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INHOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamMma mo XuUMHM Jjs1 OOYHYaIOLIUXCS C 3aJEPXKKON ICUXHUYECKOrO pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3OBaHUs COCTABJICHA B COOTBETCTBHUH C
®denepalibHBIM TOCYIAPCTBEHHBIM 00pA30BaTEbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETr0 0O0pa3oBaHUs
(ITpuka3z Munnpocsemenusi Poccun or 31.05.2021 r. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
octuimu Poccuiickoir ®@enepamu 05.07.2021 1., per. Homep 64101) (manee — PI'OC O0O0),
denepalibHON  aJanTHPOBAHHOW OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMOl OCHOBHOTO OOIIEro
o0pa3zoBaHHs 00YYaIOMIUXCS C 3aepPKKOM mcuxudeckoro pasputus (mainee — @ AOOIT OOO 3I1P),
pabodeii mporpammbl yueOHOTO TpenMera «Xumus» (0a30BbI ypoBeHb), IIporpamMmmoii BociutaHus
oOy4aroluxcsi Mpu MOJYYEHHH OCHOBHOTO 00Iero oOpa3oBaHMs, C y4€TOM PaCHpPECICHHBIX I10
KJlaccaM TMPOBEpsSEeMbIX TpeOOBaHHW K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiIbHON
MPOrpaMMbl OCHOBHOT'O 001Iero oOpa3oBaHUS M D3JEMEHTOB COJIEp>KaHMs, IPE/ICTABICHHBIX B
YHUBepcalbHOM KOJU(PHUKATOPE M0 XUMUHU, KOHIenuy mpernogaBaHus y4eO0HOTO mpeaMera «XUMHUsD,
B oOpa3oBaTeNnpHbIX OpraHuzanusx Pd, peanusylonmx OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
MIPOTPaMMBI.

OO0mas xapakTepucTHKa y4eOHOro npeamera « XUMHD)

VYuebublil npeamer «XuMus» BXOAMT B NpPEAMETHYIO oOsacTh «EcTecTBeHHOHay4YHbIE
npeaMeTel». B cucteme ecTecTBEHHOHay4YHOTO 00pa30BaHUs XUMHUS KaK y4eOHBIM ITpeIMeT 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHMM 3aKOHOB IPUPOAbI, (POPMUPOBAHMM HAYYHOM KAapTHHBI MHUpA, CO3AAHUU
OCHOBbl XMMHYECKHMX 3HAHHUM, HEOOXOJUMBIX JUIsl MOBCEJIHEBHOM JKM3HU, HAaBBIKOB 3J0POBOTO U
0e30macHOro JAJIs 4eJOBEeKa W OKpY)Kalolled ero cpeiapl oOpasa >KM3HM, a TakkKe B BOCIHUTAHUU
9KOJIOTUYECKOU KYJIbTYpPHI.

VYCnemHocTh U3y4eHus: XMMUU CBSI3aHA C OBJAJICHUEM XUMMUYECKUM S3bIKOM, COOJIIOJJCHUEM
npaBua  Oe3omacHO pabOTBl TpPHU  BBIOJIHEHWH XHMHYECKOTO OJKCIIEPHMEHTa, OCO3HAHUEM
MHOT'OYHCJICHHBIX CBSI3€M XMUMHUU C IPYTUMH IPEAMETAMHU IIKOJIBHOTO Kypca.

[IporpamMma BkiIHO4YaeT B ce€0s OCHOBBI HEOPraHMYECKOW M OpraHuueckodl xumuu. [1aBHOM
uaeeil MporpaMMmbl SBISETCS CO3AaHHME 0a30BOr0 KOMILJIEKCA ONOPHBIX 3HAHUH IO XUMUH,
BBIPAKEHHBIX B (POPME, COOTBETCTBYIOIIEH BO3pacTy O0y4aroUMXcs U X 0COOBIM 00pa30oBaTeNIbHBIM
NOTPeOHOCTSAM.

B comepxaHuMm JaHHOTO Kypca IMPEJICTaBiICHbl OCHOBOIOJAralpllue XHMHUYECKHE
TEOPETUYECKUE 3HAHMUSA, BKIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHHMS BEIIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTpPOEHHS, HIPOrHO3MPOBAHHE CBOWCTB BEIIECTB, HCCIEIOBAHHE 3aKOHOMEPHOCTEH
XMMHMYECKUX NPEBPAIIECHNN U IYTEH YIPAaBJICHNS UMUB LENSX MOJYyYEHHS BEIIECTB U MaTEpUaJIOB.

TeopeTHueckyl0 OCHOBY M3yU€HHUSI HEOPraHMYECKOH XHUMHUHU  COCTaBJISIET aTOMHO-
MoJIeKyJIspHOe ydeHue, Ilepmonmueckuit 3akoH JI.JMI. MenneneeBa ¢ KpaTKUMH CBEICHUAMH O
CTPOEHHH aTOMa, BUJIaX XUMUYECKOW CBSA3H, 3aKOHOMEPHOCTSIX NMPOTEKAHUS XUMHUUECKHUX PEAKIIU.

B u3yuenun Kypca 3HaUMTEIbHAS POJIb OTBOJUTCS XMMHYECKOMY 3KCIIEPUMEHTY: MPOBEIECHUIO
MPaKTUYECKUX U JabOpaTOPHBIX padOT, ONHCAHUIO PE3YJIbTAaTOB YYEHHMYECKOIO SKCIIEPUMEHTA,
COOJIIOICHUIO HOPM M ITpaBuJI 0€301acHOi paboThl B XUMHUYECKON J1abopaTopuu.

Peanuzamust gaHHOW mporpaMMbl B Tpoliecce OOydeHHs] MO3BOIMT oOywatomumcs ¢ 3I1P
YCBOUTH KJIFOUYEBBIE XUMUYECKHE KOMIIETEHIINH U ITOHATH POJIb U 3HAYEHUE XUMUNCPENN JPYTUX HAYK O
MIPUPOJIE.

N3yueHre XUMHUU CIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOMIMXCSI HAYYHOT'O MHPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOJOB (HAONIOZCHUE, W3MEPEHHE, HKCIEPUMEHT, MOJEIHPOBAHUE),
OCBOEHUIO MPAKTUUYECKOT0 MPUMEHEHMSI HAYYHBIX 3HAHWN, OCHOBAHHOTO HA MEKIIPEIMETHBIX CBA3SIX C
npeaMeramu «OKpyKaroluil MUP,

«Duzukay, «buonorusy, «l'eorpadus», «MaremaTnka» U GOpMHPYET KOMIETEHLUH, HEOOXOAUMBIE
JUTS TIPOOJKEHUST 00pa30BaHUsI B 00IaCTH €CTECTBEHHBIX HAYK.

N3yuenne xumuu crnocoOCTByeT pas3BuTHIO y oOydaromuxcs ¢ 3[IP mpocTpaHcTBeHHOTO

BooOpakeHus1, QYHKIIMOHATLHOW TPaMOTHOCTH, YMEHHSI BOCIIPUHUMATh U KPUTUUYECKU aHATU3UPOBATh

1



nH(pOpMaLIHIO, TPEACTABICHHYI0O B pa3IWyHbBIX (opMax. 3HAYMMOCTh NpeaMeTa s pPa3BUTHS
KU3HEHHOM KoMmeTeHiun oOydaromuxcs ¢ 3IIP 3akmiouaeTcs B YCBOGHHHM OCHOBBI XMMHYECKHUX
3HAHUN,HEOOXOIMMBIX ISl TOBCETHEBHOM JKU3HM; HABBIKOB 3JJ0POBOT0 U O€30MaCHOr0 JIsTYeIOBeKa U
OKpY’Karollel ero cpeaspl 00pasa )Ku3Hu; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.

[IporpamMma oTpakaeT coaep)KaHUE OOy4deHHsS MpeAMeTy «XHUMHUS» C YUYEeTOM OCOOBIX
oOpa3oBarenbHBIX MOTpeOHOCTEH oOyuaronuxcs ¢ 3[1P. OBnageHne y4eOHBIM MPEIMETOM «XHUMUS
MIPEJICTaBIISIeT OMpPENIeICHHYIO0 TPYIHOCTh it oOyvaromuxcs ¢ 3[1P. Dto cBsizaHO ¢ 0COOEHHOCTIMU
MBICIUTEIBHON JIeSITeIbHOCTH, IEPHOANYECKIMH KOJICOAaHUSAMU BHUMAHU, MaJlbiIM 00bEMOM TaMsITH,
HEJO0CTAaTOYHOCThIO OOLIEero 3amaca 3HaHWW, MOHUKEHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KUM
YPOBHEM pEUYEBOrO Pa3BUTHSL.

Jns mpeononeHus TPYAHOCTEM B H3Y4eHHH YydeOHOro mnpenmera «XuMHsS» HeoOXxoauma
ajanTanus odbeMa M XapakTepa y4eOHOro maTepuajia K MO3HABAaTEIbHBIM BO3MOXKHOCTSIM JaHHOM
KaTeropuud OOYyYaroIIMXCs, Y4eT HMX OCOOCHHOCTeM pa3BUTHUS: UCIOJIb30BaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIIPEAMETHBIX CBA3€H, IOCTENEHHOE YCIOKHEHNE U3ydaeMOIro MaTepHara.
esn 1 321241 N3y4eHU Y4eOHOro npeaMera « XuMushH»

Obwue yenu N3y4eHUs y4eOHOTO IpeaMeTa «XuMus» npeacrasieHsl B [IpumepHoil paboueit
MporpaMMe OCHOBHOTO 00111ero oopa3zoBanusi. OHMAKTyalIu3UPOBAHBI C YU€TOM HOBBIX MPUOPUTETOB B
CUCTEME OCHOBHOI'O O0Iero oOpa3oBaHusl, HAPaBJIECHHOCTU OOy4eHUsl Ha pa3BUTHE U CaMOpa3BUTHUE
JTUYHOCTH, (QopMHUpOBaHUE €€ HHTEIeKTa U o0miell KynpTyphl. OOyueHHE YMEHHUIO YYHUTbCA U
MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOSATEIBLHO B HACTOSIIIEE BpEMs SIBIISCTCS OJHOU U3 BaXKHEHIITNX
GyHKIUH y4eOHBIX MTPEIMETOB, B TOM YUCIE U «XHUMHM.

Jns obyuarommxcs ¢ 3[IP, Tak ke, Kak W A1 HOPMAaTUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB,
OCBAaMBAIOIIMX OCHOBHYIO 00pa3oBaTeNbHYIO MPOTrpaMMy, JTOMHHHPYIOIIEE 3HAUCHHE MPUOOPETAIOT
TaKue yenu, Kak:

® (popmupoBaHME UHTEIICKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY NPUHATHUIO PEIICHUH, CIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM 5KU3HU;

® HalpaBJICHHOCTb OOYYEHMsI Ha CUCTEMaTU4YECKOE MPHUOOIIEHNE YUalllUuXCsl K CaMOCTOSATEIbHON
MO3HABATEJIIbHON  JIEATENIbHOCTH, HAyYHbIM UM  IMPAKTUYECKUM MeToAaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUM;

® o0ecrieyeHUE  YCJIOBUM, CIOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYaIOIIMMHCS  OIBITa
pa3sHOOOpa3HOM NeATETbHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIXBUIOB JIEATEIbHOCTH;

® (opMupoBaHHE YMEHUI OOBACHATH U OLIEHUBATH SIBICHUS OKPYXAIOIIEro MUpa Ha OCHOBAaHUU
3HAHWUU U OIIBITA, OJYYEHHBIX NIPU U3YUYEHUU XUMUU;

" (opmupoBaHue y o0Oy4arOmMXcsd T'yMaHUCTHMUECKHUX OTHOILIEHUH, MOHUMaHMsS LIEHHOCTU
XUMHUYECKHX 3HAHUU JJIs1 BBIPAOOTKU SKOJIOTMYECKH IeJ1IecO00pa3HOro MOBEACHUS B OBITY M
TPYIOBOM NIEATEIBHOCTH B LIEJISAX COXPAHEHUs CBOETO 3J0POBbsS U OKPYXKAOLIEH MPUPOIHOU
Cpelbl;

® pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U CAMOBOCIIMTAHHIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTH AaJbHEHIIero ooyueHusl.

Kypc HanpaBiieH Ha pelieHue CleqyomuX 3a0ay, 00ecTeYnBaIOIINX PeaTn3alnio JNYHOCTHO-
OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO IMOAXOJO0B K oOyueHHto xumuu oOydarommxcs c¢ 3[IP nHa
YPOBHE OCHOBHOTO 00IIIero 00pa30oBaHUs:

® (opMupoBaHHE NEPBOHAYAIBHBIX CHCTEMATU3WPOBAHHBIX IPEJICTABICHUNA O BEIIECTBAX, UX
NPEBPALICHUSIX M TMPAKTUYECKOM NPUMEHEHUU; OBJAJCHUE IOHATUIHBIM almnaparoM u
CUMBOJINYECKUM SI3bIKOM XUMUMU;

® 0CO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, XUMUYECKUX MPEBPAIICHUN HEOPraHMYECKHX M OPraHMYeCKHUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHUIH HMBOH W HEXHMBOH MNPUPOJBI; YIIIyOJeHHE IpeICTaBIeHUH O
MaTepuaibHOM  €IWHCTBE  MMpPA;OBJIAJE€HHE OCHOBAMH  XHMMHMYECKOH  IPaMOTHOCTH:
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CIIOCOOHOCTBIO AHATM3UPOBATh U OOBEKTUBHO OICHUBATH KU3HEHHBIC CUTYalllH, CBSI3aHHBIC C
XUMHEH, HaBBIKAMU 0€3011acHOT0 00paIleHHs ¢ BEIECTBAMH, HCIIOJIb3YEeMbIMH B TIOBCEAHEBHOM
KM3HM; YMEHHEM aHAJIM3UPOBATh M IUIAHWPOBATh HKOJOTMYECKH OE€30MacHOE MOBEACHHE B
HEJISIX COXPAHEHUS 3/10POBbsI U OKPYXKAIOIIEH Cpe/ibl;

" ¢GopMupoBaHNE YMEHHUH yCTaHABINBATH CBS3H MEXKy PEaTbHO HAOIIOAAEMBIMH XUMHUECKIMHU
SBICHUSAMUA ¥ TPOLECCAMH, TMPOUCXOMSIIMMH B MHKPOMHUpPE, OOBACHATH HPUUYUHBI
MHOT000pa3usi BEUIECTB, 3aBHCUMOCTH HX CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKkKe
3aBHCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

® [pUOOpETEHHE OIbITAa MCIIOJIB30BAHUS PA3IMYHBIX METOJOB M3YUCHHS BEIIECCTB, HAOIIOJACHUS
3a MX MPEBpAlICHUSIMU TPH MPOBEICHUU HECIOXKHBIX XHMHYECKHX OKCIEPHMEHTOB C
UCIIOJIB30BaHUEM JIA0OOPATOPHOTO 00OPYAOBAHUS M IPUOOPOB;

® ¢dopMupoBaHHE NPEACTABICHUN O 3HAYEHUM XUMHUYECKOW HAyKW W PEUICHUH COBPEMEHHBIX
HKOJIOTHYECKUX IMPOOJEM, B TOM YHUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX U IKOJOTHMYECKUX
KatacTpod.

Oco0eHHOCTH 0TOOpPA ¥ aJaANTALMHU Y4eOHOr0 MaTepuasIa o XUuMHHU

OOyueHue yuyeOHOMY IpeaMeTy «XHUMHUsS» HE0OXOIUMO CTPOUTh Ha CO3JaHUM ONTHUMAaJIbHBIX
YCIOBUH Ul YCBOEHUS MporpaMMHOro Matepuana oOyuatommmucs ¢ 3I1P. bonbuioe 3Hauenue s
IIOJIHOLIEHHOT'O YCBOEHHUSI Y4eOHOIo Marepuana MMEET Olopa Ha MEXKIIPEIMETHBIE CBSA3H BOIIPOCOB,
U3y4yaeMbIX B JIaHHOM Kypce, ¢ TakMMU y4eOHbIMH mpeameramu Kak «I'eorpadus», «Duzukay,
«buonorus». [1o3Bossist paccMaTpuBaTh OAMH U TOT K€ yYEOHBII MaTepual ¢ pa3HbIX TOYEK 3pEHUS,
MEXITPEIMETHBIE CBSI3U CHOCOOCTBYIOT €r0 JIy4IlIeMYy OCMBICIEHHUIO, 00jee MPOYHOMY 3aKPENICHHIO
ITOJIyYEHHBIX 3HAaHUH U PAKTUYECKUX YMEHHM.

[Tpy moAroToBKe K ypoKaM Y4HTEINb JOJDKEH MpeaycMOTpeTh (POpMUpPOBaHHUE Y 00ydaromuxcs
YMEHHUI aHaIu3UpOBaTh, CPaBHUBATh, 0000IaTh U3y4yaeMblil MaTepuall, IJIAHUPOBAThH MPEICTOSIILYIO
paboTy, OCYIIECTBIATh CAaMOKOHTPOJb. HeoOXoauMO NOCTOSHHO CIEOUTh 3a IPaBHIbHOCTBIO
peudeBoro opopmIIeHHs BhICKa3biBaHUN oO0y4aromuxcs ¢ 3I1P.

B cBs3u ¢ 0coOEHHOCTAMHM NOBENCHMAM JesTeabHOCTH  oOywaromuxcst ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOUM CTPOXKAUIITNN KOHTPOJIb COOJIOICHHUS TPABHIT
TEXHUKU 0€30IaCHOCTHU MPH MPOBEICHUU J1a00PATOPHBIX pabOT B XUMHUECKOM KaOUHETE.

IIpumepHsbie BuabI JesiTeibHOCTH oOydarommxcsi ¢ 3IIP, oOycioBiieHHbIe 0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M 00eCIeYHBAKOIINE OCMBICICHHOE OCBOCHHE CO/lePIKAHUHU
o0pa3oBaHusi N0 npeaMeTy «XUMHA»

Copneprxanne BUJOB JesTeabHOCTH oOyuatommxcs ¢ 3[IP Ha ypokax XUMHUM onpezaensercs ux
0co0bIMU 00pa3oBaTeNbHBIMU OTpeOHOCTAMHU. [Tomumo mmpoxo ucnonb3dyeMbix B OOIT OO0 ob6mux
U1 BceX 00yJaroIuxcs BUJOB AEATENbHOCTH CIEAYET YCHIUTh BUABI ACATENBHOCTH, CHelU(UIHbIE
JUISL TaHHOM KaTeropuu oOydaroluxcs, Ajs 00eCleYeHHs] OCMBICIEHHOTO OCBOEHHUS COJEpKaHUs
o0pa3oBaHMs IO MNpPEIMETYy: YCHUJIEHHE MNPEeAMETHO-TPAKTUYECKON JesITeIbHOCTH C aKTUBU3AILUEH
CEHCOPHBIX CHUCTEM; YEepeJOBaHHME BUJOB JAESITEIBHOCTH, 33JCUCTBYIOLIUX pPA3JIMYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOCHHE MaTepuaja C ONOpOM Ha alrOpUTM; «IIOIIaroBOCTH» B M3YYEHHH MaTepuaa;
UCIOJIb30BaHUE JIOTIOIHUTEIBHON BU3YyalbHOM OMOPHI (IU1aHbl, 00pa3Lbl, CXeMbI, I1a0JI0HBI, OIIOPHbIE
tabmuubl). [Jns pasButus y oOywatoumuxcs ¢ 3[IP ymenust nenaTh BbIBOIBI, (OPMUPOBaHUSA
IPaMOTHOT'O PEYEBOr0 BBICKa3bIBaHUS HEOOXOJIMMO HCIOJIB30BATH OMOPHBIE clioBa U kiuie. Ocoboe
BHUMaHUE CIIEJyeT YJAeIUTh O0YUYEeHUIO0 CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBJICHHE PUCYHOUHBIX U
BepOAIbHBIX CXEM, COCTABJICHUE TAOJUI], COCTABICHUE KIaCCU(PHUKALIIH C 0003HAYEHHBIMH
OCHOBaHUSIMU /ISl KJIaccu(UKaIMy U HarloJHEHHE UX npumepamu u 1p. [IpumepHas tematnyeckas u
TEPMHUHOJIOTHYecKas Jekcuka coorserctByer OOII OOO.

Hns oOyuaromuxcsi ¢ 3IIP cymiecTBeHHBIMH SIBISIFOTCSL TPUEMBI PabOTBHl C JIEKCUYECKUM
MmarepuajoM 1o mnpenmery. IIpoBonuTcs cnenuanbHas paboTa MO BBEACHUIO B AKTUBHBIA CIIOBaph
00y4aroluxcsi COOTBETCTBYIONIENH TepMUHONIOTUU. M3ydaemble TEpMHUHBI BBOJSATCS Ha MOJIMCEHCOPHOI
OCHOBe, 00si3aTeNbHa BU3YyaJbHasl MOJCPIKKA, aJTOPUTMBI pabOTHI C OMpEAEICHUEM, OMIOPHbBIE CXEMBbI
JUISL aKTyaIu3alii TEPMUHOJIOTU Y.



Mecto yyeOHOro npeamera «XumMus» B y4eOHOM IVIaHe

B cootBerctBUM ¢ @DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTENbHBIM  CTaHIAPTOM
OCHOBHOTO 00mIero o0Opa3oBaHusi Y4eOHBIH mpenMer «XHMHUS» BXOJUT B MPEIMETHYIO 00JacTb
«EcTecTBeHHOHAyuUHbIE IPEAMETHI» U SIBISIETCS 0053aTeIbHBIM JJI U3YUYCHHUS.

Y4eOHbIM MJIaHOM Ha €€ U3yueHHe OTBeACHO 136 yueOHBIX 4acoB — 1O 2 4 B HEJeNo B 8 u 9
KJIaccaX COOTBETCTBEHHO.

Conepxanne ydeOHOro mpeaMera «XHUMHsS», IPEACTaBIEHHOE B paboyeil Mporpamme,
cootBerctByer ®I'OC OOO, pa3paboTaHO ¢ y4e€TOM W COOTBETCTBYET aJalNTHPOBAHHOW OCHOBHOM
o0pa3oBaTeNnpHON MporpaMMe OCHOBHOTO 00IIero oOpa3oBaHHS OOYYAIOIIUXCS C 3aICPKKOU
MICUXUYECKOTO Pa3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IPEAMETA «XUMMUS»

8 KJIACC

IlepBoHauya/JbHbIe XUMUYECKUE TIOHATHS

[Ipenmer xumuu. Ponb xumuu 6 dicusnu uyenosexa. Tena u BemecTBa. PU3MUYECKUE CBOMCTBA
BEILIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. Xumusa 6 cucmeme Hayk. UWCTbIe BELIECTBA U CMECH.
CnocoOsl pazgenenusi cmeceid. [lpaBuna Ge3omacHoro odparieHusi ¢ BeleCTBaMH U J1a0OPaTOPHBIM
obopynoBanueM. [lonsimue 0 Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE DJIEMEHTHl. 3HAKU (CHMBOJIBI) XMMHUYECKUX 3IIEMEHTOB.
OTtHocuTenbHas aToMHasi Macca. [IpocThie U ClI0KHBIE BEHIECTBA. ATOMHO- MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH NOCMOAHCMEA
cocmasa eéewjecms. OTHOCUTENIbHAS MOJICKYJIApHAs mMacca. MaccoBasi 10Jii XUMUYECKOTO JIEMEHTa B
COCTUHEHHH.

DuU3NYECKUEe U XUMUYECKUE SIBJICHUS. XUMHUYECKas peakius. [[pu3Haku XUMUYECKUX pEaKiUil.
YpaBHeHHs] XUMUUYECKUX PeakIuil. 3aKOH coXpaHEHHs Macchl BemecTB. Kinaccudukanus XuMHIeCKIX
peakiuii (CoeIuHEHNUs, Pa3I0KEeHHs, 3aMEIICHUs, OOMEHA).

XVUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, ¢ MpaBWiIaMU pabOTHI B
nabopaTtopur U mpuéMaMu oOpaleHus ¢ JabopaTOpHBIM O0OpPYAOBaHUEM; M3YyUYE€HHE U ONMUCAHUE
(Gu3MUECKUX CBOMCTB 00pa3I0OB HEOPraHMYECKUX BeIIecTB; HabmojeHue (u3NYecKux (IJIaBICHUE
BOCKa, TasiHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KHTIEHWE M KOHJEHCAIUsS BOJbI) U XUMHUYECKHUX
(ropeHue cBeuM, MpPOKaIMBaHHE MEIHOM MPOBOJOKH, B3aUMOJCHCTBHE Mela C KUCIOTOW) SBICHUH,
HaOIOJICHWE W OIKMCAaHWE TPU3HAKOB MPOTEKAHUS XHUMHYECKUX peakiuil (pasioKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOIM KHCIOTBI C XJIOpWAOM Oapusi, pasnokenue ruapokcuaa memu (I1) mpu
HarpeBaHUH, B3aUMO/IeHiCTBUE *kele3a ¢ pacTBopoM cosd Menu (II));u3yuenue croco6GoB paszaeneHus
cMeceil (C TOMOIIbIO MarHuTa, (QUIBTPOBAHME, BBIIAPUBAHME, MUCTWILIALUSA, XpoMaTorpadus),
MPOBEACHUE OYMCTKHU MOBAPEHHOW COJIM; HAOIIOJACHUE U OMHCAHHE PE3YJIhTAaTOB IPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUsI MACChl; CO3JaHKe MOJIeei MoKy (IIapOCTEP>KHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmecp rasoB. CocraB Bo3myxa. KuCIIOpoJq — 3JIEMEHT M TPOCTOE BEIIECTBO.
Haxoxnenue kuciopoga B mpupoje, (U3UUECKHEe W XUMHUYECKHE CBOWCTBA. Peakiuu TOpeHUs
MPOCTBIX U CIIOKHBIX BemecTB. CIOCOObI MOTydeHHsT KUCIIOPOAa B Ta00OPATOPHH U HPOMBIULTIEHHOCHIU.
[Mpumenenne kucnopona. Iloustue 00 okcumax. KpyroBopor kwuciopoma B mpupope. O30n —
QLIOMPONHASL MOOUDUKAYUSL KUCTOPOOA.

Tennoeoti  s¢hpexm  Xumuueckou peaxyuu, MePMOXUMUYECKUE YPABHEHUs, DK30- H

9HJIOTEPMHUUECKHE PEAKLUU. TOonaueo. y2one u memau. 3azpsasHenue 6030yxa, yCuieHue NapHUKOB020
agppexma, paspyuierue 030H08020 ClOA.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxxaenue Bojopoaa B mpupoje, puzndeckue u
XUMHUYECKHE CBOWCTBAa (Ha NHpHUMEpEe B3aUMOAECMCTBHS C HEMETAJUIAaMU M OKCHJIAMH METAJJIOB),
npUMeHeHHe, crnocoObl mosyueHus. Ilonstue o kucnorax u consx. KomuyectBo BemecTBa. Mouib.
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Momsipaast macca. 3akoH ABorazpo. MomnspHblii 00bEM Ta30B. PacdeTsl 1Mo XuMu4eckoi Gopmysie.
PacyeTsl MaccoBOil 10U XMMUYECKOTO AJIEMEHTA B COEIMHEHUHU, KOJMYECTBA BELIECTBA, MOJSPHON
MAacchl, MOJIIPHOTO 00beMa

ra3oB. Pacyé€Tel 10 XMMHUYECKUM yPaBHEHUSM.

Qusuueckue ceolicmea 600vl. Boma. Ee cocrtaB, crpoeHue u MoleKyael. Booa kak
pacmeopumens. PacTBOpbL. [lonamue O HacvblyeHHbIX U HeHacblueHHbIX pacmeopax. Illowamue
pacmeopumocmu gewjecmg 6 gode. Pacduer MaccoBoil JOJM BeIlIeCTBA B pacTBope (MPOLIEHTHAs
KOHIIeHTpauusi). MaccoBast oJsl BELIECTBA B PACTBOPE. Xumuueckue ceoucmea 600bl (pasziodceHue,
peaxkyuu ¢ Hampuem, OKCUOOM Kaavyus, okcuoom cepul (IV) peaxyuu ¢ memaniamu, KUCIOmMHbIMU U
ocHosHbiMU okcudamu). [lonamue 06 ocnosanusx. Ponb pacmeopoé 6 npupode u 6 JHCU3HU 4enoseKd.
Kpyzo8opomeoowi 6 npupode. 3arpsiznenue npupoHbix Boja. OXpaHa U OYUCTKA MPUPOTHBIX BOI.

Baxwneiimue Kiacchl HeopraHudeckux coeauHeHui. Kraccudukanus HeopraHMYecKHx
coequHeHnil. Okcunpl: cocTaB, Kiaccudukanus (KUCIOTHbIE, OCHOBHBIC, amgomepHuvie,
Heconleobpasyiowue - na npumepe oxcuoa yeaepooa (Il) u oxcuoa azoma (Il)), nomenxramypa.
Ilonyuenue u XMMHYECKHUE CBOMCTBA OKCHAOB (B3aMMOJCHCTBUE C BOJOH, KHUCIOTaMH, HIETOYaAMHU).
OcnoBanms. Knaccudukanuss ocHoOBaHMiA: IENOYM M HEpacTBOpUMBIE OCHOBaHMs. HomeHkmaTypa
ocHOBaHUH. ®DU3NYECKUE W XUMHUYECKHE CBONCTBA OCHOBAaHUU (B3aUMOJEHCTBUE C OKCHUIAMHU
HEMETaJIJIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocHosanuii.

Kucnotel: coctaB, kimaccudukaivs, HOMEHKIATypa, (U3HUECKHEe M XUMHYECKHE CBONCTBA
(B3auMoielicTBHE C METAJUIAMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH, COJISIMHU, Ha IIPUMEPE COJITHON
U CEpHOI KUCIOT), cnocobwl nonyuenus. Psaa aktuBnoctumeramuioB H. H. bekerosa. Conu (cpennue):
HOMEHKJIATYpa COJIeH, cnocodvl noiyueHusi, B3aMMOJICHCTBHE COJIEH C MeTallaMH, KHCIOTaMH,
LIEJI0YaMU U COJISIMU, TPUMEHEHUE.

[TonsitTue 00 am@oTepHBIX THUAPOKCHIAX (Ha MpUMEpPe LUHKA U ATIOMUHUS). XUMUYECKue
ceoticmaa (83aumooeticmaue ¢ KUCIoOmamu U weioydmu, pasioddceHue npu Hazpesanul) u noyyeHue.

['eHernyeckass CBA3b MEXIYy KJIaccaMHd  HEOPraHMYECKHUX  COETUHEHH.
I'eneTnueckue psiabl.

XVUMUYECKUH 3KCIEPUMEHT: Ka4eCTBEHHOE OIIPENIECICHUE COJIEPKAHUS KHCIOpO/ia B BO3/YXE;
MOJTy4eHHE U U3YyYeHHUE CBOMCTB KUCIOPO/a; HAOMIOAeHNE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
yCIJIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (moxapa); 03HaKOMJIEHHE ¢ o0pa3laMu OKCHIOB U
OIHCaHME UX CBOMCTB; MMOJy4YEeHHE U U3YUYE€HUE CBOMCTB BOAOpOJa (rOpeHue); HaboJeHne o0pasios
BELIECTB KOJIMYECTBOM | MOIb; HCCleA0BaHWE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C Pa3IU4HOIN
PacTBOPUMOCTBIO; TIPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHONW MAacCOBOW JOJIEH pPacTBOPEHHOIO
BEIIECTBA; B3aMMOJICICTBIE BOJbI C METAJUIAaMU (HAaTpUeM U KaiblMeM) (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); OIpEJeIEHHEe pPACTBOPOB KHCIOT M WIEJOYe C IOMOUIbI0 HHIMKATOpPOB;
HCCleIoOBaHNe 00pa3lloB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB; HAONIOJCHHE W3MEHEHUs
OKpPAaCKHM MHJIMKATOPOB B paCTBOpax KUCIJIOT M ILEI0Y€EH; n3yueHue BzanMoaecteus okcnaa meau(lIl) c
pacTBOPOM CEpPHOM KHCIOTBI, KHCIOT C METaJUIaMH, pEaK[Uui HeUTpaau3aluu; I0JIy4YeHue
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METajula IPYIMM M3 pacTBOpa COJIM; PEIICHHE
JKCIIEPUMEHTAIbHBIX3a1au 110 TeMe «BakHelne Ki1acchl HEOPraHMYECKUX COETUHEHUIN.

Ilepuoauuecknii 3axoH u [lepuoanueckasi cucrema

xumuuyeckux 3djaemMeHToB JI. M. MengeneeBa. CtpoeHne aTtoMoB. XHMHYECKasi CBA3b.

OKucIANTEbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MONBITKM KJIACCH(PHUKAIMKA XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpymnmax CXOAHBIX
3JIEMEHTOB (ILEJTOYHbIE W MIETIOYHO3EMENbHbIE METaJlIbl, T'aJOTE€Hbl, WHEPTHBIE ra3bl). JremeHmul,
Komopble 0opazyiom ampomepuvie OKCUObL U SUOPOKCUODL.

Ilepnonnueckuit 3akoH. Ilepmoamueckas  cucremMa  XxuMHu4Yeckux — anemeHToB JI. M.
MenneneeBa. Kopotkonepuoanas u oaunnonepuoonas hopmsl Ilepuogmnueckoil CHCTEMbI XUMHUYECKUX
anemenToB /. M. MenneneeBa. Ilepuonsl m rpynmsl. PU3HMYECKUN CMBICI HOPAIKOBOIO HOMEpA,
HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crtpoenue atoMoB. CocTtaB aTOMHBIX siiep. HM3omonvl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
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00oouek aroMoB MepBbIX 20 XxuMUYecKuX daemMeHToB [lepronnueckoit cucremsr J[. 1. Menneneena.
XapakTepUCTUKAa XUMHUYECKOIO DJIEMEHTa II0 ero mnoyiokeHuro B llepuommueckoin cucreme /[l M.
Menneneena.

3axonomepHocmu UsMEHEHUs. C8OUCME DJIEMEHMO8 MANbIX NEPUOO08 U 21AGHBIX NOOSPYNH, 6
3a8UCUMOCMU  OM  AMOMHO20 (nOpsA0K08020) Homepa 3uauenue Ilepuoduueckoeo 3akoHa U
Ilepuoouueckoli cucmembl XUMUYECKUX DNeMeHMO8 Ol pazeumusi Hayku u npaxkmuxu. J. H.
Menoenees — yuénulii u epascoaHuH.

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAsT W HEMOJISIpHAsl)  CBSI3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMU4eckux 21emenmos. IoHHast CBSI3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Ipoieccsl okucneHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVMUYECKUH OKCIEPUMEHT: W3ydyeHHUEe O0pas3loB BEHIECTB METAUIOB W HEMETAJUIOB;
B3aMMOJICIICTBIE THAPOKCHAA IIMHKA C PACTBOPAMHU KHUCIOT M IIEJIOYed; IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TMPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuuii (ropeHue, peakiuuu
Pa3oKeHUsl, COCAUHECHUS).

MexnpeaMeTHbie CBSI3H

Peanmu3zanus MeXIpeIMETHBIX CBS3CH NPHU H3yYCHUN XUMHH B 8 KiIacce OCYIIECTBISICTCS Yepes
UCIOJIb30BAHUE KaK OOIIMX ECTECTBCHHO-HAYYHBIX MOHATHH, TaK W TOHATUH, SIBIISIOLIMXCS
CUCTEMHBIMHU JIJISl OTJCJIBHBIX MPEJIMETOB €CTECTBEHHO- HAYIHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAYYHBIH (pakT, TUIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CUHTE3, KIIaCCHU(UKAIUs, TEPHUOJUIHOCTh, HAOIIOACHHE, SKCIICPUMEHT, MOJICIIMPOBAHKE, H3MEPCHUE,
MO/IEJIb, SIBJICHUE.

Odusnka: MaTepus, aroM, OJJIGKTPOH, TIPOTOH, HEWUTPOH, WOH, HYKIUJI, HW30TOIbI,
PalMOaKTUBHOCTb, MOJICKYJIA, SIICKTPUUCCKUH 3apsil, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, PU3NYSCKUE BEIMYMHBI, SIUHHIIBI U3MEPCHHs, KOCMOC, TUTAHETHI, 3BE31161, COIHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOJIBI, TOJIC3HBICUCKOIAEMBIE,
TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakuus

Ilepuonunueckuii 3akoH. Ilepuommueckas  cucreMa  XuUMU4yeckux  anemeHtos /I, .
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XMMHYECKUX HJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB, KU, KAIbLUA U UX COCIMHEHUN B COOTBETCTBUHU C ITOJIOKEHUEM DIIEMEHTOB
B [leproanyeckoi cucteme u CTpOEHUEM UX aTOMOB.

Crpoenue BemlecTBa: BHUIbl XHUMHUUYECKOW CBSI3M. THUINBl KPUCTAUIMYECKUX PEIIETOK,
3A8UCUMOCTb CBOUCME 8eujecm8ad Om Muna KpUCMAaiIuieckol peuémku U 6Uu0d XUMU4eckol cesa3u.

Knaccudukanms W  HOMEHKJIATypa HEOPraHMYECKHUX  BEIIeCTB (MEXAyHapogHas W
TpUBHAJIbHAS). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCANIMXCS K  Pa3IUYHBIM  KJlaccam
HEOPraHWYECKUX COCUHEHNM, TEHETUUECKAsl CBA3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX pPEAKIUi MO pa3uyHBIM NpuU3HaKaM (M0 YHCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY d(PPEKTy, 0 M3MEHEHUIO CTETCHEW OKHCIICHUS
XUMHYECKHUX SJIEMEHTOB, [0 0OpamumMocmu, no y4acmuioKamaiuzamopa). IK30- 1 YHAOTEPMUYECKUE
peakuun. Tepmoxumuueckue ypasHeHus.

Ionuamue o cxopocmu xumuyeckou peaxyuu. Ilowsmue 06 0Opamumvix u HeOOPAMUMBIX
xumudeckux peaxkyusx. Ilonamue o 2comoeeHHbIX U 2cemepoceHtblx peakyusx. [lonamue o xumuueckom
pasHosecuu. CmeweHue xumuieckozo pagnogecus. axmopul, erusowjue Ha CKOpoOCMb XUMUYECKOU
peaxyuu u noa0HCeHUue XUMU4eCKo20 pasHOBeCUsL.

OKHUCTUTENbHO-BOCCTAHOBUTENFHBIE ~ PEAKIUH,  DJIGKTPOHHBIA  OadaHC  OKUCIUTENIhHO-
BOCCTAaHOBUTEIHHOM peakiuu. CocTaBlieHne YPaBHEHUM OKUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKITHIl
C HUCIIOJIb30BAHUEM METO/Ia IIEKTPOHHOTO OanaHca.
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Teopust PNEKTPOTUTAYECKON AUCCONUALIMMU. DJIECKTPOIUTAYECKAS TUCCOUUAIUA. DIECKTPOIUTHI
U HEANEKTPONUTHl. KaTHOHBI, aHHOHBL. Mexanuzm ouccoyuayuu 6ewjecmes ¢ pasiudHblMu UOaAMU
xumuueckou ceasu. Ilonamue o cmenenu ouccoyuayuu. CUabHbICU CIIa0ble JIEKTPOIIUTHL.

Peaknun woHHOTO OOMEHa. YCIOBHS TPOTEKAaHUs PEaKIUid HMOHHOTO OOMEHa 10 KOHIa.
[TonHble M COKpalIEHHbIE NOHHBIE YPABHEHUS peakuuid. XUMUYECKHUE CBOMCTBA KHCIOT, OCHOBAaHUN U
CoJIel B CBETE MPECTABICHHUMA 00 IIeKTPOIUTHIECKOH nuccormanuu. Cpena pactBopa. KauectBennsle
peaKiuy Ha KaTUOHBI M aHUOHBL: XJIOPH-, OpOMUI-, HOAUT-, CylbdaT-, KapOoHaT-, CUIMKaT-, hocdat-
AQHMOHBI; TMIPOKCHU/I-HOHBI, KATHOHBI aMMOHHSI, MATHUS, KaJIbIIHsI, AIFOMUHHMS, JKee3a (2+) u (3+),Meau
(2+), unHKa, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN OKCHEPUMEHT: O3HAKOMJIEHME C MOJEISAMH KPUCTAUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIeCTB — METAUIOB M HeMeTawioB (rpadura M ammasza), CIOKHBIX BEIECTB
(xymopusia HaTpusi); MUCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOW PpEaKIMU OT BO3ICHCTBUSA
pa3nMuYHbIX  (DAKTOPOB; HCCJIEIOBAHUE HIIEKTPOIPOBOIHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMAIIMU KUCJIOT, IIeJI0uel ucoiield (BO3MOXKHO UCIOIb30BAHUE BUJIEOMATEPHAIIOB); TPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAaHUSI peakiuil HOHHOTO oOMeHa (0Opa3oBaHME OCalIKa,
BBIJICTICHUE Ta3za, 0Opa3oBaHWE BOJBI); OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX peaKkIuil (TOpeHHe, peakluHu pPa3JIoKEeHUs, COCAUHEHHS); paclo3HaBaHUE
HEOPraHUYeCKHX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKkUUid Ha HOHBI; PEIICHUE
SKCIEPUMEHTAJIbHBIX 3a/a4.

HemeTa/ibl U HX cOeIUHEHUS

OO6mas xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEPHbIE CTETIEHU
okucienus. CtpoeHue u pusndeckre CBONCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XUMHUYECKHE CBOIICTBA Ha MpUMEpE XJIopa (B3aUMOJEHCTBIE C METalllaMU, HEeMETalllaMu
— BOJIOPOJIOM U KUCIOPOJOM, weroyamu). XnopoBogopoa. ComnsiHasi KUCIOTa, XUMHUUECKHUE CBOMCTBA,
noaydenue, NpUMEHeHUE. /[lelicmeue Xaopa u Xai0poeooopooda Ha Op2aHu3Mm yenosexa. BaxHeiine
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

OO6mras xapaktepuctuka meMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHUSI aTOMOB KHCJIOPO/Ia
U cepbl. XapaKTepHbIE CTENCHH OKUCICHMSL.

CrtpoeHue u (u3nuecKrue CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEphbl. AJUIOTPOIHbBIE
MOJUGUKAIMKM KHCIOPOAa U cepbl. XUMHUUECKUE CBOMCTBA cepbl(B3aUMOCHCTBUE C HeMemaniamu —
BOJOPOJIOM M KHUCJIOPOJOM, METaJIaMHU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBosiopoJi: cTpoeHue, (pu3nYeckre U XMMHUYECKHE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBUTEIIbHBIE
cBoiicTBa). OKCHIBI Cephbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa: (PU3HYECKUEe U
XUMHYecKHe cBoiicTBa (o0mue u cnenuduueckue). Com cepHOM KUCIOThI, KAYECTBEHHAs peakLus Ha
cynabgar-uoH. CepHucras KUcIOTa. Xumuueckue peakyuu, nexcawjue 6 OCHO8e HPOMBIULIEHHO20
cnocoba nonyuenus ceprou kuciomsel. HaxoxaeHnue cepsl U €€ coequHeHuit B npupoze. [Ipumenenue
Cepbl U €€ COETMHEHHI BOBITY U B MPOMBIIIIEHHOCTU. XuMuueckoe 3azpsaznenue okpyxicaioujeli cpeovl
COeOUHEeHUAMU cepbl (KUCTIOMHble 00XCOU, 3a2ps3HeHUe 6030yXa U B8000EMO8), CNnocobvl e20
npeoomepauyeHusl.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB a30Ta U
dbocdopa, xapakTepHBIC CTENIEHNU OKHUCICHUSI.

A30T, pacnpocTpaHeHue B MpUpPoOe, (PU3NUECKre U XUMUYECKHE CBOMCTBA (B3aMMOAECHCTBHE C
MeTaJlJIaMi U HeMeTallylaMH - KHUCIOPOJOM U BojaopoaoM). KpyroBopor azora B mpupone. AMMHaK:
¢usnyeckue M XUMHYECKHME CBOMCTBa (OKHCICHHME, OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa),
noayyenue W npuMmeHeHue. Colu aMMOHHUS: COCTaB, (HU3MYECKHME U XUMHUYECKHE CBOICTBa
(pa3noxeHue, B3aMMOJEHCTBHE CO MIeJIo4YaMHM), NpuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHUS. A30THasl KUCJIOTa, €€ (Pu3nyeckne u XMMHUUYECKHe CBOMCTBa (oOmue u crenuduaeckue),
nonyyenue. Hutpatbhl (paznoxkeHue). A3oTucTtas Kuciora. Vcrmonb3oBaHHWE HHUTPATOB U coJieit
aMMOHHS B KauecTBE MHUHEpalbHBIX YAOOpeHUU. Xumuueckoe 3acpsasHenue oKpysscaoujel cpeovl
COeOUHeHUAMU a30ma (KUCTOMHbIe 00HCOU, 3a2P3HeHUe 8030YXA,NOUBbL U B000EMOS).

®dochop, amromponnvie mooupuxkayuu Gocgopa, PuznyUeckrne W XUMHUUYECKHUE CBOMCTBA
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(B3auMonelicTBUE C MeETaUIaMHM, HEMEeTaJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEpHOU
kucromamu). Oxcun pocdopa (V), oprodochopHas kucimora: GU3NUECKHEe U XUMUYCCKHE CBOICTBA,
noayuenue. llonamue o MunepanroHvlx y0oopenusx: numpamol u pocghamol. [lonamue o KomMnieKCHvIX
yoobpenusx. OOmas xapakrepucTuka 37MeMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUST aTOMOB
yriepojaa u KpeMHus. BaneHTHOCTh U XapaKTepHbIE CTETIEHN OKUCIICHUS aTOMOB YIJIepoa U KPeMHHSL.
Pacnpoctpanenue yriaepoaa B pUpoJe, XapaKTepHbIE CTENICHU OKUCIICHUS.

Yrnepon, ammorponHbie Mogudukanuu (rpadut, aamas), Guzndeckrue 1 XUMHYECKHE CBOHMCTBA
MPOCTBIX BEIIECTB (B3aWMOJICHCTBHE C METAITIAMH, HEMETAIIIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
ceproui kucromamu). ApncopOuusi. KpyroBopor yriepona B mnpupoae. OKcCHABI yrieponaa, HX
¢u3nveckre U XMMHUYECKHUE CBOWCTBA, MOJIyY€HHE U MPUMEHEHHE, ACHCTBUE HA OPraHM3M YellOBeKa.
Oxonoeuneckue npobaemol, cesasanuvie ¢ okcudom yenepooa(lV), eunomesa enobanbHo2co nomenieHus
KauMama, napHukoevlli 3¢ghexm. YTONbHAs KUCIOTa U €€ CONM, MX (PU3UYECKHUE M XUMHUYECKHUE
CBOWCTBa, nonyuenue u npumeHnenue. KauecTBeHHas peakuus Ha KapOoHat- moHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIIJICHHOCTH M CEIbCKOM XO3SHCTBE.

OO6mue npeacraBieHUusi 00 OCOOEHHOCTAX COCTaBa U CTPOCHUSI OPTaHMYECKUX COEAUHEHUN
yriaepoja (Ha mpuMepe MeTaHa, STUJICHA, 3TaHOJa, YKCYCHOW KHCIOTHL Mx cocmae u xumuueckoe
cmpoenue. Knaccuguxayusa opeanuuecxkux sewjecms. Ilonarue o OMOIOTMYECKU BaXKHBIX BEIIECTBAX:
XKHpax, OeJKax, yriieBojiax — M UX PO B )KU3HU YeloBeKa. Mamepuanbnoe eOuHCmME0 opeanuieckux
U HeOp2aHUYeCKUxX coeOUHeHUIl.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBAa (Ha NIpHUMEpPE B3aUMOJICHCTBUS C
MeTaJlJIaMi M HeMeTaJUlaMH), nojayuerue u npumenenue. Coedunenus kpemuus 8 npupooe. Obduue
npeocmasneHus 06 oxcude kpemuua(lV) u kpemmuuesoti xuciome. Cunuxamvl, Qu3suueckue u
XuMudeckue ceolcmeda, NoiyYyeHue u NpumeHeHue 8 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOU,
NEKMPOHHOU, CMPOUmenvHoll u op.). BadcHeltiuwue cmpoumenvHvle MAmepuansl.: Kepamukd, CmeKio,
yemenm, Oemon, oicenezobemon. Ilpobremvl  6e30NACHO20  UCNONB308AHUSL  CIPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU IHCUSHU.

XYUMUYECKUH IKCIEPUMEHT: U3y4eHHe 00pa3lloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJISTHON
KHUCJIOTBI; TIPOBEJICHHE Ka4eCTBEHHBIX PEAKIMH Ha XJOPHI-UOHBI M HAOJIOJCHHE NPU3HAKOB HX
MPOTEKAHUS; OMBITHl, OTpaxaromue Q(U3NYECKUEe M XUMHUYECKHE CBOMCTBA TallOTEHOB U HX
coeIMHEHUH (BO3MOXKHO HCIIONIF30BAHHE BHICOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3liaMi XJIOPHIIOB
(raJIoreHn10B); 0O3HAKOMJIEHHE C OOpaslamMH cepbl U €€ COeIMHEHMSIMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepPHAJIOB);  HAONIOJICHWEe  mpoliecca  OOyriiMBaHMs —~ caxapa  HOJ  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI; W3Y4YeHHE XHMHUYECKHX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TPOBEIEHHE KAadyeCTBEHHOW peaknmuu Ha cynbdar-uoH u HaONrOJeHWE Tpu3HaKa e
MPOTEKAaHUs; O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBAMH a30Ta, (ochopa W UX COEIUHEHUN
(BO3MOYKHO HCIIOJIb30BaHME BHJIEOMATEPUAIOB), 00pa3llaMM a30THBIX M (ochopHBIX yI0oOpeHHit;
MoJIy4eHHEe aMMHUaKa M U3Y4YeHHE eT0 CBOMCTB; MPOBEICHNE KaueCTBEHHBIX pEaKluii Ha HOH aMMOHUS
u Qocdhar-nOH M U3yUYEHHE NPU3HAKOB HX TMPOTEKAHHs, B3aWMOJEHCTBHE KOHIEHTPHUPOBAHHOM
a30THOM KHCJIOTBI C MeJbl0 (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEPUANIOB); H3y4E€HUE MOjeien
KPUCTAUTMIECKUAX PEHIETOK anMasa, rpaduTa; 03HAKOMIICHHE C IPOIIECCOM aJCOPOIMH PAaCTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHUBOra3a; MOJyUYEHHUE YTIJICKUCIOro ra3a u
W3yYeHHE €ro CBOICTB; MPOBEJCHWE KAYECTBEHHBIX PEAaKIMi Ha KapOOHAT- M CHIIMKAT-HOHBI M
M3Y4YCHHE TIPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHUE C MPOIYKIINEH CUIMKATHOW MPOMBINIIICHHOCTH;
peleHre YKCIepUMEHTAIBHBIX 3a71a4 10 TeMe «BakHelne HeMeTayuTbl B UX COeTNHEHHS.

MeTajuibl M MX COeTUHEHUS

OO0mmas xapakTepUCTUKa XMMHUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX TOJIOKEHUS B
[Tepuonuueckoit cucteMe xumuueckux 3yemeHToB Jl. . MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJuIoB. MeTallmuyeckas CBA3b U METAINIMYECKask KpUCTaUIMUecKash pemeTKa. DIeKTPOXUMUYECKUNA
psAn HanpsDKeHW MmeTaioB. du3mdeckne W XMMHYECKHE CBOMCTBA METAUIOB (B3aMMOJICUCTBHUE C
KHCIIOPOJIOM, BOJIOH, KucioTamu). Obwue cnocodwvl noayuenus memannos. Ilowsmue o koppo3suu
Memainnos, OCHOBHble CNOCOObl 3awumsl ux om kopposzuu. Cniagvl (cmanb, 4yeyH, OOPATIOMUHUL
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OpoH3a) u ux npumernerue 6 O6bIMy U NPOMbLULIEHHOCMU.

[I{esrounble MeTayIbl: MONOKEHUE B lleprogudeckon cucreMe XUMUYECKUX dieMeHTOB /[[. .
MenpeneeBa; crpoeHue atomoB. Haxoxnaenue B npupoje. @usnueckue ¥ XUMHUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKcuabsl M TUAPOKCHUIBl HATpus M Kauus. lIpuMeHeHue IenouHbIX
METAJIJIOB U UX COEAVHEHUMN.

[[{erouHO3eMENBbHBIE METAUIBI MAarHUM W KalbLUM: moJIokeHHe B Ilepuogudeckoil cucreme
xumuueckux aeMeHToB JI. M. MenneneeBa;, CTpoeHME HMX aTOMOB; HAaxOXKICHHE B IPHUPOJE.
du3nyecKkre U XUMHUYCCKHE CBOMCTBA MarHus W Kaiblis. Baxkuenime coequHEHUs KanbIus (OKCHI,
THJIPOKCUJ, COJH). /KécmKrocmb 800b1 u cnocobbl e€ycmpanenus.

AmoMuHuii: nonoxenue B Ilepuoguueckoit cucreme xumuueckux anemeHtos [, U.
MenpeneeBa; CTpOCHHME aroMma; HaxoXJAeHue B npupone. PuU3HMUEeCKHME M XUMHYECKHE CBOMCTBA
aMoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIA M THIIPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenune B  Ilepmommueckoit  cucreme  Xxumuueckux  anemeHtoB J[. U.
MeneneeBa; CTpoeHHME aTOMa; HaXOKJeHue B npupone. Gusndeckue U XUMUYECKHE CBOWCTBA JKelle3a
(B3aMMOZEHCTBUE C METAUIaMH, KUCJIOTaMu U cosisiMu). Okcuabl, ruapokcuasl U conu xkenesa(ll) u
xene3a(lll): cocras, cBolicTBa U noyyeHue.

XUMHUECKUH HKCIEPUMEHT: O3HaKOMJICHHE ¢ oOpa3llaMM MeTaJuIoB U CIUIABOB, HX
(U3NYECKUMHU CBOWCTBAMHM; M3YYEHHUE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAaHHE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aUMOJEHCTBUS OKCHIA KaJbLMs U HATPUS C BOJOH (BO3MOXKHO
HCII0JIb30BaHNE BUEOMATEPUAJIOB); UCCIIEJOBAaHNE CBONCTBKECTKOM BOJIBI; IIpOLIEcca TOPEHUS JKeIe3a
B KHCJIOPOZE (BO3MOXKHO HCIIOJIb30BAaHHE BHMJICOMATEPUAIIOB); IPU3HAKOB MIPOTEKAHUs KauyeCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kanblus, amoMuHus, nuHKa, skenesa(ll) u sxenmesa(Ill), memu(Il));
HaOJII0ZCHUe U ONMCaHUE IPOLECCOB OKpAIlMBaHMs IJIAMEHH MOHAMU HATpHsl, Kadus W KaJbLUs
(BO3MOXXKHO HCITOJIb30BAaHHE BUACOMATEPHAJIOB); HCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB THUAPOKCHIA
QIIOMMHMS M TUOPOKCHIA LMHKA; PEIICHUE SKCIEPUMEHTaJIbHBIX 3ajad o TeMe «Baxnelmue
METJIJIbl U UX COEIUHEHUS.

Xumusn u okpyscarouian cpeoa

Hosvie mamepuanvt u mexuonoeuu. Bewecmeéa u mamepuanvl 8 NOBCEOHEGHOU MHCUZHU
yenosexa. Xumus u 300posve. bezonacnoe ucnonvsoeanue eewjecme u XUMUYECKUX — peakyuti 8
ovimy. Ilepsas nomowp npu  xumuyeckux — o0dcoz2axu ompasieHusx. OCHOBbL IKOIOSUUECKOLU
epamomuocmu.  Xumuueckoe 3azpsA3HeHue  OKpydcaoweu cpeovl (npedeibHas — O0Onycmumas
koHyenmpayus eeujecms — I[1/IK). Ponvxumuu 6 peutenuu 3K0102u4eckux npoodem.

Ilpupoonvie ucmounuku yeneeooopooos (y2oib, NpupoOHblll 2a3, Heghmv), NPOOYKMbL UX
nepepabomxu, ux poib 8 Oblmy U NPOMbILULEHHOCTIU.

Xumuueckuil 5KCnepumenm: usydyeHue o0pazyo8 Mamepuanos (Cmeknio, Chiagbl Memdalos,
noauMepHvle Mamepuanbl).

MesknpeaMeTHbIe CBSI3H

Peanu3zanus MeXIpeIMETHBIX CBA3€H NMPH U3yYEHUH XUMHHU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCTIOJB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SIBIISIOUIMXCS
CHCTEMHBIMU JUISI OT/IENbHBIX PEAMETOB €CTECTBEHHO- HAYYHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHSATHS: HAYYHBIH (DaKT, THUMOTE3a, 3aKOH, TEOPHs, aHAJH3,
CHHTE3, KJacCu(UKaLus, NepUOTUIHOCTh, HAOII0IEHUE, SKCIIEPUMEHT, MOJICIHMPOBAaHNE, NU3MEPEHHE,
MO/IEITb, SIBJICHUE, TAPHUKOBBIA dPPEKT, TEXHOIOTHUS, MAaTEPHUAITHI.

dusmuka: Marepus, aroM, OJEKTPOH, MpPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIBI,
pPaMOaKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUYECKHUHA 3apsil, TPOBOTHUKH, TIOTYIPOBOIHUKH, TUIIIEKTPUKH,
(GoTOdNIEMEHT, BELIeCTBO, TeJO, OO0BEM, arperaTHOe COCTOSHHE BeIIeCcTBa, ra3, pacTBOp,
pacTBOPUMOCTh, KpUCTAJUIMYECKAs PEmETKa, CIUIaBbl, (PU3MUECKUE BETUYNHBI, SIUHHUIIBI U3MEPCHUS,
KOCMHMYECKOE IPOCTPAHCTBO, TIaHEeTHI, 3BE311b1, COHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KOocHCTeMa, MHUHEpajbHble yI0OpeHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, MOJE3HbIE HCKOMAEMBIE,
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TOIUIMBO, BOJHBIE PECYPCHI.

IIpumepHbIe TeMbI NIPAKTUYECKUX PadoT:

1. Jla6opatopnoe o0opynoBaHue U Tpuembl  oOpamenus ¢ HUM. [lpaBuia
0e30macHOi paboThl B XMMHUYECKOU J1a00paToOpHH.

2. O4ucTKa 3arpA3HEHHOMN TI0BAPEHHOM COMH.

3. Ipu3HaKy MPOTEKaHKUs XMMUYECKHX PEAKIIUIA.

4. Tlony4eHue KMCIOPOIA M H3YIEHHUE ETO CBOKCTB.

5. IMonyuenne BOAOPO/IA M H3YIEHHE ETO CBOWCTB.

6. IpuroToBieHre pacTBOPOB C OMPEIEICHHOI MacCoBOM 10Jel pacTBOPEHHOTOBENIECTBA.

7 . Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMC «OcHOBHBIE KJIaCChbI
HCOPraHN4YCCKUX COCHHH@HHﬁ)).

8. Peakiuu HOHHOTO OOMEHA.

9. KavecTBeHHBIE PEaKIIMU HA HOHBI B PACTBOPE.

10. Ionyyenne aMmMuaKa ¥ M3ydeHUE €ETO CBOKCTB.

11. IMony4enue yriaekucaoro rasa u U3y4eHUe €ro CBONCTB.

12. Pemenne skcrepuMeHTaIbHBIX 3amad 1o TeMe «Hemeramtsr IV — VII rpynn u ux
COCTUHEHUN.

13. Pemenue sKkcriepuMeHTaIbHBIX 33124 110 TeMe «MeTalbl U HX COSIUHEHHUS.

[Tpu npoBeaeHUM NPAKTUYECKOM pabOThI KAXKIbIA €€ 3Tal BBIIOJIHAETCS OO0y4YaroUMMUCS C
3[1P BMecTe ¢ yuuTeneM U MoA ero pykoBoacTBoM. Ha ocke 00s3aTenbHO BBIBEIIMBAIOTCS MpaBUIIa
TEXHUKHA O€30MaCHOCTH, COOTBETCTBYIOLIME NaHHOMY BHUAY paOOTHI, JaeTcs MpaBUJIbHAS 3aIliCh
¢dopMyn M ykasplBaeTcsi Lenb MpoBeleHHs padoThl. [Ipu HEOOXOIUMOCTH JaeTcsi BU3YaJIbHBIN
QITOPUTM BBINOJIHEHMS 33JaHUsl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX
JEMCTBUI U MOJIyYEHHOI'O pE3yJIbTara.

IIpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHABI 10 XUMHUH

Jns opraHuzanuy IMPOBEPKH, ydeTa M KOHTPOJIS 3HAHUM OOy4aroumuxcs MO MpeaMeTy
MPEeyCMOTPEHBI KOHTPOIbHBIE PabOThl, CAMOCTOSTEIbHBIE PA0OTHI, 3aU€Thl, MIPAKTHUYECKHE PabOTHI,
tectupoBaHue. OJTHUM U3 METOO0B KOHTPOJIS pe3yabTaToB 00ydeHus: odydaromuxcs c¢ 3I1P sBisercs
METOJl TOJMBAapPUATUBHOTO OKCIpPECC- TECTHUPOBAHHS C KOHCTPYHPYEMBIMH oOTBeTamHu. Ero
OTJIUYHUTEIHFHBIMU Y€PTAMH SIBJISIOTCS ONEPATHUBHOCTH, BHICOKASI CTETICHh WHIVNBUIYAIN3AIMHA 3HAHUH,
CpPaBHHUTEJIHLHO MaJjble 3aTPaThl BpEMEHU U TPYJa Ha MPOBEPKY OTBETOB 00YUAIOIIUXCS.

Jns obywaromuxcs ¢ 3IIP B0o3MOXHO H3MeHeHUEe (OpPMYJIMPOBKH 3aJaHUIl Ha «II0IIaroBYIOY,
ajanTalnys IpeJylaraeMoro oO0ydJaromeMycsi TEeCTOBOro (KOHTPOJbHO- OLEHOYHOI0) Marepuana:
UCIIOJIb30BaHUE YCTHBIX W MHUCHMEHHBIX HWHCTPYKIIMH, YIPOIICHUE JIUHHBIX CIOXKHBIX (POPMYITHPOBOK
UHCTPYKLUH, pelIeHHe ¢ ONOpPOi Ha ajaropuT™, o0pasel, UCII0JIb30BaHUEe CIIPAaBOYHON MH(POPMALIUH.

KonTpoabHbie padoThl 10 TEMaM

B paboueii nporpaMme npeaycMoTpeHo 9 KOHTPOJIBHBIX PadoT:

Konmponvnas paboma  Ne 1. TlepBoHauyanbHBIC XUMUYECKHE TTOHSTHSA.
XuMHUYeCKHe dNIEMEHTH. XUMHUECKHUe (OPMYIIbI U YpaBHEHUSI.

Koumponvnas paboma Ne 2. Tlepuonndeckas cucTeMa XHMHYECKUX 3eMeHTOB/. M.
Menpeneesa. CTpoeHue aToma.

Koumponvnas paboma Ne 3. Xumudeckas CBS3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunsl. ['openue. Bogopon. Kucnotst. Conu.

Koumponvnaa paboma Ne 5. O60011eHre CBEICHUN O BaKHEUIITNX KIACCAaXHEOPTAaHUYECKUX

COCIMHEHU.

Koumponvhas paboma Ne 6. DIeKTpOIUTHICCKAS TUCCOITAAITHS.

Koumponvnas paboma Ne 7. Hemerasiebl.

Koumponvnas paboma Ne 8. Meranisl.

Konumponvnasa paboma Ne 9. Utoropas paboTa 3a Kypc HEOPraHUYECKOH XUMHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOTI'O ITPE/IMETA
«XHUMHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

B menom pesynbrarel ocBoeHHs oOydarommmucs ¢ 3[IP ydeGHOro mpemmera «XuMms»
JTOJKHBl COBIAJATh C pe3yjibTaTaMU NPUMEpPHON pabodeil mporpaMmbl OCHOBHOTO OOILEro
oOpa3zoBanus. Hanbosee 3HaUNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBaIIMSI K OOYYCHHIO U IIEJICHANPABICHHON MTO3HABATEIIbHON JEATEIbHOCTH; YCTAHOBKA Ha

OCMBICIIEHHE JUYHOTO OIIBITa, HAOIIOMEHUN 32 XUMHYECKUMU
SKCIIEPUMEHTaMU;

OpHEHTAIMS Ha MpaBWia WHIWBHUIYaTbHOTO M KOJUICKTUBHOTO O€30MacHOrO MOBEACHHS MPHU
B3aMMOJICHCTBUM ¢ XHUMHYECKUMHU BEIISCTBAMHU M COCTMHEHUSIMMU,

MPAKTUYEeCKOe HM3ydeHue Npodeccuil M Tpyaa pa3iudHOTO pPOJa, B TOM YHUCIIE HAa OCHOBE
MIPUMEHEHHUSI H3y4aeMOTro MPEAMETHOTO 3HaHMsI (HapuMep, JJaOOPaHT XUMHUUYECKOTO aHaJIN3a);

YBAKECHUE K TPYAY U PE3YyJbTaTaM TPYJIOBOU JEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHUIO JalbHEHIIEH WHIMBUIYAIBHOW TpPaeKTOPUU
o0Opa3oBaHMs Ha OCHOBE OPUCHTHPOBKHA B Mupe mpodeccuit U mpodecCHOHATBHBIX MPEIIOYTCHHM,
YBaXXUTEJIBHOTO OTHOLIEHUS K TPYY;

OCO3HAHHE CBOETO MOBEJCHUS C TOYKHU 3PCHHSI OMACHOCTH WIIH 0€30TaCHOCTH JIJIsl ce0s WITH ISt
OKPYKAIOILUX;

OCHOBBI ~ DKOJIOTMYECKOW  KYJbTYpPbl, = COOTBETCTBYIOUIEH  COBPEMEHHOMY  YPOBHIO
AKOJIOTHYECKOT'O MBIIIJICHUS, MPUOOPETEHNE OIbITa YKOJOTHUYECKH OPUEHTUPOBAHHOM MPAKTHYECKOU
JIEATEIIbHOCTH B )KU3HEHHBIX CUTyalUsIX;

OCO3HAHHE TOCIIEJACTBUI U HENpPUATUE BPEAHBIX MPUBBIUEK (YHMOTPEOICHHUS aJNKOTOIs,
HapKOTHKOB, KYPSHHSI) U MHBIX (OpM Bpea sl (PU3HMUECKOTO U IICHXUIESCKOTO 3I0POBbSI;

NPUHATUE PEIICHUM B >KU3HEHHOM CHUTYyallMM Ha OCHOBE IE€peHOCa IOJIyYEHHBIX B XOJE
o0OydeHUsI 3HAHWUH B aKTyaJbHYIO0 CUTYAIIHIO, BOCIIONHATE Ne(UIIUT HHPOPMAITUH;

TOTOBHOCTH OTOMpaTh U HCIOJB30BaTh HYKHYIO HMH(GOPMAIIUIO B COOTBETCTBUU C KOHTEKCTOM
YKU3HEHHOW CUTYAaIIUH.

METANPEJMETHBIE PE3YJIBTATHI

Osnadenue yHugepcaibHbIMU y4eOHbIMU HOZHABAM EIbHBIMU 0ClCIEUAMU:

BBIABJIATH HPUYHUHBI U CIICACTBUA ITPOCTBIX XUMUUYCCKUX ﬂBHeHHfI;

OCYIIECTBIISITH CPaBHEHHUE, KIIaCCU(UKAIIMIO XUMUIECKUX BEIIECTB MO 33J1aHHBIMOCHOBAHUSM U
KpUTCPUAM IJI1 YKAa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTH JIOTMUECKOE CYXJCHHE TIOClIe TMPEABAPUTENBHOTO aHalM3a, BKJIIOYAIOIIEe
YCTAHOBJICHHUEC IPUYHNHHO-CJICICTBCHHBIX CB$[3€I>1;

BBISBJIATH JAepUIUTHl MHGOPMAIMU, JAHHBIX HEOOXOAMMBIX JJisi PEIICHHS MOCTaBICHHOMN
3a1auu;

npeoOpa3oBbIBaTh MHGOPMAIUIO U3 OJHOTO BHUAA B JPYroil (TabIMIly B TEKCT U CO3/1aBaTh,
INPpUMCHATE H HpeO6paSOBI:IBaTB 3HaAKW W CHMBOIJIBI, MOACIIN MW CXEMBI JIA PCIICHUA y‘—Ie6HI)IX n
MO3HABATENBHBIX 33124 ¢ TOMOIIBIO ME1arora;

C IIOMOIIBKO II€Jarora IMpOBOAWUTH XUMHAYECKUN OIIBIT, HECJIO0KHBIHI OKCIICPUMCHT, JIA
YCTaHOBJICHHsI OCOOEHHOCTEH O0BEeKTa M3y4YeHHs], IPUUYUHHO-CIEACTBEHHBIX CBSI3€H M 3aBUCUMOCTEH
00BEKTOB MEXKIY COOOI;

C TIOMOIIBIO TIEJarora WJIH CaMOCTOSITENBHO (HOPMYIUpPOBATh OOOOIIEHHS W BBIBOABI TIO
pe3yabpTaTaM MPOBEJICHHOTO HAOIIOICHHSI, OTIBITA;

MPOTHO3HPOBATH BO3MOXKHOE PA3BUTHE XUMHUECKUX MPOIIECCOB U UX MOCIEICTBHS;

HUCKAaTh WU OT6I/IpaTB I/IH(l)OpMaHI/IIO WM JaHHBIC U3 HUCTOYHHUKOB C YUCTOM Hpe}lHO)I(eHHOﬁ
yueOHOM 3a/1auM U 3aJJaHHBIX KPUTEPHUEB.
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Osnadenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUBHBIMU OClICIBUAMU:

OpraHu30BBIBAaTh y4eOHOE B3aMMOICHCTBHE B IpyNIe (OMPeAesTh OOIIHe LeIH, pacpeieisaTh
poJH, I0TOBApUBATHCS IPYT C APYTOM H T. 1.).

C MOMOIIBIO MEAarora WM CaMOCTOSITEIbHO COCTABISATh YCTHBIE M NMUCHMEHHBIE TEKCTHI C
UCIOJIb30BaHNEM MILTIOCTPATUBHBIX MAaTEPHAIOB JJIsl BBICTYIUICHUS [IepeiayIuTOpUei;

OpPraHU30BBIBaTh y4eOHOE COTPYIHHUYECTBO W COBMECTHYIO JESTEIBHOCTh C YYHUTEIEM U
CBEPCTHHKAMH;, paboTaTh WHIAMBUAYAIbHO W B TPYIIE: HAXOJUTh OOIlee pelieHHe U pa3peniarb
KOH(UIMKTBI Ha OCHOBE COIJIACOBAHUS TMO3WIMA W ydeTa HMHTEpPEecoB; (opMyIupoBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OIICHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOMUN MPOAYKT, TPUHUMATH U Pa3leisTh
OTBETCTBEHHOCTb U IIPOSBIATH TOTOBHOCTb K IIPEIOCTABIICHUIO OTYETA MEepe/l IPYIIIOH.

Osnadenue ynugepcanipHblMu Y4eOHbIMU PECYIAMUGHBIMU OCTCMEUAMU:

oOHapyxuBaTh W (QopMyIupoBaTh y4eOHYIO TpoOIeMy, ONpenesATh Ielb Y4eOHOU
JeSTeTbHOCTH;

BJIQJIETh OCHOBAaMHU CAMOKOHTPOJS, CAMOOIEHKH, MPUHATUS PEUICHHH W OCYIIECTBICHHUS
OCO3HaHHOTO BbIOOpa B yUeOHOM U MMO3HABATEIILHON JCATEIHHOCTH;

COOTHOCUTDH CBOM JICUCTBUS C IUIAHUPYEMBIMH pPe3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEH
JESTeIbHOCTH B TMpOIEcCe AOCTIDKEHHS pe3yibTaTa, OIpeNeNiaTh CHOCOOBI ICHCTBUH B paMKax
MPEIJIOKEHHBIX YCIOBUW U TpeOOBaHUN, KOPPEKTHUPOBATH CBOM [IEHCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTYaLlUEH;

JaBaTh AJCKBAaTHYIO OIICHKY CHUTYalldd W TMpeajaratb IUIaH €€ H3MEHEHHWs; IPEeIBHUJIETh

TPYIHOCTH, KOTOPBIC MOTYT BOSHUKHYTH IPH PEIICHUHN yIeOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, TI0 KOTOPBIM HE OBLI JOCTHTHYT TPEeOyeMBIH pe3yibTaT IeSTCIbHOCTH,
OTIpeIeIsATh MO3UTHUBHBIC U3MEHEHUS U HapaBleHUs, TpeOyIole nanbHeiei padoThl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YeJIOBEKY, €r0 MHEHHIO.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX Ppe3yJNbTaTOB IO OCBOEHHIO OO0S3aTEIBHOIO  COJCpPXKAHHUA,
YCTAHOBJICHHOTO JJAHHOM NpUMepHON pabodell mporpaMMoi, BBIIEISIOT: HaAy4YHble 3HAHUs, YMEHUS U
crocoObl neicTBUi, ciennduueckue s yueOHOro mpeamera
«XUMUSY, BUJBI JESTETLHOCTH T10 MOJY4YE€HHIO HOBOT'O 3HAaHUS, €M0 HHTEPIPETALUHU, TPeoOpa3oBaHUIO
" NPUMCHCHUIO B PA3JIMYHBIX y‘IC6HI>IX H HOBBIX CUTYyallUAX:

® [IPE/CTABJICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBJICHMM TNPUPOJBI, MOHUMaHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI0 €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAaKTUUYECKOH JEATEJbHOCTH YeJIOBEKa B YCIOBHUAX COBPEMEHHOTO
oOuiecTBa; MOHUMaHUE MECTaXUMUH CPEIU JPYTUX €CTECTBEHHBIX HaYK;

® BJIa/ICHUE OCHOBAMU MOHATUHHOIO armnapaTa ¥ CUMBOJIMUYECKOTO SI3bIKa XUMHHU ISl COCTABIICHUS
(GbopMyll HEOpraHWMYECKHUX BEIIECTB, YPAaBHEHUH XHMHUYECKHUX pEaKIHi (C OMmopod Ha aJropuTMm
y4eOHBIX JICUCTBUI); BiaJcHHe ocHOBaMU XuMuueckoil HomeHkiatypsl (IUPAC u TpuBHaNbHOI) 1
YMEHHE UCIIONIb30BaTh €€ IS pelIeHUsT yueOHO-TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO YUUTEIS; YMEHHE
UCMOJIb30BATh MOJENH JUI OOBSICHEHUSI CTPOEHHUS aTOMOB M MOJIEKYJ IO aJTOPUTMY C OMOPOH Ha
OTIpEIeIICHUS;

® [IPC/ICTABIICHUE O CUCTEME XMMHWYECKUX 3HAHUW M YMEHHE C IOMOIIBIO YUYUTENs IPUMEHATH
CUCTEMY XMMHYECKMX 3HAHMM JUIsl YCTAHOBJIEHUS B3aMMOCBSI3€H MEXIY W3YYEHHBIM MaTepualioM U
IIPU TOJIyYE€HUH HOBBIX 3HAHUH, a TaK)Ke B MPOLIECCE BBHIMOIHEHUS YUeOHBIX 3aJaHUi U Ipu paboTe ¢
MCTOYHUKAMU XUMHUYECKON HHPOpMAIMH, KOTOpasi BKIIOYAEeT:
BAKHEUIINE XUMUYECKUE ITIOHATHS: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IIPOCTOE U
CJI0KHOE BEILECTBO, ONHOPOAHAS U HEOJHOPOIHAS CMECh, OTHOCUTEIbHBIE aTOMHAsI M MOJIEKYJISIpHAS
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Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0BEM, OKCHI, KHCIOTa,
OCHOBAHHUE, CONb (CPeIHss), XMMUYECKas peakius, peakiMu COCIUHEHUs, PEAKLUUU DPA3JIOKEHHUS,
peakiuu 3aMelleHHs], peakiuu oOMeHa, TeruioBo 3(PQeKT peakuuu, 3K30- U IHIAOTCPMHUYECKHUE
peakiyu, pacTBOp, MaccoBas [0S XHUMHUYECKOTO 3JEMEHTa B COCIAWHEHHM, MaccoBas A0NA M
MPOIICHTHAs! KOHIIGHTPAIUs BEIIECTBA B PACTBOPE, SAPO aTOMa, MIEKTPHUUECKUI CIIOI aToMa, aTOMHast
opbutanb, paguyc — aroma, BaJCHTHOCTb, CTENEHb  OKUCJICHUS, XHMHYECKas  CBS3b,
AJIEKTPOOTPHUIIATEIBHOCTh, TOJIIPHAs W HEMOJIIPHAs KOBAJICHTHAsh CBsI3b, HWOHHAs  CBS3b,
METaJIMYeCKass  CBSA3b, KPUCTAUIMYECKAas  pemieTka  (aTOMHas, HWOHHAs, MeTaJUIM4ecKas,
MOJICKYJISIpHAs1), WOH, KaTHOH, aHHWOH, OJJEKTPOJUT W HE OJJIEKTPOJIHT, AJICKTPOJIUTHYCCKAs
JMCCOLMAIUS, PEaKIINH HOHHOTO 00OMEHA,0KUCIUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKIINU, OKHCIUTENb U
BOCCTAHOBHTEJIb, OKUCIICHHE U BOCCTAHOBIICHHE, MJIEKTPOJIN3, XUMUIECKOE paBHOBECHE, 00paTUMBbIC U
HEOOpaTHUMBIC PEaKIUH, CKOPOCTh XUMHUECKOW PEaKIMM, KaTallu3aTop, MPENeNbHO JJOIMYyCTHMAast
koHrenrpanust (I11K), koppo3usi MeTayuioB, CIUIaBbl; OCHOBOIOJIATAIOIIAE 3aKOHBI XUMHUH: 3aKOH
coxpaHeHus maccsl, [lepuonuuecknii 3axon 1. 1. MenneneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABOrajipo; TEOpUM XUMHH: aTOMHO-MOJICKYJSpHAs TEOpHs, TEOpUS  SJICKTPOIUTHUECKOU
IMCCOIMAlMN, a TaKKe MPEICTaBICHUS O HaydyHBIX METOJaxX IIO3HAHWsS, B TOM YHCIE
AKCIEPUMEHTAIBHBIX U TEOPETUYECKUX METOJaX HCCIICAOBAHUS BEINECTB M U3YyYCHHS] XUMHUCCKUX
pEeaKuuii;

® [IPC/ICTABJICHUE O TEPUOJUYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKHX DJIEMEHTOB (paauyc
aToMma, JJIEKTPOOTPUIATEIBHOCTD), MPOCTHIX M CIOXXHBIX BEHIECTB OT IIOJIOKEHHS D3JEMEHTOB B
[lepuonuveckoit cucreme (B MallbIX MEPHOAAX W TIIABHBIX MOATPYIIAX) M AJIEKTPOHHOTO CTPOCHHS
aToMa, yMEHHE OOBSCHSTH CBS3b IOJOXKEHHS IIeMeHTa B [leproamyeckoll CUCTEME C YHCIOBBIMU
XapaKTEePUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsijl siapa, oO0Ilee YHCio
9JIEKTPOHOB), pACIpENEICHUEM 3JIEKTPOHOB IO IHEPTETHUYECKUM YPOBHSIM aTOMOB MEPBBIX Tpex
MEPUOJIOB, KAJIHS U KAJIbLUS; KIaCCUPUIIMPOBATh XUMUYECKUE 3JICMEHTBI C OMOPOW Ha ONpEACICHHUS
(U3HUECKOTO CMBICIIA TU(POBBIX JTAHHBIX MEPUOTUICCKON TaOIHUIIBI;

® yMeHUE KJIacCU(UIMPOBATh XUMUUECKUE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA M XUMUUYECKHE
peakuuu C ONOPOM Ha CXEMBI, OIPEACNATh BAJICHTHOCTb M CTEIEHb OKHCICHUS XUMUYECKUX
JJIEMEHTOB, BUJl XUMHUUYECKOU CBSA3U U THUIl KPUCTAJUIMYECKOU CTPYKTYPBI B COCIMHEHHUX, 3apsij HOHA,
XapakTep cpeibl B BOAHBIX PacTBOpPaX BEIIECTB (KHCIOT, OCHOBAHMI), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AITOPUTMY Y4eOHBIX JAEHCTBHIA;

® yMEHHUE XapaKTepU30BaTh C OMOPON Ha cxeMy (U3NYECKHE U XMMHUYECKHE CBOICTBA MPOCTHIX
BEIIECTB (KHCIOPO, 030H, BOJAOPOA, TpaduT, aama3, KpeMHHM, a30T, (ocdop, cepa, Xjop, HATpui,
KaJIni, MarHuid, KajbI[Ui, AJTIOMHUHUM, >KEJIE30) U CIOXKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX
pacTBOpoB (BOJIa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOJIOPOJI, OKCHJIBI M THAPOKcHabl MetamioB I - 1A
rpynn, amromuaus, Meau (II), muaka, sxenesa (Il u 1II), okcuasr yraepoaa (I u 1V), kpemuus (IV),
azota u ¢ochopa (I u V), cepsr (IV u VI), cepuucras, cepHas, azorucras, a3oTHas, pocdopHas,
yroJibHas, KpEMHHEBasi KHCIOTa M UX COJIM); OMHMCHIBATh C OMOPOM Ha IUIaH U KJIIOYEBBIE CJIOBA,
YMEHHE NPOTHO3UPOBATH M XapaKTEPHU30BaThb CBOWCTBA BEILECTB B 3aBUCHMOCTH OT HMX COCTaBa H
CTPOEHHSI MOCJIe MPEIBAPUTEIHHOIO aHajIu3a M0/l PyKOBOJCTBOM I€/larora, IpUMEHEHUE BEIECTB B
3aBUCHUMOCTH OT UX CBOWCTB, BO3MOKHOCTb IPOTEKAHUS XMMHUYECKUX IMPEBPALICHUH B pa3InYHBIX
YCIIOBUSIX, BJIMSHHUE BEUIECTB M XMMHYECKHUX MPOILIECCOB HA OpPraHU3M YEJOBEKa M OKPYKAIOIIYIO
IIPUPOJIHYIO CPENY;

o YMEHHE COCTaBIIATh MO 00pa3ily, CXeMe, alrTOPUTMY YUeOHBIX AEHCTBHI MOJIEKYISIpHbIE
U UWOHHBIE YypaBHEHHUs peakuuid (B TOM YHCIIE pEaKUMd HOHHOIO OOMEHa M OKUCIHUTENbHO-
BOCCTAHOBUTENIBHBIX PEAKIUi), WUTIOCTPUPYIOIIUX XUMUYECKHE CBONCTBA H3YYEHHBIX KJIACCOB /
IpyNI HEOPTaHWYECKUX BEIIECTB, a TAKXKE MOATBEPKIAIOIINX T€HETUYECKYIO B3aHMOCBS3b MEXIY
HUMU;

® yMEHUE BBIUYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BELLIECTB, MaCCOBYIO
JOJTF0 XMMHUYECKOIO 3JIEMEHTA B COEIMHEHHM, MACCOBYIO JOJIIO BEIIECTBA B PacTBOpPE, KOJIMUYECTBO
BEIIECTBA U €ro Maccy, 00bEM ra3oB ¢ Onopoi Ha obuue GopMysbl; yMEHHE MPOBOIUTH PACUETHI MO
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YPaBHEHUSM XMMUYECKUX PEaKIHi M HaXOIUTh KOJMYECTBO BEIIECTBA, 00BEM U MacCy PEareHTOB HIIH
MIPOAYKTOB PEAKIIMU C ONOPOi Ha 00pasell, AITOPUTM y4eOHBIX JICHCTBHIA;

® BJIaJICHUE OCHOBHBIMH METOJIAMH HAYYHOTO MO3HaHMS (HAOII0JICHUE, N3MEPEHHUE, SIKCIICPUMEHT,
MOJICTTUPOBAHUE) TIPU M3YUYCHHH BEIIECTB M XUMHUYECKHUX SBJICHHIAC OMOPOI Ha aJITOPUTM y4eOHBIX
NeUCTBUH; yMeHHe cOopMyIupoBaTh MPOOIEMy U MPEUIOKUTh IYTH €€ PEUICHUS C TOMOIIBIO
rejarora; 3HaHue OCHOB 0€30IMacHOM pabOThl ¢ XUMUYECKHMH BEIIECTBAMH, XUMHUYECKON MOCYI0U U
J1a00paTOPHBIM 000PYIOBAHUEM;

® HAJIMYKE MPAKTUYCCKUX HABBIKOB IUIAHHUPOBAHMS M OCYIIECTBICHHUS CICAYIOIIUX XMMHUYCCKHX
IKCIICPUMEHTOB I10]] PYKOBOJICTBOM YYHTENsl C OOCYXICHHEM IUIaHA paOOThl MJIHM COCTaBJICHHEM
TaOJIHIIBL:

U3y4eHHE U ONHCaHUE (PU3HMICCKUX CBOWCTB BELICCTB;

03HAKOMJICHUE C (PU3MYECKUMH U XUMUYCCKUMH SIBIICHHUSIMHU;

OIIBITHI, WJUTFOCTPUPYIOLINE MPU3HAKH IPOTCKAHHUSI XUMUYECKUX PEAKIIMI;U3yICHHE

CIIOCOOOB pa3JielicHHs CMECeii;

HOJTy4YEeHHE KUCIOPO/ia U U3y4CHHE er0 CBOWCTB;

HOJIy4eHHE BOJOPOJIA U M3yUCHUE e€ro CBOWCTB;

HOJIy4EeHHE YIJICKUCIIOTO ra3a i U3y4eHHE ero CBOWCTB;

NOJIyYeHHE aMMHUaKa U U3Y4eHHE er0 CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPECICHHOI MacCOBOI 10JIel PaCTBOPEHHOTOBEIIECTBA;

UCCJICIOBAaHKUE M ONMCAHUE CBOMCTB HEOPTaHMUYCCKHUX BEILIECTB PA3JIMUHBIX KIIACCOB;

IpUMEHEHHE UHIUKATOPOB (JlaKMyca, METWIOpaHxka U (GeHonpTaaenHa) [UonpeIe/ieHIs
XapakTepa cpelibl B pacTBOpaxX KUCIIOT M IIEI0ueii;

U3y4YeHHE B3aMMOJCUCTBUS KUCIOT C METallaMH, OKCHIAMH METAJUIOB, PACTBOPUMBIMHU U
HEPaCTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

HOJTy4YCHUE HEPACTBOPHMBIX OCHOBAHHUIA;

BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 PaCTBOpPa COJIH;

UCClieIoBaHre aM(pOTEPHBIX CBOMCTB MHPOKCUIOB aJTFOMUHUS U [IMHKA;

pCLICHHE OJKCIICPUMEHTAIBHBIX 3a1ad 1o Teme «OCHOBHBIC KJIAacChl HEOPraHUYECKHX
COCTUHEHUI;

pelieHne IKCTIIEPUMEHTATBHBIX 3a7a4 no  Teme «IEKTPOIUTHIECKAS
JHMCCOIMALIUS;

pellICHHE DKCIIEPUMEHTANIBHBIX 3a/ad Mo TeMe «BakHeine HeMeTaulbl ¥ MXCOSTUHCHUS;

pelIeHne HKCIepUMEHTANBHBIX 3aj1a4 1Mo TeMe «BakHeiIe MeTauibl U UXCOSTMHEHUS;

XMUMHYECKUE IKCIICPUMEHTBI, HIUTIOCTPUPYIOIIHNE MPU3HAKYU MPOTEKAHUS PEAKI[MIHHOHHOTO
oOMmeHa;

Ka4eCTBEHHbBIC PEAKIMU HA MPHUCYTCTBYIOIIUE B BOJHBIX PAacTBOpAX MOHBI: XJIOPHI-, OPOMH/I-,
noaun-, cyibdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THAPOKCHUA-UOHBI, KaTHOHBI aMMOHWUS,
MarHusi, KaJbIHsl, aTIOMUHUS, xkene3a (2+) mwkenesa (3+), meau (2+), MHKA;

YMEHHE TpEACTaBIATh pe3yNbTaThl OSKCHEpUMEHTa B (OopMe BBIBOJIOB, JOKa3aTeIbCTB,
rpadHKOB U TAOJUI] U BBISIBIISATH SMIIUPUIECKUE 3aKOHOMEPHOCTH;

®RBJIAJICHUE TpaBWJIaMH 0€30MacHOro OOpalleHusi C BEIIeCTBAMM, HCIOJIb3YEeMBIMH B
MOBCETHEBHOM KHM3HU, a TaKXKe TMpaBUiaMH TIOBEJIEHUS B IeNsAX CcOepeXeHus 370pOBbs U
OKpYy>KaroIliel MpUpOJHOI cpeibl; MTOHUMaHue Bpea (OMacHOCTH) BO3/ICHCTBHSI HA KHUBBIE OPraHU3MbI
ONpe/IeNIEHHBIX BEIIECTB, a TakXKe CIOCOOOB YMEHbBIIEHUS M TPEJOTBPAIICHUS HUX BPEIHOTO
BO3/ICHCTBUS; TOHUMAHUE 3HAUEHHSI )KUPOB, OCIIKOB, YIIEBOOB AJIsi OpraHU3Ma YeJIOBeKa;

®BJIa/ICHUE OCHOBAMHM XUMHYECKOM TIPAMOTHOCTH, BKJIIOYAKOUIEH yMEHWE IPAaBHIBHO
UCIOJIb30BATh N3YUEHHBIE BEIIECTBA U MaTepHajbl (B TOM YHCIIEe, MUHEPAJIbHBIE YIOOPEHUs, METAIIIbI
U CIUIaBBbl, IPOAYKTHI IEPEPaOOTKU MPUPOIHBIX UICTOYHUKOB YIIIEBOAOPOIOB (YIJIs, MPUPOAHOIO rasa,
He(dTH) B OBITY, CEIbCKOM XO3sIICTBE, HA IPOU3BOJICTBE; YMEHUE MPUBOIUTH MIPUMEPHI MPABUILHOTO
WCIIOJIb30BAaHUSI M3YUYECHHBIX BEUIECTB U MAaTEPHAIIOB;

® YMCHHMEC YCTAHABJIMBAaTh CBsA3U MEXKIY pPEaJIbHO Ha6J'IIO,Z[aCMLIMI/I XUMHUYCCKUMU SBJICHUAMH H
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IpoLeccamu, MPOUCXOIAIIMMHI B MAaKpO- 1 MUKPOMUPE, OOBACHATH MPUUUHBI MHOTOOOpa3usi BEIIECTB;
YMEHHE WHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSMHU JAPYTUX YUEOHBIX MPEIMETOB C MTOMOIIBIO
nearora;

erpescTaBieHue O cdepax MNpohecCHOHATBFHONW MAEATENbHOCTH, CBSI3aHHBIX C XHMHUEH H
COBPEMEHHBIMHU TEXHOJIOTHSIMHU, OCHOBaHHBIMHU Ha JOCTI)KCHUSX XUMHYESCKON HAyKH; HAJIMYHE OIBITA
paboThl ¢ pa3IMYHBIMA HCTOYHUKAMH HH(GOpPMAIMK O XUMHUH (HAYYHO-TIONMYJISIpPHAS JIUTEpaTypa,
CIIOBapH, CIPAaBOYHHKH, HHTEPHET-PECYPCHI) C OMIOPON Ha aIrOPUTM: YMEHHE OOBEKTHBHO OIICHHBAThH
MH(OPMAIIHIO O BEUIECTBAX, X MPEBPALICHHUIX U IPAKTHYECKOM IPUMEHEHUH.

TpeOoBaHusl K NMpeIMeTHBIM PpPe3yJbTATaM OCBOEHHSI Y4eOHOro mnpeaMera
«XuMHsD», pacnpeaejeHHble M0 roJaM 00yueHust

PesynpTarel mo rogam (GOpMYIHPYIOTCS MO TPHUHIUIY A00ABICHHUS HOBBIX PE3yJIbTaTOB OT
roga K TOJy, YK€ Ha3BaHHbIE B NPEBIIYIIMX TroAax MO3UIMHU, KaK IMPaBUIIO, IOCIOBHO HE
MOBTOPSIIOTCS, HO YYMUTHIBAIOTCS (pE3yJbTaThl OYEPETHOTO Tofa MO YMOJYAHUIO BKJIKOYAIOT
Pe3yNbTaThl MPEIbIAYIINX JIET).

8 KJIACC

PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX ITOHATUM: aTOM, MOJIEKYJIa, XUMHUYECKUHI JJIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJAHAs W HEOJHOPOAHAs), BAJEHTHOCTH,
OTHOCHTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJs XMMHMYECKOIO 3JEMEHTa B COEIUHEHUHU, MOJISPHBIA OO0BEM, OKCHA, KHUCIOTA,
OCHOBAaHME, COJb, 31EKMPOOMPUYAMENIbHOCMb, CTEIIEHb OKUCIEHUS, XUMHUYECKas peaklus,
Kjaccu(uKalus peakluid: peakluu COEIUHEHUS, PEaKLUUU pa3iokKeHUs, pPeaklUUu 3aMelleHus,
peaknuu OOMEHa, PK30- M HIOTEPMUYECKHE PEAKIMH; Meniosol 3¢ggekm peakyuu, sIpo aToMa,
JIEKTPOHHBIN CJIOM aroma, aTOMHas OpOuTallb, paguyC aroma, XUMHUYECKass CBs3b, IOJIApHAs U
HEIOJISIpPHAsi KOBAIEHTHAsl CBsA3b, WOHHAs CBsI3b, HMOH,KaTMOH, aHUOH, PacTBOP, MaccoBas JOJIs
BelllecTBa (IIPOLEHTHAs! KOHIIEHTPALUs) BPaCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYCCKHX MOHATUH (CM. 1. 1) MIIPUMEHSTH 3TH
MIOHATUSA IIPU ONMCAHUY BELIECTB U UX MPEBPALICHUN;

MCIIOJIb30BaTh XMMUYECKYI0O CUMBOJIMKY JJII COCTaBJIE€HUS (OPMYJ BEIIECTB, MOJEKYJISIPHBIX
ypaBHEHMI XUMUYECKUX PEAKIINA, SIEKTPOHHOT 0 OasaHca;

OIpEENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTENEHb OKHCICHUS
3JIEMEHTOB B OMHApHBIX COEIMHEHHSIX C OMOPON Ha OIpEeesIeH!s, B TOM YHUCIE CTPYKTYPHPOBAHHBIE;
MIPUHA/IIE)KHOCTh BELIECTB K OMPENEIIEHHOMY KiacCy COeAMHEHUH Mo (GopMyiiaM; BUA XUMHUYECKON
CBsI3M (KOBaJIEHTHAs U MOHHASI) B HEOPTaHUUECKUX COSAUHEHMSIX;

UMETh IIPEACTaBICHUE O CHUCTEME XHMHMUYECKMX 3HAHUH, YMETb C IIOMOLIBIO YYMTEI
IIPUMEHATh CUCTEMY XWMHYECKMX 3HAHUM, Ui YCTAHOBJICHUS B3aUMOCBA3M MEXIY H3YYEHHBIM
MaTepuajioM U MpH IMOJyYEeHUHM HOBBIX 3HAHUHM, a Takke NMpH paboTe ¢ UCTOYHHKAMU XMMHUYECKOH
nHpopmanuu. OpUEHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH UMM Ha 0a30BOM YpOBHE, MPUMEHSTh
IIPYU BBINOJIHEHUHU y4eOHBIX 3aJJaHUN M PEIIEHUHN PAacueTHBIX 33/a4 C ONOpPON Ha alrOpUTM Y4EeOHBIX
JNEUCTBUM M3y4YEHHBIE 3aKOHBI U TEOPUU: 3aKOH COXpaHEeHMs Mmaccel, llepumommuecknii 3axon [I.1.
MenpeneeBa, 3aKkOH NOCMoOAHCMBA CcOCMAsd, 3aKOH ABOragpo; aTOMHO-MOJIEKYJISIpDHAs TEOpPHsL.
CootHOoCcUTh 0003HAauYEHMs, KOTOpble MMeroTca B Tabmune «llepuoanueckas cuctemMa XUMHYECKUX
anemeHToB JI. M. MeHaeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMS ATOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB U 3apd]l A1pa, o0llee YUCIO AIEKTPOHOB U paclpe/esieHue UX MO AJIEKTPOHHBIM
CJIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKHE IIEMEHThI; HEOPraHUYEeCKHE BEIIECTBA; XUMHUUECKHE pPeaKuu
(Mo yMcay M COCTaBy y4YacTBYIOIIMX B PEAKLMHU BEUIECTB, N0 TEIUIOBOMY 3(P(eKTy, M0 U3MEHEHUIO
CTETeHH OKUCJICHUSI XUMHUUECKHUX 3JIEMEHTOB) C OIIOPON Ha CXEMBI;

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOIMCTBA BEIIECTB PA3JIMYHBIX KJIAcCOB,
MIOATBEPXKJIasi ONUCAHHWE IPUMEpPaMU MOJIEKYJSIPHBIX YPABHEHUN COOTBETCTBYIOLIMX XHMHYECKHUX
peakLuil C ONIOPON Ha CXEMBI;
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IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOECHUS; BO3MOKHOCTH
IIPOTEKAHUA XHWMUYECKUX NPEBpPALICHUH B pa3IMYHbIX YCIOBUAX IIOCIE IPENBAPUTEIHLHOTO
00CYXKIEHHS C MeAarorom;

BBIUNCIISTh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB; MAacCOBYIO JOJIO
XUMHUYECKOT'0 AJIEMEHTa M0 popMyJie COeTMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE; MPOBOIUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMUYECKOM PEaKIUHU C OIIOPOU HA aJIrOpUTM;

IIPUMEHATH OCHOBHBIE ONEPALH MBICIUTEIBHON IEATEIbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
00o01Ienue, cucTeMaTH3alys, Kiaccu(puKaIys, BbISIBICHHE MPUYNHHO-CICACTBEHHBIX CBSI3eH — JUIs
M3y4YEHUsl CBOKCTB BEIIECTB M XUMHUECKUX PEAKIIMIA; €CTECTBEHHO-HAy4YHbIE METO/1bI
[I03HAaHUS HAOIIOJCHNE, U3MEPEHUE, MOJAEIUPOBAHNE, SKCIIEPUMEHT (PEajbHbI U MBICIECHHBIN) MO
PYKOBOJICTBOM II€/Iarora; clieZioBaTh MpaBUjaM IOJIb30BAHM XUMHUECKOH MOCY0i U J1a00paTOpHBIM
000pyJ0BaHUEM, a TAKXKe MPaBUIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSMH IO
BBITIOJTHEHUIO J1A0OPATOPHBIX XMMHUYECKUX OIBITOB IO IOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX
BEILIECTB (BOAOPOJIa M KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpPEEIEHHOM MaccoBOM aoJie
PacTBOPEHHOrO BEUIECTBA; IJIAHUPOBATh UIIPOBOJIUTH XUMHUECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
pPacTBOPOB IIENIOYEH W KUCIIOT C MOMOIIBIO WHAWKATOPOB (JIAKMYC, (eHOI(PTAICHH, METHIOPAHXK U
Ip.), OATBEPIKIAIOIIUX KAaYECTBEHHBIH COCTAB HEOPTaHUYECKUX BEUIECTB (KauyeCTBEHHBICPEAKIIMK Ha
MOHBI) 10J] pyKOBOJICTBOM I1€Jarora.

9 KJIACC
PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUYCCKHX MMOHATHHA: XUMHUYECKHUH 9JICMCHT, aTOM, MOJICKYIJIA,
HOH, KaTHOH, AdHHOH, IMpoCTOC BCIICCTBO, CJIOKHOC B€IICCTBO, BaJICHTHOCTD,

JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUECKasi Peaklus, XMMUYECKas CBsI3b, TEIJIOBOM
3pdeKT  peaKuuu,MOiib,  MOJSIPDHBIH  00BEM,  pacTBOp;  DJIEKTPOJHUTHI,  HEDIEKTPOJHUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALIUS, pEaKI[MM HOHHOTO OOMEHa, KaTaau3aTop, XMMUYECKOe PaBHOBECHE,
oOpatumble W HEOOpaTUMBbIE PEAKIMH, OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIC PEAKINU, OKHCIUTEb,
BOCCTQHOBUTEIIb, OKHCIIEHUE M BOCCTaHOBJECHHE, AJIOTPONHs, aM()OTEepHOCTb, XUMHUYECKasi CBS3b
(KoBaJIeHTHAsi, MOHHAS, METAJUTNYECKas), KPUCTAJUINYECKAs PEmETKa, KOPPO3Usl METAIIOB, CILIABBI;
CKOpPOCTh XUMHYECKOM peakuuu, npeaenabHo gonyctuMas konuentpanus (I11K) Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSITUH (CM. M. 1) M MPUMEHSATH 3TH
MOHATUS MPU ONMMCAHUY BELIECTB U UX MPEBPALLCHHIA;

UCIIOJIb30BaTh 3HAaKW M CHUMBOJIBI i1 (UKCAlMU pEe3yJIbTaTOB HAOJIO/IEHUHN, COCTABIECHUS
(bopMyI1 BELIECTB M YPaBHEHUIH XMMUYECKUX peaKkluil, 3a1cu JaHHBIX yCIOBUH 3a7au. Vcrnonb30BaTh
o0o3HaueHus, umerommuecs B [leproandeckoit cucreme u TabinIie paCTBOPUMOCTH KHCIIOT, OCHOBAHUI
U coiiel B BOJE Ui BBINOJHEHMS 3aJaHUil. OINpeNeNaTh BaJCHTHOCTb M CTENEHb OKUCIICHUS
XUMHAYECKHX DJIEMEHTOB B

COEJMHEHUSAX PA3JIMYHOTO COCTaBa; MPUHAAJIEKHOCTh BEIIECTB K OMNpEeAETIEHHOMY Kiaccy
COEIMHEHUH C OTIOPOi Ha OTpE/ETCHNUs, B TOM YHCIIE CTPYKTYPHPOBAHHBIC; BUIBI XUMUYECKON CBS3H
(koBaJIeHTHasi, MOHHAas, MeTaJulM4yecKas) B HEOPraHWYECKUX COEAMHEHMSX; 3apsii HOHA II0
XUMAYECKOH (opmyse; XapakTep Cpeabl B BOJHBIX pAcTBOpPax KHUCIOT M IIENOYeH, THI
KPUCTAJNINYECKOH peIIEéTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMbicn Ilepuoguueckoro 3akona JI.M. MenneneeBa M JeMOHCTPHPOBATH €ro
MOHWMAaHWE: OIMCHIBaTh W XapakTepu3oBaTh TabmmuHyro ¢opmy Ileprmoamyeckoil cHUCTEMBI
XUMHAYECKHX 3JEMEHTOB: pa3IMyaTh MOHATHUA «TJIaBHAs mnoarpynna (A-rpynma)» u «mo0ouHast
noarpynna (b-rpynmna)», Mansle 1 OOJIbIIMEIEPUOIBL; cOOMHOCUMb 0003HAYEHHSI, KOTOPhIE UMEIOTCS
B TMEPUOJMYECKON Taliuie, ¢ YHCIOBBIMM XapaKTEPUCTHKAMHM CTPOCHHMS aTOMOB XHUMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij sipa, oOIIee YMCIo AIEKTPOHOB M paCTpe/ie]ieHne UX IO JIEKTPOHHBIM
CIIOSIM); 00bACHAMb OOIINE 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMMYECKHX JJIEMEHTOB M HUX
COCJIMHEHUH B Mpe/IesiaX MaJIbIX IEPHO/IOB U TIIABHBIX IOATPYII ¢ Y4ETOM CTPOSHUSUX aTOMOB;

KJaccu(UIUPOBaTh XMMUYECKHE DJIEMEHTBl; HEOpPraHMYecKhe BElIeCTBa;

XUMHYECKHE Peakuu (10 YHCITY W COCTaBy yYacTBYIOIIMX B PEAKIIMU BEUIECTB, IO TEILIOBOMY

3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIICHUSI XUMUYECKHX 3JIEMEHTOB) C OMOPOM Ha CXEMBI;
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XapakTepu30BaTh (OMHCHIBATh) OOIMME U Clenu(PUIecKue XMMHYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IIOATBEPKJAs ONHUCAHME IPUMEPAMHU MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUU
COOTBETCTBYIOIINX XMMUYECKUX PEAKIIHIA C OTIOPOI Ha CXEMBI;

COCTaBIISITh YPABHEHHUS DJIEKTPOJUTHICCKON TUCCOLUAIIMU KHUCIIOT, MEI0YCeH U COJICH; TIOTHBIC
U COKpamIEHHbIC ypaBHEHHS pPEaKIUHd HOHHOTO OOMEHA; ypaBHEHHS PEaKIUii, TMOIATBEPIKIAOIINX
CYIICCTBOBAHUC T€HETUYECKOU CBI3H MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

pacKphIBaTh  CYIIHOCTh  OKHCJIHTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH  MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PeaKIuii;

NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMHYECKHUX MIPEBPAIICHHUIA MTOCIIC IPEIBAPUTEIHLHOTO00CYKIACHHS C MEIarorom;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIIO
XHUMHYECKOT0 3JIEMEeHTa 1o (hopMysie COeAMHEHUS; MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMUYECKOH PEAaKIMU C OMOPO Ha ajrOpUTM;

CJIEIOBATh MPaBHUIIAM TOJIb30BAHUS XUMUYECKOU MOCYI0M ¥ JIA0OpaTOPHBIM 000PYIOBaHHUEM, a
TaKKe IMpaBUJIaM OOpAIICHUS C BEHIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU TIO BBIOJHEHHIO
a00PATOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYCHHUIO W COOMPAHUIO Ta3000pa3HBIX BENIECTB (aMMHUaKa
U YTIIEKUCIIOTO ra3a);

MNpoOBOAWUTL PCAKIHM, MOATBCPIKIAIONINC Ka4eCTBEHHBIII COCTaB Pa3IMYHbIX BCHICCTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJIOPUI- OPOMU-, HOAMI-, KapOoHaT-, Ppochar-, CHIMKaT-, cyabhar-,
THAPOKCUA-NOHBI, KATUOHbBI aMMOHHA W HOHBI HM3YYCHHBLIX MCTAJIJIOB, MPUCYTCTBYIOLIIHMEC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

IMPUMCHATH OCHOBHBIC OICpalivun MBICIIUTEILHOU ACATCIIBHOCTH — aHaJIu3 U CUHTC3, CPABHCHUC,
0000IIIeHNE, CUCTEMATH3AIUIO, BBISIBICHHE MPHYNHHO-CIICJICTBCHHBIX CBSI3¢H — JJIsi U3y4YCHHUSI CBOWCTB
BCHICCTB U XUMHUYCCKUX peaKHHfI; CCTCCTBCHHO-HAY4YHBICMCTO/AbI ITO3HAHUSA — Ha6JHOZIeHI/Ie, HN3MCPCHUC,
MOJICTTHPOBAHUE, IKCIIEPUMEHT (PEaTbHBIMN MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Temel

KomnnuectBo
JacoB

B Tom uucine

Ha KOHTPOJIbHBIE
paboThI

Ha IIPaKTUYCCKHE

paboThI

Ha3Banus pa6or

Paznen «IlepBoHayaibHbIe XUMUYECKUE TOHATHSY, 144

1. Xumus — BaxHas 4 1 2 [IpakTuueckas padbora Nel « Jlaboparopnoe
00JIaCTh €CTECTBO3HAHUS U 000pyI0BaHNE U MPUEMBIOOPAIICHUS C HUM
MPAKTUYECKOU AeSITENbHOCTH [TpakTuueckas padbora Ne2 «OuncTka 3arpsi3HEHHOM
YeJI0BeKa. 1OBapeHHoi conn"

2. BemectBau 7 - 1 [IpakTuueckas paborta Ne3 «lIpusHaku npoTexaHus
XUMHYCCKHUEC PCAKIIHH. XUMHYCCKHUX PEAKITHIY

3. KonuuectBeHHbIC 3 1 - KonTponbnas pabota Nel «I[lepBoHauanbHbie

OTHOIIICHUA BXUMHHU

XUMUYECKHE TIOHSATHS, XHMUIECKHE POPMYIIBI U
YPaBHEHHUsD» 3arPsI3HEHHON MOBAPEHHON COJIN»

Pazgen ((HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH U NEPpUOANYCCKAA CUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I Menpeneena. CTpOCHI/Ie aromMa. XHMHUYECKas CBS3b.

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC pCaKkuumy, 154

4.CtpoeHue aToma 7 1 - KontponbHas pabora Ne2 «Ilepuonndeckas cucrema
IIepnonnueckuil 3aKOH U xumudeckux snemeHToB JI.M1. MenneneeBa. Ctpoenue
NepuoInvecKas CucTeMa aTomMa»
XUMHAYECKHUX JIEMEHTOB
.M. Menneneera
5.CTpoeHue BEIECTB. 8 1 - KonrtponbHas padora Ne3 «Xumuueckas CBsI3b»

XUMHUUYECKAACBI3b.
OKUCIIUTENBHO-
BOCCTAHOBHTEIIbHBIE PEAKITUN

Pazgen «Baxneiiue MNPCACTAaBUTCIIN HCOPTraHNUYCCKUX BCIICCTBY, 35y

6. Kucnopon. Bomopon.

1
4

1

[IpaxTuueckas pabota Ne4 «Ilomyuenue kucnopoza u
u3yueHue ero cpoiicte» [Ipaktuueckas padora Ne5
«ITonmyueHnne Bogopoaa U U3y4YEHHUE €r0 CBOWCTBY
KonTponbaas pabora Ne4 «Kucnopon. Bomgopoa»
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7. Bona. PacTBopbl. 5 - 1 ITpakTrueckas padora Ne6 « [IpurotoBienue
pacTBOPOB C OINPEEICHHON MACCOBOM J0JIEi
PacTBOPEHHOT'O BEIIECTBA
8. Teopus S) - -
INEKTPOIUTUYECKOM
JIMICCOIIMALINT
9. Baxxneiimme Kiaccol 11 1 1 Kontposnbnast padota Ne5 «OcHOBHBIEC KJIacChI
HEOPTaHUYECKHIX HEOPTaHMYECKHUX COCAMHCHUI
COEJIMHEHUH [TpakTuueckas pabota No7 «Pemienue

OKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TEMC «OCHOBHEBIE
KJIACCbl HCOPIr'aHNYCCKUX COGHHHCHHﬁ))

Pa3nen «BeniecTBo u XUMHU4ecKue peakumy, 44

10. OcHoBHEIE 4
3aKOHOMEPHOCTH
XUMHUYECKHX PEaKIIHi

9 KUIACC
TeMmbl KonnuecTtso B Tom uncie HaszBanus pabot
4acoB Ha Ha
KOHTPOJIbHBIE MIPaKTUYECKUE
paboThI paboThI

Paznen «IloBTOpenue n yriry0ineHne 3HaHWH OCHOBHBIX pa3ziesioB Kypca 8 Kii

acca «BemecTBo u XxuMudeckue peakumy, 10q

[ToBTOpEHME 1 10 1 2 [TpakTuyeckas pabora Ne 8 «Peakuuu HOHHOTO
yriyosieHue 3HaHUu! obmeHay
OCHOBHBIX Pa3JIeJIOB [TpakTuyeckas pabora Ne9 «KauecTBeHHbIE peakiy B
Kypca 8 kiacca pactBope» KonTponsHas padota Ne 6

DIEKTPOTUTHYECKAs] TUCCOMALIUS

Pazgen «MeTtamisl 1 BX COSTUHEHU, 204

1. OGmue cBoiicTBa 4 - -
METaJIOB

2.Meransl 1 ux 16 1 1 [Tpaktuyeckas padora Nel3 «Pemenue
COCTMHECHHUS 9KCTIEPUMEHTAIBHBIX 33/1a4 1O TeMe «MeTauTbl 1 uX

coeauHeHus»» KonTtponpHas padota Ne§ «Metamib»
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Paznen «Hemeramnsr IV-VII rpynn u ux coenuaenus», 244

3.06mas
XapaKTepUCTHKA
XUMHUYECKHUX AJIEMEHTOB
VIlarpynmnsl. ["agorexsi.

4 - _

4.0061mas
XapaKkTEepUCTHKA
XAMHYECKUX 3JIEMEHTOB
Vla rpynnel. Cepa u ee
COCMHECHHUS.

5.00mas
XapaKTepUCTHKA
XUMHYECKHX 3JICMEHTOB
Va rpynmnsl. A3or,
docdop u ux
COCIMHEHUSI.

[TpakTuueckas padora Nel0 «Ilonydyenrne ammuaka u
W3yYEHHE €r0 CBOWCTBY»

6.00mas
XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
IVa rpynnel. Yriepon,
KPEMHHU U UX

COEJTMHEHUSI.

[Tpaktuyeckas padora Nell «IlomyueHue yriekuciaoro
rasa u usy4deHue ero ceorcty[Ipakruueckas padbora
Nel2 «Pemienue 3xcriepuMeHTaIbHbIX 33/1a4 1O TEME

«Hemerainer IV-VII rpynn u ux coeguHEHUN»»
KonTtponbHas pabora Ne7 «Hemeramis»

Paznen «IlepBonavanbHbIe

XUMHYECKHE ITOHATHUSA 00 OpTaHN4YCCKUX BCHICCTBAXY, 10u

7. IlepBoHauanabHbIE
XUMHUYECKHE TOHATUS 00

10 - -

OpPTaHHYECKUX
BEIIECTBAX
Pazgen «O606menne matepuana no kypcy «Heopranuueckast xumusi», 44
13. Xumus u 1 - -
OKpYKaromias cpeja.
14. O600mmeHne 3 1 - Kontponbras padora Ne9 «Mtorosast pabota 3a Kypc

MaTtepuana 1no Kypcy
«Heopranmyeckas
XUMUSA»

HeOpFaHH‘{eCKOﬁ XUMHUN»
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8 KJIACC
(2 4 B HEmeMI0, BCero 68 u)

TEeMa

OcHoBHoOe coepxaHue

OcHOBHbBIE BU/BI J€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

Pa3nes 1.1lepBoHavyajIbHBI

e xumu4ieckue noHsarus(14 1)

Tema 1. Xumus —
Ba:KHAsl 00J1aCTh
€CTECTBO3HAHHUSA U
NMPaKTHYEeCKOM
JAeATEJIbHOCTH

YeJI0BeKa
(44)

Xumusi 6 cucmeme nayk. Ponv xumuu 6
ofcusHu  yenoeexa. Tema W BellecTBa.
®usunyeckue cBoiicTBa BemiecTB. [IpaBuna
0e3omacHOro OOpaleHusl ¢ BEIIeCTBaMU M
nabopatopHbiM oOopymoBaHueM. Yucteie
BemectBa U cMmecd. CrocoObl pasnencHus
cMmecer. [lousamue o memooax NO3HAHUS 6
XUMUU.

JleMoOHCTpaL U
1. JlabopatopHoe 06opya0oBaHHE.
2. Paznmmunable BUIOBI XWUMHYECKOM

nocyabl. 3. OOpa3ibl BEIIeCTB.

4, CnocoObl  paszeneHuss  cMecei
(¢unpTpoBanue, BBIIIApPUBAHUE,
JTUCTUIUISILINS, xpomaTorpadusi).
JlabopaTopHble U IpaKTHYeCKHe PadoThI

Jlabopamophule onvimul:

Onucanue GpU3NYECKUX CBOMCTB BEILECTB.
Pasnenenne cmecm ¢ MOMONIBIO MarHMTA.
IIpaxmuueckue pabomul.

No 1. JlaGoparopHoe 00OpymOBaHHE W
pUeMBbl 00PALIEHUS C HUM

Ne 2. Ouncrtka 3arps3HEHHON MOBapEeHHOMN
COIH

PackpsIBaTh CMBICT U3y4a€MBbIX IIOHATHH C TIOMOILBIO IIEAATOTA.

PackpeiBaTh poiib XMMHMH B IPUPOJIE U JKU3HU YEJIOBEKA, €€ CBA3b C
IpyruMH Haykamu. Pasnuyarh 4McThle BellecTBa U CMECH;
OJIHOPOJHBIE W HEOJHOpOJHbIE cMmecH; Paznuuarh ¢usmueckue u
XMMHUECKUE SIBJICHUS C OIIOPOW Ha ONPENIEICHHUS.

Onpenensars NPU3HAKM XUMUYECKMX pEaKUUMHd U YCIOBHS HX
IIPOTEKaHUS.

CnenoBarp npaBWJIaM IOJb30BAaHUS XHWMHUYECKOM IOCYJOH U
1abopaTopHBEIM 000PYAOBaHHEM, a Tak)Ke IMpaBUiaM OOpaIIeHUs C
XMMHUYECKUMH BELIE-CTBAMU B COOTBETCTBUU C

WHCTPYKLUUSMU 110 BBIMOJIHEHUIO NPAKTHYECKUX paboT 1oA
KOHTPOJIEM IEJarora.

[InanvpoBaTh M TOPOBOAUTH XUMHYECKHH SKCIEPUMEHT IO
U3YYEHUIO M OINHUCaHMIO (DU3MYECKHX CBOMCTB BEIIECTB, CIOCOOOB
pa3JiesieHus: CMecel BELEeCTB M0/ pyKOBOJCTBOM I€arora ¢

00CyX/IeHUeM I1aHa paboThI.

Hcnonb30BaTh MpH BBHIOJHEHUHU y4ueO-HBIX 3aJlaHUN M B Mpoliecce
UCCIIEN0BATEIbCKOU

NESTeNIbHOCTH HAYYHO-TIONMYJIAPHYIO JINTEPAaTypy XUMHYECKOIO
COJIep)KaHus, CIPAaBOYHbIE MaTepuaibl, pecypcsl MHTepHeTra mnoj
PYKOBOJICTBOM I€arora.

BeicTpanBath pa3BEPHYTHIE NHCbMEHHBIE U YCTHBIE OTBETHI C
oTopoit Ha MH(POPMAIIHIO U3

y4yeOHHKAa M CHpPaBOYHBIX MaTepUAJIOB, I'PaMOTHO MCIIOJIb30BaTh
V3YYEHHBIN NOHITHIHBIN allapat Kypca XUMHH
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

Tema 2. BemecTBa

M XHMHYeCKHe
peakuuu

(79)

ATOMBI W  MOJIEKYJIbl. XUMHYECKHUE
3J€MEHThI. 3HAKU (CHUMBOJIbI) XHMHUYECKHUX
ajeMeHTOB. OTHOCUTEIbHAsA aTOMHAas Macca.
[Ipoctbie u cnoXHBIE BemiecTBa. ATOMHO-
MOJICKYJIIPHOE yUEHHE.

Xumnueckass  ¢opmyna. BaieHTHOCTB
aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
NOCMOAHCMEA cocmasa gewecms.
OtHocuTenbHass ~ MOJEKyJspHas  Macca.
MaccoBas 10y11 XMMHMYECKOIO 3JIEMEHTa B
COECUHEHHH.

®u3nyeckue M XUMHUYECKUE SBIICHHUS.
XuMudeckass peakuus M €€  IIpPU3HAKU.
VYpaBHEHHS XUMHUYECKHUX peaKkUMi. 3aKoH

COXpaHEHMs  Macchl  BEWECTB  THIIBI
XUMHAYECKUX peaximii (coenmuHenwe,
pasioxxeHue, 3aMeleHne, OOMeH).

M. B. Jlomonocoe —  yuéuwlu-
SHYUKTONEOUCTN.

JleMoHCTpanuu

Oduznyeckue sIBICHUS (pacTUpaHUe
caxapa B CTYIKe, KUTIEHUE ¥ KOHICHCAIIH
BOJIBI U T. 11.).

XuMuyeckue siBIeHus (TOpeHre CBEYH,
pasioxeHue

caxapa, B3auMO/JICHCTBUE CEPHOM
KHCIIOTHI C XJIOPHJIOM Oapus,

paznoxenue ruapokcuaa meau(Il),
B3aUMOJICVCTBHE

[IpuMeHATh ecTECTBEHHO-HAY4YHbIE METO/bI [I03HAHUS (B TOM YHCIIE
HaOJIIOIeHNE,

MOJIEIUPOBaHKE, SKCIIEPUMEHT) U OCHOBHBIE OIlEpalluu
MBICJIUTEIIBHON JAEATENBHOCTH

(cpaBHEeHME, KaccupUKAIIK) 71 U3YYCHHS BEIIECTB U
XUMHUYECKUX PEAKIUI C ONIOPOX HAaJITOPUTM HIIM CXEMBI.

PackppiBaTh CMBICII U3y4aeMbIX IOHSITUH U 3aKOHOB U IIPUMEHSATH
9TU MOHSTHS P OIIMCAHUU CBOVCTB BEILIECTB U UX IIPEBPALLCHUI C
OIOPOM Ha IUIaH U KJIFOUEBBIE CII0BA.

Paznuuare pusndeckne u XUMUIECKUE SBICHUS, OOBACHSITH HX
CYLIHOCTb C TOYKH 3PEHUS aTOMHO-MOJIEKYJIIPHOIO YYEHUS C OIIOPOM
Ha OIIPEJEIICHUS U CXEMBI.

Onpenensars NpU3HAKU XUMAYECKUX PEAKLUH, YCIOBUS UX
IIPOTEKAHUS.

OOBACHATH CYLITHOCTb (PU3MUECKUX U XUMHUECKUX SIBJICHUH C
TOYKH 3PEHHUS ATOMHO- MOJIEKYJIIPHOTO YYEHUS C UCIIOJIB30BAHUEM
BU3YaJIbHOU OIOPHI.

KnaccudunupoBath XuMU4eckue peakliuy (110 YUCITY U COCTaBY
pearupyomux 1o0pa3yomxcs BEECTB) C ONIOPON HA CXEMBI.

CoctaBaath popMysbl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U
OTIPEENATh BaJIEHTHOCTD 110 (hOpPMyJIaM BELIECTB C OIIOPOH Ha
aJITOPUTM Y4EeOHBIX JEHCTBUIA.

PaccraBisaTh kK03 (pUIIMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKIIHIL C
OIIOPOi1 Ha aITOPUTM YUeOHBIX JeHCTBUI.

CrneoBaTh mpaBuiIaM MOJIb30BAHUS XUMUYECKOW MTOCYI0N U
71a0opaTopHBIM 000PYIOBaHHUEM, a TAKXKE MIPABUIIaM OOpAIEHHS C
BELIECTBAMH B COOTBETCTBUY C MHCTPYKLUSMH 10 BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB ITOJI KOHTPOJIEM I€Aarora.

Hcnonb30Bath py BHINOTHEHUH YU€OHBIX 3aJaHUI U B ITpoLiecce
UCCIIEA0BATENIBCKON IEATENbHOCTH HAYYHO-TIOYJIAPHYIO JIMTEPATYPY
XUMHUYECKOT0 COJIEPIKaHUs, CIIPa-BOY-HbIE
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JKere3a ¢ cepoy, B3aMMOJIECHCTBHE Keme3a
¢ pactBopom coni meau(1l)).

OnbIT, WIUTIOCTPUPYIOIIUMA 3aKOH
COXPAHEHHUS MacCCBhl.

JlaGopaTopHble U MPaAKTHYECKHE
padoTsbI

JlabopamopHvie onvimul:

[Tpumeps! Gpu3nUecKkux sBICHUN
(TutaBJIeHHE BOCKa, TASTHUE JIB/IA).

[IpuMeprl XUMHUYECKUX SBJICHUU
(mpoxanuBaHue METHOU IPOBOJIOKH,
B3aUMO/ICHCTBHE MeJia C KUCIOTOM).

Mopenu aTOMOB M MOJIEKYIL.

[IpakTuueckas padora Ne3. [Tpusnaku
MPOTEKAHUA XUMUYECKUX PEAKLIUM.

Buviuucnenusn

— OTHOCHUTEIIBHON MOJIEKYIIIPHON
MAaccChl BELIECTB;

— MacCOBOHU JOJIM XUMHUYECKOI'O
3JIeMEHTa 0 (GOpPMYIIe COeTMHEHUS

MarepHaisl, pecypcebl IHTep-HeTa 1o pyKOBOACTBOM IIE€AArora.
BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha nHpopMaIHIO U3 yUeOHUKA U CIPABOYHBIX MAaTEPUAIIOB,
I'PaMOTHO MCIIOJIb30BaTh U3y4YECHHBIN IOHATUIHBIN aninapar Kypca

XUMHH

Tema 3.
KoaunyecTBeHHBIE

OTHOLIECHHUS B XUMHHU
(34)

KonuyectBo BemectBa. Moinb. MosnsipHas
Macca. 3akoH ABoranapo. MosspHblii 00BEM
ra3oB. Pacuersl mo xuMudeckoil Qopmyre.
PacueTrsl MaccoBOWl IOMM  XUMHYECKOTO
JJIeMEHTa B COEOUHEHHH, KOJHMYECTBa
BEIIIECTBA, MOJSPHOM Macchl. Pacyé€rel mo
XUMHUYECKUM YPABHEHUSIM.

JeMmoHcTpanms:

- 00pa3IIbl BEMIECTB KOJMYECTBOM OJFH
Monb Beruncienns:

-pacuet 1o popMyIie 1 0 XUMHUECKOMY
YpaBHEHUIO

PackpbiBaTh CMBICT N3y4aeMBbIX MMOHATUN U TPUMEHSTH 3TH
IMOHATHS, 4 TAKIKC N3YUCHHBIC 3aKOHBI U TCOPUH IAJId PCIICHHA
pacy€THBIX 33J1a4 C IOMOIIBIO Mearora.

Brrauciste MOJISIpHYIO MacCy BEIIECTB; KOJMYECTBO BEIIECTBRA,
00BEM Ta3a, Maccy BeIECTBa C OMOpoi Ha oOpaszell, Ha GOpPMYIIbL;

[IpoBOANTH pacy€ThI M0 YPAaBHEHHUSM XUMUYECKUX PEAKIIUM C
OTopoi Ha 00paszell, alropruT™M yUeOHBIX TEHCTBUIN: KOJIUYECTBA,
00BEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pEareHToB UK IPOIYKTOB PEAKIUU.

BeicTpanBarh pa3BEpHYThIE MMCBMEHHBIE U YCTHBIE OTBETHI C OTIOPOH
Ha uHGOpPMAIMIO U3 y4eOHUKA U CIPABOYHBIX MAaTEpUANIOB, TPAMOTHO
WCIIOb30BAaTh M3YYEHHBIM MOHATUUHBIA ammapaT Kypca XUMHH C
IIOMOIIBIO II€aarora.

23




TeMa

OcHOBHOe coepkaHue
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Paznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHne aToMoOB.
Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)

Tema 4. CtpoeHue
aroma.
IHepuoguveckuii
3aKOH "
ITepuomuueckasn
CHCTeMa XMMHUYECKHX
jnementoB . M.
MenpneneeBa. (7 1)

[lepBble  MONBITKM  KJACCH(PUKALUU
XUMHAYECKHX  3eMeHToB. llomstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbBIE U
[IEJIOYHO3EMENIbHBIE  METaUIbl, TaJIOTEHHI,
WHEPTHBIE Ta3bl). JnemeHmsvl, Komopbvle
obpazyiom  amghomepnvie  OKCUObL U
2UOPOKCUODL.

Ilepnonnueckuit 3akoH. llepuonmueckas
CHUCTEMa XUMUYECKUX anemeHToB/l.
N. Menneneea. KoporkonepuogHas H
OnunHONnepuooHas Hopmbl

PackpbIBaTh CMBICT MEPHOAMYECKOTO 3aKOHA IOJI PYKOBOACTBOM
nejarora.

[ToHnMaTh CyIIECTBOBaHUE MEPUOIUICCKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX  JJIEMCHTOB (M3MCHEHHE  paJlyCOB  aTOMOB H
AJIEKTPOOTPHUIIATEIILHOCTH) M WX COCJAMHEHUH OT TIOJOXKCHUS B
MIEPHOANICCKON CHUCTEME U CTPOSHUS aTOMa C MCIIOJIb30BAaHHEM CXEM
U Ta0nuL.

YcTaHaBIMBaTh  CBSI3b  MEXKIY  IOJOXKCHHEM  JJIeMEHTa B
MEPUOJINYECKON CUCTEeME M CTPOCHUEM ero aroma (COCTaB M 3apsil
saapa, oOmee 4YHCIO DJJCKTPOHOB MW pPaCHpeleieHHe WX IO
AIIEKTPOHHBIM CIIOSIM) IO 00pasiLy.

[IporHo3upoBaTh XapakTep H3MEHEHHS CBOWCTB JJICMEHTOB M HUX
COeIMHEHUN Mo TpymmnaMm U nepuojam llepuoanueckoil cucTeMbl c
MTOMOIIIBIO TIe/Iarora.

[Tepuonuyeckoil cuCTEMbl XUMHYECKUX
anemenToB JI. 1. Mennaeneesa. Ilepuons n
rpynmbl. OU3NYecKuii CMBICT MOPSAAKOBOIO
HOMEpa, HOMEpPOB TMepHoAa | TPYIIIBI
JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX
sanep. Hzomonwvi. Dnexktponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBhix 20
XUMHUYECKHX d3JeMeHToB [lepuoanyeckoit
CUCTEMEI . . Meunneneena.
XapakTepucTUKa XUMHUYECKOT'0 3JI€MEHTa 10
ero moJIoKeHuro B Ilepromueckoii cucreme
. . Menneneena.

3akonomepHocmu  uzmeHeHus paouyca
amomose XUMUYECKUX 91eMEeHMO8,
MEManIuyecKux u HeMemaniuyecKux

XapakTepru30BaTh XMMUYECKHE JIEMEHTHI IIEPBBIX TPEX NEPHUOJIOB,
KaJIsl, KAIbIUS 110 UX IO0KeHuI0 B [lepuoauueckoii cucreme /. 1.
Menneneesa.

CrnenoBaTh mpaBuiam 6e30macHOM paboTHI B 1a0OpaTOpUU TIPU
UCIMOJIb30BAaHUU XUMHUYECKON ITOCY Il U 000PY0BaHUS MO
KOHTpOJIEM IeJarora.

BricTpanBath pa3BEpHYThIE TUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(popmanHIo U3 yueOHUKA U CIIPAaBOYHBIX MaTepUalOB,
IPaMOTHO MCNOJIb30BaTh M3YYEHHBIN MOHATHIHBIN aninapar Kypca
XUMUH T10CJIE€ CTPYKTYPUPOBAHUS MaTepHala ¢ UCIOJIb30BaHUEM
KJIUIIIE.

Hcnonb30BaTh npy BHIIOIHEHUH YY€OHBIX 3aJaHUNA TEKCTHI
yueOHHMKa Mocye CTPYKTYPUPOBAHUS MaTepHaa, ClipaBOuHbIe
Mmatepuaisl (Ilepuoanueckyro cucreMy XumMuueckux 3nemeHTos 1. U.
MeneneeBa, TabIUIy paCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJIEH B
BOJIE, SJIEKTPOXUMHUYECCKUH Psii HAMPSHKCHUH METAJIIOB).
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CB80lICM8 NO 2pYNnam u nepuooam. 3uavenue
Ilepuoouuecxozo 3axona u Ilepuoduueckou
cucmemvl  XUMUYECKUX  DlleMeHmos  OJis
pazeumus  Hayku u npakmuxu. J. U
Menoenees — yuénviii u eparncoOanuH.

JleMoOHCTpaL U

KoporkonepuoHasi U JJIMHHONIEPUOIHAS
¢dbopmel [Tepuondeckoii CHCTEMBI
xuMmuueckux aneMeHToB 1. 1. Menneneesa.

O3HakoMJIEHHE C 00pa3aMu METAILIIOB U
HEMETAaJUIOB.

JlabopaTopHble M MpaKTHYECKHE
padoThI

Jlabopamopmuwiii onvim:

B3auMmopeiicTBue TUAPOKCHAA ILIMHKA C
pacTBOpAMM KHCJIOT U IIET0YEH

Hcnonb30Bath Npy BHITOJHEHUN YUeOHBIX 3alaHUM U B polecce
HCCJIEI0BATENBCKOM 1€ATEIbHOCTH HAyYHO-IOMYJISIPHYIO JINTEPATYpPy
XMUMUYECKOI'0 COIEPKaHus, CIIPABOYHbIE MaTEpUAIIbI, PECYPCHI
WHuTepHeTa o1 pyKoBOJCTBOM Iearora

Tema 5. CTpoenne
BeIleCTB.
XnmMuueckasi CB3b.

OKuCINTENbLHO-
BOCCTAHOBHUTEIbHDbIE
peakuuu (8 u)

Xumuueckas CBSI3b. KoBanentnas
(monsipHas 51 HEMnoJIsipHast) CBSI3b.
DnexmpoompuyamensHocms amomos
Xumudeckux dnemenmos. VIOHHas CBSA3b.
Tunvt kpucmaniuueckux peuwtemox. CTeNeHb
okucieHus. OKUCIUTETbHO-
BOCCTAaHOBUTENbHBIE peakuuu. [Iporecchbl
OKHCJIEHUS U BoccTaHOBJIeHUs. OKUCINUTENN
Y BOCCTaHOBUTEIIN.

JleMoHCTpanun
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakluu: TOpEeHHE, PEaKUHMHU PpPa3sIoKEHUs,

COCIMHCHUA

PackppiBaTh CMBICH HM3y4aeMbIX MOHATHM 1O PYKOBOACTBOM
nenarora. OmnpenensTe BUJ XWMHUYECKOW CBS3U B COCJUHEHUU C
HCIIOJIb30BAHUEM CXEM.

Onpenenarh CTENEHb OKUCIEHUS XUMHUYECKOTO JJIEMEHTa I10
dbopMyIe ero CoOeIMHEHUs CUCTIONb30BAaHUEM alTOPUTMA.

Onpenenarb d7€MEHT (BEIIECTBO) — OKHCIUTENb W DJIEMEHT
(BemecTBO) — BOcCCTaHOBHUTENb. OOBICHITH CYIIHOCTH MPOIECCOB
OKHCIICHUS U BOCCTAHOBJICHUSI.

CocTaBnaTh ANEKTPOHHBINH OajmaHc ¢ y4y€TOM 4YHCIa OTAAHHBIX U
MIPUHSATHIX AJIEKTPOHOB.

CocraBnsTh ypaBHEHUE OKHCIIUTENBHO-BOCCTAHOBUTEIBHOM
peakiuu Mo alropuTMy pa3dopa OKUCIUTEIHHO-BOCCTaHOBUTEIBHOMN
peakiuu.

Hcnonws30BaTh TpU  BBIMOJTHEHUW YYEOHBIX 3aJaHUN  TEKCTHI
yueOHUKa TIOCNie CTPYKTYpUPOBaHHS MaTepualia, CIPaBOYHbBIE
MaTepuaibl (IepUOINYECKYI0 CUCTEMY XUMUYeckux snemeHtoB 1. .
MenpeneeBa, TabIUIly PACTBOPHUMOCTH KUCJIOT, OCHOBAHUN M COJIeH B
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BOJIE, DJIEKTPOXUMUYECKUI PSHANPSKEHUN METaIIIOB)

Paznen 2. Baxkneiilme npeacraBuTe/in Heopranudeckux Bemects (35 u)

Tema 6. Kuciopos.
Boaopoa.
(144)

Bo3nyx — cmech ra3oB. CocraB Bo3nyxa.
Kucnopog — 31eMeHT U IpocToe BEIECTBO.
O3on. Haxoxpenue Kuciopoia B HPHUPOJIE,
¢usznyeckue W XUMHYECKHE CBOICTBa.
Peaknum ropeHHMsS TPOCTBIX M CIOXHBIX
BEIIECTB. [ennosoil 3¢pgexm xumuueckou
peakyuu.  DK30- W SHIOTEPMHUYECKHE
peaKkIMH,  MepMOXUMUYECKUE VPABHEHUs.
[Tonstue 06 oxcuaax. CriocoObl MOTYYEHUS
KHUCII0pOoa B nabopaTopuu u
MPOMBIIIICHHOCTH. TPUMEHEHNE KUCIOPO/Ia.
KpYyroBOpOT  KHCIOpoJa B TpUpPOJE.
TomnmmBo: yromp W MeraH. 3arps3HEHHE
BO3/yXa, YCUJICHHE MapHUKOBOro 3¢ddekra,
paspylieHne 030HOBOTO CIOSI.

Bomopon — a3meMEHT ©  TPOCTOE
BemlecTBo.  Haxokaenwe — Bojgopoga B
npupozae, (GuU3MYeCKHe W XUMHYECKHE

CBONCTBa (Ha TpPUMEpPE B3aUMOICHCTBHUS C
HEMETaJllaMu u OKCHJaMu MCTEUIJIOB_),

PackpbpIBaTh CMBICIT N3Y9aeMbIX MMOHITUN M IPUMEHSTH STH MOHATHUS
OpU  ONHMCAaHUM CBOWCTB BEWIECTB M HUX IpeBpalleHud ¢
MCTIOJIH30BAaHUEM OTIOPHBIX CIIOB M KITHIIIE.

XapakTepu3oBaTh (ONUCHIBATh)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO
3anuco

COCTaB BO3/1yXa, (U3NYECKUE U XHU-MUYECKHE CBOMCTBA KMCIOPOAA,
CHOCOOBI €ro IOJIydeHUs], MPUMEHEHHEe W 3HAauY€HHEe B MPHPOJE U
JKU3HH YelIOBeKa.

CpaBHHMBATh pEaKIMH TOPEHHWS W MENJICHHOTO OKHCICHHS C
IpeBapUTEIbHBIM 00CYKICHHEM TAPAMETPOB CPaBHEHUSI.

Cobupate mpuOOpHl I TMONY4YEHHUs] KUCIOpoJa (BBITECHEHUEM
BOJbI U BO3AyXa). Pacmo3HaBaTh ONBITHBIM IYTEM KHUCIOPOA IOJ
KOHTPOJIEM IeJarora.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIMKY JJIs1 COCTaBICHUS (HOPMYIT
BEIIECTB, MOJICKYJSPHBIX YpaBHEHUH XWMHYECKHX pPEaKIud ¢
y4acTHeM KHCIIOPOo/a.

OOBSACHATh CYIIHOCTH OKOJIOTHYECKHAX TPOOIEeM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CrnenoBare mpaBuiaM 0e30macHOM pabOThl B JIabopaTOpUU TIPH
UCIIOJIb30BAHUM XMMHYECKOH ITOCY Il M 000PYIOBaHUS O] KOHTPOJIEM
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS
IPUMEHEHHE, cnocobwl nonyyernus. [lonsarue nejarora, a Take IpaBuiaaM oOpalleHUs C TOPIOUYMMH BEIeCTBAMU B
o kuciaotax Kucnorel u comnu. ObITY.

JleMoHCTpanuu [InanupoBaTh M  OCYIIECTBJIATH HAa IPAKTHUKE XUMHYECKHE

Bsaumopneiictue  ¢docdopa, cepsl H OKCHEPUMEHTBI, TPOBOAUTH HAOMIOACHUSA, JENaTb BBIBOJABI 110
Kejmesa € KUCIOpOAOM  (BO3MOXHO pesyspTaTaM  JKCIIEpU-MEHTa  IOJ  PYKOBOJACTBOM  I€Jarora.
HCII0JIb30BaHUE BUEOOIBITOB). Y4acTBOBaTh B COBMECTHOH paboTe B rpymIie.

Onpenenenue copepkaHusi KUCIOPOAa B Hcnonp30BaTh NMpH BBITOJHEHUH Y4E€OHBIX 33JaHUM U B Mpoliecce
Bozayxe.  OmbIThl,  JI€MOHCTPHUPYIOIIHE HCCJIEIOBATEIbCKON JI€ATEIbHOCTH HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
YCIOBUSL BO3HMKHOBEHMSI W IIPEKPALLCHUS XMMHUYECKOTO COJAEP)KAHMSI, CIIPABOYHBIE MaTE€pHalIbl, PECYpCHI
TOPEHMUSL. WuTepHeTa 1o pyKOBOJICTBOM II€Jlarora.

JlaGopaTopHble W NpaKTHYecKHe BricTpanBate pa3BEPHYTHIE IMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
padoTsbI Ha MH(OpMaIUIO U3 ydeOHMKa U CIIPaBOYHBIX MaTEpUAJIOB C ONOPON Ha

Jlabopamopnuwiii onvim: IUIaH, TPAMOTHO MCIIOJIb30BATh U3YyYCHHBIN NIOHITUIHBIN anmnapar Kypca

O3HakoMiIeHHE C 00pa3aMu OKCHIOB. XUMUHU

Ilpakmuueckas paboma:

Ne 4. Tlonyyenue Kuciopoaa, U3ydeHHE
€ro CBOMCTB.

[Tpaktuyeckas pabGora Ne5. Ilomyuenue
BOJIOPOJIa U U3YUYEHHUEETO CBOMCTB.

Buviuucnenusn

— MOJIEKYJISIPHOM Macchl KHUCIOpoJa U
O30Ha Ha OCHOBAaHMM AaTOMHOM MaccChl
XMMHUYECKOT0 JIEMEHTA

Tema 7. Boaa. Bona. Ee cocras. CtpoeHne. Monexyibl. PackpsiBaTh CMBICT M3y4aeMbIX OHATUI W IPUMEHATH 3TU NOHATHUS

PacrBopsbl. [lonstue
00 OCHOBaHUSsX

Quzuueckue ceoticmsea 600vl. Booa kax

pacmeopumeib. PacTBOPHI.
Tonamue o pacmeopumocmu eewjecma 8 8ooe.
Ilonsamue 0 HACLIWEHHBIX U HEHACLIUWEHHbIX
pacmeopax. MaccoBasi JI0Jis1  BellecTBa B
pactBope. Pacuer maccoBOM 101K BellleCTBa B
pactBope (TMPOLEHTHAs KOHIICHTPAITHS ).

Xumuueckue ceoticmea 600bl (PasiodceHue,
peakyuu ¢ Hampuem, OKCUOOM KaJIbyusl,

MpPU OMUCAaHUM CBOWCTB BEIIECTB U HMX MPEBPAIICHHH C TTOMOIIBIO
nejarora.
XapakTepu3oBaTh PU3NUECKHE U XUMUYECKUE CBOMCTBA BOJIBI, €€
POJIb KaK PaCTBOPUTEIIS B PUPOIHBIX MPOIIECCax ¢ OMOPON Ha TIaH
U CXEMY.
CocTaBisATh ypaBHEHHS XUMHUYECKUX PEAKIMA C Y4acTHEM BOIBI C

OIIOPOH Ha CXEMY.

OOBACHATD CYIIHOCTb SKOJOTMYECKUX MpPOOJeM, CBSI3aHHBIX C
3arpsi3HEHUEM MPUPOIHBIX BOJI, CIOCOOBI OYMCTKH BOJABI OT MPUMECEHH,
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oxcuoom cepollV Ilonamue 06 0CHOBAHUSX.
Ponv  pacmeoposé 6 npupodoe u 6 orcusnu
uenogexka. Kpyeosopom 6001 6 npupoode.
3arpsi3HeHue NpUpoAHbIX BoA. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOI.

JdemMoHcTpanuu

DNeKTPOIn3 BOJBI; CUHTE3 BOJIBI;
B3auMojeiictBue Boabl ¢ Metauiamu (Na, Ca)
(BO3MOKHO UCIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

PactBopenue BEIIIECTB c pa3I4HOMN,
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U LIEJIOYEH
C ITOMOIIBIO UHJIUKATOPOB.
JlaGopaTopHble H MPpaKTH4YeCKHe PA0OThI
Ipaxmuueckas paboma:
Ne 6. IIpurorosienue pacTBOpoB ¢
OnpeAeIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA.

MEpPBl 10 OXPaHE BOJA OT 3arps3HEHUs I0CJIE IPEABAPUTEIBHOIO
CTPYKTYPUPOBAaHUS MaTepHUaa.

IInanupoBaTh ¥  OCYLIECTBIATH HAa IPAKTUKE XHMHUYECKUE
HKCHEPUMEHTBI, IPOBOAUTH HAOMIOACHHUSA, JAeJaTb BBIBOJBI IO
pe3ysbTaraM  JKCIEPHMMEHTa  IIOJ  KOHTpPOJEM  Iejarora, C
HCIIOJIb30BAHUEM KIIMILIE.

CnenoBare mnpaBumiaM Oe30macHOM paboThl B J1aOOPAaTOPUU TPH
UCTIOJI30BaHUM  XMMHYECKOW TOCyAbl W 00OpYyIOBaHUS  MOJ
KOHTPOJIEM IIEJarora.

IIpoBOANTH BBIYMCIIEHHS C IPUMEHEHUEM MOHATHS «MaccoBas A0S
BEILIECTBA B PACTBOPE» C OMOPOH Ha (POPMYJIBL.

Hcnonp30BaTh IpU BHIIOJIHEHUM Y4€OHBIX 3aJaHUN U B Mpoliecce
HCCIIE]0BATEIbCKON

JIEATEIbHOCTH HAyYHO-IOMYJISIPHYIO JIMTEPATYPY XUMHUYECKOIO
COJIep)KaHus, CIPAaBOYHbIE MaTepuaybl, pecypcel VHTepHera non
PYKOBOJCTBOM IIEAArOra.

BeicTpanBaTh pa3BEpHYTbIE IMCBMEHHBIE M YCTHBIE OTBETHI C
ornopoil Ha MH(oOpMaIUMIO U3 y4eOHMKa M CIPABOYHBIX MaTepHajoB,
IPAMOTHO MCIOJI30BaTh HW3Y4YECHHBIM IOHATUHHBIA anmapar Kypca
XUMUU NIOCJIE NIPEABAPUTENILHOIO CTPYKTYPUPOBAHKS MaTepHaIa.
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS
Tema 8. Teopus BJIEKTPOIUTUUECKON PackpeiBaTh CMBICT M3y4aeMbIX MOHATHH, a TaKKE CMBICI TEOPUU
DJIeKTPOMTHYeCKASs JIMUCCOLAIINM. DIEKTPONUTHYECKAST | AJIEKTPOIUTHUECKOM JUCCOLMAIIUU C OIOPOM HA CXEMBI.
TACCOMALIMSA. IMCCOIIHAITH. DJIEKTPOJIUTHI Hu OOBACHATD TPUYHMHBI DJICKTPOMPOBOTHOCTH BOJHBIX PAcCTBOPOB C
XuMH4YecKue peakunu HE3JICKTPOJIUTHI. Karuonsl, aHUOHBI. | IIOMOIIBIO IIE€IArora.
B pacTBopax Mexanuzm  Ouccoyuauuu  8ewecms ¢ CocTaBnATh ypaBHEHUsS IUCCOIMAIIMU KHUCIIOT, IIENOYEH M COJIeH,

GRSy

PA3TUYHBIMU — BUOAMU  XUMUYECKOU  C8A3U.
Ilonamue ocmenenu ouccoyuayuu. CuibHbIE
U cia0Oble AIIEKTPOIIHTHL.

Peakiiuu woHHOro oOMeHa. YcloBUS
MPOTEKaHUS PEaKIHid HOHHOTO OOMEHa 10
koHUa. IlonHble M COKpam€HHBIE HOHHBIE
YpPaBHEHHUsI peakiuil. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBaHMM U COJEH B CBETE
MIPEICTaBICHUM 00  3JIEKTPOJIMTHYECKOM
aucconuanuu. KadecTBeHHbIE peakIUM Ha
KAaTHOHBI U aHUOHBI: MOHBI XJIOPUJ-, OpoMHU/I-

, womuAa-, cynbdar-, kapOOHAT-, CUIMKAT-,
dbocdar-  aHHOHBI, THAPOKCHA-  HOHBI,
KaTHMOHBI aMMOHMS, MAarHus, KaJIbIHS,

amoMuHus, xenesa (2+) u (3+), meau (2+),
[MHKA,  TPUCYTCTBYIONIME B  BOJHBIX
pacTBopax.

MOJIHBIE W COKpANICHHBIC MWOHHBIC YpPABHEHUS XUMHYECKHX PEaKIUil
HOHHOI'0 OOMeHa.

[nanwpoBaTh ©  OCYIICCTBIATH HAa TNPAKTHKE XUMHYCCKHE
SKCIICPUMEHTBI, IPOBOJUTh HAOJIOJACHHS, J€NaTh BBIBOABI 110
pe3ylibTaTaM dKCIIEPUMEHTA MTOCIIC TIPEIBAPUTEIHLHON paOOTHI.

CrnenoBaTh mpaBmiIaM 0Oe30MacHOW paboThl B jabopaTopuu IPH
WCIIOJIb30BAHUY XUMHUYECKOW IIOCYIBI U 000PYIOBAHHMSI TTOJI KOHTPOJIEM
[earora.

[Tpon3BOINTE BEIYUCIICHUS IO XUMHUYECKUM YPABHCHUSIM.

BricTpanBath pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIE OTBETHI C OTIOPOi
Ha WH(OPMAIHIO U3 YIeOHWKA M CIPABOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIONIb30BaTh M3YUEHHBIM MOHATHMHBIN anmapaT Kypca XUMHUU TOCIe
MPeBApUTENHLHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcnonb30BaTh Mpy BBITIOJHEHUN YUEOHBIX 33JJaHUH W B TIpoOIEcce
UCCIIEIOBATENLCKON JeSITebHOCTH HAayYHO-TIONMYISPHYIO JUTEPATYPY
XUMHUYECKOTO  COJICP)KAHHS, CIPABOYHBIC MAaTEpPHANbI, PECYPCHI
WuTepHeTa nocje KOHCYIbTAIlUH C MeJarorom
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

JdemoHcTpaumuu

DnexTpuueckas IpoOBOJUMOCTb
PacTBOPOB BEILIECTB; IBUKEHIE HOHOB B
AJIEKTPUYECKOM TIOJIE.

OnbIThI, WJUTIOCTPUPYIOLINE TPU3HAKU
MPOTEKaHMs peaKIfii HOHHOTO OOMeHa.
JlabGopaTropHbie H

NpaKTHYecKHe padoThl

Jlabopamopmuwiii onvim:

Peakuuu nonHoro oOMeHa B pacTBOpax
ANeKTponuToB: cyabarta meau(ll) u
ménoyn, kKapOoHaTa HATPUS U COJISTHOM
KHUCIIOTHI, pEaKlvs HENTpanu3aui MexIy
TUAPOKCHUIOM KaJIUS U COJITHOW KMCIIOTOM.
Buiuucnenun

— 110 YPaBHEHUSIM XUMHUUECKUX PEaKIHi

Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHUYeCcKUX

coeINHEeHu
(11 v)

Knaccudukanus HEOPraHUYECKUX
COCIUHCHHM.

Oxcuppl: COCTaB, KJaccuuKanus
(ocHOBHBIE, KHCJIOTHBIE, amM(pOoTepHBbIE,

HecosleoOpasyrole Ha IpUMepe OKCHIa
yraepona Il w  okcuma azora 1),
HOMeHKiatypa IlonmydeHue u xXumuyeckue

CBOWCTBA OKCHJIOB (B3auMoJeiicTBHE C
BOJIOM, KUCJIOTaMH, LIEJI0YaMN).
OcHoBaHMsI:  cOCTaB,  KjiaccuHKaus

(menoyn W HEPACTBOPUMBIE OCHOBAHUS),
HOMEHKJIaTypa, (PU3NYECKHEe U XUMHYCCKHE
CBOMCTBa (B3aUMOJIEHCTBHE C OKCHJIaMHU
HEMETAJJIOB, KUCJIOTAMH, COJSIMHU), CIIOCOOBI
MOJTYYCHUS. Kucnotsr: COCTaB,
Kiaccuukanys, HOMEHKIaTypa, puznyeckue
U XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHUE C

Omnpenenenne OCHOBHBIX KJIACCOB HEOPraHMUYECKHUX COECIMHEHUH I10
mabIIonHy.

CocraBieHHE CXEM CTPOEHHMS OCHOBHBIX KJIACCOB HEOPraHMUYECKHUX
COCIMHEHUH Ha OCHOBE OIIPENICIICHUS.

CocraBineHue (QOpMysl OCHOBHBIX KJIaCCOB  HEOPraHMYECKUX
COCIMHEHUN M Ha3bIBAHHE MX IO MEXAYHApOJHOW M TPUBHUAIBHOU
HOMEHKJIAaType C  HCIOJIb30BaHUEM  ONpeAeNeHUs U TaOIHIbI
PacTBOPUMOCTH.

KnaccudunupoBanrue u3y4aeMbIX BEIIECTB IO COCTaBY U CBOMCTBAM
C OIOPOM Ha ONpEeeeHUs, CXEMbI M TaOJIUIly pACTBOPUMOCTH.

CocraBieHue  TaOMUIBI ~ TEHETHYECKUX  PAJOB M CXEMBI
«['enernueckass B3aMMOCBSA3b OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUI» MOl PYKOBOACTBOM II€/1arora.

[IporHo3upoBanue CBOMCTB BEIMIECTB HA OCHOBE OOIIUX XUMHUYECKHUX
CBOMCTB H3Y4YEHHBIX KJIACCOB, TPYII BELIECTB, K KOTOPBIM OHH
OTHOCSITCSL C MCIIONB30BAaHMEM CXeMbl «l'eHeTudeckas B3auMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKUX COEIMHEHUID O] PyKOBOJICTBOM
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

METaJUIaAMH, OCHOBHBIMH OKCHJIaMHU,
OCHOBAaHUSIMHU, COJSIMU Ha TIPUMEPE COJITHOU
U CEpHOM KHCIIOT), CIIOCOOBI MoyyueHus. Psn
AKTUBHOCTH METAJLJIOB.

Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI
[IOJIy4eHUs, B3aMMOJECHCTBHE  COJIEH C
MEeTaJUlaMHM,  KHCIIOTaMH, LIeJIoYaMu U
COJISIMH.

['eneTndeckass CBA3b MEXAY KlaccaMu
HEOPraHWYECKUX COeIMHEHUH. | eHeTnueckue

PAIBI. [TonsTue 00 aM(pOTEPHBIX
THAPOKCHAaXx (Ha TpuMepe [HUHKA W
ATFOMUHUS ) XHUMHUYECCKHE CBOWCTBA

B33,HMOZI€IZCTBI/IC C KHCJIOTaMHM U HICJI04YaMu,
Pa3JI0KCHHUC ITPHU HAI'PCBAHWU.

JeMoHCcTpannu
OOpa3ipl  HEOPraHUYECKUX  BEIECTB
pasIMuYHBIX  KJaccoB.  BsaumonenctBue

pacTBOpa CEpHOM KHCIOTBI C OKCHUAOM
meau(II).

Peakuus Helitpanuszanuu. BeiTecHeHne 0JTHOTO
MeTaJula JPYyruM U3 pacTBOpa CONH.
JlaGopaTopHble M NpaKTHYECKHE PA0OTHI

JlabopaTopHbIE OMBITHI:

B3anmoneiicTBre KHCIOT C METAJIaMH.
[lonyyenue HEpacTBOPUMBIX OCHOBAHMIA.
B3anmopeiicteue HEPaCTBOPHUMBIX
OCHOBaHHI C KUCIOTAMH.

Paznoxxenne rugpokcuna menu(Il) mnpum
HarpeBaHUMU.

[TpakTnueckass pabora Ne 7. Pemenue
SKCIEPUMEHTAIbHBIX ~ 33Jad 10  TeMe
«OCHOBHBIE KJIACCHI HEOPraHNYECKHUX

nejarora.
CocraBiieHne MOJIEKYJISIPHBIX YPaBHEHUH peaklui, WIIITIOCTPUPYIOIUX
XMMHUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB U CIIOCOOBI OIY4YECHHUs
BEULIECTB U3YyUYEHHBIX KJIaCCOB, IPYIII, a TAK)KE MOATBEPIKAAIOIINX
IeHETHUYECKYI0 B3aMMOCBSI3b MKy HUMH, C OITOPOH Ha BepOaJIbHYIO
CXEMY BKA4€CTBE 3pUTEIBHOM OINOPHI.

CocraBieHrne MOJEKYISIPHBIX YpaBHEHMH peakuuid IO cXemMam ¢
IpeIBapUTEILHBIM 00CYXK/IEHHEM BBIOOpa pearupyronux BEIEeCTB.

Bbluuciienue nmo ypaBHEHHSIM XUMHMUYECKUX PpeakIUil KOJM4ecTBa,
00BbEMa, Macchl BELIECTBA IO KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WIN TIPOIYKTOB PEAKLIUU 110 AJITOPUTMY.

[InanupoBaHue M OCYUIECTBIEHME Ha MPAKTUKE XUMHUYECKOIO
HKCIEPUMEHTA U HAaOJIOCHUS 10J] pyKOBOJICTBOM YUHUTEJIS.

@®opMyIuMpoBaHUE BBIBOJOB [0 pe3yibTaTaM JKCIEPUMEHTa C
UCMOJIb30BAaHUEM ONOPHBIX CJ0B. DOpMyJIMpOBaHHE C IOMOIIBIO
nejarora U BBIIOJIHEHUE MpaBuil O0e30MacHoil paboThl B 1abopaTopuu
IIPY UCTIOJIb30BAaHUH XUMUYECKOH MOCY/bl M 000py10BaHMUS.

Hcnonb3oBaHue Npy BHIMOJIHEHUHM Y4eOHBIX 33JaHUN U B Ipolecce
UCCJIEIOBATEIbCKON AESITENbHOCTH HAay4HO-TIOMYJISPHOU JIUTEPATyphI
XMMHUYECKOTO  COJEp)KaHUs, CHpPaBOYHBIE MaTepHajbl, PECYpChI
WHTepHeTa, ocyliecTBICHHE BBIOOPA O]l PyKOBOACTBOM HAaCTABHHUKA.

BricTpanBaHue pa3BEPHYTHIX NHUCBMEHHBIX M YCTHBIX OTBETOB C
ornopoid Ha MH(poOpManMi0 U3 y4eOHUMKA U CIPaBOYHBIX MAaTEepHAalIOB,
IpPaMOTHOE MCIOJIb30BAHNE U3YYEHHOTO MOHATHIHOTO amnmnapara Kypca
XUMHH C UCIOJIb30BaHUEM I1JIaHA, OMOPHBIX CJIOB, AJITOPUTMA.
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS
COCTUHEHUN.
Breruucnenus — o YpaBHEHUSIM
XUMUYECKUX PEaKIUi
Pa3nen 3. BemecTBo M XMUMHUYECKHE peaknu, 44
Tema 10. Xumuueckue | [lowamue o  ckopocmu  xumuyeckou | PacKpbIBaThb CMBICI U3y4a€MbIX MTOHATHI U MPUMEHATH ATU MOHITHUS MPU
peakuun. (OCHOBHBIE | peakyuu. Daxkmopel, sausowue Ha | ONIMCAaHWW CBOWCTB BEIIECTB W WX MpeBpamieHuil. Kimaccudummposath
3aKOHOMEPHOCTH cKopocmb xumudeckou peakyuu. Ilonamue o | XUMUYECKUE PEAKIMM [0 pa3IM4YHBIM IIpU3HAKaM. Y CTaHaBJIMUBaTh

XUMHUYECCKHUX pealcum‘/i
(49)

2OMOCEHHbIX U 2eMEPOCEHHLIX PeaKYUsix.
Tlonsamue 06 obpamumvix u HeoOpaAMuUMbLX

XuUmMu4deckux peaxkyusix. Houamue o
XUMUYECKOM pasHosecul. CM€M4€HH€
Xumudeckozo pasHoeecus. @ClKWlOpr,
sluArouwue Ha CKopocnib XUMUYECKOU
peakyuu u noJloJHCeHUe XUMu4ecKkozo
paesHoeecus. K/zaccuqbukauuﬂ Xumudeckux

peam;ud no pasHvlM OCHOBAHUAM.

3aBUCHMOCTh CKOPOCTH XMMHYECKOH pPEaKIU¥ OT Pa3jINMYHbIX (aKTOPOB
MOJI pPYKOBOJCTBOM yuuTelns. [IporHo3upoBars BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX  MPEBpaAllCHU B  pa3IMYHBIX  YCJIOBHUSIX  IOCIIE
MpeIBapUTENbHON pabOTHI.

Ompenenary okuciautenab U BoccranoBurenb B OBP. CocraBnsth
ANEKTPOHHBIN OalaHC peaKlUu.

[Tpon3BOINUTE BEIYUCIICHUS TI0 XHMHUYECKAM YPaBHEHUSM I10 AJITOPUTMY.
BricTpanBath pa3BEpHYTHIE MMUCEMEHHBIE 1 YCTHHIE OTBETHI C OMOPOM Ha
nHpopMalui0 U3 y4yeOHWKAa M CHPABOYHBIX MAaTE€pPUAIOB, TPAMOTHO
WCIONIb30BaTh HM3yYEHHBIM MOHATUHHBINA ammapaT Kypca XHMHH IOCIe
MPEeABAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepurara.

Hcnonp30BaTh TpH BHINOTHEHUHM YYE€OHBIX 3aJaHUl W B TpoIecce
HCCTIEA0BATEIIbCKON  JACATENHPHOCTH HAYyYHO-TIOMYJISIPHYIO  JIUTEPATYPY
XUMHUYECKOTO  COAEpXaHHs, CHOPaBOYHBIE  MaTepHallbl, PEeCypcChl
HNHuTtepHeTa mocie KOHCYIbTAIlMU C TIEAaroroM.

PackpbiBaTh CMBICT W3y4aeMbIX MOHSTHHA, a TaKXXe CMBICI TEOPHUH
AIEKTPOJIUTHYECKON AUCCOIUAIINH COMOPOH HA CXEMBI.

OOBSCHATh TMPUYHUHBI DJIEKTPOIPOBOJHOCTH BOJHBIX PAcTBOPOB C
TTOMOIIIBIO TIEarora.

CocTaBnsATh ypaBHEHUs JUCCOLMAIIMU KHUCJIOT, WIENOYeHd U CcoJel,
MOJIHBIE WM COKpAmEHHBIC HWOHHBIC YPaBHEHHS XHMHUYSCKUX pEaKIni
HMOHHOTO 0OMEHa.

[[nanupoBaTh ¥ OCYIIECTBISITh  HAa  MPAKTUKE  XUMHYECKHE
OKCIIEPUMEHTHI, TMPOBOAUTH  HAONIONCHUS, JeNaTh  BBIBOABI  TIO
pe3ysbTaTaM 3KCIepUMEHTA MOCe MPeIBAPUTENILHON paboThI.
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS
CnenoBate mnpaBwiaM Oe3omacHOM paboTel B J1aboparopuu Ipu
WCIOJIb30BAHUN XUMHUYECKOW MOCYAbl M 000PYAOBaHUS TOJ KOHTPOJIEM
neaarora.
BeicTpauBarh pa3BépHyThIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uHbopMalMl0 M3 y4yeOHHMKAa M CIPaBOYHBIX MaTEpUaNoB, I'PaMOTHO
HCIIONB30BaTh M3YYCHHBIM IOHATUMHBIA amnmapar Kypca XHMHM II0CIIe
IIPEIBAPUTEIILHOTO CTPYKTYPUPOBAaHUS MaTepuaa.
Hcnonp3oBaTh TpH BHIOJIHEHWH Y4YEOHBIX 3aJaHUNl W B Ipolecce
HCCIIEIOBATEIbCKON  IEATENIBHOCTH HAy4YHO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO  COJEpXkKaHUsA, CIPaBOYHBIE  MaTEpHANIbl, PECypChI
WHTepHeTa nociae KOHCYJIbTALNNU C IE1aroroM
9 KJIACC
(2 4 B HEmEMI0, BCero 68 1)
TEeMa OcHoBHOE coaep:kaHue ‘ OcHoBHbIE BU/bI 1eATEJIbHOCTH 00yYaI0 M XCSI
Pa3nea 1. BemecTBo 1 xumuyeckue peakuuu (1049)

IloBTOpEHME " Ilepnonnueckuit  3akoH. llepuonnueckas XapakTepu3oBaTb XUMHUYECKHUE JJIEMEHTBI IIEPBBIX TPEX
yriay0jeHnue  3HaAHUM | cUcTeMa XuUMHUYeCcKMX odnemeHToB J[. .| mnepmonos, Kanus U KaapLus 110 UX OJIOkKEHUIO B [leproanyeckon
OCHOBHBIX  pa3aenoB | MenneneeBa. CTpoeHHE aTOMOB. cucreme 1. 1. MeHneneesa ¢ oropou Ha allrOpUTM.

Kypca 8 kiacca 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB KnaccupunupoBaTe M Ha3blBaTh HEOPraHWYECKHE BEILECTBA

(10 ) XUMUYECKUX DIIEMEHTOB IMEPBBIX TPEX U3YyUYEHHBIX KJIACCOB C OMOPOIl HacxeMy, TabJIHIly paCTBOPUMOCTH.

MIEpUONIOB,  KaIMsl, KalblUid MW  UX OnuceiBaTh 0O0IIME XWMUYECKHE CBOMCTBA BEIIECTB pPa3IMYHbIX

COE€IUHEHHUI B COOTBETCTBHUH C IIOJIOKEHUEM
9JICMCHTOB B HCpHO}IH‘-IGCKOfI CHCTEME U
CTPOCHUCM HUX aTOMOB.

Knaccudukanus )51 HOMEHKJIaTypa
HEOPTraHMYECKUX BEIECTB (MEXIyHapOaHAs U
TPUBHUAJIbHASA). XHAMHYECKHUE CBONCTBa
BEIIECTB, OTHOCAIIUXCA K  Pa3IM4YHBIM
KJJacCaM  HEOPraHW4EeCKUX  COCIUHEHUI.
I'enetnueckas CBA3b HEOPraHUYECKUX
BEIIECTB.

KJIACCOB, IOATBEPKJIATh CBOMCTBA IIpUMEpaMu
YPaBHEHUN XUMUYECKUX PEAKIMI C OIOPOH Ha CXEMY.
Onpenenars BHJ XUMHUYECKON CBSI3M M TUI KPUCTAIUIMUECKOMN
PELIETKH BEIIECTBA € OIIOPOM HACXEMY.
IIporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX
CTPOEHUS TOCIIE IPEABAPUTEIBLHOIO pa3doopa.

BricTpanBarh pa3sBEpHyTHIE IUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha MHGOpPMAIMIO U3 y4yeOHHMKA M CIIPAaBOYHBIX MaTepuaioB, TPaMOTHO
UCIIOJIB30BaTh NU3YYCHHBIN IOHATUIHBIN anmapar Kypca XUMHUH.

Vcnonp30BaTh NpHU BHINOJIHEHUM Y4YeOHBIX 3aJlaHUil W B IpoOIEcce

MOJICKYJIAPHBIX
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

CrpoeHue BemiecTBa: BHUJbl XMMHUYECKOH | MCCIENOBATENIbCKON JI€ATEIbHOCTH HAyYHO-TIONMYJSIPHYIO JIUTEPATYPY|
CBA3U M THUIBI KPUCTAUIMYECKUX PEIIETOK. | XUMMUYECKOTO  COIEP)KAaHMsA, CIPAaBOYHBIE MaTEpHUaAllbl, PECYPCHI
3asucumocmv  ceoticmé eewecmeé om ux | IHTepHETa 10J pyKOBOACTBOM IIENArora.

cmpoenusl. PackpblBaTh CMBICT TEOPHUM 3JIEKTPOIMTUYECKOH JIMCCOLUALINU.
Xumuueckue peaknuu. kiaaccupukanus | OOBSCHATh NPUYMHBIICKTPOIIPOBOAHOCTH BOJTHBIX PACTBOPOB;
XUMHUYECKMX  pEeakuuid 10  pa3jIM4YHbIM CocTaBiaTh ypaBHEHHUs AUCCOLUAIMM KUCIIOT U IIEJI0YEH, OJIHbIE U
OCHOBAaHHUAM. COKpPAIICHHBIC XUMHWYCCKUC YPABHCHUSA XHUMHUYCCKUX peaKHHﬁ HOHHOI'Q
Teopus 31eKTPOIUTHUECKON AUCCOLMAMM | OOMEHa.
JleMoOHCTpaL U

1. Mojenn KpUCTAUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEILIECTB.

2. Kopotkonepuoanas u
JUTMHHOTIEpUOIHAS (POPMBI

3. Tlepuommyeckoit CUCTEMBI
XUMU4Yeckux  anementor . .
MenneneeBa

[Mpaktuueckass pabora Ne8  «Peakiumn
noHHOro oomMeHa» Ilpaktuueckas pabora Ne 9
«KauecTBeHHBIE ~ peakIMW HA  HWOHBI B
pactBope".

4. KonrtponmpHass  pabora  Neb
«DNEKTPOIIMTHYECKAS TUCCOLTUAIIMSD)

Paznen 3. HemeTtamibl u ux coequnenusi (24 1)

Tema 3. OOwmas OOmass ~ xapakTepUCTUKA  TaJIOTCHOB. OOBbsICHATH 0OITME 3aKOHOMEPHOCTH B W3MEHEHWH CBOWCTB

XapaKTepPHCTHKA Ocobennoctu HEMETAJUIOB M HX COEAMHEHWI B Ipelenax MalbIX IEPUOJIOB H

XHMHYECKHX CTPOEHHSI aTOMOB 3THUX  JJIEMEHTOB, rmaBHbIX — noarpynn  Ilepuonuyeckoil  cucTeMbl  XMMHUYECKHX

3J1IeMEHTOB VIIA- | xapakTepHble Ui HUX CTENEHU OKHCIICHHUS. JJIEMEHTOB C YYETOM CTPOEHHS HMX aTOMOB C MHCIIOJIb30BAaHHEM
rpynnsl. I'ajiorenst Crpoenue u (usnyueckne CBONCTBA MPOCTHIX CXEMBI.

(44) BEUIECTB —  TaJOreHoB.  XUMHYECKHE XapakTepu30oBaTh (U3NUECKHUE U XUMHUUECKUE CBOMCTBA MPOCTHIX

CBOMCTBA Ha npuMmepe xJjopa BEILIECTB TaJIOTEHOB (HA MpHMEpEe XJIOpa) U CIIOXKHBIX BEIIECTB

(B3auMoOIEHiCTBUE C METAJUIAMH, (x10poBOIOpOSIA, XJOpHUIA HATPHsI), CHOCOOBI WX TOJYYEHUs,

HeMeTalIaMU - BOJIOPOJIOM u IIPUMEHEHHE M 3HAueHHe B IPHUPOJE U KHU3HM YeEIOBEKa IO0cie
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

KHCIIOpOZIOM,  wenoyami). XJII0pOBOIOPOA.
ConsiHasi KuCJIOTa, XUMHUYECKHE CBOMCTBA,
noJy4enue, IPUMEHEHHE.

KadecTBeHHBIE peakl Ha TaJIOTCHH]I
WOHBI. /leticm8ue xniopa u X10po8ooopooa Hd

OpcaHu3m 4enoeexa

. Baxkneime Xaopuabl U1 UX HAXO0XKICHUE B

MIPUPOJIE.
JleMoOHCTpaL U
Buneomarepuansl: TamoreHsl M UX
coeguHeHus. O0pasibl XJI0PHUI0B.
JlaGopaTopHble U MpaKTHYECKHEe PA0OTHI
Jlabopamopmuwiii onvim:
Pacno3naBanue XJ10pHUA-UOHOB.

CTPYKTYPUPOBaHUS MaTepuaa.

OnpenensaTh rajJoreHUJ-MOHBI B PACTBOPE C MCIIOJIB30BAaHUEM
Tabauib " XapakTepHble peakiii Ha aHUOHBI".

[InanupoBaTb M  OCYIIECTBISATh Ha IPAKTUKE XHMHUYECKHE
9KCHEPUMEHTHI, MNPOBOAWTH HAOIMIOAEHHS, JeJaTh BBIBOABI IO
pe3ynbTaTaM SKCIEPUMEHTA IOCIIe IPEABAPUTEILHON pabOTHI.

CnenoBarph mpaBmiaMm Oe30macHOM paboThl B Ja0OpaToOpHH TPH
UCIIOJIb30BAaHUM  XUMHYECKOW IOCylbl U 000pylOBaHMS  IOJ
PYKOBOACTBOM II€Aarora.

BricTpanBath pa3BEpHYThIC NHMCbMEHHBIC U YCTHBIE OTBETHI C OIIOPOH
Ha MH(OpPMAIMIO U3 YU4eOHHMKA W CIPABOYHBIX MAaTEPHAJOB, TPAMOTHO)
UCIOJIb30BaTh U3yYEHHBIH NOHATUIHBIN annapar Kypca XUMHH.

Hcnonp30BaTh MpU BHIMOJIHEHUH YYeOHBIX 3a/JlaHUNl W B IPOIECCE
UCCJIEI0OBATEIbCKON JIETEIbHOCTH HAaY4YHO-TIOMYJISIPHYIO JIUTEpaTypY|
XUMHYECKOTO  COJICP)KaHMs, CIPABOYHBIE MaTepHajbl, pPECypCHl
WHurepHera

Tema 4. OOmas
XapaKTepHCTHKA

XUMHYECKHX
3JIEMEHTOB VIA-
rpynnsl. Cepa u eé

coequHeHus (5 u)

OO0mas xapakTepucTuka 3ieMeHToB VIA-
rpymnmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB
3TUX OJJIEMEHTOB, XapaKTEepHbIE i1 HUX
CTETICHU OKHCJICHHUS. Crpoenue U
¢u3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa ¥ CEPBI.

AmoTponHbele MOIU(UKALMKM KHCIOpOia
n cepbl. XHUMHYECKHE CBOMCTBA CEPBHIL.
CepoBosopon, cTpoeHue, (QU3NUECKHE U
XUMHUYECKHE  CBOMCTBAa  (KHMCIOTHBIE H
BOCCTaHOBUTENbHBIE). OKCHUIBI Cephl Kak
IIPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas
KHCIIOTa,  (U3MYEeCKHe U XUMHUYECKHE
cBOMCTBa (00IIME KaK MpeACTaBUTENs Kilacca
KHCIIOT U CHelU(pUUEcKHe), IpUMEHEHHE.

CepHucras Kucjora.

XHMMHYECKUE PEeaKIiy, JIexkKallie B OCHOBE

OOBbsCHATH O00IIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
a51eMeHTOB VIA-rpynnel U MX COEIMHEHUN C Y4ETOM CTPOCHMS MX
aTOMOB C OIOpoil Ha cxemy "VI3MeHeHue paarycoB B MOArpymmax".

XapakTepu3oBaTh (PU3NUECKHUE U XUMHUECKUE CBOIMCTBA MPOCTOTrO
BEIIIECTBA CEPbl M €€ COeIMHEHHH (CepoBOAOPOMAA, OKCUIOB CEPHI,
CepHON KHUCIOTHI, CyIb(PaTOB), CIIOCOOB! X MOIYy4YEHUs, IPUMEHEHNE
Y 3Ha4€HHE B MPUPOJE U KU3ZHU YEJIOBEKA C OMOPOI Ha CXEMY U IUIaH.
OnpenensaTs HaTMYUE CyIb(aT-HOHOB B PacTBOPE.

OOBSCHATH CYIIHOCTh AKOJIOIMUECKUX MpoOJeM, CBA3AHHBIX C
nepepaboTKOM  COeAMHEHMH cepbl  TOCie  CTPYKTYPHpPOBAHHUS
MarepHaa.

[InanpoBaTh M OCYHIECTBIATH HA TMPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTBI, TPOBOAUTH HAOIIOJAEHMSI, JellaTh BBIBOJBI 110
pe3yspTaTaM 3KCIIEPUMEHTA.

CnenoBath mpaBwiaM Oe3onmacHO paboThl B JIabopaToOpuM IpU
UCTOJb30BAaHUM XMMHUYECKOM TOoCyIasl U 00OpyIOBaHUS IOJ
PYKOBOJICTBOM II€Jarora.
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS
IIPOMBIILIJIEHHOTO crocoba  TOJydeHUs [Tpou3BOMUTE BBIYUCICHHUS TI0 XUMHUYECKHM YPaBHEHHSIM TIO
cepHOM KHUCIOTBL. COJIM CEpHOM KHUCIOTHI, | AICOPUTMY.

KayecTBEHHass peakuus Ha Cyinbdar-uoH. Hcnonb30BaTh MpH  BBIMOJIHCHUW YUYEOHBIX 3aJaHUA  TEKCTHI
Haxoxpaenue ceppl M e€ coenuHeHud B | yuyeOHHMKa, chpaBouHble wMmarepuanbsl ([lepuoguueckyio cucremy
pUPOJIE. XUMUYecKuX 3remMenToB Jl. V1. MenneneeBa, Tabnuily pacTBOPUMOCTH
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH | KUCIOT, OCHOBAaHUM M cojJell B BOJAE, JIEKTPOXUMHUUYECKUU psij
CpeIbl COCTUHEHUSIMU cepbl (KUCIOTHBIC | HAMPSHKEHUH METaJIOB).
TOXKIM, 3arps3HEHHE BO3AyXa U BOJOEMOB), Hcnonb30Bath Mpu BHIMOTHEHUH Y4€0- HBIX 3aJJaHUI U B TIpOIecce
CIOCOOBI €T0 MPEOTBPAILCHHS. HCCJIEIOBATEIbCKOM E€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
JemoHcTpanuu XUMHUYECKOTO COJIEP)KAaHMsI, CIPABOYHBIE MaTepUaNbl, PECYpPChI
Konnexkuuu (Bugeomarepuansl): cepa u e€ | MHTepHeTa mociie KOHCYIbTallMU € IIEAarorom
COETUHEHUSI.
OOyrnuBanue caxapa T0oJa  JEHCTBUEM
KOHIEHTPUPOBAHHOMN CepHOI KHCIIOTBHI.
JlaGopaTopHble U IPAKTUYECKHE PAOOTHI
JlabGopaTopHbIE OMBITHI:
Ob6napyxeHue cyiab(haT-uOHOB.
B3aumoneiicteue pa30aBieHHOI
CEPHO KUCIIOTHI C IIMHKOM. BbraucieHus
M0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii;
Tema 5. OOmas OO0mas xapakTepUCTHKa 3JIEMEHTOB VA- OOBsicHATh OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB
XapaKTepHCTHKA rpynnbl. OCOOEHHOCTH CTPOEHHMSI aTOMOB | AIIEMEHTOB VA-TPYNNbl M WX COCIUHEHUH C y4€TOM CTPOEHHS HX
XUMHYECKHX ATUX OJJICMEHTOB, XapaKTepHbIC JJII HUX | aTOMOB.
3J1eMEHTOB VA- | CTENIEHU OKUCIICHUS. XapakTepru3oBarh (GU3MYECKUE U XMUMHUYECKHE CBOWCTBA MPOCTHIX
rpynmnsbi. A3or, A30T, pacnpocTpaHeHHME B TIpUPOJE, | BemiecTB a3ora W ¢ochopa W UX COeAUHEHUN (aMMHaka, COJIeH
dochop U UX | Qu3uyeckue W XMMHUYECKHME CBOICTBa | aMMOHHS, a30THOW KHUCIIOTBI, HUTPATOB, okcuaa ¢ocdopa(V) u
COeIMHEeHUS (B3auMmoselicTBre c MeTaJulaMHu u | pochopHoit kucnoTel, (ocdaToB), CHOCOOBI HMX MOITYYESHHUS,
(7 3) HEMETallJIaMH - KHCIOPOJOM U BOJOPOAOM). | MPUMEHEHHE U 3HAu€HWE B TPUPOJEC M IKU3HH 4YeJIOBEeKa C

Kpyrosoport azora B npupoze.

AMMuak, ero (pu3nuecKue U XMMHYECKUE
CBOICTBA

(okucIeHne, OCHOBHBIE CBOMCTBA BOJIHOT'O

pacTtBopa), noiaydyeHue u npumeHenue. Comau

WCIIOJIb30BAHUEM CXEMBI.

Omnpenensatb MOHBI aMMOHHSA U (ocdaT-HOHBI B pacTBOpe C
UCIOJIb30BaHUEM TalnuIbl "XapakTepHble peakluud Ha KAaTHOHBI U
AQHUOHBI".

OOBACHATh CYHIHOCTh JKOJOTHYECKUX NPOOJEM, CBSI3aHHBIX C
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

aMMOHHS, WX (QHU3MUYECKHE M XUMHUYECKHE
CBOMCTBa (pa3ioXkeHue, B3auMOJEHCTBHE CO
menoyamu), npuMmeHenue. KauectBenHas
peaKiys Ha MOHbl aMMOHMSIL.

A3oTHasg KucinoTta, €€ (QU3NYECKUe W
XUMHUYECKHE CBOICTBa (o6rmme KakK
MPEICTaBUTEIIS KJlacca KHCIIOT U
cneunpuyeckue).  AszoTucras  KHCIOTA.
Vcnonp30oBaHne HUTPATOB M COJICH aMMOHUS
B Ka4eCTBE MMUHEPAJIbHBIX Y100pEHUH.

XUMHUECKOE 3arpsi3HEHUE OKpPYKaroUen
CpeAbl COEIMHEHMS MM a30Ta (KUCIIOTHbIE
JOXIW, 3arps3HEHHe BO3AyXa, IOYBBI |
BOJIOEMOB).

docdop, aIOTPONHBIE MOIUPUKAINN
dbochopa, usmueckne U  XUMHUECKUE
CBOMCTBa (B3aMMOJICUCTBHE C METaJJIaMH,
HeMeTalJlaMH, KOHIIEHTPUPOBAaHHON a30THOM
U CEpHOM KUCIIOTaMH).

Oxcun  dochopa(V) u  docdopnas
KHCIOTa, (U3MYECKHEe W  XUMHYECKHE
CBOWCTBa, HOJy4YEHHUE. KavecTBenHas
peakuus Ha pochaT-uoHBHI.

Hcnonb3oBanue ¢ocdaroB B KayecTBe
MUHEpaJbHBIX  yIoOpeHuil.  3arps3HeHue
MPUPOJHBIX BOJOEMOB (ochaTaMu.

JemMoHCcTpanyu

Komnexuuu: pocdop u ux coeAuHeHHs.

Bsaumopeiicteue KOHIIEHTPUPOBaHHOU
a30THOM KHMCJIOTHI C MEJIBIO.

JlaGopaTopHbie U TPaKTUIECKHUE PAOOTHI

JlaGopaTopHbIE OMBITHI:

1. BzauMmogeiicTBue cosieli aMMOHHS C

HAXO0XJICHUEM COCTUHEHM a30Ta U Gocdopa B OKpyKaroliei cpese.

[TnanupoBaTh W OCYHIECTBIIATH HAa TPAKTHKE XUMHYECKUE
OKCIIEPUMEHTBI, TPOBOJUTH HAOIIOACHUS, JeJIaTh BBIBOJBI I10
pe3yJibTaTaM KCIepH-MEHTA.

CrnenoBarp mpaBuiaMm Oe30macHOi pabOThl B J1aOOpPAaTOpUU TpU
UCIIOJIb30BAHUH XUMHYECKOH TOCY Bl M 000PYyIOBaHHUS.

[Tpou3BOAMTE BHIYUCICHHUS TI0 XUMHYECKAM YPABHCHUSIM.

Hcnonp30BaTe NpH  BBHINIOJIHEHUH YYEOHBIX 3aJ@aHUH  TEKCTHI
y4eOHUKa, CIIPaBOYHBIC MaTepHaibl (HEPHOAUYCCKYIO CHCTEMY
XUMHUYECKHX 3eMeHToB J]. 1. Menneneena, Tabiauily pacTBOPHMOCTH
KHCJIOT, OCHOBaHUM MW COJEM B BOJE, JJIEKTPOXMMMYECKUH psf
HaINpsDKeHUH METaJUIOB).

Hcrions30BaTh TpH BHIMOJHCHUN YYEOHBIX 3aJlaHUI U B MPOIECCE
UCCIIEI0BATEIbCKOM eITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPaTypy
XMMHYECKOTO COJICP)KaHMs, CIPABOYHBIC MAaTEpPHAJbl, PECYPCHI
WNHTepHeTa nociie KOHCYJBTAINH C TIEJaroroMm
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TEMA OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS
ENOYBIO.
2. OsnakomiieHue ¢ oOpa3uamMu a30THBIX
1 GochopHBIX yIOOpEHUH.
[TpakTuueckas pabora:
Ne 10. IlonyuyeHne aMMuaka, U3y4yeHHE €O,
CBOMCTB.
Buviuucnenusn
— [0 YPaBHEHUSIM XUMHUYECKHUX PEaKIIHii
Tema 6. OoOmas Yriepon, amioTpOnmHbBIE MOIUGUKAINN OOBsicHATh OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWMCTB
XapakTepuc- THKa | (rpadur, anmas), pacmpocTpaHeHue B | 2IeMeHTOB [VA-Tpynmbl U UX COCOUHEHHH C Y4ETOM CTPOCHHUS UX
XUMHUYECKHX npupone, (QuU3MUECKHe M XUMHYECKHE | aTOMOB.
3J1eMEeHTOB IVA- | cBoiicTBa. Ancopbrusi. Kpyrosoport XapakTepu3oBaTh (GU3NYECKUE U XUMUYECKHUE CBOWMCTBA MPOCTHIX
rpynmnsbi. yriepoja B IPUPOAE. BELIECTB yIJIepo/ia U KPEMHUS U UX COEAMHEHUN (OKCUIOB YIJIEpoJa,
Yriepoa U KpeMHUI Oxkcunel yriuepona, ux (usuyeckre W | YyrOJIbHOW KHUCIOTHI, KapOOHATOB, OKCHJAa KpPEMHHUS, KPEMHHEBOU
U MX COeTUHEHUSI XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE C | KMCIOTHI, CUJIMKATOB), CHOCOOBI UX MOJyYEHUs!, IPUMEHEHUE
(84) MeTaJUIaMH, HEMeTaJlIaMH, U 3HaY€HHUE B MPUPOJAE U KU3HU denoBeka. OnpenensTh kapooHaT-
KOHIICHTPUPOBAaHHOM Aa30THOW W CEPHOM | M CHIIMKAT- HOHBI B pacTBOPE.
KHCIIOTaMU), UX JIGUCTBUE HA IKUBBIC OOBSICHATH CYIIHOCTh AKOJOTMUECKUX MPOOIEM, CBA3AHHBIX C
OpraHM3Mbl, TIOJy4Ye€HHE M TMPUMEHEHHE. | HaXOXKJIECHUEM YIJIEKHCIIOTo ra3a B OKpyXxarouiei cpene.
DKoJoru4eckre MpoOJaeMbl, CBSI3aHHBIE C [InanupoBaTh W OCYWIECTBIATh Ha TMPAKTHUKE XUMHUYECKHE
OKCHJIOM yraepona(IV); TUNOTE3a | DKCIEepUMEHTHI, [IpoBOoAuTh HAOMIONEHMS, JeNaTh BBIBOJBI 10
rI100ambHOTO MOTEIUICHUS KJIMMaTa; | pe3ylbTaTaM SKCIepUMEHTA MOCe MPEeABAPUTENBHON pabOTHI.
MapHUKOBBIN AP PEKT. CnenoBate mpaBmwiaM Oe3onacHoi paboOThl B JIabopaTOpUM IpU
VYronpHas KucioTa M €€ CONMM, UX | MCIOJIb30BAaHUHM XMMUYECKOH MOCYAbl U 000pyI0BaHHUS.
¢busznueckne HM  XMMHYECKHE  CBOMWCTBA, Hcnonb3oBaTh MpH BBHIMOJIHEHWH Y4YEOHBIX 3aJaHUA TEKCThI

noinyyeHue M npumeHeHue. KadecTBeHHas
peakius Ha KapOOHAT-UOHBI.

Hcnons3oBaHue KapOOHATOB B  OBITY,
MEOUIINHE, HpOMI)IH_U'I €HHOCTH, CCIILCKOM
XO03IUCTBE.

Kpemuuii, ero ¢pusnueckue u XuMuieckue
CBOWCTBa (Ha MIpHUMEpE B3aMMOJCUCTBUS C
METAJUIaMHd U HEMETaJllIaMM), TMOJIy4YEeHUEe M

yueOHUKa, crpaBounble Matepuaibl (Ilepumomudeckyro cucremy
xumuuecknx snemeHToB J1. 1. MenaeneeBa, Tabnuily pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHMM U COJIEM B BOJE, DJIEKTPOXUMHYECKHU Pl
HaIpPsHKEHUH METAJNIOB) TTOCJIC KOHCYIIBTAIIUH C TIEIaroroM.

Hcnonb30BaTh MpH BBHIMOJIHEHUN YU4EOHBIX 3aJaHUM M B TIpoOIecce
HCCIIEIOBATENIbCKON JIEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPyY
XUMHUYECKOTO COJAEpKAHUs, CIPABOYHBICE MaTEpUANIbl, PECYPCHI
Nutepnera
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TeMa

OcHOBHOe coepkaHue OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

MIPUMEHEHHUE B PJICKTPOHUKE.

CoenuHeHus KpeMHus B ripupoje. Oo1me
npencrasienus o0 okcuae kpemHus(IV) wu
KpeMHHEBOM  kucinorte.  Cuiamkarel, HX

UCTOJb30BaHUE B OBITY,  MEIHIIMHE,
IIPOMBIIIJIEHHOCTH.

Bax-Helne CTPOUTEIBHBIE MaTEPUAIIBI:
KepaMHKa,  CTEKJIO,  LIeMEeHT,  OETOoH,
xene300eToH. [IpoGiemsbr

6e301acHoro UCIIOJIb30BaHUS
CTPOMUTENBHBIX MaTepUaJIOB B IOBCEAHEBHOMN
KU3HU.

JemMoHcTpanuu

Mogenn  KpUCTAUIMYECKUX  PEIIETOK
anMasa, rpadura, MOJICKYIIbI QysuiepeHa.

AncopOuust  pacTBOPEHHBIX  BEIECTB
aKTUBHUPOBaHHBIM yriéM. [IpoTuBoras.

Buneomarepuaisr: CUJIMKATHAs
MIPOMBIIIJIEHHOCTb. Mopenn MOJIEKYJI
OpPraHMYECKUX BEILECTB.

JlaGopaTopHbie U TPaKTUYECKUE PAOOTHI

JlaGopaTOpHBIi OMBIT:

KauecTtBeHHast peakiusi Ha KapOOHAT-HOH.
[IpakTuyeckue paboOTHI:

Ne 11. Ilomydyenue yriekuciaoro rasa u
U3y4YEHUE €ro CBOMCTB.

Ne 12. PemeHne sKCHepUMEHTAIBHBIX
3aj1a4 o reme «Hemeramnboy.

Bbruncnenus no ypaBHEHUSIM XUMHUECKUX
peakuui

Paznen 2. Merasibl U ux coexuHenus (20 q)
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

Tema 7. O0mme
CBOMCTBAa METAJJIOB

(4 @)

OOmass  xapakTEepUCTHUKAa  XUMHYECKHUX
AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nonoxenuss B llepuogudeckon  cucreme
xuMmudeckux sneMmenToB JI. Y. Menpaeneepa u
cTpoeHust aromoB. CTpoeHHE METAJUIOB.
Mertannudeckass CBsI3b W METaJUIMYecKas
KpUCTAJUIMYECKas pemeéTka.
DNEeKTPOXUMUYECKUN  Psii  HaNpsHKEHUU
MeTaioB. @Du3nMyeckue U XUMUYECKHE
CBOMCTBa METAUIOB (B3aUMOJIEEHCTBUE C
KHCIIOPOJIOM, BOJAOHM, KkucioTamu). OOmiue
CHOCOOBI MOJTYYEHHUS] METAJLIOB.

IlonsiTHE O KOpPpPO3MM METAUIOB H
OCHOBHBIE CIOCOOBI 3aIIUTHl OT KOPPO3HH.
CnnaBel (CTaslb, YYTyH, JAIOpPaIOMUHUM,
OpoH3a), WX TMpPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

JeMoHcTpanumn

O3HakomiIeHHE ¢ 00pa3laMu METaIoB U
CIUIaBOB, MX (PU3MUECKUMHU CBONCTBAMH.

Mogenun  KpUCTAUIMYECKUX  PEHIETOK
METaIJIOB.  Bupeomarepuansl:  KOppo3Hs
METAJUIOB.

JlaboparopHble U MTpaKTUIECKHe paboThI

JlaGopaTopHBIE OTIBITHI:

OzHakoMJieHHE C oOpa3lamMu CILJIaBOB
METAJIJIOB.

3aBUCHMOCTh CKOPOCTH PEAKIIMH MeTayia
C KHUCJIOTOM OT MPUPOBI METAJIIA.

Breraucnenus

110 YPAaBHCHUSIM XUMHUYCCKHUX PEAKITHIA.

PackpbeiBath CMBICTT HM3y4aeMbIX MOHSATUA M MPUMEHATH OTH
MOHATUSA [IPU ONKMCAHUM CBOMCTB BELIECTB U UX MPEBPALICHUM.

OOBsICHATH O0IME 3aKOHOMEPHOCTH B HM3MCHCHHH CBOWCTB
AJIEMEHTOB-METAJJIOB M HX COCOUHEHHUW C YYETOM CTPOCHHS HX
aTOMOB.

XapakTepu3oBaTh CTPOCHHWE METAIIOB, O0IMe (u3nUYeckue Hu
XUMHUYECKHE CBOMCTBA METAJIOB.

XapakTepu3oBaTh 00IIME CHOCOOBI MOMYyYEHHUS METAIJIOB IOCIHe
CTPYKTYPUPOBAHHUS MaTepHUala.

CnenoBate mpaBuwiaMm Oe3omacHOW paboOThl B JIabopaTOpuH IpU
WCIIOJIb30BAaHUH XUMUYECKON TTOCYIBI U 000PYIOBAHHUS.

[Ipon3BOANTE BEIYMCIICHHS 10 XUMUYECKUM YPABHEHUSIM.

Hcrnonb30BaTh MpH  BBIMOJIHEHWW Y4YEOHBIX 3aJaHUNA  TEKCTHI
yueOHUKa, crpaBouHble Matepuansl (Ilepuogmdeckyro cuctemy
xumuueckux semeHToB 1. V1. MenpaeneeBa, Tabnauily pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHMM U COJIEM B BOJE, DJIEKTPOXUMHYECKUU Pl
HaNpPsSDKEHUH METaJlIOoB).

Hcnonb30BaTh MpH BBIMOJHEHUN Y4eOHBIX 3aJaHUI U B MpoIiecce
HICCIIEN0BATENbLCKOMN

JNEATEIbHOCTH  HAyYHO-TIOMYJSAPHYIO JIMTEPATYpPy XUMHUUYECKOTO
CoZiep>KaHus, CHpPAaBOYHBIE MaTepuaibl, pecypcbl MHTEepHETa mocie
MPEABAPUTEIIBHON KOHCYIBTALMU C IIEAArOrOM
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

Tema 8. Baxueitmme
MeTAJIbI M UX

COCANHCHUA
(16 )

Ilemounsie wmerawiel. Ilomoxenue B
[Tepuonuueckoit CHCTEME XHMHYECKHX
anementoB [[. M. MengeneeBa, crpoeHue
aToMoB. Haxoxnenue B mpupoe.

duznyeckue U XMMHUYECKHE CBOMCTBA (Ha
npuMepe Hatpus ©  Kaaus). OKcuabpl H
TUAPOKCHIBI HaTpus U kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB M UX COCAUHCHUM.

[llenouyHo3emMenbHBIC METAJUIBl MAarHUM W
KaJblUid, cTpoeHue aroMoB. IlojokeHue B
[Tepuoanueckoit CHCTEME  XHMHUYECKHX
anemeHToB JI. 1. MenaeneeBa. HaxoxaeHue
B mnpupoae. Duznyeckue M XUMHUUYECKHE
CBOICTBA.

Baxnerimme coemnHEHUS Kaablus (OKCH/I,
THAPOKCH, CONN). KECTKOCTH BOJBI U
CIIOCOOBI €€ yCTpaHEeHUS!.

AnoMuHMI. Ilonoxenue B
[Tepuonnueckoi CHCTEME  XHMHYECKHUX
anemeHtroB J[. M. MenneneeBa, crpoeHue
aroma. Haxoxnenne B npupoje. dusnyueckue
U XUMHUYEeCKHe CBoiicTBa. AmdoTepHbIe
CBOMCTBA OKCHJIA U THIPOKCHUA.

Kenezo. Ilonoxenne B Ileprmommueckoit
cCUCTEME XHMHYEeCKuX »dyiemeHntoB J[. U.
MenaeneeBa, ctpoeHue atoma. HaxoxneHnue
B mnpupoae. Duznveckne u XUMHUUYECKHE
cBoiictBa. OKCHIBI, THUIPOKCUABI M COJHU
xene3a(ll) u sxenesa(Ill): cocras, cBoiicTBa u
MOJTyYEHHE.

OOBsCHATH O0OIIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
AJIEMEHTOB-METAJJIOB B TIpynmnax M MX COCIWHEHHH C Y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKUE U XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEILECTB METAJJIOB M UX COCAUHEHUN (OKCUIOB, TUIPOKCHUIOB, COJICH)
C Omopoil Ha cXeMy, CIOCOObl HMX TMOJY4YeHHs, NPUMEHEHHE U
3HAYEHUE B MPUPOJIE U KU3ZHU YEJIOBEKA.

Pacno3HaBath ¢ 1OMOIIBIO KAaYeCTBEHHBIX pEAKIUN HOHBI
MeTaJjIoB  (MarHus, alIOMHUHHSA, LMHKA, JKele3a, Meau) ¢
HCITOJI30BaHUEM TaOIHIlBl " XapaKkTepHbIC PEaKIIMK Ha KATHOHBI'".

[InanupoBaTh M OCYHIECTBIIATh HA IMPAKTUKE XUMHUYECKHE
OKCIIEPUMEHTHI, TMPOBOJUTH HAOIIOJACHUS, JeJlaTh BBIBOJBI IO
pe3yJsibTaTaM 3KCIEPUMEHTA.

CnenoBate mpaBuiaMm Oe3omacHoOi paboOThl B J1a0OpaTOPUU MpU
MCI0JIb30BaHNU XUMHUYECKOM MOCY/bl U 000pYI0BaHUS.

[Ipon3BOAUTH BEIYMCIIEHHS 10 XUMUYECKUM YPABHEHUSIM

BoicTpanBath pa3BEpHYThIE NHCHbMEHHBIE WU YCTHBIE OTBETHI C
onopoil Ha nHpopMalMI0 U3 y4eOHHKA U CIIPaBOYHBIX MaTe€pHajoB,
IPAaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM IOHATHWHBINA anmapar Kypca
XUMUHU.

Wcnonb30BaTh MpH BBINOJIHEHWN Y4eOHBIX 3aJjaHUM U B Mpoliecce
HCCJIEI0BATEIBCKON NEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYpPY
XUMHYECKOTO COJEpXaHUs, CIPaBOYHbIE MaTepHalibl, PECypChI
WNHurepHera.
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

JdemMoHcTpanuu
B3aumoaeiicTBue HaTpus ¢ BOJOM.
OkpaiuBanue IUIaMEHU HOHAMU HaTpus |

kamms. OkxpalMBaHWE TUIAMEHH  HMOHAMU
KaJIbIIHs.

BsauMoelicTBue OKcHIa KaJIbIUs ¢ BOJOM.
Buneomarepuansl:  ropeHue  keinesa B

KHCIIOPOJIE U XJIOPE.
JlaGopaTopHble 1 IpaKkTHYecKHe padoThI
Jlabopamopnvie onvimbi:

O3znakomiieHHE C 00pa3liaMu aJlOMUHHUS U €T0
cr1aBoB. AMQOTEpHbIE CBONCTBA THIAPOKCHIA
AIFOMUHUSL.

KauecTBeHHBIE pPEAaKIMM HAa HOHBI KeEJe3a.
JKéctkocTh BOABI M METOABI €€ YCTpaHEHUS.
IIpakmuyeckue pabomol:

Ne 10. Pemrenue sKkcriepuMeHTATBHBIX 321449 110
TeMe «MeTaby.

Buviuucnenusn

10 YPAaBHEHUSIM XUMHUECKUX peaKkIuil

Paznen 3. [lepBoHayaiibH

ble XUMHYeCKHe MOHATHS 00 OpraHuveckux Bemecrsax, 10u

Tema 9.
IlepBoHayabHBIE
XHMHUYecKHe MOHATHSA 00
OpPraHuYecKux
BellecTBax

OO6mue mpencTaBieHuss 00 0COOEHHOCTAX

cocTaBa M CTPOECHHMS  OPraHWYECKHX
COCIMHEHUH yIJIepoaa.

IlepBoHavyasibHBIE MMOHATHUS 00
OpraHUYECKUX BEILECTBAX KakK 0
COEAMHEHUsX  yriepoaa (MeTaH, 9TaH,
OTUJIEH, AaLETWIIECH, JTaHOII, [JIMLIEPUH,
YKCyCHas KHCJIOTA). HNx cocraB u
xuMu4yeckoe  crpoenue. Kiaccudukarus
oprannyeckux  BemecTB.  Ilomatme o

OOBACHATH NMPUUYUHBI MHOTO0Opa3us BEIIECTB, WIJUIIOCTPUPOBATH
B3aUMOCBSI3b

HEOPraHUYECKUX COCAMHEHUH YIIIepoJa U OPraHUYECKUX BELIECTB
IOJ PYKOBOJICTBOM YYHUTEIIS.

OOBsCHATH ycnoBHsS 0€30MaCHOTO HCIOJIb30BaHUSA BELIECTB U
XUMHUYECKHUX PEAKIHii B OBITY.

XapakTepru3oBaTb  pojb  XMMHMHM B Pa3IUYHBIX
JEATEIbHOCTH  JIFOAECH, OCHOBHBIE BEIIECTBA U
IIPUMEHSIEMBIE B )KU3HU COBPEMEHHOI'O YEJIOBEKA.

chepax
MaTepHabl,
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TeMa

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1€SITEJIbHOCTH 00y4aI0 U XCS

OMOJIOTUYECKH BaXXHBIX BEUIECTBAX: JKUPAX,
Oenkax, yrieBoJax — W WX POJU B KHU3HU
YyeJoBeKa. MarepuanbHoe €UHCTBO
OpraHUYeCKUX U HEOPTraHUYECKUX
COCIMHECHUM.

[TpupoaHblE HMCTOYHHKH YTJIEBOJOPOIOB
(yrosp, mpupoIHBIA ra3, HEPTH), MPOIYKTHI
UX T1epepadoTKH, HUX pPOib B OBITY U
MPOMBIIITICHHOCTH..

Paszngen 4. O6001menne

MaTtepuaJia no kypcy «Heopranuveckas xumus»(4 4)

Tema 10. Xumus u HoBble  marepuanmbl M TEXHOJOTHH.
OKpy:Kamoumas cpeaa, | BemecrBa um Marepuassl B IOBCEIHEBHOU
I KU3HM 4YeJloBeKa. XUMHUS U  3J0pOBbE.

be3zonacHoe HCIONB30BAHME BEIIECTB W
XUMHUYECKHX PEaKIuil B OBITY.

OCHOBBI  DKOJIOTUYECKOM TI'PaMOTHOCTH.
XUMUYECKOE  3arpsi3HEHHE  OKpYXKarollen
Cpenbl (npenensHO JIOTTyCTUMAst
KoHI1eHTpauus Bemects — [1/IK).

Ponp xumum B pemIeHUM 3KOJOTHYECKHX
npobiem

O6o0menue O06o001IeHre U cucTeMaTr3aIus Mo Kypey
MaTepuajia Io Kypcy «Heoprannyeckas XuMus»
«Heopranuyeckas

XUMHUS», 34

XapakTepu3oBaTb  poiib  XMMHHU B  Pa3IUYHBIX
NESITeTbHOCTH  JIIOJIeH, OCHOBHBIE BEIIECTBA U
MIPUMEHSIEMbIE B )KU3HH COBPEMEHHOT'O YeJIOBEKa.

. OOBsCHATH yCIIOBUS 0€30MacHOrO WCIOJIB30BAHUS BEIICCTB U
XUMHUYECKUX peakuuid B OBITY AHATU3UPOBATH U KPUTUYECKU
OLCHUBATH I/IH(l)OpMaIII/IIO O BJIMAHUM MNPOMBINIJICHHOCTH, CCJIBCKOI'O
XO034HCTBa, TPAHCIOPTAa M JAp. HA COCTOSIHME OKpY’XKarollei Ccpesbl.
VYMeTh OKa3bLIBaTh NEPBYIO MIOMOIIbL IMPHU XHUMHUUYCCKHUX OXOrax Hu
OTpaBJICHUSIX.

[Ipunumarbs yuyactTue B OOCYXKIEHUU MPOOJIEM XUMUYECKOW U
HKOJIOTMYECKON  HAIMpaBJICHHOCTH, BBICKa3bIBaTh  COOCTBEHHYIO
MO3HIIMIO 110 TIPpoOJIeMe U MpeIaraTb BO3MOXKHBIC ITyTH €€ pEeIIeHUsIC
omopoii Ha MH(pOpPMANMIO U3 YUeOHUWKA M CIPAaBOYHBIE MaTEpUAIHI,
pecypcbl HaTepHeTa

chepax
MaTepHUabl,
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