa3Hsl BEIIECTB;
YMEHHE HHTETPHUPOBATh XUMHUCCKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX YYCOHBIX MPEIMETOB C IMTOMOIIBIO
mearora;



npeicTaBieHne o cdepax NpohecCHOHANBHOM JAEATENBHOCTH, CBSI3aHHBIX C XUMHEH W
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMHU HA JOCTMKEHUSAX XUMUYECKOW HAYKH; HAJIUYUE ONbITA
paboThl ¢ pa3IMYHBIMU MCTOYHUKAMU HMH(OpMAlMM MO XUMUHU (HAy4yHO-NOMYJIApHAas JIMTEpaTypa,
CJIOBapH, CIPaBOYHUKHU, HHTEPHET-PECYPCHI) C OMOPOM Ha aIrOPUTM: YMEHUE OOBEKTUBHO OLIEHUBATh
MH(GOPMaLHIO O BELIECTBAX, UX MPEBPALLECHHUIX U IPAKTUYECKOM IIPUMEHEHUH.

TpeboBaHusT K NpPEIMETHBIM pe3yJbTaTaM OCBOCHHs YYEOHOro mpeamera «XuMHU»,
pacripeielIeHHbIe 110 To/1aM 00y4YeHus

8 ki1ace

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX IOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHASL aTOMHasi M MOJIEKYJISIpHas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi JOJS XHMHUYECKOTO 3JEMEHTa B COCAMHEHHH, MOJSAPHBIA OOBEM, OKCHJ, KHCIOTA,
OCHOBaHHWE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XHMHYECKas peakLus,
Kiaccu(UKalusl peakIMid: peaku COEAWHEHHs, PEaKIUH pa3JI0XKEeHUs, PEAKIHUU 3aMEelICHU,
peaknuu oOMeHa, PK30- M SHJOTEPMUYECKHE PEaKLUH; TEIUIOBOM 3(QGEeKT peakuuu; siIpo aroma,
AJIEKTPOHHBIA CJIOM aToma, aTOMHas OpOWUTadb, pajuyC aroma, XMMHUYECKas CBs3b, IOJIIpHAs U
HENoJIIpHasi KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AaHUOH, PacTBOpP, MaccoBas JOJ
BelllecTBa (MIPOIICHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATUH (CM. 1. 1) U IPUMEHSATH 3TH
MIOHSTHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPAILCHMUI;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIeHUs! (DOPMYJI BELIECTB, MOJIEKYJISIPHBIX
YPaBHEHUI XMMHUECKUX PEaKILIUii, JJIEKTPOHHOT O OajaHca;

OIpeNieNIATh BaJIEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEIMHEHUSX; CTEINEHb OKHCICHMS
9JIEMEHTOB B OMHAPHBIX COCIMHEHHSX C OMOPOW Ha OMpPEENICHHsI, B TOM YHCIIE CTPYKTYpUPOBAHHEIE,
IIPUHAIJICKHOCTh BELIECTB K ONPEAEeNEHHOMY KJIAacCy COeIMHEHHH mo (opMynam; BUI XMMHUYECKOH
CBsI3M (KOBaJEHTHAs U MOHHAsA) B HEOPTaHUYECKUX COEIMHEHUSX;

UMETh MPEACTABICHUE O CHCTEME XHMHUYECKUX 3HAHMM, YMETb C IIOMOIIBIO YUYHUTEI
MPUMEHSTh CHUCTEMY XUMHUYECKHX 3HAHUM, JJI YCTAHOBJICHHS B3aUMOCBS3U MEXIY H3YYEHHBIM
MaTepuajioM U INpH IOJyY€HUM HOBBIX 3HAHUM, a Takxke NMpu padoTe C MUCTOYHMKAMHM XMMHUYECKOH
nHpopmanyn. OpUEeHTUPOBATHCS B MOHATHSAX M ONEPUPOBATh UMU Ha 0A30BOM YPOBHE, IPUMEHSTH
IIPU BBIMOJIHEHUH Y4E€OHbBIX 3aJaHUH M PELICHUH PAacueTHBIX 3aJad C OMOpPOH Ha alrOpPUTM Y4eOHBIX
NENUCTBUM W3Y4YEHHBIE 3aKOHBl M TEOPUHU: 3aKOH COXpaHEeHMs Mmaccel, llepumonnueckmii 3akon JI.U.
MeHieneeBa, 3aKOH MOCTOSHCTBA COCTaBa™®, 3aKOH ABOTapo; aTOMHO-MOJEKYJSpHAas TEOpHs.
CooTHOoCUTH 0003HAauYEHMS, KOTOpble MMeroTca B Tabmuue «llepuoanueckas cucteMa XUMHYECKHX
anemeHToB [l. 1. MeHnneneeBa» ¢ 4YUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX
3JIEMEHTOB (COCTaB UM 3apsj siapa, OOIlee YUCIIO AIEKTPOHOB U PACHPENEIIEHNE UX MO AJIEKTPOHHBIM
CIOSIM);

KJIaCCU(UIIUPOBATbXUMHUYECKNE 3JIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XMMHUUECKUE PEeaKIINU
(Mo yMcay M coCTaBy Y4YacTBYIOIIMX B PEAKLUHU BELIECTB, M0 TEIUIOBOMY 3(PQEKTY, M0 N3MEHEHHIO
CTETEHU OKUCJIEHUSI XUMHUECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBI;

XapaKkTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX KIACCOB,
MOATBEPK/asi ONHUCAHUE MPUMEpPaMHM MOJIEKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKHX
peakLuil C OIIOPOM Ha CXEMBI;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOEHUS; BO3MOKHOCTH
IIPOTEKAaHUA XUMUYECKUX TIPEBpAICHUH B Pa3IMUHBIX YCJIOBUAX IIOCIE IPEABAPUTEIBHOIO
00CYXICHHS C TIEIaroroM;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMMHYECKOT'0 AJIEMEHTA M0 popMyJie COETUHEHHSI; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKOM pEAKIIUU C ONIOPOM Ha alrOpUTM;

IPUMEHSITh OCHOBHBIE ONEPALINY MBICIUTENBHOMN A€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
o0o01enue, cucreMaTu3anus, KIacCu(pUKalys, BbISABICHUE NMPUUYUHHO-CIECTBEHHBIX CBA3eH — s
M3Y4YEeHHs] CBOMCTB BEIIECTB M XMMHMUYECKHUX pEaKIUi; €CTeCTBEHHO-HAYYHbIE METOJbI MO3HAHUS —



HaOMIOJIcHWEe, W3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (pealbHbIi W  MBICICHHBIN )OI
PYKOBOJICTBOM Ilefarora,

CJIeIOBaTh MpaBUiIaM MOJb30BaHUS XUMHUECKOH MOCYA0H U 1a00paTOpHBIM 000pYI0BaHHEM, A
TAKXXC IIpaBUJIaM 06pa1ueHI/151 C BCIICCTBaAaMU B COOTBCTCTBUU C HUHCTPYKLHUAMHU I10 BBIITOJHCHHIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHCIIOpOJa), NPUTOTOBJIEHHUIO PAcCTBOPOB C OINPEAEIEHHOW MaccOBOW [J0Jie pPAacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPHUMEHTHI M0 PACIO3HABAHUIO PAaCTBOPOB
mesnoueid M KUCJIOT C IMOMOIIBI0 HHAWKATOPOB (JaKkMyc, (eHOIPTalenH, METHUJIOPaHXK H Jp.),
MOATBEPKIAIOIIUX KAYECTBEHHBIH COCTAaB HEOPraHMYECKMX BEIIECTB (KAYECTBEHHBIE PEaKIUU Ha
HOHBI) 110J] PyKOBOJICTBOM I1€Jarora.

9 kjacc
paCKpBIBaTb CMBICJI OCHOBHBIX XUMHYCCKHUX HOHHTHﬁI XI/IMI/I‘IGCKI/Iﬁ 3JIEMCHT, aTOM, MoneKyna,
HOH, KaTHOH, aHMOH, MpOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTb,

ANEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMHUYECKasl PEaKIUsl, XUMUYECKasi CBA3b, TEIIOBOM
sddekr peakuuu, MOJb, MOJSAPHBIA O0BEM, pacTBOp; DIEKTPOJIUTHL,  HEIIEKTPOJIHTHI,
AJIEKTPOIMTUYECKAs UCCOIMAIS, PEAKIIMH HOHHOTO 0OMEHa, KaTaln3aTop, XMMHUIECKOE PAaBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEAKIMH*, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIMH, OKHCIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHUE U BOCCTAaHOBJIEHHE, AJJIOTPOIHUs, aM(POTEPHOCTb, XUMHUYECKasi CBSI3b
(xoBaJleHTHAsl, HOHHAs, METAJUIMYECKasl), KPUCTAJUIMUECKass PeméTka, KOppo3usi METAIJIOB, CILIaBbI;
CKOPOCTb XUMUYECKON peakiuu™, npeaenbHo gonycrumMas konuentpauus (I1J1K) Bemecrtsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUHN (CM. M. 1) U NPUMEHSTH 3TU
MIOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPAILCHMUI;

UCIIONIb30BaTh 3HAKM W CHUMBOJBI JUIS (DUKCAIlMU Pe3yJbTaTOB HAONIOJACHUN, COCTAaBIICHUS
(hopMyJI BEIIECTB U YPAaBHCHUH XUMHUYECKUX PEAKIIHA, 3aIMCH TAHHBIX YCIOBH 3a1a4. Mcnons3oBaTh
o0o3HaueHus, umermuecs B Ilepuogumueckoi cucremMe U TaONHIE PACTBOPUMOCTH KHCIOT,
OCHOBAaHMUH U COJIEH B BOJE /IS BBIIIOJIHEHMS 3aJaHUMN.

ONpEeNeNsATh BaJE€HTHOCTb U CTENEHb OKUCIEHUS XHUMHUYECKHUX 3JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa; MPUHAJIC)KHOCTh BELLECTB K ONPEACIEHHOMY KJlacCy COSAMHEHUN C OMOpol Ha
OTpesieNieHUsl, B TOM YHUCJIE€ CTPYKTypUPOBAHHBIE; BUIbI XUMUYECKOU CBS3HM (KOBaJCHTHAs, MOHHA,
MeTaJlJIN4ecKasi) B HEOPraHMUECKUX COEJAMHEHUSX; 3apsA] MOHA MO XUMHUYECKOW (opMylie; XapakTep
cpeAbl B BOAHBIX PAacTBOpax KUCIOT W IIENOYed, *THN KPUCTAUIMYECKON PEHIETKH KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMmblcn Ileprnoguueckoro 3akona J[.M. MenzaeneeBa M JI€MOHCTPUPOBATH €r0
MIOHMMAaHME: OIKChIBATH U XapakTepus3oBaTh TaOauMuHylo Qopmy Ilepuoanueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3inuaTh MOHATUS «TJaBHasg mnoarpynna (A-rpynma)» M «1mobodHas
noarpynna (b-rpynmna)», mabie 1 0oJblLINE EPUOJIBI; COOTHOCUTH 0003HAUEHUSI, KOTOPBIE UMEIOTCS B
NEpUONYECKON TabiuIe, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, O0Ilee YUCIIO AJIEKTPOHOB U paclpeelieHUe UX MO 3JIEKTPOHHBIM
CIIOSIM); OOBSICHATH® 0O0IIMe 3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M HX
COEIMHEHMH B Npesienax MajiblX IEPHUOI0B U INIaBHBIX MOATPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTbI; HEOPIraHWYECKHE BEIIECTBA; XUMUUECKUE PeaKIuu
(MO 4YMcIy M COCTaBYy YYacTBYIOIIMX B PEaKIUU BEILIECTB, MO TEMJIO0BOMY 3((}eKTy, Mo U3MEHEHHUIO
CTETIeHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB) C ONOPOH Ha CXEMBI;

XapakTepU30BaTh (OMHUCHIBATh) OOMME W CHEIU(UUECKHEe XUMHUYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOJATBEp)KIasi OMMCAHHME INPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX YpaBHEHMH
COOTBETCTBYIOIIMX XUMUYECKHX PEAKIINII C ONIOPON HA CXEMBI;

COCTaBJIAITh YPABHEHHUS JIEKTPOJIUTHUECKON JUCCOLUALMN KUCIIOT, IEI0YEN U COJIEH; IOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakIUii MOHHOrO OOMEHa; ypaBHEHHUS peakiuil, MOJITBEP:KIAIOIINX
CYILLECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INYHBIX KJIACCOB;

pacKpblBaTh  CYUIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUIl  MOCPEICTBOM
COCTaBJIEHHSI SJIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

IIPOrHO3MPOBATHCBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS; BO3MOKHOCTH



MPOTEKAHNUS XUMHUECKUX MPEeBpallleHnuii ocye MpeABapUTENbHOIO 00CYKIESHUS C IeJaroroM;

BBIUNCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT'0 AJIEMEHTa Mo popMyJie COeTUHEHHSI; MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Tsl 110 YPAaBHEHUIO XMMHUYECKOM PEaKIUU C OIIOPOH HA aJIrOpPUTM;

CJIeIOBaThIIPaBUIIaM IOJIb30BAHMSI XMMHUYECKOM MOCYyI0i U Ja00paTopHbIM 000pyAOBaHUEM, A
TaKKe IMpaBUJIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKLUHUSMH IO BBITOJTHEHUIO
71a00PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
Y YTJIEKHUCIIOTO Ta3a);

IPOBOAMTH PEAKIMM, TMOATBEP)KIAIOIINEe KAadeCTBEHHBI COCTaB pPAa3JIMYHBIX BEIECTB:
pacrto3HaBaTh OMBITHBIM MMYTEM XJIOPHA- OpOMHUII-, HOIUA-, KapOoHAT-, pocdar-, cunmkar-, cyibdar-,
TUIPOKCH/I-UOHBI, KATHOHBI aMMOHHMSI M MOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OTI€pPAIN MBICIUTEIBHOM JIESATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATU3aIHIO, BBISBJICHUE MPUYMHHO-CIICICTBEHHBIX CBA3EH — JJISI M3Y4YEHHs CBOWCTB
BEIIECTB M XUMHUECKUX PEAKIINIi; €CTEeCTBEHHO-HAYUYHbIE METObI IIO3HAHUS — HAOII0/IeHUE, U3MEpEHUE,

MO/IEJIMPOBAHUE, FIKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).
TemMaTH4eckoe NJIAHUPOBAHHUE

8 kiace
HaumeHnoBanue pazaesioB KosauyecTBo KonTpoJbHble IIpakTnueckune DJIeKTPOHHbIE
M TeM NPOrpaMMbl 4acoB padoTsl padoTsl (uugposbie)
BCEro o0pa3oBaTeIbHBIHbIC
pecypchl
[lepBoHauanbHbIE 14 3 Bubmmoreka HOK
XUMHYECKHE TOHATHS https://m.edsoo.ru/7f41837¢
Baxueilimue npenctaBuTenu 35 1 4 Bbubnuorexa HOK
HEOPTaHMYECKIX BEIICCTB https://m.edsoo.ru/7f41837¢
Ilepuoguueckuii 3akoH U 15 1 bubnuoreka [HOK
[Tepuopnueckas ~ cucrema https://m.edsoo.ru/7f41837¢c
XUMHYECKUX 3JIEMEHTOB
JA.M.MenneneeBa. CtpoeHue
aTOMOB. XUMHYECKas CBSI3b.
OKHCIUTENBHO-
BOCCTaHOBUTEIbHBIE
peaknuu
BemectBO M XMMHYECKHUE 4 Bubnmoreka HOK
peaxuu https://m.edsoo.ru/7f41837¢
9 kJacc
HaumeHnoBanue pasaeiios Koanuectpo KonTposbHble IIpakTHyeckue JJIeKTPOHHbBIE
H TeM NPOrpaMMbl 4acoB padoThI padoThI (uudposrie)
BCEro o0pa3oBaTeIbHbIHbIE
pecypchl

BemectBo u  xumuueckue 10 1 2 Bubnuoteka HOK
peaxuuu https://m.edsoo.ru/7f41837c
MeTtamisl 1 UX COeTMHEHUS 20 1 bubnuorexa HOK

https://m.edsoo.ru/7f41837¢c
Hewmertainbi u ux 24 3 bubnmnorexa [HOK




COEIUHEHUS https://m.edsoo.ru/7f41837¢c

ITepBoHauanbHBIE 10 bubnmorexa I[HOK
XUMHYECKHEe MOHATHS 00 https://m.edsoo.ru/7f41837¢

OPraHNYCCKUX BEUIECTBAX

O6o0menne Marepuaia II0 4 Bubnmorexa HOK
Kypcy «Heoprannueckas https://m.edsoo.ru/7f41837¢

XHUMMA»

CucreMa OLeHKH JOCTHKEHHIH IJIAHNPYEeMBbIX NPeIMeTHBIX Pe3yJIbTATOB 0CBOCHHS Y1eOHOI0
npeaMera « XHMHSD)

Hopmbi oyenox 3a ycmuwiti omeem

Ouyenka «5» cTaBUTCSA, €Clii 00yJarOIIUHCS:

o MOKa3bIBaeT INyOOKOe M MOJHOE 3HAHWE W MOHMMaHHE BCero o0bEMa MpOrpaMMHOTO
MaTepuaiga; IIOJIHOE IOHMMaHHE CYLIIHOCTH  pacCMaTpUBAaeMbIX  IOHATUH, SABJICHUA U
3aKOHOMEPHOCTEM, TEOPUIA, B3AMMOCBS3EH;

o YMEET COCTaBUTH IOJIHBIM M IpPaBUJIBHBIM OTBET HAa OCHOBE M3YYEHHOI'O MaTepuaa;
BBIJICJIATh IJIABHBIE IOJIOXKEHMS, CaMOCTOSATENIHO MOATBEP)KIATh OTBET KOHKPETHBIMU IpPHUMEpaMHU,
(akTamMu; CaMOCTOSATEIBHO U ApTYMEHTHPOBAHO JeNIaTh aHAIN3, 0000IIEHNUS, BEIBOIBI.

. YCTaHABJIMBAET MEXKIIPEJIMETHbIE (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHUM) U
BHYTPHUIIPEIMETHBIE CBS3U, JEMOHCTPUPYET YMEHUE TBOPUECKU MPUMEHSTH MOIy4YE€HHbIC 3HAHUS B
HE3HAKOMOM CUTYallHH;

o yMeeT MOCJIeN0BATENbHO, YETKO, CBSA3HO, OOOCHOBaHHO M 0e30mHO0YHO H3NaraTh
y4eOHBII MaTepuall; 1aBaTh OTBET B JIOTUYECKOH IOCIIEAOBATEILHOCTH C MCIIOJIB30BAaHHEM HPUHSATON
TEPMUHOJIOTUM; JlelaTh COOCTBEHHBIE BBIBOJBL, (OpPMyIUpOBaTH TOYHOE ONpEAEICHHE U
HCTOJIKOBAaHUE OCHOBHBIX IOHSTHM, 3aKOHOB, TEOPHil; NPU OTBETE HE MOBTOPSET JOCIOBHO TEKCT
yueOHHKa, M3JIaraeT Marepuain JUTEePATypHbIM S3bIKOM; MPABWIBHO U OOCTOSITENbHO OTBEYAeT Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI YUUTEIS;

o yMEET CaMOCTOSITEIbHO M palMOHAIBHO HCIOJb30BAaTh HATJSIIHBIE OCOOWS,
CIpaBOYHBIE MaTepUalbl, y4EOHUK, JOMOJHUTEIBHYIO JUTEPaTypy, MEPBOUCTOYHHKH, MPUMEHSTH
CHCTEMY YCJIOBHBIX O0O3HAUE€HUU MpU BEICHUU 3aIMCEH, COMPOBOXKIAIOIINX OTBET; MCIOJBL30BAHUE
JUIs1 I0Ka3aTeJIbCTBA BHIBOJIOB U3 HAOIOCHUHN U OMBITOB.

Ouyenka «4» craBuTcs, eciiv 00y4Jaromuncs:

o MOKa3bIBA€T 3HAHUS BCEr0 HM3yUYEHHOrO MPOTrpaMMHOI0 MaTepuana; JaéT MOJIHBIA U
MIPAaBUJIbHBIN OTBET HA OCHOBE M3YUEHHBIX TEOPUH; JIOMYCKAeT HE3HAYMTEIbHbBIE OIIMOKHU M HETOUETHI
IIpU BOCHPOU3BEJIEHUU H3YUEHHOrO0 MaTepuana, HeOOJbIIMe HETOYHOCTH IPH HCIOJIb30BaHUU
Hay4YHbIX TEPMUHOB WJIM B BBIBOJIaX U 00OOIIEHUAX U3 HAOIIOI€HUI U OIIBITOB,;

o MaTepHaj M3JaraeT CBSI3HO, B OINPENEICHHON JIOTMYECKON IOCIIEN0BAaTENbHOCTH, MPU
9TOM JIONYCKaeT OJHY HerpyOyio omuOKy Wiu He OoJjiee ABYX HEIOYETOB M MOXKET UX HCIPAaBUTh
CaMOCTOSITENIbHO MpHU TpeOOBAaHMU WM TpU HEOOJBIION MOMOIIM IPEroAaBaTelis; MOJITBEPKAaeT
OTBET KOHKPETHBIMU IIPUMEpPaMHU; MPAaBUIbHO OTBEYAET HA JOTIOJIHUTEIbHbIE BOIPOCH! YUUTES;

o YMEET CaMOCTOSITEIbHO BBIIEATH IJIaBHBIE IMOJIOKEHUS B U3YYEHHOM Marepuale; Ha
OCHOBaHMU (PAaKTOB W TPUMEPOB 00001IaTh, A€NaTh BBIBOJbI, YCTaHABIMBATh BHYTPHUIIPEIMETHBIE
CBSI3H,

o JNEMOHCTPUPYET yMEHHME NPHUMEHSTh I[IOJIydeHHble 3HAHMS Ha TPAKTUKE B
BUJIOM3MEHEHHON CHUTyalluM, COONIOJaTh OCHOBHBIE TpaBWiIa KyJIbTYpbl YCTHOH peud U
COIPOBOXKAAIOIIEH MUCEMEHHON, UCTIOJIb30BaTh HAYYHbIE TEPMUHBL;

Ouenka «3» CTaBUTCSI, €CITU 00yJaroNUiics

o YCBOWJI OCHOBHOE COJIEpXKaHME y4eOHOro marepuaina, MMeeT MpoOeibl B YCBOSHHUH
MaTepuaia, He IpenaTCTBYIONINE JalbHEeHIIEMy YCBOCHHUIO MPOrPAaMMHOI0 MaTepuaa;



o MaTepuall ~ W3JaraeT  HECHCTEeMAaTU3UPOBaHHO,  (parMeHTapHO, HE  Bceraa
IIOCJIEZIOBATEIIBHO;

o MOKA3bIBAET HEIOCTATOYHYIOC(HOPMHUPOBAHHOCTh OTIEIBHBIX 3HAHUM W yMCHHIA,
BBIBOJIbI U 000OIICHUST apTyMEHTHPYET ¢1a00, JOITYCKAeT B HUX OITHOKH.

o JOMYCTHWJI OHIMOKA M HETOYHOCTH B HCIOJIb30BAaHMM HAyYHOW TEPMUHOJIOTHH,
oTpesieNieHUs] IOHATUI Aall HEIOCTATOYHO YETKHE;

° HE HCIIOJIb30Baj B KAYECTBE J0KA3aTE/IbCTBA BBIBOJLI M O0OOILIEHUS M3 HAOIIOICHUA,
(aKTOB, OIBITOB WJIU JIOITYCTUJI OIIMOKY MPH UX U3JIOKCHHU;

o UCTIBITHIBACT 3aTPYJHCHUS B IPUMEHEHUU 3HAHUH, HEOOXOMUMBIX IUISl PEIICHUS 3a/1a4

Pa3IUYHBIX THIIOB, MPU OOBSICHEHWU KOHKPETHBIX SIBIICHUHA HA OCHOBE TEOpUW W 3aKOHOB, WIH B
MOATBEPKICHUH KOHKPETHBIX TIPUMEPOB MTPAKTUUECKOTO MPUMEHEHHUSI TCOPHIA;

° OTBEYAET HEIMOJIHO Ha BOIPOCHI YUUTesA (YIMycKas M OCHOBHOE), WJIM BOCIPOM3BOIUT
CoJiep’)KaHUEe TEKCTa Y4YeOHHMKAa, HO HEIOCTATOYHO TOHHMMAET OTICNIbHBIC IOJOXKEHUS, HMEIOIINe
3HAYE€HHE B 3TOM TEKCTE;

° OOHapy)XMBaeT  HEJOCTATOYHOEC  TOHMMAaHUE  OTACJBHBIX  IOJIOKCHUH  TIPH
BOCIPOU3BE/ICHUU TEKCTa yueOHUKa (3amuceil, IepBOMCTOYHUKOB) UJIM OTBEYAET HEMOIHO Ha BOMPOCHI
YUHTEIs, IOy CKasi OHY-/IBE TPyObIe OITUOKH.

Ouyenka «2» cTaBUTCA, €Clid 00yJaroImuncs

o HE YCBOWJI U HE PAaCKPbLI OCHOBHOE CO/IEp)KaHNE MaTepHana;

. HE JIeJ1aeT BLIBOJOB U 0000IIEHHIA;

o HE 3HAaeT M HE IOHUMAET 3HAUMTENbHYIO WM OCHOBHYH) YacTh HPOrPaMMHOTO
MaTepuaia B IpejieiaX MoCTaBICHHBIX BOTIPOCOB;

o uMeeT cnabo copMUPOBAHHBIC W HEITIONHBIC 3HAHWS W HE yMEET NMPHUMEHATh UX K
PEIICHHI0 KOHKPETHBIX BOIIPOCOB U 3a7a4 Mo 00pasiy;

. Ipu OTBeTe (HAa OJMH BOIPOC) JOMycCKaeT Oosee ABYX IpyObIX OLUIMOOK, KOTOpbIE HE
MOJKET UCTIPABHUTh Ja)Ke MIPH MOMOIIY YIUTEIIS.

Ilpumeuanue

o [Io oxoHUaHWMM YCTHOTO OTBETa OOYYAIOUIErocs IMeJaroromM Maércs KpaTKU aHaIu3

0TBeTa, OOBABIAETCS MOTUBUPOBaHHAs OLlEHKA. BO3MOXXHO MpHBIIEUEHUE OPYTUX OOYYaOLIUXCS JUIs
aHaJIM3a OTBETA, CAMOAHAIIN3, IPEJUI0KEHUE OLICHKH.

o OneHnBaHUE YCTHBIX OTBETOB OCYILIECTBIISIETCS 0€3 yuyeTa HapyLIeHHH S3BIKOBBIX/
pPEUEBBIX HOPM, CBA3aHHBIX C HEIOCTATKAMM IIPOM3HOCUTEIBHOM CTOPOHBI peun (IIPOHU3HOLICHHE
3BYKOB, BOCIIPOM3BEICHHME CIIOB CJIOKHOM CIOrOBOM CTPYKTYpbl, MHTOHAIIMOHHBIX U PUTMHYECKHX
CTPYKTYp U Ap.).

Hopmvl oyenku nucomennwvix pabom.

Ouenka «5» cTaBUTCS, €CIIU 00yJaroLUiics:

o BBINOJIHWI paboTy 0e3 ommrOOoK 1 HE0UETOB;

. JIOMyCTUII He 0oJiee OTHOTO HeA0YeTa.

Ouenka «4» craBuTcd, eciii 0Oy4daroIIUNCS BBIMOJIHUI pabOTy MOJIHOCTHIO, HO JOMYCTHI B
HEU:

o He Oosiee 0IHOM HerpyOoli OMMOKY U OJJHOTO HEJ0YETa;

o WM He 0oJiee IBYX HEJJ0UYETOB.

Ouyenka «3» cTaBUTCS, €CIM OOyYaroIIMICS MPAaBHJIBHO BBIMIOJHWI HE MEHEE MOJIOBUHBI
paboThI UK TOTTYCTHI:
He OoJiee IBYX rpyObIX OIIHOO0K;
WM He OoJiee OHOM TpyOoi U 0IHOM HETrpyOOl OMMOKH M OJHOTO HEA0YETa;
WK He O6oJiee IBYX-TpeX HerpyObIX OIIMOOK;
WJTU OJTHOM HETpyOOl OMMOKHU U TPeX HET0UYETOB;
WJIA TIPY OTCYTCTBUH OIIMOOK, HO TIPH HAJTMYUH YETHIPEX-TISATH HEJJOYETOB.
Ouenka «2» CTaBUTCS, €CITU 00YyYaIOLIUICS:



o JOMYCTHJI YUCIIO OMIMOOK M HEJOYETOB, MPEBOCXOAIIEe HOPMY, IIPU KOTOPOH MOXKET
OBITh BBICTABIICHA OIICHKA «3%;

. WM €CJIM MPABUIIBHO BBINOJIHWII MEHEE ITOJIOBUHBI paOOTHI.

Kpumepuu evicmaenenusn oyenok 3a npoeepounsle mecmiol.

Bpewmst BeimonHeHus TectoBoit padotsiu3 10 Bompocos: 10-15 muH.

Bpewmst BoimoHeHUS TecToBOM padoThin3 20 BonpocoB: 30-40 mMuH.

77-100% - npaBUIIbHBIX OTBETOB OLIEHKA «5»

52-76% - npaBUIBHBIX OTBETOB OLICHKA «4»

27- 51% - npaBUJIBHBIX OTBETOB OLICHKA «3»

0— 26% - npaBUJIbHBIX OTBETOB OLIEHKA «2

KanennapHo-reMmaTuyeckoe miianupoBanue 8 kiace

Ne Ne Ha3BaHue TeMsbl pa3gesna/ypoka Hara
YpPOKa | ypoka B NpoBe/leHUsl
pasaese

Pazgea 1. IlepBoHayajibHble XMMUYECKHE MOHATHS

1 1.1 Xumus B cucteMe HayK. Posib XMMUM B )KU3HU YEJIOBEKA.

2 1.2 ITonsTHE O METOMAX MO3HAHUS B XUMHU

3 1.3 [Mpaktuyeckue padota Ne 1 «JlabopaTopHoe 060pyn0BaHHE M IPHEMBI O0paIeHUs
C HUM»

4 1.4 Uuctsle BemecTBa U cMecu. CriocoOb! pasneneHus cMmeceil. [IpakTudeckas padora
Ne2 « OuncTKa 3arpsI3HEHHOM MOBAPEHHOM COTII»

5 1.5 ATOMHO-MOJICKYJISIpHOE YueHHE. XUMUYECKUE 3JICMEHTHI

6 1.6 3HAaKM XMMUYECKHUX JIEMEHTOB

7 1.7 Xumuueckue GopMyJIbl

8 1.8 BanentHoCcTh

9 1.9 XUMUYECKUE peaKIUu

10 1.10 XUMUYECKUE YPABHEHUS

11 1.11 Tumel xumuueckux peakuuid. [Ipaktnueckas padora Ne3 «IIpusHaku nmpoTexaHus
XUMUYECKUX peakluiDy

12 1.12 Komnnuectso BemectBa. Moins. MossipHast macca

13 1.13 MorsipHBIH 00BEM Ta30B

14 1.14 Pacu€rbl 10 XMMUYECKUM ypaBHEHHSIM
Pa3nen 2. BaskHelilye npeacTaBuTeTd HEOPraHMYECKUX BelllecTB

15 2.1 Bo3ayx u ero coctas

16 2.2 Kucnopoxa — snemeHT u npoctoe BemecTBo. O30H

17 23 HaxosxneHne Kuciopoa B mpupoje, Gu3ndeckrue H XMMUYEeCKHe CBOWCTBA

18 2.4 CriocoObl  moONydeHHs] KHCIIOpoja B J1abOpaTopud W IPOMBIIIIEHHOCTH.
[Ipumenenue kucaopoa

19 2.5 TernoBoit apdekr XMMUUeCKOH peakiuu. DK30- U SHAOTEPMHUUYECKHE PEaKLUH,
TEPMOXMMHUYECKHE YPAaBHEHHUSI.

20 2.6 ToruBo: yromns ¥ MeTaH. 3arps3HeHne BO3/yXa, yCHICHHe NapHUKOBOro 3ddexTa,
pa3pyIIeHHe 030HOBOTO CJIOS

21 2.7 [Tpaxtryeckas pabora Ne 4 « ITomydeHue KHCI0poa, H3yUYEHHE €r0 CBOMCTBY

22 2.8 TTousarre 00 oxcumgax

23 2.9 Bonopon — anemeHT u npoctoe BeniectBo. Haxoxxienue B npupoje

24 2.10 dusnueckue U XUMHUECKUe cBoiicTBa Bojgopoa. Ilpumenenue Bogoposaa

25 2.11 CriocoOBbI oJTyYeHHs BOIOPOJIA.

26 2.12 ITpaktudeckas padora Ne5 «I[Tonyderne BOAOpOIa M U3YUEHHUE €r0 CBOHCTBY

27 2.13 IonsATuHe 0 KHCIOTaX

28 2.14 Comu

29 2.15 Bona. Ee coctaB. ®usnyeckue ¥ XUMHYSCKHE CBOMCTBA BOJEI.

30 2.16 [TonsiTve 06 OCHOBaHMSAX

31 2.17 PacTtBopsl. MaccoBasi 101151 BEILIECTBA B PACTBOPE.

32 2.18 Pacuer maccoBoii 10J11 BelllecTBa B pacTBOpE

33 2.19 [IpaxTrueckas padora Ne 6 «IIpurotoBnerne pacTBOPOB C ONpeAETEHHON
MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA




34 2.20 Teopus AIEKTPOIUTHYSCKON AUCCONUAITIH. DIEKTPOIHUTHI M HEINEKTPOIHUTHI

35 2.21 [Tonstue ocrenenn qucconuanui. CHIbHBIE U CTA0bIe DIIEKTPOJUTHI

36 2.22 Peakiun moHHOTO OOMEHAa. YCNOBHS MPOTEKAHMS PEaKIHWii MOHHOTO OOMeHa [0
KOHIIA

37 2.23 ITosHBIE M COKpAIEHHBIE HOHHBIE YPAaBHEHHUS PEAKLIUI

38 2.24 XWMHYEcKHe CBOMCTBA KHCIIOT, OCHOBAaHUI M COJIEH B CBETE MPEACTABICHUH 00
IEKTPOITUTHIECKOH AUCCOIMAIINH.

39 2.25 Oxcugpl: cocTas, Knaccu(puKanus , HOMEHKIATypa

40 2.26 [NomyuyeHne 1 XMMHYIECKIE CBOWCTBA OKCHIOB (B3aNMOJICHCTBHE C BOJIOH,
KHCIIOTAMH, IIIeJI0YaMH )

41 2.27 OcHOBaHHS: COCTaB, KJIaCCH(HKALMS, HOMEHKIIATYpa

42 2.28 IosmyyeHne M XMMHYECKHE CBOWCTBA OCHOBAaHUM

43 2.29 Kucnotsl: cocraB, kinaccudukanys, HOMEHKJIATypa

44 2.30 [TosmyyeHne M XMMHYECKHE CBONWCTBA KHCIOT

45 231 Conm: HOMEHKJIATypa, CIIOCO0BI MOTYIEHHUSL. KIaCCH (UKL

46 232 XUMHUYECKUE CBOIICTBA CONEH

47 2.33 I'eneTnyeckas CBsA3b MEXKAY KJacCaMU HEOPraHMYECKUX COCTUHEHUM

48 2.34 IMpakTryeckas padbora Ne 7 «PemreHue 3KcIiepUMEHTAIBHBIX 3a7ad 110 TEME
«OCcHOBHBIE KJIaCChl HEOPTaHMUECKUX COSAUHEHHMY.

49 2.35 Kontponbhas padora Nel mo Teme «BakHeHIie Kiiacchl HEOPraHUUCCKUX
COEIMHEHUI»
Paznen 3. Ilepnoauyeckuii 3axon u Ilepuoanyeckasi cucteMa XUuMHYeCKUX
3jemeHTOB JI. U. MeneneeBa. CTpoenne aToMOB. XUMHYECKASI CBSI3b.
OKHCINTEIHLHO-BOCCTAHOBHUTE/IbHbIE PeaKIUH

50 3.1 [TepBble MOMBITKY KiIACCU(PHUKALMHE XUMHYECKUX dlIeMeHTOB. [loHsTHE O IrpyIIax
CXOJHBIX 3JIEMEHTOB (ILIEJIOUHBIE U LIeTI0YHO3EMENbHbBIE METAJUIBI, TaJOT€HBI,
HMHEpTHBIE ra3bl)

51 3.2 OTtkpbITHE TIepuoandeckoro 3akona JI.M.MennenaeeBsiM

52 33 Crpoenue aromoB. CocTaB aToMHBIX siaep.M30Tonsl

53 34 CtpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB

54 3.5 Ilepuoanueckas cucrema xuMuueckux 3aemeHToB Jl. M. MenpaeneeBa

55 3.6 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTa MO ero mnosioxkeHuto B Ilepuoanyeckoit
cucteme J[. 1. Menneneepa

56 3.7 3nauenue Ilepuogmueckoro 3akoHa W Ilepuoauueckoil CHCTEMBI XMUMHYECKHUX
3JIEMEHTOB JJIsl Pa3BUTUS Hayku W npaktuku. [. 1. MenpeneeB — yué€HbId U
rpakIaHUH

57 3.8 Honnast xumuueckasi cBsizb

58 3.9 KoBanenTHast xumuueckast CBsi3b

59 3.10 KoBasieHTHas HENoNIsApHAs U MOJIIpHAs XUMUYECKasl CBSI3b

60 3.11 THIbI KPUCTAJUIMYECKHUX PELIETOK

61 3.12 CreneHp OKUCIIEHUS

62 3.13 OKHCINTENbHO-BOCCTAHOBUTEBHBIE PEAKLIUU

63 3.14 [Ipouecchl okuciaeHust U BOCCTaHOBIEHHsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

64 3.15 Konrponbnas padora Ne2 «Ctpoenne aroMoB. XuMuueckas cBsi3b. OKHCIUTETHHO-
BOCCTaHOBHTEIIbHBIC PEaKIINN»
Pa3znen 4. BeniecTBo M XMMHYECKHE PeaKIUN

65 4.1 IonsaTue o ckopocTH XUMUUECKOH peaknuu. GaKkTOPbl, BIUSAIOIIUE Ha CKOPOCTh
XUMHUYECKON peakliH.

66 4.2 IToHsTHE 0 TOMOIE€HHBIX U FE€TEPOTEHHBIX PEAKLMSIX.

67 4.3 [ToHsATHE 0 XUMHUYECKOM PaBHOBECUH

68 4.4 @DakTOophl, BIUAIOLINE HA CKOPOCTh XUMUYECKONW PEAKLIUH U [10JIOKEHUE
XIMHYECKOTO PaBHOBECHSI.

KanennapHo-reMaTn4eckoe IaHHpoBaHue 9 Kiacc

Pa3nen 1. BenrecTBo M XMMHYeCKHE PeaKINU

1 1.1 Ilepnoauueckuii 3axoH. Ilepuoauueckas cucteMa XUMUUECKUX DJIEMEHTOB

. U. MenneneeBa




2 1.2 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKUX IEMEHTOB IIEPBBIX TPEX
TIEPHUOIOB

3 1.3 Knaccudukarms 1 HOMEHKIATypa HEOPTaHHIECKUX BEIIECTB

4 1.4 ['eneTnyeckas CBsA3b HEOPraHUUECKHUX BEIIECTB

5 1.5 CrpoeHue BelecTBa: BUABI XUMHUECKOH CBSI3M U TUIBI KPUCTAJUIMYECKUX PEIIETOK

6 1.6 Xumundeckue peakiun. Knaccudukanis XuMIIecKUX Peakui 10 pa3IndHbIM
OCHOBaHHSAM

7 1.7 Teopusi 3IEKTPOJUTUUECKON AUCCOLUALIIMI

8 1.8 ITpaktryeckas pabora Nel «Peaknun HOHHOTO 0OMEHa»

9 1.9 IMTpakTrdeckas padora Ne 2 «KadecTBeHHBIE peakiii Ha HOHBI B pacTBope”

10 1.10 KonrponpHas pabora Ne6 «DnekTponanuTiyecKas TUCCONUAIINI
Paszgen 2. Merasjibl M MX COeAMHEHUSA

11 2.1 OO1mas xapaKTepUCTHKa XUMUIECKUX 3JIEMEHTOB — METaJUIOB. MeTammindeckas
CBSI3b M METAJUINYECKAs KpHCTaJUINIecKas peméTka. Pusndeckue cBoicTBa
METaJIOB

12 2.2 XMMHYECKHe CBOHCTBA METAIIIOB. DICKTPOXUMHUECKHH Psil HAPSHKEHUH
METaJIOB

13 2.3 Oobnrre cocoOBI NOTYYCHUSI METAIOB

14 24 ITonsiTHE 0 KOPPO3UH METAIIIOB M OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3HH.
CrutaBbl, UX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH

15 2.5 II{enounsie metaisl. ITonoxenue B Ilepuoanueckoil cucreMe XUMUUYECKUX
anemeHTOB Jl. V1. MeHnieneeBa, CTpoeHHE aTOMOB

16 2.6 du3nyecKkre 1 XUMHUYECKHE CBOICTBA IIE€I0YHBIX METAIJIOB (Ha IpUMEpe HATpUs U
KaJIHst)

17 2.7 OKcuabl U THAPOKCHUIBI HATPHUS U KaJHs

18 2.8 IIprMeHeHue 1IeJTOUHBIX METAJIOB U UX COETMHEHUN

19 2.9 [IlenoyHo3eMenbHBIE METAJUIBI - MATHUHN U KaJIbITUA

20 2.10 BakHelinne coeIMHEHUS KaabLus

21 2.11 XK&cTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHHsI

22 2.12 AntoMuHUI

23 2.13 PusnyecKkue U XMMUYECKHE CBOMCTBA AJIFOMUHHUS

24 2.14 AMGOTEpHBIC CBOWCTBA OKCHJIA U THIPOKCH/IA

25 2.15 Kenezo

26 2.16 Dusnyeckue U XMMUYECKHE CBOMCTBA XKeJle3a

27 2.17 Oxcuapl, runpokcuasl u conu xenesa(ll) u sxenesa(Ill): cocras, cBoiicTBa U
MOJTyYeHHe

28 2.18 IMpakTryeckas padbora Ne 3 «PemreHue 3KkcIiepUMEHTAIBHBIX 3a1a4 110 TEMe
«Mertamibn

29 2.19 BoluniciieHust 10 ypaBHEHUSIM XUMHUYECKOUN peakuuu

30 2.20 O06o0uIcHNE B cCUCTEMAaTH3aIHs 3HAHUH
Pa3nen 3. HeMeTa/lJibl M MX COeIMHEHUS

31 3.1 OO01u1ast XapaKTepUCTHKA TaJIOTEHOB

32 3.2 XUMUYECKUE CBOWCTBA HA IIPUMEpPE XJIopa

33 33 Xnoposogopoa. ConsiHast KUCIIOTa, XUMUYECKHE CBOWCTBA, MOJyYeHHE,
NPUMEHEHHUE

34 34 [elicTBHe XJ10pa 1 XJIOPOBOJIOPO/Ia HA OpPraHU3M ueoBeka. BaxkHeiliue Xaopu bl
U UX HaXOXKJECHUE B IIPUPOJIE

35 3.5 OO6mas xapakTepucTHKa 1eMeHTOB VIA-rpymnms!

36 3.6 AmoTponHsie MOAN(HUKAIINH KHCIOPOAa M cepbl. XUMHUECKHE CBOIICTBA CEPHI

37 3.7 CepoBojiopoJi, CTpoeHHe, GU3HIECKUE M XUMUYECKUE CBOWCTBA

38 3.8 Kucnoponsble coeiMHEHUS CEPbI

39 39 XUMUYECKUE pEaKInH, JISKAIIHe B OCHOBE IPOMBIIIIIEHHOTO CII0C00a MOTydeHUs
CEPHOM KHUCIOTHI. XUMHUECKOE 3arps3HEHNE OKPY’KAIOMIeH CpeIbl COeTMHEHUIMHU
Cepbl, CIOCO0BI €ro MPea0TBPALICHUS

40 3.10 OOmas xapakTepUCTHKa 3J1eMeHTOB VA-rpymmbl

41 3.11 AmMuax, ero gusnyeckre U XMMHUSCKHE CBOMCTBA, TIOJIyYeHUEH IPIMEHEHUE

42 3.12 [IpaxTrueckas padora Ne 4 « [TonydeHne aMMuaka, n3ydeHHE €r0 CBOHCTB»

43 3.13 A3zoTHast KHCJIoTa, € (PU3NUECKHEe M XUMHUYECKHE CBOWCTBA




44 3.14 XUMIYECKOe 3arps3HEHIe OKPYIKaIOIIeH cpeibl COSTUHEHNUAMH a30Ta (KUCIIOTHBIC
JIOX]IH, 3arPSI3HEHHE BO3yX4a, HOYBHI  BOJOEMOB)

45 3.15 Dochop u ero coeTMHeHUS

46 3.16 Hcnonp3oBanue GocdaToB B KauecTBE MUHEPATBHBIX yI00peHNUIL. 3arpsi3sHEHIE
MIPUPOIHEIX BOIOEMOB (pocaTamu.

47 3.17 VYrnepon, aanoTponHble Mogu(UKAIMK, pacIpOCTpaHEHHE B IPUPOAE, pusndeckue
1 XUMHYECKUE CBOICTBA

48 3.18 Oxcugp! yrnepona, nx Gu3HIecKue 1 XUMHIECKUE CBOWCTBA. DKOIOTHYECKHE
pobIIeMBl, CB3aHHBIE ¢ OKCHIoM yriaepona(lV)

49 3.19 YronbpHas KMCI0Ta H €€ COJu

50 3.20 ITpaktraeckue pabota Ne5 «.IlomydyeHne yrieknucioro rasa u u3ydeHHue ero
CBOWCTB)

51 3.21 KpemHui, ero gusnueckie U XMMHUUECKHE CBOHCTBA

52 3.22 CoenuHEHUs. KPEMHUS B IPHPOJIE

53 3.23 CWIIMKaThl, MX UCIIOJIb30BAHUE B OBITY, MEAMIIMHE, IPOMBIIICHHOCTH

54 3.24 [pakTuyeckas padbora Ne 6 «PerieHne sKcIiepUMEHTAIBHBIX 337a4 110 TEMe
«HemeramibDy.

Pa3znen 4. HepBO]—[a‘laJ’Ibele XHMHYECKHe MOHSITHS 00 OpraHnveCKux

BelllecTBaxX

55 4.1 OOmmue mpeacTaBaeHUsI 00 0OCOOCHHOCTAX COCTaBa M CTPOSHHS OPTaHUIECKHX
COCAMHEHUH yriiepoaa

56 4.2 OOmwue nmpeacTaBaeHUsI 00 0OCOOCHHOCTAX COCTaBa M CTPOSHHS OPTaHUIECKHX
COCAMHEHUH yriiepoaa

57 4.3 [TepBoHauabHBIE NOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoja

58 4.4 [TepBoHauabHBIC NOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoja

59 4.5 Krnaccudukanms opraHn4eckux BELIeCTB

60 4.6 Knaccudukanms opraHn4eckux BEUIeCTB

61 4.7 [onsiTve 0 GHOJIOTHYECKH BayKHBIX BELIECTBAX: XKHUPax, OEIKax, yriieBoAaXx — U UX

POJI B )KM3HHU Y€JIOBCKa

62 4.8 [TonaTue o OMOJIOTHMYECKH BaYKHBIX BEIIECTBAaX: )KUPax, OENIKax, yriIeBoAax — U UX
POJIH B *KHM3HM YeJIOBEKa

63 4.9 [TpupoHbIe HCTOYHHUKH YIIEBOIOPOAOB (Yroib, IPUPOAHBIH ra3, HeTh),
TIPOJIYKTHI MX NEPepabOTKH, HX POJIb B OBITY ¥ HPOMBIIIJICHHOCTH.

64 4.10 [TpupoHbIe HCTOYHHUKH YIIIEBOIOPOAOB (Yroib, IPUPOAHBIH ra3, HeTh),

MIPOJIYKTHI MX NEPepabOTKH, UX POJIb B OBITY ¥ IPOMBIIIJICHHOCTH.

Paspen 5. O000menue maTtepuasa no kypey «Heopranuyeckasi Xumusi»

65 5.1 OxpaHa OKpy>Karolel cpelibl OT XUMUUECKOTO 3arpsi3HEHHS

66 5.2 O0001IeHne 1 crucTeMaTH3ausl 1o Kypey «Heopranudyeckas Xumusi»
67 5.3 O06001IeHne 1 crucTeMaTH3aus 1o Kypey «Heopranudyeckas Xumusi»
68 54 O0o6menne n cucTeMaTn3anys 1o Kypey «Heopranndeckast XUMUsD»
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