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I[TOACHUTEJIBHAS 3AIINCKA

Pabouas mporpaMma mo XuMUHU JJisi 00y4aromuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
paszsutus (manmee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIETO 0Opa3oBaHUs pa3paboTaHa Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero odpazoanusa (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaTEIHLHON MPOTPaMMBI
OCHOBHOro obOmiero oOpazoBaHus sl OOydyalIIMXCS €  OIPAHUYEHHBIMU
BO3MOXXHOCTAMHM 310poBbs (ITprkaz Munnpocsemenus Poccun ot 24 Hosa0ps 2022 1. Ne
1025), pabGoueii mporpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHMs MO YU4eOHOMY MPEIMETY
«Xumusi», paboueld mporpaMmbl BOCIIUTAHUS, C YUYETOM paCIpeleNIeHHbIX MO0 Kjaccam
poBepseMbIX TPeOOBaHUM K pe3ylibTaTaM ocBoeHus PDenepaibHON aganTHUPOBAHHOM
o0Opa3oBaTebHOW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs 1Jisi 0OyYarOIIMXCS C
3a/IEpKKON TCUXWYECKOTO PA3BUTHS U DJIEMEHTOB COJAEPXKAHUs, IPEICTABICHHBIX B
VYHuBepcaibHOM Koau(pukarope mo xumuu, KoHuenuuu mnpenogaBaHus Y4eOHOIO
npenMera « XuMus» B 00pa3oBaTesbHBIX opraHuzanusx Pd, peanusyromux oCHOBHbIE
001eo0pa3zoBaTebHbIE TPOTPaAMMBI.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro OO0pa30BaHUs
XUMUS KaK Y4EOHBIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPHUPOJIBI,
(GOpMHpPOBaHMM HAyYHOM KAPTUHBI MHpA, CO3JAHUM OCHOBBI XHMHYECKHX 3HAHH,
HEOOXOJAMMBIX JJI1 MOBCEIHEBHOM W3HU, HABBIKOB 3J0POBOTO M O€30MACHOIO s
YelloBeKa M OKpYyXKawlled ero cpeiapl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
DKOJIOTUYECKOMN KYJIBTYPBI.

YenemHocTh U3y4EHHs] XMMHMM CBSI3aHA C OBJIAJICHUEM XUMHYECKUM SI3BIKOM,
coOntofiecHueM TMpaBwil  0e30macHOM  pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETaMU
IIKOJIBHOI'O Kypca.

[Iporpamma BKJTIOYaET B ce0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SIBJISIETCSI CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOyYarOUIUXCs M UX
0COOBIM 00pa30BATEIILHBIM MMOTPEOHOCTSIM.

B coxepkaHuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATaOMINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHUE CBOWMCTB BEIIECTB,
MCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U IIyTE€N yIIPaBICHUS UMU
B LIEJISIX ITOJTYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmommueckuii 3axkoH .M. MenaeneeBa ¢ KpaTkumu
CBEIECHUSMH O CTPOCHHHM aTOMa, BHIAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIUU.

B u3ydeHun Kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB



YUYEHUYECKOTO SKCIIEPUMEHTAa, COOJIIONCHHUI0O HOPM M MpaBui 0e30macHoil paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus jaHHON MpOTrpaMMBbI B Mpoliecce 00ydeHUs MO3BOIUT 00ydaronuMcs
¢ 3IIP ycBOWTh KIIIOUEBBIE XUMHYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMHUHU CPEJI IPYTUX HAYK O IPUPOJIE.

N3yyenue xumuu crnocoOCTByeT (OPMHUPOBAHHUIO Y OOYYAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHUIO OOIIEHAYYHBIX METOJIOB (HAOMIOJEHUEe, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO NPUMEHEHHS HAYYHBIX
3HAHWI, OCHOBAaHHOIO HAa MEXIPEAMETHBIX CBA3SIX € mnpeameramu «OKpyKarouui
mupy», «®Duzukay, «buomorus», «l'eorpadus», «Maremaruka» u GopMUPYET
KOMIIETEHIIMM, HEOOXOMuUMBbIE JUIS TPOJOJDKeHHs 0o0pa3oBaHuMs B 00JacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUU CIOCOOCTBYeT pa3BuTHIO Yy oOywatounmuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)KeHMs, (YHKIMOHAJIBHOM  TIPAMOTHOCTH, YMEHUS
BOCIPUHUMATh M KPUTHUECKH aHAIU3UPOBaTh HHPOPMALMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTh IpEAMeTa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMH
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B yYCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAUMBIX JUJIsl TOBCEAHEBHOW H3HU; HABBIKOB 370pPOBOr0 U 0O€30IIaCHOTO IS
YeJloBEeKa M OKpYXKarollel ero cpenbl odpasa >ku3HH; (POPMUPOBAHUU IKOJIOTUUECKOU
KYJIbTYDBI.

[Iporpamma oTpaxkaeT coaep:kaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenue yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEAEICHHYIO TPYAHOCTh JJIsI 00YYaroIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBHON IEATEIbHOCTH, MEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO OOILIEro 3amaca
3HAHWM, MOHWKEHHBIM I1O3HABATEIIbHBIM HHTEPECOM U HHM3KHM YPOBHEM pEUYEBOTO
pa3BUTHS.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxouMa ajanTaiys o0bemMa U Xapakrepa y4eOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JJAaHHOW KaTeropuu OOYyYaroIIMUXCs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIPEAMETHBIX CBA3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro Marepurara.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MOJIMCEHCOPHO OCHOBE.

Teopernyeckuili MaTepuan U3y4yaeTcs B MPOILECCE MPAKTUYECKON NeATETbHOCTH.
B03MOXHO BbIJIEJIEHHE OTAEIbHBIX YPOKOB Ha PEIICHHE 3a/1ay B CBA3U CO CIIOKHOCTBIO
aHanu3a Tekcra oOywarommmucs ¢ 3IIP. Opranudeckoe €IMHCTBO MPAKTUYECKOH M
MBICIIUTENILHON  JIESITEIbBHOCTH O0yYarouuxcsi Ha YpOKax XHMHH CIHOCOOCTBYET
OPOYHOMY U OCO3HAHHOMY YCBOEHHIO Oa3UCHBIX XUMHUYECKUX 3HAHUW U yMEHUH.
Oco0oe BHUMaHKE MPU U3YUYEHUU XUMHUH YACISETCS U3YUYEHUIO «CKBO3HBIX)» MOHITHN U
(opMUPOBaHHIO HABbIKA CTPYKTYPUPOBAHUS MaTepurasa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHUsH»

OO0mue 1enu wW3y4YeHUs Y4eOHOro mnpeamMeTa «XUMHUS» TMPECTaBICHB B
denepanpHO  paboueld mporpamMMe OCHOBHOro obmero oOpazoBanus. OnHu



aKTyaJIM3UpPOBAHBI C YYE€TOM HOBBIX TPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABJICHHOCTH OOYYCHHsI HAa Pa3BUTHE W CAMOPA3BHUTHE JMYHOCTH,
dopMupoBaHre €€ WMHTEIUICKTAa W OOIIeH KymbTypbl. OOyueHUE YMEHHWIO YYHTHCS W
NPOJ0JIKAaTh CBOE 00pa30BaHME CaMOCTOSTEIILHO B HACTOSIIIEE BpEMs SIBIISICTCS OJTHOU
U3 BOKHEHINX QYHKIHMA y9eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuatomuxcst ¢ 3I1P, Tak ke, kKak W 11 HOPMAaTHBHO Pa3BHBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpaMmy,
JTOMHUHHPYIOIIEe 3HaYeHUE MPUOOPETAIOT TAaKHE 1IN, KaK:

dbopMHUpOBaHWE  WHTEIUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHHYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHHM, CTIOCOOHOM aIaTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCJIOBHSIM JKU3HH;

HAIPaBJIICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YdYaluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U MTPAKTUIECKUM METOJaM
no3HaHus, GOPMUPYIOIIUM MOTHBAITUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

o0OecreyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX MNPUOOPETCHUIO OOYyYarOIUMUCS
OIIbITa Pa3HOOOPA3HOH JEATCIHHOCTH, TIO3HAHHUS M CAMOIIO3HAHUS, KIIFOUYCBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), UMEIONNX YHUBEPCATHLHOE 3HAUCHHUE JIJIST PA3INYHBIX BUIOB
JeSTCIIEHOCTH;

dbopMupoBaHUE YMEHHI OOBSCHATH M OICHUBATH SIBJICHHS OKPY)KAIOIIETO MHUPA
Ha OCHOBaHWY 3HAHWA U OIIBITA, MOJIYICHHBIX TIPH NU3YYCHUN XUMHUU;

dbopMuUpoBaHUE y OOYYAIOIIMXCS TYMAHHUCTHYCCKHX OTHOIICHWN, MOHMMAaHUS
IICHHOCTH XWMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJOTHUYECKH I1eJIecO00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOH JESITEIBHOCTH B IICNISIX COXPAHCHHSI CBOETO 37I0POBBS U
OKpY>Karollel MMPUPOIHON CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHSI OOIIEUETIOBECUCCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIST ¥ HAPABICHHOCTH JAJIbHEHUIIIETO 00yUeHHUS.

Kypc HampapiieH Ha pelieHre CASAyIONINX 3a/1a4, 00eCIIeYNBAIONINX PeATU3AIIAIO
JUYHOCTHO-OPUEHTHPOBAHHOTO W JIEATEIHPHOCTHOTO IMOIXOJIOB K OOYYCHHIO XUMHUHU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMUpOBaHHE TEPBOHAYATIBHBIX CHUCTEMATH3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX NMPEBPAIICHUAX W MPAKTUICCKOM IPUMECHECHUH; OBJIAJICHUE TIOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XHUMHUH;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYCCKOW HAyKH KakK 00JIacTh
COBPEMEHHOIO €CTECTBO3HAHHWS, XMMHUCCKHX MPEBPAICHUN HEOPraHWYCCKUX M
OpPraHMYECKHUX BEIICCTB KaK OCHOBBI MHOTHX SIBJICHUH >KMBOW W HEKHBOW IPHPOIBI;
yIIyOJIeHHEe TIPEICTABIICHUA O MaTepruaJIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMH XHMHUYCCKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTHBHO OIICHWBATh >KM3HCHHBIC CHUTYAIldH, CBSI3aHHBIC C XMMHEH, HaBBIKAMH
0e30macHOro OOpallleHusi ¢ BEIIECTBAMH, HMCIOJIb3yEeMBbIMH B TIOBCEIHEBHOW >KW3HU,
YMCHHEM aHaJU3UpOBaTh W INIAHUPOBATh SKOJOTHYECKH O€30I1acHOE ITOBEIACHHUE B
IEJISIX COXPAHEHUS 3I0POBbS M OKPYXKAIOIICH CPeIbl;

dbopMUpOBaHUE YMCHHI yCTaHABIWBATh CBS3M MEXKIY peabHO HAOIIOMacMBbIMU
XUMHYECKAUMH SBICHUSMH W TPOIECCAMH, MPOUCXOIAITIMU B MUKPOMHPE, OOBSICHITH
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MIPUYHHBI MHOTOOOpAa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHHUS, a
TaK)Ke 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYCHHUS BEUIECTB,
HAOMIOACHUST 32 UX MPEBPALICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE MPEACTABICHUN O 3HAYCHUU XUMHUYECKOM HAyKW W PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKHUX MPOOIIEM, B TOM YUCIIE B MMPEAOTBPAIICHUN TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTHUMAJIBHBIX YCIIOBHM JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuana OOy4arolUMUCS C
311P. Bonwioe BHUMaHHWE AOHKHO OBITH YIEICHO OTOOpY y4eOHOro maTepuaia B
COOTBETCTBUM C NPHUHIMIIOM JOCTYIHOCTH IPU COXPaHEHHH OOILIEro 6a30BOro ypoOBHS.
OH JTOJDKEH 1O coJiepKaHuI0 U 00beMy OBITh alallTUPOBAHHBIM JUIsI 00YYarOUuXCs C
3IIP B cOOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelIbHBIMM MOTpeOHOCTsAMU. Clenyer
o0JieryuTh OBJIaJeHue Mmarepuasiom oOyvatommucs c¢ 3IIP mocpeacTtBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B IIPUMEHEHUU 3HAHUN C HMCIOJIH30BAHUEM IMPUEMOB AJITOPUTMU3AIUU U BU3YAIbHBIX
o1op, 00y4eHus1 CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
ornopa Ha MEXIPEAMETHBIE CBSI3W BOIPOCOB, U3YYa€MbIX B JAHHOM KypcCe€, C TaKUMU
yueOHbIMU TpenMeramu  Kak «['eorpadpus», «Puzuka», «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJWH M TOT € YYEOHbIM MaTepuall C pPa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy MoAroToBKE K ypoKaM y4YUTEIb JOJDKEH MPEelycMOTpPeTh (GOpPMHpPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAaHUPOBATh MPEACTOSIIYI0 padoTy, OCYILIECTBISATh CaMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TPaBUIBHOCTHIO PEUEBOr0 O(POPMIICHUS BBICKA3bIBAHUMN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJCHUS U JI€ATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOJMM CTPOXKAMIIMUNA  KOHTPOJIb
COOJI0/IeHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1abOpaTOPHBIX padoT B
XUMHUYECKOM KaOUHETE.

Buabl pesrenbHoctu oOyuawmuxcsas ¢ 3IIP, o0yciaoBiieHHble 0cO0bIMHU
o0pa3zoBaTeIbHBIMHU NMOTPEOHOCTAMM M o0ecreduBaIOLIMe OCMbICJIEHHOE OCBOECHHE
coJep:KaHuM 00pa3oBaHMS IO NpeaMeTy « XUMHUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMU 0Opa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMHMO MIMPOKO
ucnonbzyeMbix B @OIT OOO oOumx st Bcex oOyyaroluxcs BUAOB JIEATEIbLHOCTH
ClIeNyeT YCWIUTh BHUABI JACATEIBHOCTH, CHENUGUUYHBIC [UIsI JTaHHOW KaTeropuu
oOyuaromuxcs, uisi 00ecreueHus: OCMBICIIEHHOTO OCBOEHHS COJIepKaHusi 00pa3oBaHUs
[0 MPEAMETY: YCWIEHHE MNPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHBH3aLUEn
CEHCOPHBIX CHCTEM; YEpEJOBaHUE BUIOB JEITEIBHOCTH, 33JCHCTBYIOIIUX PA3IHYHbIE



CEHCOpHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOpOd Ha aTOPUTM; «IOIIArOBOCTHY B
M3y4YEeHUU MaTepuaja; WCIOIh30BAaHUE OTOIHUTEIHLHOW BU3YalIbHOW OMOPHI (TUIAHBI,
o0pas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC TaOIuIbl). 11 pa3Butus y ooyyatomuxcs ¢ 3[1P
YMEHHS JeNaTh BBIBOJABI, (OPMHUPOBAHHS TPAMOTHOTO PEYECBOTO BBICKA3BIBAHHMS
HEO0OXO/IMMO HCHOJIB30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMaHHUE CIEAyeT
yIEIUTh OOYYCHHIO CTPYKTYPHPOBAHHWIO MaTepHasia: COCTaBICHHE PHCYHOUHBIX W
BepOambHBIX CXEM, COCTaBJICHHWE TaOJMIl, COCTaBlieHHWEe Kilaccuukammm ¢
0003HAYEHHBIMH OCHOBAHUAMHU JJISl KJIacCU(UKAIIMKM M HAMOJIHEHUE UX MpUMEpaMu U
7p.

[TpumepHas TemaTuyeckas U TEPMUHOJIOTUYECKAs JIeKCHKa cooTBeTcTBYeT POII
000.

Jns oOywaromuxcss ¢ 3IIP cymiecTBEHHBIMH SIBISIIOTCA HPUEMBI pabOThHI €
JEeKCUYECKUM MaTrepuaioM Mo mpenMery. llpoBomutcs cmneumanpHas paboTta 110
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3y4yaemble TEPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTeibHa BU3YallbHAs
HOJJEpPAKKa, AITOPUTMBI paObOTHI C ONPEECICHUEM, ONIOPHBIE CXEMBI JUIsl aKTyallu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®@enepalibHbIM TOCYAApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4EOHBIM MpeaMeT «XUMUS» BXOIUT B
MpEeAMETHYI0 00acTh «ECTECTBEHHOHAyUHbIE MPEIMETh U SBIAETCS 005S3aTEbHBIM
JUTSL U3yYEHHUS.

Y4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX 4acoB — O 2 4 B
HEJEo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanue yuyeOHOro TmipeaMeTa «XuMUs», TMPEACTaBICHHOE B pabouei
nporpamme, cooTBerctByeT @DI'OC OO0, pa3zpaboTaHO C Y4YETOM OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs 10 y4eOHOMY
npeaMery «XuMHUsS», COOTBETCTBYET aJalTHUPOBAHHOW OCHOBHOHM 00pa3oBaTelbHOMN
nporpaMmMe OCHOBHOTO 00miero oOpa3oBaHHs OOYy4YalOMIUXCA C  3aJePKKON
MICUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COHEPKAHUE OBYUEHNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tema u  BelecTsa.
@u3NUeCKre CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazgenenus cmeceir. [IpaBuna
0e3omacHOro oOpaleHus ¢ BEeIeCTBaMH U JabopaTopHbIM oOopynoBanuem. *[lonstue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XMUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKHX
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aneMeHTOB. OTHOCHTENbHAs aTOMHasi Macca. [IpocThie U ClI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIuh. YpaBHEHUS XUMUYECKUX peakluid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHUYECKUX peakiuil (COeIUWHEHUs, pa3oXKeHHUs,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B J1a0OpaTOpuu W MpUEMAMH OOpallleHUs C J1a0OpPaTOPHBIM O0OPYJAOBAHUEM;
M3yuYeHHE U OMNUCaHWe (PHU3UYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEILECTB;
HabmogeHrne GU3NYecKuX (IIaBJIeHHE BOCKA, TasHUE JIb/Ia, paCTUpPaHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIIMsI BOJIbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKATUBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCJIOTOW) SIBJICHWH, HAaOMIOJACHHE U OMHCAHUE
NPU3HAKOB TMPOTEKAHMsSI XUMHYECKHX peakluid (pa3joKeHUEe caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJOTHI C XJOpUIOM Oapusi, pasznoxkenue ruapokcuaa menu (1) npu
HarpeBaHuH, B3aUMOJICHUCTBHE kefie3a ¢ pactBopoM cosn Meau (II));uzyuenune cnocoOoB
paszzneneHus cMecel (C MOMOIIbI0O MaruuTa, (GUIbTPOBaHKE, BhITIAPUBAHUE, TUCTHILISIIMS,
xpomatorpadusi), TpoBEACHUE OYMUCTKA MOBAPEHHOM COJIM; HAOIIOJIEHUE U OMKCAHUE
pE3yJIbTaTOB TMPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIAapOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopon — sneMEHT M IpOCTOe
BelecTBo. Haxoxknenne Kuciopoja B Ipupoje, (pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MPOCTHIX U CIOKHBIX BemiecTB. CIOCOOBI MOJIYYEHHS] KUCIOpPOaa B
nabopaTopur *u npoMebInuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue 00 oxcugax.
KpyroBopor kucinopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUCIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiuyi, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHJIOTEPMUYECKHUE peaknu. TOMINUBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIOS.™

Bonxopox — aneMeHT M IpocToe BewiecTsBo. HaxoxaeHue Bonopona B IPUPOJE,
(du3nyuecKkrue U XMMUYECKUE CBOICTBA (Ha MPUMEPE B3aUMOJCHCTBUS C HEMETAJIIAMU U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CrocoObl monyueHus.* [loHsiTue O KucaoTax u
COJISIX.

KomnuectBo BemectBa. Monbs. Momnsipras macca. 3akoH ABoraapo. MossipHbII
00BEM Ta30B. Pacuetsl o xumuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJIIPHOIO 00beMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*@uznueckue cBorcTBa Boabl.* Boma. Ee cocraB, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BellecTB B Boje.* Pacuer maccoBoil noium
BEIIECTBa B pacTBope (MPOILIEHTHAs KOHIEHTpamwus). MaccoBas J0Js BemecTBa B



pactBope. *XHUMHUYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanbuusa, okcuaoM cepbl (IV) peakunum ¢ mertamnamu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopot Bombl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XMMUYECKUE CBONCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meiodamu). OcHoBanus. Krnaccudukarus
OCHOBaHMW: IIEJIOYM W HEPACTBOPUMBIE OCHOBaHUA. HoOMeHKIaTypa OCHOBaHUM.
du3MUeCKUe M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TlorydeHne ocHOBaHUM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBHE C METaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl mosydeHus.™ Psn
aktuBHoctu MetamioB H. H. bekeroBa. Conm (cpemHue): HOMEHKJIATypa CoOJeid,
*CcnocoObl MOTyYEHUs™, B3aMMOJICHCTBUE COJIEH C MeTa/lllaMU, KUCJIOTaMH, IIeJI04aMu
U COJISIMU, TPUMEHEHHUE.

[Tonste 006 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMHUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3yIoKEHUE MPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXKAY KJacCaMM  HEOPTraHMYECKUX  COCAUMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OINPECICHUE COACPKAHUS KUCIOPOaa
B BO3JlyX€; MOJyYCHUE U U3YUYCHUE CBOMCTB KUCJIOPO/a; HAOIIOICHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOAOM M YCIOBHUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOWCTB BOJIOpoja (TOpeHue); HaOII0ICHHEe 00Pa3IlloB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEICIEHHOM MACCOBOW JIOJIEW PACTBOPEHHOIO
BEIIECTBA; B3aMMOJICUCTBUE BOJBI C METAUIaMU (HaTpUeM U KajbIlueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB); OIPEJCICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C
MOMOIIBI0  MHAMKATOPOB; HCCIEIOBaHUE OOpa3lloB HEOPTraHUYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOIIOJICHUE W3MEHEHMS OKPACKU WHIUKATOPOB B pacTBOpax
KHUCJIOT U IeNIovell; u3yueHue B3aumojaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT C METAJJIAMH, PEaKIIuil HEUTpaau3alnu; mojydeHue HepacTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeTa/ula JAPYruM W3 pacTBOpa COJIM; pelIeHue
OKCIEPUMEHTAJIbHBIX 3aJlad 1Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHUX
COCIIMHEHUI.

[Tepunoanueckuii 3akoH u [leprnoanyeckas cucteMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOAHBIX DJJEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaUIbl, TaJOIEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 0O0pa3yloT aM(OTEpHbIE OKCUABI U
TUAPOKCUIBI.*

Ilepnonnuecknii 3akoH. Ilepuogmyeckas cucTteMa XWMHYECKHX 3JIEMEHTOB
. 1. MeHnneneesa. Koporkoneprnonnas " * IIMHHONIEpHOAHAS ™ (bopMsI
[lepnomnueckon cucreMbl xuMudeckux syemMeHToB . M. Menneneesa. Ilepuonpl u
rpynnsl. PU3NYECKHA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aTOMOB NEpBbIX 20 XxuMHUUECKuX 3iemMeHToB Ilepmonnueckoi
cucrembl J[. 1. Menneneea. XapakTepUCTMKAa XHMHUYECKOIO JJIEMEHTAa IO €ro
nonoxxenuto B [lepnonnueckoint cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
HOATPYyNI, B 3aBUCUMOCTH OT AaTOMHOro (IOPSAKOBOTO) HOMeEpa 3HauyeHHUe
Ilepuoguyeckoro 3akoHa u Ilepuoandeckor CUCTEMBI XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MenneneeB — yu€Hblid U rpaKjaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*DNEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHUMOJECUCTBUE TUAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX ITPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHSATUMN, SIBJSIONIUXCS CUCTEMHBIMHU JIJISI OTJCJBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, Kiaccu(ukaius, nepuoudyHOCThb, HAOMI0IeHNEe, IKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHNE, MOICITb, SIBJICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, HW30TOIIHI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, OJCKTPUUECKUN 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3NYECKUE BEIMYUHBI, STUHUIIEI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



COLEPKAHUE OBYYEHMUS B 9 KIIACCE

BemecTBo 1 xuMHueckas peakuus

[Tlepuonnyeckuit 3akoH. Ilepuoanueckass cUCTeMa XUMHMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KAIHs, KalIbLMsI U UX COCAUHEHUHA B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leprnonmyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pPEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEMIETKY U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TpUBHAJIbHAS). XMMHUECKHE CBOWCTBA BELIECTB, OTHOCSIINXCS K Pa3IMYHbIM Kilaccam
HEOPraHWYECKUX COCTMHEHUMN, TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBy y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, [0 TEMIOBOMY 3()(PEKTY, 0 U3MEHEHUIO
CTENIEHEW OKHUCJIEHUS XMMHMUYECKHX D3JEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
Kataiu3aTopa).* DK30- W DJHJIOTEPMHUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOrE€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIIKE HA CKOPOCTh XMMHUUYECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBeCHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIEHHE YPABHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOJIMTHYECKONW TUCCOLUALMHU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
DNEeKTPOAUTBI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUAIUH
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3M. lloHsaTme o creneHu
nucconuanuu.™ CUuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuun noHHoro oOMeHa. Y clioBUSA MPOTEKAHUS PEAKUMA MOHHOTO OOMEHa 10
KOHIIa. [losHbIE M COKpaIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBaHMM W COJIel B CBET€ NPEACTABICHUA OO0 3JIEKTPOJIUTUUYECKON
nucconmannu. Cpena pactBopa. KadeCcTBEHHbIE pEAaKIMM HA KATHOHBI U AHUOHBIL:
XJOpua-, OpoMun-, uoAuA-, cyiabdar-, KapOoHaAT-, cuIMKaT-, (Qocdar- aHUOHBI;
THJIPOKCHU/I-MOHBI; KaTHOHbl aMMOHUS, MarHusi, KajblMs, aJlOMMHHU, xene3a (2+) u
(3+), meau (2+), uMHKA, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPaXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHX BEIECTB — METAJIOB M HEMETAJJIOB (rpaduTa U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUIA HATpHUs); HCCIEAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PAaCTBOPOB BEIIECTB, MTPOLIECCA TUCCOLUALIMMA KUCIIOT, IIEI0YEH 1
cojeii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUAECOMATEPHUATIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONTUX TPU3HAKU TMPOTEKAHUS peakIuii MOHHOro oOMeHa (oOpazoBaHue
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0CaJIKa, BBIIECJIECHHUE raza, 00Opa30BaHHE BOJIbl); OMNbBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuid (TOpeHHe, peakUuu pa3oxKeHUs,
COEIMHEHMS); PACIIO3HABAHUE HEOPraHMYECKHX BELECTB C IOMOILBIO KayeCTBEHHBIX
peakiuil Ha HOHBI; PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HewmeTaibl 1 uX coeuHEHUs

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHune u (U3MUECKHE CBONCTBA MPOCTBIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HeMeTallaMd —  BOJAOPOJIOM U  KHUCIOpOAOM, *memoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *MoyuyeHue™®, MpUMEHEHHUE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOJIa Ha OPTaHU3M 4YelioBeka.™ BakHenrme XIopuasl U
UX HaXO0XJICHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEpBbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (pu3nMYecKue CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJIOM, MeETajljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOU KucioTamu).* CepoBOAOPOI: CTPOECHHE,
(¢uznyeckue U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA).
Oxcunbl cepbl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (pu3nvecKkue
U XUMHUYECKHE cBoiicTBa (oOmme u cnenuduueckue). Colld CEpPHOM KHUCIOTHI,
KaueCTBEHHAas peakius Ha cyab(aT-uoH. CepHucTas KUciIoTa. *XMUMUYECKHE PEaKLIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUsI CEPHOM KHUCIOTHI.™
Haxoxnenue ceprl u €€ coequaeHnid B npupoze. [I[puMeHenune cepel 1 ee COeTMHEHUN B
ObITY M B TPOMBIIUICHHOCTH. *XHMHUYECKOE 3arps3HEHUE OKpYXaroleld Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEIEHN OKUCIICHHUSL.

A30T, pacnpocTpaHeHUE B MpHUpojae, (U3NUECKUEe U XUMHUYECKHE CBOMCTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupome. AMMuak: (U3MUECKUE M XHUMHUYECKHE CBOICTBa
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHHe™ W NMpUMEHEHUE.
Conm amMMoOHUS: cocTaB, (U3MYECKHME W XUMHUYECKHE CBOMCTBa (pa3iioiKEeHUE,
B3aUMOJICHCTBUE CO IesoyaMu), npuMmeHeHue. KadecTBeHHass peakiiusi Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe M XHMMHYECKHE CBOilcTBa (oOume u
cnenudpuueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJE aMMOHHMSI B Kau€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIoIIEeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIOTHbBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Moaudukamuu hochopa,* GuznUecKkre U XUMUYECKHE
CBOMCTBa (B3aUMOJICHCTBHE C MeETaJIaMH, HEMETaJUIaMU, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHOil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHUCIOTA:
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¢usznyeckue M XUMHUYECKHWE CBOWCTBA, *mosydeHue.* *[loHsTne O MHHEpaNbHBIX
ynoOpenusx: HUTpaThl U ¢Gocdatbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmast
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BajleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacnipocTpanenue yriepojia B Ipupojie, XapaKTepHbIe CTETIEHU OKUCIICHHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJEWUCTBHE C  METaJllaMH,
HEMeTalaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KHUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepona B npupozge. Okcuabl yriepoaa, ux (pusndeckrue U XUMHUYECKUE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*DJxosormdeckue TMpoOJeMbl, CBs3aHHBIE C oOkcuaoMm yriaepona(lV); rumotesa
IJI00QBHOTO TIOTCIICHUS KJIMMaTa; MapHUKOBBIN 3 (dekT.* YronpHas KUCIOTa U e
conmu, WX (U3MUEeCKHMe W XHWMHUYECKHE CBOMCTBA, *MojlyueHHWE M MpHUMEHEHHe.*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Vcmosnb3oBaHue KapOOHATOB B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriiepoja (Ha mpuUMepe METaHa, THIEHA, 3TAHOJA, YKCYCHOW KHCIOTBHI.
*Nx coctaB um xumuueckoe crpoeHue. Knaccudukanus OpraHM4ecKHX BeIecTB.*
[TonsiTue 0 OMOTOTMYECKHU BAXKHBIX BELIECTBAX: KUpaxX, OeyKaxX, yrieBojJax — M HX
POJIM B KU3HU 4elloBeKa. *MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPraHMYECKHUX
COEIMHEHHI. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSl C MeETallaMH M HEMETaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus o0 okcuae kpeMHus(IV) u
KpeMHHEBOW KucinoTe. CUIMKaThl, PU3NYECKHe U XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
MpUMEHEHUEe B  OBITYy, TMPOMBILJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON W [p.). BaxkHeline cTpoUTENbHbIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, OETOH, Kele300eToH. [IpobaeMbl 6€301acHOT0 MUCIOIb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEACHUE KAUYECTBEHHBIX PEAaKUHUU Ha XJIOPUI-UOHBI U
HaOJIOJIEHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpa)arouie (U3NUEecKue u
XUMHUYECKHE CBOICTBAa TrajoOreHOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB); O3HAKOMJIEHME C O0Opa3lamMu  XJIOpUI0B  (TajJOT€HUIOB);
O3HAKOMJIEHHE C OoOpa3uaMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB); HaAOIIOJIEHHE TMpoliecca OOYIJIMBaHUS caxapa TMOJ ACHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOI KHUCIIOThI; U3yYE€HNE XUMHUYECKUX CBOMCTB pa30aBiIeHHOMN
CEPHOM KUCIIOTHI, TPOBEACHUE KAUeCTBEHHOM peakluu Ha Cyab(aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHUs; O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBaMH a30Ta, pocdopa
U UX COEIMHEHU (BO3MOKHO MCIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
1 pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocdar-HOH W M3y4YeHHE MPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOW KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUIMYECKUX
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pemérok anMasa, rpaduTa; O3HAKOMJICHHE C IMPOLECCOM aJIcopOunu pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YyIJIEM M YCTPOHCTBOM MPOTHUBOTasa; IMOJy4YeHHE
YIJIEKHCIIOTO Ta3a U U3YYEHHE €r0 CBOWCTB; MPOBEACHUE KAUYECTBEHHBIX PEaKIUN Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKAaTHOM MPOMBIIIEHHOCTH; PelIeHNe IKCIEPUMEHTAIBHBIX 33aa4 110
Teme «BakHelre HeMeTalluIbl U UX COSTMHEHUS.

Meramibl 1 UX COETUHECHUS

OOmras xapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAUIOB HA OCHOBAHUU
UX noyoxkeHuss B llepuoanyeckord — cUCTEME  XMMHUYECKUX  DJIEMEHTOB
1. . MenaeneeBa u ctpoeHus: atomoB. CTpoeHrne MeTaJuioB. MeTtannuueckas CBs3b U
METa/VIMYEeCKasi KPUCTALUIMYECKAsT PelIETKa. DJICKTPOXUMUUYECKUN Pl HANPSIKEHUU
MeTauioB. DU3NYECKHME W XUMHYECKHE CBOWCTBA METAIOB (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, BOAOM, KuciaoTamu). *O01mue cnocoOsl mosydeHus: Mmeramio. [lonsTue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHNI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[Ilenounsle Merayuibl: mnojoxkeHue B l[leppoanmyeckon cucremMe XUMHYECKUX
anemeHnToB JI. . MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
dusznueckre W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIBI U
TUAPOKCUBI HATpUS U Kanud. [[puMeHeHre MEeI0UYHbIX METAJIOB U UX COCTUHEHUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [Iepnonnueckon cucreme xummueckux snemeHToB . M. MenneneeBa; cTpoeHue ux
aTOMOB; HaxOXJeHue B mpupoaec. Pu3nUecKue M XUMHUYECKHME CBOWCTBA MarHus W
Kaublus. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, cojin). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHeHUs. ™

AnmoMuHui: TonoxkeHue B llepuoamyeckoll cuCTEME XUMHUYECKHX JJIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKHE CBOMCTBA Kelle3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*nonyyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILIABOB,
UX (PU3MYECKUMH CBOMCTBAMU; U3YyUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCTIOJb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJOM (BO3MOXXHO MCIIOJIb30BAaHUE BHUIEOMATEPUAIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kejie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kaublius, amtoMuHus, uuHka, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHU MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJB30BAHKME BHIEOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOWCTB THAPOKCHUA AIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a71a4 o tTeme «Baxkaenme MeTaJuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM dYesloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp 0OpU  XUMHYECKHX OXKOTax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHieHTpanus BemectB — [1JIK). Ponb xuMuu B peliieHHH 3K0JI0rHYeCKUX npooiem.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOJYKTHI KX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LOB MaTepUalioB (CTEKIJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEPUAIIbI).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMA,
TaK U TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMHU JIJISi OTJCJBbHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CHHTE3, KJIacCu(UKaIs, IEPHUOTUNIHOCTD, HAOTIOICHUE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, ICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IVDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTA/NIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEJTUYHMHBI, CAUHUIIBI H3MEPEHMs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

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

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMAAaTh ¢ pesyiapTatamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JINMYHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro

o0pa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOy4YeHUss XUMUU B €IMHCTBE Yy4eOHOU U
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BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMU W  JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMU TIOBEJIEHUS U CIOCOOCTBYIOT —Ipolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIINXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4yHOMY HaCIEeWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HayKu B IKU3HH
COBPEMEHHOr0 O00IIeCcTBa, CIOCOOHOCTH BJIAJETh JOCTOBEpPHOM uWHGpOpMaLuen o
MEePEOBbIX JIOCTIKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U OOILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOM, y4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U JIPYTHMX BHUAAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JIEATEILHOCTH MPU BBHIMOTHEHUH YUEOHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XHUMHYECKHUX OJKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIU B MPOIECCE
ATOM y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHE U IMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN IMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABIISIOIIUX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBlIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, B3aAUMOCBA35AX YEJIOBEKA C MPUPOJHOMN Cpesoil, O
pOJIM XUMUU B NTO3HAHUU ITUX 3aKOHOMEPHOCTE;

MMO3HABATEJbHBIX MOTHUBOB, HAMNPABJIEHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaEMBIX TIPOLIECCOB U SIBIICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAaMOCTOSATEIHLHON paboThl ¢ Y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATY PO,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUYEHUS B JalbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS TIOCIEACTBUN U HEMIPUSTUS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST aJKOTOJs, HAPKOTUKOB, KypeHHWs), HE0OXOJAMMOCTH
coOmro/IeHrs TpaBui 0€30MacHOCTH TPH OOpAIIeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUSL:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YMCJIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUM MPOJOJDKEHUS] O00pa30BaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIEUIHOU
npo(eCCUOHATBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, FOTOBHOCTH
aJarTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYyIIIECTBOBaHUs, IOHUMAHUS [IEHHOCTHU 3/I0POBOTO U O€30MacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS MpaBMJl 0€30MacHOro
MOBE/ICHUS MpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJyYyaeMble NpPU H3YyYEHUU XUMHUH, IS
pelIeHus 3a/1a4, CBSA3aHHBIX C OKPY’KaIOLEH MPUPOIHON Cpesol, MOBBILIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYphl, OCO3HaHUS TJO00AJIbHOIO XapakTepa HKOJIOTHMYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHUKATUBHON U COLUATBHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMEeTHBIE pe3yJbTaThl OCBOSHHUS 00pa30BaTElIbHON MPOrpaMMBI TIO
XUMHUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU ITO3HABATEIBHBIMH JICHCTBUSIMH, B TOM
qHUCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYILECTBIISATh CPAaBHEHHUE, KIACCU(PHUKAIIUI0 XUMUYCCKUX BEIICCTB 10 33JaHHBIM
OCHOBAHUSM U KPUTEPHSM JIJISl YKa3aHHBIX JIOTHYCCKUX OTCPAINid;

CTPOWTH  JIOTHYECKOE  CYXJACHHE TIOCIe  MPEABApUTEIBHOTO  aHaln3a,
BKJTIOYAIOIICE YCTAHOBJICHUE MPUIMHHO-CIICJICTBCHHBIX CBSI3EH

CO3/1aBaTh, IPUMEHATH M MPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJCIH M CXCMBI
JUTS peIIcHUs yUeOHBIX 1 TTO3HABATEIILHBIX 3a1a4 ¢ MTOMOIIBIO I1e/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYECKHX IIPOIIECCOB U HX
TIOCJICJICTBUS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C ITOMOIIIBIO TTeJIarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOXKHBIH SKCIICPUMEHT,
JUTS. YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa M3yUeHUs, TPUIUHHO-CIICICTBCHHBIX CBSI3eH
U 3aBUCUMOCTEN 00BEKTOB MEXy COOOM;

C TOMOIIBIO TeJarora WM CaMOCTOSTCIIBHO (OpMYyIMpOBaTh O00OIIEHUS U
BBIBO/IBI [TO PE3yJIbTaTaM IIPOBEACHHOTO HAOJIOICHUS, OIIBITA;

3) pabota ¢ uHpopMaIuei:

BBISIBJISATh JePUIMTB MHPOPMAIUK, JAHHBIX, HECOOXOAMMBIX IS PEIICHUS
IIOCTABJICHHOM 3aJa4M;
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npeoOpa3oBeIBaTh MHGOPMAITUIO U3 OJHOTO BHJA B APYroi (TabIuIly B TEKCT
M TIp.);

UCKaTh WJIM OTOMpaTh MHGOPMAIUIO WM JaHHBIE M3 WCTOYHHUKOB C YIETOM
NpeIOKEHHON y4eOHOM 3a1au U 3aJaHHBIX KPUTEPHUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpyMIie (ONpeaesaTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThl C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MAaTEPUAIIOB JUIsl BBICTYIUIEHUS IIEPEN
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEM U CBEPCTHUKAMU; pabOTaTh MHIWBUIYaTbHO U B TPYMIE: HAXOAUTH oOIIee
pelieHre M paspemarb KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS IO3MLMN M yyeTa
UHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBnasieHue YHUBEPCAIbHBIMU YU€OHBIMU PETYJIATUBHBIMU JAEUCTBUSAMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M TO3HABATEILHOM IESITEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTATAMHU, OCYIIECTBISATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE MOCTHKEHUS PEe3yJbTarad, OIPEICIAThH
CHOCOOBI ICUCTBUI B paMKax MPEJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOILICHCS CUTYAIUEH;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESTeIbHOCTH, OIpENeNsATh IMO3UTUBHBIE W3MEHEHHUs M HaIlpaBlICHUs, TpeOyromue
nanbHeuIen paboTsl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3VYJIBTATEI

B cocTaBe nmpeaMeTHBIX pe3yJabTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO JaHHOW DeepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYyYHbBIE
3HAHWUS, YMEHHS W CIOCOOBI JCUCTBUH, crnenuduyueckue aias y4eOHOro mpeamera
«XuMus», BUABI ACATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHWS, €0 MHTEPIPETAIIHH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PAa3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUH TPUPOIBI,
NOHMMaHUEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKH KaK o00JacTH
COBPEMEHHOTO €©CTECTBO3HAHMS, KOMIIOHEHTa OOINEeH KyJIbTypbl M TPAKTHYCCKOMN
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NESTETLHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJI IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBlIeHUs (POPMYJI HEOPTAHUUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYEOHBIX JEUCTBHI); BIIAJICHUE OCHOBAMH XUMHUYECKOU
HomeHkIaTypel (IUPAC u TpuBHaNbHON) M yYMEHHUE HMCIOJIb30BaTh €€ NIl pelIeHUs
y4ueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
Ui OOBSICHEHMS] CTPOEHUS AaTOMOB U MOJIEKYJ IO ajrOpuTMy C OMNOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHUE C MOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3yYEHHBIM MaTEpPUAIOM W MPU TOJYYEHWH HOBBIX 3HAHHWM, a4 TAKXKE B MPOLECCE
BBITIOJIHCHHSI Y4YEOHBIX 3aJaHUii W Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BAKHEUILINE XUMHUYECKUE ITOHATHS: XUMHYECKUH 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAS W HEOAHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHasi W MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBI 00beM, OKCHJ, KHCJIOTa, OCHOBAaHUE, CONb (CpEIHss),
XMMHUYECKasi peaklus, pPEakUuh COCAMHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMeIIeHUs], peaKIuu 00MeHa, TeTIoBON 3 (EeKT peakiuu, dK30- U IHAOTEPMUUYECKUE
peaKuunu, pacTBOpP, MACCOBAs JOJISI XMMHYECKOTO AJIEMEHTA B COCIMHECHHHM, MAcCOBasd
JIOJIS1 M TIPOLICHTHASI KOHLIEHTPAlMs BENIECTBA B pACTBOPE, SAPO aToOMa, SJIEKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTallb, PaAuyC aToma, BaJCHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKAsi CBA3b, IECKTPOOTPUIATEIBHOCTD, MOJAPHAS U HEMOJSPHAS KOBAJCHTHAsS
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBsA3b, KPUCTAJUIMYECKasl pelnieTka (aToMHas,
HMOHHAsI, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEaKklUh HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMHUUYECKOE paBHOBECHE, OOpaTUMBIC U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XHUMHYECKOW peaKIMH, KaTalau3aTop, MPeaeibHO
nonycrumas koHueHntpauus (I11I1K), koppo3ust MeTaninoB, CrjiaBbl;

OCHOBOIIOJIararolMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. V1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAS TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIWCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HMCCIEHOBAHUSI BEIIECTB M U3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aromMa, DdJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHUST 371eMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPUOAAX M TIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
aneMeHTa B llepmoauueckor CHCTEME C YHMCIOBBIMHU XapPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj sjpa, 0o0IIee Yucio AJIEKTPOHOB),
pacnpenenieHueM 3JIEKTPOHOB IO JHEPIeTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpEX
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MEPUOJIOB, KaIusl U KaJbIUs; KIACCU(DUIIMPOBATH XMMHUYECKHE DJIEMEHTHI C OMOPON Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX JAHHBIX MEPUOANYECKON TaOIUIIbL;

yMEHUE KJIaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIleCTBa
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONPEACNsITh BAJICHTHOCTb U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALITUYECKOM
CTPYKTYpPBI B CO€JIMHEHUSX, 3apsi/l HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHUM), OKUCIUTEIb U BOCCTAHOBUTEIh IO AITOPUTMY YUYEOHBIX
JNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, TrpaduT, anmas, KpeMHHUH, a30T,
docdop, cepa, XJop, HATPUW, KaJdWi, MarHuid, KaJbIlUH, ATIOMHHHH, XEJIe30) U
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PaCTBOPOB (BO/a, aMMHUAK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUILI MeTaiuioB I - I[TA rpymm, amomunus, menu (1),
nunHka, xene3a (II u II1), okcunsr yrinepoaa (I u 1V), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C OMOPO Ha IJIaH U KIFOUEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaIM3a IMOJ PYKOBOJCTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
NPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCJIOBHSIX, BIMSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTAHMU3M YEJIOBEKA U OKPYXKAIOIIYIO IPUPOJAHYIO CPELLY;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJICKYJIIPHBIC ¥ HOHHBIC YPaBHEHUS PEaKIHi (B TOM YHCIIC PEaKIIMi HOHHOTO 0OMEHa
U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINN), WILIIOCTPUPYIOMHUX XUMHUYCCKUC
CBOWCTBA W3YYCHHBIX KJIAcCOB/TPyNNI HEOPTraHWYECKMX BEIIECTB, a TaKXKe
MTOATBEP)KIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTa B COEIMHEHUH, MAacCOBYIO JOJIIO
BEIIECTBa B PACTBOPE, KOJMYECTBO BELIECTBA M €ro mMaccy, oObEM ra3oB C ONOpPOil Ha
oO1mue hopMyJibl; yMEHUE ITPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00bEM M MACCy PEAreHTOB WUJIU MPOYKTOB PEAKIINH C
OTOpOi Ha 00pa3el], aNroOPUTM yueOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0/IeHNE, U3MEPEHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YyUYCHUHM BEIICCTB M XHUMHYCCKUX SIBICHUH C
OMOpOM Ha aJIrOpUTM YYEOHBIX NEWUCTBHI; yMeHHE chOpMyJIUMpOBaTh MpoOIeMy M
MPEIJIOKUTh MYTH €€ PEeHIeHHs C TOMOIIBI0 TeAarora; 3HaHHE OCHOB O€30macHOM
paboThl C XWMHWYECKMMH BEIIECTBAMH, XHMHUYECKOW TIOCYIOH M JIabopaTOPHBIM
000opy10BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBIICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUYUTENS C OOCYXKIEHHEM IIIaHa
PabOTHI MJIM COCTABIICHUEM TaOIHIIhI:

W3Y4YCHHUE U ONKUCaHNuEe (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUIECKUX PEaKITHi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTy4eHUE KUCIOPO/ia U U3yICHHE €0 CBOMCTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIICCTBA,

WCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PA3JTMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
oTpeeIeHHs XapaKTepa CPeIbl B PACTBOPAX KUCIIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJIJIOB,
PacCTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMH;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad M0 TeMe  «DJIEeKTPOJIUTHICCKAs
JTUCCOLIHALIHS,;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTMHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad 1Mo TemMe «BakHelmme MeTamibl U uX
COCTMHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHwuisi, KaJbIus, alFOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), MHKA,

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPA(UKOB U TaOJHI] U BBISBIISATH SMIIMPUICCKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEIHEBHON JKM3HHU, a TaKKe MpPaBWIAMH TOBEIACHUS B IEIIX COCpPEKCHUS
3MI0POBBbSl M OKPYXKAIOIICH TPHUPOAHOW Cpenbl; TMOHWMaHWE Bpeaa (OMacHOCTH)
BO3JICHCTBHSI HAa YXWBBIC OPTaHU3MBI OIPEACICHHBIX BEIIECTB, a TAaKXKE CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS; TMOHMMAHUE 3HAYCHUS
KHUPOB, OCITKOB, YTJIEBOAOB ISl OpTaHU3Ma YETIOBEKA;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO UCIIOJb30BaTh HW3YYCHHBIC BEIlecTBA W MaTepuaibl (B TOM 4HCIIE,
MUHEPAJIbHBIC YIOOPECHHS, METaUIbl ¥ CIUIaBbI, MPOIYKTHI MEPepadOTKH TPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOTHOTO Tra3za, HePTH) B OBITY, CEIHCKOM
XO3SIMCTBE, HAa TPOU3BOJACTBE, YMCHHE NPUBOAUTH NPHUMEPHI  MPABUIBLHOTO
WCIIOJIb30BaHMs U3YYCHHBIX BEIICCTB M MAaTEPHAJIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMU, NPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
OPUYUHBI MHOTOOOpPA3usl BELIECTB, YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IIOMOILBIO MIEArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHATBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha JOCTHKEHUSAX
XUMHUYECKOM HAyK{; HaJUM4uMe OmnblTa paboOThl C pPA3NUYHBIMU HMCTOYHHUKAMMU
uH(pOpMallMK MO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOpUTM: YyMEHHE OOBEKTHUBHO OLICHHBATh
MH(GOPMAILIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM TPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XUMHUSD», pacrpeIeTICHHbIE 10 TOAaM 00ydYeHHUS

Pesynbrarel mo romam (GopMyIupyrTCS O HPUHLUIY [J00aBIE€HUS HOBBIX
pEe3ynbTaToOB OT IroJa K rojy, YK€ Ha3BaHHbIE B NPEIABIAYIIMX roAax MO3UIUH, KAK
[IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTBIBAIOTCS (PE3yJIBTAThl OYEPETHOTO ToAa
[0 YMOJYAHHUIO BKJIIOYAIOT PE3YJIbTAThl PEABLAYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCThb, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJIsApHAs Macca,
KOJIMUYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAacCOBasl AOJSI XMMUYECKOTO AJIEMEHTA
B COCJAMHEHUHU, MOJIAPHBIN OO0OBEM, OKCHUJI, KHCIIOTa, OCHOBaHHUE, COJIb,
*3IIEKTPOOTPUIIATEIHLHOCTD ™, CTENEHb  OKHWCJIEHUS,  XUMHUYECKas  peakius,
Kiaccu(uKaIus peakiuii: Peakiuu COCAUHEHUS, PEAKIMU Pa3NIOKECHHs, PEaKIuu
3aMEIICHHs], PeaKIui 00OMeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIIUM; *TerioBol ddekT
peakimu™; aIpo aroma, dJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasl CBA3b, MOJSIPHAS] U HEMOJspHasi KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasl JIOJIS BEIIecTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (cM. m. 1) u
MIPUMEHSTD 3TH TIOHSITHS TIPU ONTUCAHUH BEIIECTB U UX MPEBpaICHUH;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY [IJII COCTaBJICHHS (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUH XUMHUYECKUX PEAKIIHH, dJICKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIECHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHECHHSIX C OTMOPON HAa OMpPENeSieHUs, B TOM
YHUCJI€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmMHEeHW 1o (opMmysaM; BHUJ XUMHUYECKOW CBsS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHWYECKUX COCTUHCHUSIX;

UMETh TIPEACTABICHHE O CHUCTEME XHUMHYECKUX 3HAHUW, YMETh C TOMOIIBIO
VUHUTENS MPUMEHSITh CUCTEMY XMMHYECKUX 3HAHWU, JUIsl YCTAHOBIICHUS B3aUMOCBSI3U
MEXIy U3YYEeHHBIM MaTEpPHAIOM U TP TOJyYCHUH HOBBIX 3HAHUM, a TaKKe Mpu padboTe
C UCTOYHHMKAMHU XUMHUYeCKOW wuHpopMmaruu. OpHEHTHPOBATHCS B TOHATHUAX U
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OTIepUPOBATH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHNN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil HA aNrOpUTM Y4eOHBIX JNEHCTBUN M3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuii 3axon [.W.
MenneneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
Tteopusi. COOTHOCUTH 00O3HAUYEHHS, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ 4YHMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa,
o0111ee YMCII0 3JEKTPOHOB M PACHPEICICHUE UX 0 3JICKTPOHHBIM CIIOAM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBl; HEOPTaHWYECKHE  BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TermoBoMy 3P hEeKTy, MO0 U3MEHECHUIO CTEMEHNW OKHUCIICHHS] XUMUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTH) OOIME XHWMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBbI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUAX IMOCIE
IPEIBAPUTETHLHOTO OOCYKJICHHUS C T1€1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa Mo (opMysie COETUHEHHs; MaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl MO YPAaBHCHHUIO XUMHYECKON PEaKIMH C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSATH OCHOBHBIC OINEPAIMA MBICIUTEIHPHOW NEATCIBHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHUE, O0000IIeHHE, CcucTeMaTu3alus, Kilaccuukaius, BbISIBJICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3CH — IJI1 M3YyYCHHs] CBOWCTB BEIIECTB M XWMHUYECKHX
peakiuii; €CTeCTBEHHO-HAYYHBbIE METOJbl IO3HAHUS — HaONIOJCHHUEe, H3MEpEeHHE,
MOJICTUPOBAHUE, HKCIEPUMEHT *(pealibHbIA M MBICICHHBIN)* TOA PYKOBOJCTBOM
neaarora,

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0BaHMEM, a TaK)Ke MpaBWiaM OOpAIlIeHHs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIIUSIMU TI0 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB MO TOJYUYCHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOA), HPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JO0JIEM PACTBOPEHHOIO BEILIECTBA; IJIAHUPOBATH
U TIPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHCJIOT C MOMOUIBIO WHIMKATOPOB (JIAaKMyC, (eHOonapTanenH, METHIOPAHXK U Jp.),
MTOATBEPKIAONMINX KAaYeCTBEHHBIH COCTaB HEOPTAaHUYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) IO PYKOBOJACTBOM II€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: XUMHUYECKUN DIIEMEHT,
aTOM, MOJIEKyJIa, WOH, KAaTHOH, AaHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3PQEKT peakuuu, MOJb™, MOJISIpPHBIA 00BEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAs TUCCOLMAINS, PEAKIUU HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpOnusi, aM(pOTEpHOCTb, XUMHUYECKas CBS3b
(KOBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs pEIETKA, *KOppo3ust
METAJIJIOB, CIUIaBbl; CKOPOCTh XMMHMYECKOM pEAKIUU™, MpeneabHO JOIyCTHMas
koHueHTpanus (ITJ1K) BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS P ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlieHUs] (GOpMyYJT BEIIECTB M YPaBHEHHH XMMHUYECKHUX PEaKIIMid, 3alKCH JaHHBIX
ycioBuid 3aga4d. Mcnonbs3oBate 0003HaueHus1, nuMmeromecs B Ilepuonnueckoi cucreme
1 TabJvile pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJAE ISl BBIIIOJTHEHUS
3a1aHUM.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMI C ONOPOM Ha OIpEIENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbl XUMUYECKOW CBA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYEeCKasi) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA O XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BeliecTBa’™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: *OMHCHhIBATh U XapaKTEPHU30BaTh* TaOIUYHYIO
dopmy Ileproanueckoil CUCTEMBI XMMHYECKUX HJIEMEHTOB: PAa3jiN4aTh MOHITHUS
«rnaBHag noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manble u
0OJIbIIME MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
TabJMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Yo AIEKTPOHOB U paclpeieSieHue UX MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpeAeiiax MajblX NEPUOJOB M TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHUE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pEaKLUU BELIECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI;

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

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TOJIHBIE M COKpAILIEHHBIE YpPaBHEHHUS pPeakUuid MOHHOrO OOMEHa; YpaBHEHHS
peaKLMii, TOATBEPHKAAONINX CYIIECTBOBAHNE T€HETHUECKOU CBSA3M MEXy BELIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKkpbIBaTh CYILHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
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BO3MOXXHOCTH TPOTEKaHHsI XUMHUYECKHX NPEBpAIICHUN TMOCIe MPeaBAPUTEIHLHOTO
00CYXIEHUS C MeAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMUYECKOTO 3JIeMEHTa Mo (opMyJie COCTUHEHHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPAaBHEHUIO XMMUYECKON PEaKIHNU C
OTIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpAaILIeHUs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBIMOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, TMOATBEPHKIAIOIINE KAYeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM MMYyTEM XJIOpUI- OpOMHUI-, HMOAUA-, KapOoHAT-,
dochar-, cunukar-, cynpdar-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS H HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOAHBIX PACTBOpPaX HEOPraHUYECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OINEpPAllMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHHEe, CHUCTEMAaTU3allil0, BbIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsl M3Yy4YEHHUs] CBOMCTB BELIECTB M XMUMHMUYECKUX PpEaKLuil;
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHUE, MOJIETMPOBAHUE,
HKCHEPUMEHT (peasIbHbIM U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHHE M KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOCHHE KaXJIOW TeMbl y4€OHOTO MpeaMeTa
«XuMHS» aNanTUPOBAaHHOW pabodeil  mporpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHHUs OOyYalolUXCs C 3aepiKKOU
MICUXUYECKOTO Pa3BUTHSI, COBIAJIAET C COOTBETCTBYIOIIUM pPa3/esioM paboyei mMporpaMMbl yueOHOTO mpeameTa « XUMUs
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus.

8 KUIIACC
(2 1 B HEnent0, Beero 68 )

IIpumepHbIe TEMBI, OcHoBHOE coep:KaHue OcHOBHBIE BUABI 1eITEILHOCTH
pacKpbIBaloIIue 00yyarImuxcst
AAHHBIA pa3aena

NPOrpamMmBslI,
H KOJUYECTBO YACOB,
OTBOJAMMOE HA X
u3ydeHue

Paznen 1.I1epBoHavanbHble XuMHYeckne mousaTusi(20 u)
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Tema 1. Xumusa —
BaskKHas 00J1aCTh
€CTeCTBO3HAHUSA U
NPAKTHYEeCKOM
AeATEJIbHOCTH
YeJIoBeKa

(59)

Hpez[MeT XUMUH.* PojIb XMMHU B )KU3HU YeJIOBEKA.

XuMus B cucTeMe HayK. MeTo/1bl TO3HAHUS B
XUMHH.*

Tena u BemecTBa. ®uznueckue cCBOIICTBA BEILIECTB.

ArperaTHoe cocTOsiHUE BelecTB. Yuctole
BelecTBa 1 cmecu. CriocoObl pas3/ieNieHuss CMECeH.
dusnueckue U XuMudeckue sBienus. [IpusHaku u
YCJ10BUA NPOTCKAHUA XUMUYCCKHUX peaKuHﬁ.
3HaKOMCTBO C IIpaBUIaMU OE€30IIACHOCTH U
npuéMamu paboThl B XUMUYECKOH JIAOOpaTOPHUH.

JdemMoHcTpauuu

1. JTabopaTopHOoe 000opyAOBaHuE.

2. Paznuynble BUABI XUMAYECKOU MTOCY/IBI.

3. O0pas31ipl BEIIECTB.

4. Crioco0Os1 pasnenenus cmeceit (punpTpoBanue,
BBITIApUBAHUE, TUCTUILIALINSA, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
Jlabopamopuvie onvimui:

Onucanme GpU3NYECKUX CBOMCTB BEILIECTB.
Paznienenue cMecH ¢ MOMOIIBIO MarHUTA.
Ipakxmuueckue pabomul.

Ne 1. JlaGopaTopHoe 060pyioBaHHE U IPHEMBbI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi paboThI B
XUMHAYECKOH J1abOpaToOpuH.

Ne 2. Ouncrka 3arps3HEHHON TOBapEHHON COJIH
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PackpbIBaTh CMBICI N3y4aeMbIX ITIOHATUHI C TOMOLIBIO MIEArora.

PackpsiBaTh posib XUMHHM B IPUPOJIE U KU3HM YEIIOBEKA, €€ CBA3b
C IPYTUMH HAYKAMH.

Pa3nuuyark yncThie BElecTBa U CMECH; OJTHOPOIHBIEC U
HEOJITHOPOJHBIE CMECH;

Paznuuath Qu3nueckue U XMMUYECKHE SIBJICHUS C OTIOPOil Ha
OIPECIICHUS.

OnpenensiTb NPU3HAKU XMMHUECKUX PEAKIIMHA U yCIOBUS UX
IIPOTEKaHUS.

CrnenoBath npaBuiaM IOJb30BaHUS XUMUUYECKOH MOCYI0M U
1a00paTOpPHBIM 000PYIOBaHUEM, A TAK)KE IPAaBUIAM
oOpallleHUsl ¢ XMMUYECKUMU BEIle-CTBAMU B COOTBETCTBHUHU C
MHCTPYKLHUSMHU 110 BBIIIOJHEHUIO IPAKTUYECKUX padoT MoJ
KOHTpPOJIEM II€J1arora.

IInanupoBaTh ¥ MPOBOJUTH XUMUYECKHM IKCIIEPUMEHT I10
M3YYEHHUIO U OMHCAHUIO (PU3NUYECKUX CBOICTB BEILECTB,
Croco0OB pa3/ielIeHNsl CMecel BEIIECTB M0l PYKOBOJCTBOM
neaarora ¢ 00Cy X AeHHeM Ij1aHa paboThl.

Hcnonb30Bath py BHIIOJHEHUH YY€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON AEATENBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO COEpKAHUS,
CIIPaBOYHBIE MaTepHUabl, pecypcsl IHTEpHETa IO
PYKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YIeOHUKA M CTIPABOYHBIX
MaTepUajoB, FPAMOTHO MCIOJIb30BaTh N3y4EHHBIN
MOHATUIHBIN anmnapar Kypca XuMuu



Tema 2. BemecTBa
H XUMHMYECKHUEe peaKkiuu
(15 9)

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI.
3HaKky (CHMBOJIbl) XUMUYECKUX JIEMEHTOB.
[IpocTeie u cinoxHbIC BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuueckast hpopmysia. BaJeHTHOCTh aTOMOB
XAMHYCCKHX JIEMCHTOB. *3aK0H ITIOCTOSHCTBA
cocTaBa BellecTB.* OTHOCUTEIbHAS aTOMHAas Macca.
OTtHocuTenbHast MOJICKYJIsIipHas Macca. MaccoBas
JIOJII XMMHYECKOT'0 JIEMEHTA B COCIMHEHUH.
dOu3nyecKue U XUMHUUICCKHUE SIBIICHHUS. XUMUYECKast
peakuus. [IpusHaku v yciaoBust npoTeKaHUS
XMMHYECKUX PEaKIUi. XUMUYECKUE YPABHEHUS.
TUnbl XUMHYECKUX peakini (COeIMHECHHUS,
pa3IoKeHus, 3aMEIICHUsI, OOMEHA).

3aKOH COXpaHEHUs MacChl BEILIECTB.

*M. B. JIoMOHOCOB — yUY&HBIN-2HIIUKIOTEAUCT. ™

JdemMoHcTpanuu

duznyeckue sIBICHUS (pacTUpaHue caxapa B
CTYTIKE, KUTICHHE W KOHJICHCAIIUsI BOJIBI U T. 11.).
XuMudeckue siBlIeHus (TOpeHrne CBevH,
pa3JioKEeHHUE caxapa, B3aMMOAEHCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapusl,

paznoxenune ruapokcuna meau(ll),
B3alMO/JICVICTBHE JKeJIe3a C CEpOi, B3aUMOJEHCTBUE
xene3a ¢ pactBopom conu meau(1l)).

OnbIT, WUTIOCTPUPYIOLIMNA 3aKOH COXpaHEHUs
MAaccCHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:

[Tpumeps! Gpu3nuecKux sBICHUH (TIJIaBICHHE
BOCKa, TassHHE JIbJIA).

IIpumepbl XUMUYECKUX SBIEHUH (IIPOKATMBAHUE
MEIHOM MPOBOJIOKH, B3aMMOJECHCTBHUE Mea C
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[IpuMeHATh ecTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS (B TOM
qucie HabIoAeHNe, MOICTTMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OI€PALMU MBICIUTEIbHON NEATEIBHOCTH
(cpaBHEHUe, Kaccu(pUKALNA) 151 U3YYEHUS BEIIECTB U
XMMHMYECKHUX PEAKIUK C OIIOPOM Ha AITOPUTM HJIM CXEMY.

PackpsIBaTh CMBICI N3y4aeMBbIX ITOHATUN U 3aKOHOB U
IIPUMEHATH 9T IOHATHUSA IPU ONIMCAHUU CBOMCTB BELIECTB U UX
IIPEBPALLICHM C OITOPOM Ha IUIaH U KJIFOYEBBIE CIIOBA.

Paznuyare Gusnyeckne U XUMUUECKHE SIBIICHUS, OOBSACHATh UX
CYIIHOCTb C TOYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOIO YYEHUS C
OIOPOY Ha OIPENETICHUS U CXEMBI.

OnpenensiTb NPU3HAKU XMMUUECKUX PEAKIIMM, YCIOBUS UX
IIPOTEKAHUS.

OOBACHATH CYITHOCTH (PU3MUECKUX U XUMHUCCKUX SBJICHUH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHUs C
HCIIOJIb30BAaHUEM BU3YAJIBHOW OIIOPHI.

KnaccudunupoBaTh XuMudeckue peakliuu (110 YUCIy U COCTaBY
pearupyromux 1 o0pa3yrouxcs BEIIECTB) C OMOPON Ha
CXEMBI.

CoctaBiath (hopMysbl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U
OTpPEENATh BaJICHTHOCTD 110 (hOpMyJiaM BEIIECTB € ONMOPOM Ha
aJITOPUTM Y4EeOHBIX JIeHCTBUI.

PaccraBisaTs K03 PUIMEHTHI B YPaBHEHUSIX XUMHUYECKUX
peakIuii ¢ ONopoi Ha aNrOPUTM y4eOHBIX JIeHCTBUH.

CrnieoBaTh mpaBuiIaM MOJIb30BAHUSA XUMUYECKON MTOCYION 1
71a00paTOpHBIM 000PYAOBaHKEM, a TAKKe MpaBUIaM OOpaIleHHs
C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKLMSIMHU 10
BBIITOJTHEHUIO JTA0OPATOPHBIX XUMHUECKHUX OMBITOB 10T
KOHTPOJIEM ITEAarora.

Hcnonb30BaTh Ipy BHITOJHEHUH YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIEN0BATENBCKOM NESTEIBHOCTH
HAy4YHO-TIOIYJISIPHYIO JIUTEPATYPy XUMMHUYECKOIO CONEPIKAHMUS,
CIPaBOYHBIEC MaTepHUAIIbI, pecypchl FIHTepHEeTa Mo
PYKOBOJCTBOM II€arora.



Tema 3. Bo3ayx.
Kucaopoa. [lousiTue 06
OKCHIAX

(54)

KHCJIOTOM).
Mogaenu aToMOB U MOJIEKYJT

[TpakTuyeckas padora Ne3 [Ipu3Haku npoTeKkaHus
XUMHYECKUX PEAKIUI

Buruuciaenust

— OTHOCHUTEJIBLHON MOJIEKYJISIPHOM MacChl
BCIIIECTB;

— MAacCOBOH JIOJIM XMMHYECKOTO 3JIEMEHTA 110
dbopMyIie coeTuHEHUS.

BeicTpanBath pa3BEpHyThIE IUCEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(pOPMAIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTEepUajIOB, IPAMOTHO UCIIOJIb30BaTh N3y4EHHBIN
MIOHATUMHBIN anmnapar Kypca XuMuu

Paznen 2. Baxkneiimme npeacTaBuTe/ M Heopranuveckux Bemects (30 1)

Boznyx — cmech razos. CocTas Bo3ayxa.
Kucnopon — sneMeHT u mpocToe Belie-

cTBO. O30H — *ainoTponHasi MO (HUKAIIS
Kuciopoaa.* HaxoxaeHue Kuciopoaa B IpUpoIE,
¢du3nyecKkre U XUMUYECKUE CBOWCTBA (peakiuu
OKHCJICHUs, TOpeHHe). Y CI0BUS BOSHUKHOBEHUS U
npekpaieHus ropeans. [lonsTie 00 okcumax.
*CnocoObl OTY4YEeHUsI KUCIOPO/ia B TaOOpaTOpHH
U poMbIUIeHHOCTH. > [IpruMeHenne kuciopoa.
KpyroBopot kuciaoposaa B Ipupoze.

*TernoBoi 23 PeKT XUMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM YpaBHEHHUH, IK30™-
Y DHJOTEPMUYECKHUX PEaKITUsIX.

*TomnuBo (HePTH, YTOJIb U MeTaH). 3arpsi3HEHUE
BO3/lyXa, CIIOCOOBI €r0 MPel0TBPALCHHUS.
Ycunenue napHUKoBoro 3pdexra, pazpylieHue
030HOBOTO CJI0s.*

JdemMoHcTpanuu

B3aumopeiictBue dhochopa, cepsl u xemnesa ¢
KHCIIOPOJIOM (BO3MOXHO MCIOJIb30BaHUE
BHJICOOTIBITOB).
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PackpbpIBaTh CMBICIT H3Y4aeMBIX TIOHATHIA U IIPUMEHSTH 3TH
MOHATHS NPU ONMCAHUU CBOIMCTB BELIECTB U UX MPEBPAIIECHUI C
HCTIOJIH30BAHUEM OTIOPHBIX CJIOB M KITHIIIE.

XapakTepu30BaTh (OMHUCHIBATB)C ONOPOU HA NIAH, CXEMY,
KpPamKyo 3anuch
COCTaB BO3]lyXa, (PU3NYECKHE U XU-MUUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €To MOTyYeHHs, IPUMEHEHNE 1 3HAYCHHE
B IIPUPOJIE U JKU3HU YeIOBEKa.

Cpasnusamo peakyuu 20peHusi U MEONIeHHO20 OKUCTEHUs C
IpeBapUTEIbHBIM O0CYX/IEHUEM [TapaMeTPOB CPaBHEHUSI.

Cobupats npubOpHI ISl MOTYUYEHUS KUCI0pOo/ia (BBITECHEHUEM
BOJIbI U BO3/1yXQ).

Pacrnio3HaBaTh OMBITHBIM MTYTEM KHCIOPOJ ITOJT KOHTPOJIEM
nejarora.

Hcnonp30BaTh XUMUYECKYIO CHMBOIIUKY JUISI COCTABIICHUS
(dbopMyI1 BEeLIeCTB, MOJIEKYIISPHBIX YPaBHEHUH XUMUYECKUX
peaKkuuii ¢ y4aCTUEM KUCIIOPO/Ia.

OOBACHATH CYHITHOCTH SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBath npaBuiiam 6e30nacHoi paboThI B 1a00paTOPUH MPH
UCIIOJIb30BAHUM XMMUYECKON TIOCY/IbI U 000PYIOBAHUS 11O
KOHTPOJIEM II€/1arora, a Takxke mpaBuiiaM oOparieHus ¢



Tema 4. Bogopon.
ITonsTue o xucaoTax

H COJISIX
(S 1)

Omnpenenenne conep:kaHus KUCIOPOAa B BO3IyXE.
OnbIThI, JEMOHCTPUPYIOIIHE YCIOBUS
BO3HUKHOBEHHMS U NIPEKPALIEHUS TOPEHHUS.

JlaGopaTopHble H IpaKTUYecKne padoThl
JIaGopaTOpHBIH OMBIT:

O3zHakoMJyieHHe ¢ 00pa3laMu OKCHJIOB.
[IpakTuyeckas padora:

Ne 4. Tlomyuenue KuciIopoja, U3y4eHue ero
CBOWCTB.

Boruucienust

— MOJIEKYJISIPHOM MacChl KUCIOPO/Ia U 030HA HA
OCHOBaHWM aTOMHOM MacChl XMMHYECKOT'O
3JIEMCHTA

Bomopoa — 351eMeHT 1 MpoCcTOoe BEIIeCTBO.
Haxoxaenue B ipupojie, GU3NIecKue u
XUMHUYECKHE CBOICTBA (Ha pUMepe
B3aMMOJIEHCTBHS C HEMETA/UIAMHA U OKCHUIAMH
METAJIJIOB), TPUMEHEHHUE, *CIIOCOOBI MOTYUYEHHS.
ITonsATHE O KUCIOTAX U COJIAX.

*

JdemMoHcTpanuu

[Tony4yenue, cobupanue 1 pacrio3HaBaHHe
BOJIOpOAA.

I'openue Bogopona.

BsaunmoneiictBue Bogopoaa ¢ okcugom meau(ll).

JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTOpHBIH OTIBIT:

B3aumMoneiicTBre KUCIIOT ¢ MeTalIaMH.
[IpakTuueckas pabora:

Ne 5. Ilonmyuenue Bo1oposa, U3y4EHHUE ETO
CBOMCTB.

Broruncienus
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUU

29

TOPIOYMMHU BEILECTBAMU B OBITY.

[InanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHHUS, J€NIaTh BBIBOJBI MO
pe3yJsibTaTaM 3KCIEPUMEHTA 0] pyKOBOJCTBOM I1€arora.

YyacTBOBaTh B COBMECTHOM paboTe B IpymIie.

Hcnonb30BaTh U BEITIOTHEHUH YI€OHBIX 3aaHUA U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MaTepuabl, pecypcsl UHTepHETa 10
PYKOBOJICTBOM II€arora.

BricTpanBath pa3BEpHYyThIE MICbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UH(OPMALIMIO U3 yYeOHHUKA U CIIPABOYHBIX
MaTepHaJioB C OMOPOil Ha IJIaH, TPAMOTHO UCIIOJIB30BaTh
M3YYEHHBIN MOHATUHUHBIN alapar Kypca XuMUU

PackpbIBaTh CMBICI N3y4aeMbIX MOHSATUI U IPUMEHSTH 3TH
MIOHSTHUS TIPU OTMMCAHUH CBOMCTB BEIIECTB U UX MPEBPAICHUH.

XapakTepr3oBath (OMUCHIBATh) (PU3UUECKUE U XUMUYECKUE
CBOIICTBa BOJIOPO/1a, CIIOCOOBI €T MOJIy4eHUs, TPUMEHEHUE C
ONOpOH Ha MJIaH, KPATKYIO 3aIUCh, CXEMY.

CobGupats mpubop 715t TOTYUYESHHSI BOJIOPO/Ia C UCTIOJIb30BAHUEM
BHU3yaJIbHOW ONOPHI

Hcnonb30BaTh XUMUUECKYIO CUMBOJIMKY JIJISl COCTABIICHUS
(dbopMyI BelecTB, MOJICKYJISPHBIX YPABHEHUH XUMHUECKHUX
peaKkuuii ¢ yyacTHeM BOAOPOJa C OTIOPOM HA AJITOPUTM.

CrnenoBath paBmiiaM 6e301acHoi paboThl B 1a00paTOpuu Ipu
MCIOJIb30BaHNU XUMUYECKOM MOCY/bI U 000pYI0BaHUS MO
KOHTPOJIEM TeJarora., a TakyKe MpaBuiiaM 0OpalieHus ¢
TOPIOYMMH BEIIIECTBAMH B OBITY

[InanupoBaTh ¥ OCYIIECTBISITh HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOCHMSI, JIENIaTh BBIBOIBI 1O
pe3ylibTaTaM 3KCHEePUMEHTA O] PYKOBOJICTBOM I€/larora ¢
o0cyXIIeHrneM Tu1aHa padoThl, C UCIOJIb30BAHUEM KITHIIIE.

Y4acTBOBaTh B COBMECTHOM paboTe B TpyIIIIE.

[1naHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE



Tema 5.
KoaunuyecTBeHHbBIE

OTHOIICHHUS B XUMHH
(49)

aTOMHOM MacChl XMMHYECKHUX 3JIEMECHTOB

KomnuectBo BemectBa. Monbs. MossipHast Macca.

3akoH ABorazpo. MossipHblii 00bEM ra3os.
Pacu€Thl Mo XUMUUECKUM YPaBHEHHSIM.

JdemoHcTpauust
OO0pa3sibl BEMIECTB KOJIMYECTBOM | MOJIb.

Boruucienust

— 00BEMa, KOJIMYECTBA BEIIECTBA I'a3a 10 €ro
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU 00BEMY;
— 00BEMOB Ta30B MO YPAaBHEHHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHH Ia30B
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HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOIEHNUS, JieTIaTh BBIBOBI 110
pe3yabTaTaM dKCIIEpUMEHTA.

VY4acTBOBaTh B COBMECTHOH paboTe B rpyIie

PackpbIBaTh CMBICII H3y4aeMbIX ITIOHATUI U IPUMEHSTH 3TH
IMOHATHS, a4 TAKKC N3YUCHHBIC 3aKOHBI 1 TCOPUH IJId PCIICHHA
pacu€THBIX 3a7a4 C IIOMOIIBIO Me1arora.

BbruncnsaTe MOJISIPHYIO Maccy BELIECTB; KOJIMYECTBO BELIECTBA,
00BEM ra3a, Maccy BEIIECTBa ¢ ONOPOH Ha oOpasell, Ha
bopMyIbI;

IIpoBoaUTH pacy€Thl 10 ypaBHEHUSAM XUMUYECKUX PEAKLUH C
OMopoi Ha 00Opasel], aIrOpPUTM y4eOHBIX JIeHCTBUI:
KOJINYeCTBa, 00bEMaA, MacChl BEIIECTBA 10 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHTOB WU MPOTYKTOB
peaxkuuu.

BeicTpanBarh pa3BEpHYTHIE IMCEMEHHBIE U YCTHBIE OTBETHI €
OIIOPOM Ha UH-
¢dopmarnio n3 yueOHUKA U CIIPABOYHBIX MaTepHaioB, TPaMOTHO
UCIOJIb30BaTh U3yUCHHBIN MOHATUIHHBIN anmapar Kypca XUMHH C
MIOMOIIIBIO TIE/Iarora.



Tema 6. Boaa.
PacTBopsl. Ilonsitue 00
OCHOBAHUSAX

(59)

Bona, ee cocraB, cTpoeHHE, MOJIEKYIIHI.
®dusnueckue CBOMCTBA BOJABL. *AHAINU3 U CUHTE3 —
METO/bl U3yYEHHUS COCTaBa BOJBL. *

XHUMHUYECKHE CBOUCTBA BOJLI

(paznoxeHue, peakiuy ¢ HaTPUEM, OKCHIOM
KaJbLusl, OKCHJIOM cepsl IV .

CocraB ocHoBanui. [TonsiTue 06 MHIUKATOpaX.
*Bopa kak pacTBOpuUTeIb.* PacTBOpHI.
*PacTBOPUMOCTh BEIIECTB B BOjC. ™
*HacbliieHHbIE U HEHACBILLIEHHBIE PACTBOPHI. ™
MaccoBas J10J1 BEIIeCTBa B pacTBOpE.

*Posib pacTBOPOB B MPUPOJIC U B KU3HU YETIOBEKA.
KpyroBopot Bozsl B ipupojie.* 3arpsisHeHne
MPUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOJTHBIX
BOJI.

JdemoncTpanuu

DNeKTPOoIN3 BOJBI, CHHTE3 BOJIbI; B3aUMOJICUCTBUE
Bozbl ¢ metariamu (Na, Ca) (Bo3MOKHO
HCIIO0JIH30BaHNE BHICOMATEPHAIIOB).

PactBopeHnue BemecTs ¢ pa3auyHoOn
PacTBOPUMOCTBHIO.

HccnegoBanue pacTBOPOB KHUCIIOT U ILIETOYEH €
MTOMOIIIbIO UHIUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
[IpakTuueckas padora:

Ne 6. IIpuroroBieHue pacTBOPOB € ONPEAECIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.

Boruucienus
— C UCIIOJIL30BAaHUEM ITOHIATHUS «MaccoBas I0JId
BEILIECTBA B PACTBOPE»
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PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUNA U IPUMEHSATH 3TH
IIOHATUSA IIPU ONMCAHUY CBOMCTB BELIECTB U UX IPEBPALICHUN C
MIOMOILIBIO TIEAArora.

XapakTepru3oBarh (PU3MYECKHUE U XUMUYECKUE CBOWCTBA BOJIBI,
€€ poJib KaK pacTBOPUTEIS B IPUPOAHBIX IPOLIECCAX C OMOPOU
HAa IUIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKLIUN C yHaCTUEM BOJBI
C OIIOpOi Ha CXEMY.

OOBACHATDH CYITHOCTb SKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
3arpsiI3HEHUEM NPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU BOABI OT
IpUMecei, MepbI IO OXPAHE BOJI OT 3arpsA3HEHUs [1OCIIe
IIPEABAPUTEIIBHOIO CTPYKTYPUPOBAHUS MaTepuaa.

[InanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS], JIENIaTh BbI-

BOJIbI 110 PE3YJIbTATAM SKCIIEPUMEHTA MOl KOHTPOJIEM
IIeJ1arora, ¢ UCIoJIb30BaHUEM KIIMLIE.

CrnenoBath paBuiiaM 6e30macHoi paboThl B 1a00paTOpuu Mpu
MCIOJIb30BaHUU XUMHUYECKOM MOCY bl U 000pyI0BaHUs MO
KOHTpPOJIEM I1€J1arora.

[IpoBOaUTH BBIUMCIEHUS C IPUMEHEHUEM TIOHATHUSL «MACCOBAs
JI0JIs1 BEIIECTBA B PACTBOPE» € OMOPOM Ha (POPMYJIBI.

Hcnonb30BaTh Mpu BHIMOTHEHUH YUEOHBIX 3a/1aHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKON AEATEIbHOCTH HAYqHO-
MOMYJISPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHHUS,
CIIpaBOYHBIE MaTepHaIIbI, pecypchl IHTEpHETA TON
PYKOBOZCTBOM II€Jarora.

BricTpanBath pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha HHPOPMAITUIO U3 YYEOHHUKA U CIIPABOYHBIX
MaTepHasoB, FPAMOTHO UCIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN aIllapar Kypca XUMHUU ITOCIE IPEABAPUTEIHHOTO
CTPYKTYpUPOBaHUS MaTepraia



Tema 7. OcHOBHBIE
KJIACChI
HEOpraHuYecKHuX

coeINHEeHnH
(11 9)

Krnaccudukanus HeopraHmueckux COeAMHEHUN.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aMdoTepHbIe, Hecoeo0pa3yronme Ha
npumepe okcuaa yriepoaa |l u okcuaa azora I,
HoMeHKkarypa. [lomyuyenue* okcuaoB
(B3auMoJIeliCTBHE C BOJIOM, KMCIOTaMHU,
IeJI049amMu ).

OcHoBaHMsI: cOCTaB, KIacCUPHUKAIH (IIET0YH U
HEPaCTBOPUMbIEC OCHOBAHUS), HOMEHKJIATYpA.
Kucnotsr: cocras, kiiaccudukaims, HOMEHKJIATYpa,
¢bu3znyueckrue 1 XuMUYeCcKre CBOMCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCHUIAMH COJISIMH
Ha IIPUMEPE COJISTHON M CEPHOM KHUCIIOT), *CIOCOOBI
MoJTydeHus.* Psii akTHBHOCTH METaJLIOB.

Conu (cpeqHue): HOMEHKIATYpa, *CcrocoObl
MOJTYYEHUS ™, B3aUMOJICHCTBHE COJICH C METaJlJIaMu,
KHCIIOTaMH, IIETT0OYaMHU U COJISIMH.

I'eneTnyeckas CBA3b MEKIAY KJIacCaMH
HEOPraHWYEeCKUX coenHeHni. [ eneTnueckue
psnsl. [lonarue 06 ambOTepHBIX TUAPOKCHUIAX HA
TIpUMepe ITMHKA ¥ ATIOMUHUS. XUMHYECKHC
CBOICTBA - B3aUMO/ICHCTBHE C KUCIOTaMU U
menodaMu. PasnokeHue nmpu HarpeBaHUU.

JdemMoHcTpanuu

OO6pa3ibl HEOPTraHMYECKUX BEIIECTB PA3IMIHBIX
KJIaCCOB.

B3anmoaeiicTBre pacTBopa CEpHOUM KUCIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BriTecHeHne ogHOTO MeTaia APyruM U3 pacTBOpa
COJIH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTopHBIE OTIBITHI:
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OmnpeneneHne OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEIMHEHUN
10 Ma0JIoHY.

CocraBieHue cXeM CTPOEHHsI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN HA OCHOBE OIIPE/IEICHMUSL.

CocraBienue GopmyJl OCHOBHBIX KJIACCOB HEOPIraHUYECKHX
COCIMHEHUM U Ha3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAIBHON HOMEHKJIATYpE C UCIIOJIb30BaHUEM OIPEICIICHUS U
Ta0JIMLbl PACTBOPUMOCTH.

KnaccudunupoBanue n3yyaeMbIX BEIIECTB 110 COCTaBY U
ce0licmeam ¢ OTIOPOM Ha OTNIPEICIICHUSI, CXEMBI M TaOIHUILY
PAcTBOPUMOCTH.

CocrapneHnne TabauIbl TEHETUYECKUX PSATAOB U CXEMBI
«['eHeTnyecKas B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN» M0/ pyKOBOJCTBOM II€arora.
[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIIMX
XUMHUYECKHUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHHM OTHOCATCS C UCIIOJIb30BAaHUEM CXEMBI
«['eneTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEIMHEHUI» M0 pyKOBOJCTBOM II€arora.
CocraBiieHnEe MOJIEKYJIIPHBIX YPaBHEHHUI peakLni,
WUTIOCTPUPYIOLINX XMMHYECKHE CBOMCTBA N3YYEHHBIX KJIaCCOB U
CnocodObl noyueHus BEIEeCTB U3y4eHHBIX KJIacCOB, TPYIII, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY
HUMH, C ONIOPO Ha BepOaIbHYIO CXEMY B KaUeCTBE 3pUTEIbHON
OTIOPBI.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakluii 0 CXeMaM ¢
MIpeIBAPUTENILHBIM 00CYXIEHUEM BbIOOpA pearupyronmx
BEIIECTB.

Boruncnenue no ypaBHeHUSIM XUMUYECKUX peaKLUii KOJIUYECTBa,
00bEMa, Macchl BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIMH 110 aJlTOPUTMY.
[InanrpoBaHue U OCYIIECTBIIEHNE HAa IPAKTUKE XUMHUYECKOIO
9KCHEPUMEHTA U HaOJIIOJJEHHS 1I0]] PyKOBOJICTBOM yUUTEIIS.
®DopMyIMpOBaHUE BBIBOJOB 10 PE3Yy/IbTaTaM IKCIIEPUMEHTA C



BzanmogeiicTBrEe KUCIIOT ¢ METaAJNIAaMH.
[Tonyyenne HepacCTBOPUMBIX OCHOBAHHIA.
B3anmoaeiicTBre HEpaCTBOPUMBIX OCHOBAHUH C
KHCIIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTrueckas padora:

Ne 7. Pemienue skcriepMMeHTaIbHBIX 33a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIUHCHHID.

Breruucienus
— I10 YPaBHEHUSM XUMUYECKUX peaKui

UCIIOJIb30BaHUEM OIMOPHBIX CIIOB.
DopMyIMPOBAHUE C TIOMOILBIO [1€]arora U BHIIIOJIHEHNE IIPABUII
6e3o0macHoil paboThl B 1aOOPATOPUU MTPHU UCIIOJIB30BAHUU
XUMHAYECKOH MOCYABI K 000pyIOBaHUS.

Hcnonb30Banue npu BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON EATEIIbHOCTH Hay4YHO-
HOIYJISIPHOM JTUTEPATypPhl XUMUUECKOTO COJIEPIKaHuUs,
CIpaBOYHbIE MaTepualbl, pecypcsl UHTEpHETa, OCyllecTBIEHNE
BbIOOpA MOJ1 PYKOBOACTBOM MEAarora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHQOpMaIHIO U3 Y4eOHUKA U CITPABOYHBIX
MaTepuaioB, FPaMOTHOE HCIO0JIb30BaHUE U3YYEHHOTO
MNOHSITUMHOTO ammapaTa Kypca XUMHUU C UCIIOJIb30BAHUEM IUIaHA,
OIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /. U. Menaeneena.
Ctpoenne aToMoB. XUMHYecKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peaknun (15 9)

Tema 8.
IHepuoauveckuii 3aK0H
u Ilepuoguyeckas
CHCTEMA XUMMYECKHUX
3JIEMEHTOB

. . Menaeie-eBa.
Ctpoenne aToma (7 9)

[lepBbie NONMBITKY KJIACCU(PUKALIUU XUMUYECKUX
251eMeHTOB. [IoHATHE O rpynmax CXOAHbIX
3JIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMETTbHBIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl).
*JJeMeHTbI, KOTOpble 00pazyIoT

amM(oTepHbIe OKCU/IBI U TUAPOKCHIBL.*
[Iepnonnueckuit 3akoH u [lepuonn-yeckas cucrema
XUMHYECKUX 3neMeHToB [l. 1. MeHpaeneeBa.
[Iepuonsl, rpynmnsl, noarpymnmnsl. Ousznyecknii
CMBICJI TTOPSIIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB
nepuoja U rpymibl.

Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP.
*N3oTomnbl.* DnekTpoHbl. CTpOoeHHE IEKTPOHHBIX
000J104eK aTOMOB TepBbIX 20 XUMHUECKUX
sneMeHTOB [lepuoanyeckoil cucTeMbl

. . Menpeneena.

XapaKTepUCTUKAa XMMUYECKOTO 3JIEMEHTA I10 €T0
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PackpbIBaTh CMBIC NEPUOAUYECKOTO 3aKOHA MO/ PYKOBOJICTBOM
rejarora.

[ToHrMaTh CymecTBOBaHUE MEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX IJIEMEHTOB (U3MEHEHHE PAInyCOB
aTOMOB M DJIEKTPOOTPHUIIATEIHFHOCTH) U UX COCTMHEHUM OT
MOJIOKEHUS B IEPUOANYECKON CUCTEME U CTPOCHUS aTOMa C
HCIOJIL30BAHUEM CXEM M TAOJIMII.

VYcraHaBnUBaTh CBSA3b MEXKIY MOJIOKEHUEM DIIEMEHTA B
MePUOINYECKON CHCTEME U CTPOCHHUEM €T0 aToMa (COCTaB U
3apsif siapa, o01IIee YMCIo AIEKTPOHOB U paclpeieNieHHe UX 10
AJIEKTPOHHBIM CJIOSIM) TI0 00pasiry.

[Iporuo3upoBarh xapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 rpymmaM u rnepuoaam [leprognueckoit
CHCTEMBI C IIOMOIIbIO Meaarora.

XapakTepu30BaTh XUMHYECKHE PJIEMEHTBI MEPBBIX TPEX
MEPUOJIOB, KM, KLU 110 UX MOJOKEHHUIO
B [lepunoanueckont cucreme JI. 1. Menneneena.



nojoxxeHuto B [lepuoanueckoil cucreme

1. 1. MeHnneneena.

*3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB DJICMEHTOB
MaJIbIX MIEPUO/IOB U TJIABHBIX MOJATPYIII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOTO)
HOMepa.™

*3nauenue [leproguueckoro 3aKkoHa

u [lepronueckoi CUCTEMbl XUMUYECKHUX
3JIEMEHTOB JIJISl pPa3BUTHUS HAYKH U IPAKTHKH.
. 1. MenneneeB — y4€HbIN, eqaror u
TpaKIaHUH. ™

JdeMoHcTpamun

KopoTkoneproanas v JUIMHHOTICPUOUTHASL (DOPMBI
[Teproauveckoii CUCTEMbI XUMUYCSCKUX 3JICMEHTOB
. . MeHnneneena.

O3zHakoMJieHHE ¢ 00pa3llaMu METaJIOB

1 HEMETAJIIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumopaeicTBue ruipokcuaa IUHKA ¢ PaCTBOPAMHU
KHMCJIOT U IIeJI0Ye
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CrnenoBatb npaBuiaM 6e301acHOM paboThI B 1JaOOpaTOPUU IIPU
MCII0JIb30BaHUU XUMHUYECKOM MOCY bl U 000pYI0BaHUS 11O
KOHTPOJIEM Iearora.

BoicTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpMaLUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOIb30BaTh U3yUEHHBIN
NOHATUIHBIN annapaT Kypca XMMUU T10CJIE€ CTPYKTYPHUPOBAaHUS
MaTepHala ¢ UCIOIb30BAHUEM KIIULIE.

Hcnonp30BaTh Npu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHUKa Nociie CTPYKTYPUPOBaHUS MaTepuaa, CipaBOYHbIe
matepuaisl (Ileproanueckyro cucTeMy XMMHYECKHX
anemenToB /. 1. Menzeneesa, Tabauiy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U COJIed B BOJE, SJICKTPOXUMHUYECKUHN P
HaIpsDKEHUN METAILIOB).

Hcnonb30BaTh Ipu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IPOIECCEe HCCIIE0BATENBCKOM NEATEIbHOCTU HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel IHTepHETa O
PYKOBOJICTBOM II€/1arora



Tema 9. Xumnueckas
cBsI3b. OKHCJIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIE
peakuumn

(8 1)

9 KJIACC

*DNeKTPOOTPUIIATEILHOCTH* aTOMOB XUMHYECKUX
3JIEMEHTOB.

Xumunueckas cB3b (MOHHAs, KOBaJCHTHAsI OJISIpHAs
Y KOBJICHTHAS HETIOJISIpHAsT ).

CreneHb OKUCIICHUS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
(OBP). IIpomecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.

JdemMoHcTpauuu
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU:
TOpPEHHE, PEAKIUH Pa3IOKEHUS, COEAUHEHUS

(2 u B HEAEIO, BCero 68 1)

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH 110J] PyKOBOACTBOM
neJjarora.

OmnpenensaTs BUJ XUMHUECKON CBSI3U B COEAMHEHHUH C
UCTIOJIb30BAHUEM CXEM.

OnpenensaTh CTENEHb OKUCICHUSI XMMUYECKOTO 3JIEMEHTA 110
(bopMyIie ero CoeqMHEHNs ¢ UCIOIb30BAaHUEM AJTOPUTMA.

OnpenensaTs 31eMEeHT (BEIIEeCTBO) — OKUCIUTEINb U 3JIEMEHT
(Be1ecTB0) — BOCCTAHOBUTEb.

OOBACHATH CYHTHOCTb ITPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHUSL.

CocTaBisTh ANEKTPOHHBIN OaaHC ¢ y4€TOM YMCIIa OTJAHHBIX U
HPUHATHIX 3JTEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEILHO-BOCCTAHOBUTEIILHON
PEaKIMU IO AIFOPUTMY pa3d0pa OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON PEAKIUU.

Hcnonp30BaTh Npu BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI

y4eOHHUKa Mocje CTPYKTYPUPOBAHUS MaTepHaa, ClipaBOYHbIe
MaTepHaibl (IEpUOANYECKYIO0 CUCTEMY XMMUUYECKHX 3JIEMEHTOB
1. . Menneneena, TaGJIMIy paCTBOPUMOCTH KHUCIIOT, OCHOBAHHA
U COJIEH B BOJIE, DJIEKTPOXUMUYECKHUN Pl HAIPSHKECHUI

METaJIJIOB).

IIpuMmepHbIE TEMBI,
pacKpbIBaoLIKe
AAHHBINA pa3aea

NporpaMmbli,
U KOJIUYECTBO YaCOB,
OTBOJMMOE Ha HX
H3y4YeHHe

OcHoBHOeE coaepKaHue

OcHoOBHbIE BU/IBI 1€SITE€IbHOCTH
00yyarImuxcs
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Pa3nen 1. BemecTBo H xumMuueckue peakiun (17 u)

IloBTOpEHUE M
yriyo0JjaeHue 3HAHU I
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca
(54)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKUX AJIIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KAUs, KaIbLH U UX

COEIMHEHUI B COOTBETCTBUH C IMOJIOKEHUEM
JJIEMEHTOB B IIEPUOJUYECKOM CUCTEME U CTPOCHUEM
UX aTOMOB.

Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BELIECTB (MEX/1yHa-pO/IHAs U TPUBHUAIIbHAS).
XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCALIMXCS K
Pa3IMYHbIM KJ1accaM HEOPTaHUYECKUX COEAMHEHUH,
UX FEHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.
CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBS3H U
TUIBI KPUCTAIIMYECKUX PEHIETOK. *3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX CTPOEHUS.™
JdemoHcTpanuu

1. Monenu KpUCTAINIMYECKUX PEIIETOK
HEOPraHMYECKUX BEILECTB.

2. KopoTtkonepuoaHas v JUIMHHONEpUOAHAs (POPMBbI
Ileprognueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB
. . MenneneeBa

XapakTepHu30BaTh XMMHUYECKHUE HIEMEHTBI IIEPBBIX TPEX
MIEPUOJIOB, KaJIUs U KaJIbLUSI 110 UX IOJIOKEHHUIO
B [lepuonnueckoit cucreme JI. 1. Menpeneea ¢ onopoit Ha
AJIITOPUTM.

KnaccugunupoBars 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3YYEHHBIX KJIACCOB C OMIOPOM Ha CXeMy, TaOiIuIly
pPacTBOPUMOCTH.

OnwuceiBaTh 00IIMEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEP)KIaTh CBOWCTBA IPUMEpPAMU
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKLUI C OIIOPOU
Ha CXEMYy.

Onpenensars BUJI XMMUYECKOM CBSI3U U TUIT KPUCTAIUIMUECKOMN
PELIETKH BELIECTBA C ONIOPOM Ha CXEMY.

ITporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS TOCIIE PeABAPUTEIBLHOIO pazbopa.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OIoOpo Ha
nH(popMaInio U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapar
Kypca XUMHH.

Vcronb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/laHUN U B
MpOLIECCe MCCIIEI0BATENbCKOM e TEIbHOCTH HayYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKAHUS,
CIpaBOYHbIE MaTepualbl, pecypcsl HTepHeTa o
PYKOBOJCTBOM II€AArora.
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Tema 1. OcHOBHEIE

Krnaccudukanus XuMHUECKUX peaklui M0 pa3IMiyHbIM

PaCKpLIBaTB CMBICJI U3YYaCMBIX MMOHATUH U IIPUMCEHATH OTU

3aKOHOMEPHOCTH Ipu3HaKaM (10 YKMCIy U COCTaBy y4acTBYIOIUX B MIOHSATHSI TIPU ONMCAHUU CBOMCTB BEILIECTB U UX
XMMHYECKHX peaKIuii pEaKIMK BEIIECTB, *10 TeMJI0BOMY 3P PeKTy, o IIPEBPALICHUM.
(4 1) M3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX KnaccupunmpoBars XUMUYECKHE PEAKIIUH 110 PA3ITUYHBIM
3JIEMEHTOB, 110 00PAaTUMOCTH, 110 Y4aCTHUIO IIPU3HAKaM.
KaTajau3aropa).™ VYcranaBnMBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKON PEAKIIUU
*DK30- U SHIOTEPMUYECKHE PEAKIINHY, OT Pa3JIUYHBIX (PAKTOPOB MO PYKOBOJICTBOM YUHUTEJIS.
TepMoxumuueckue ypasHeHus. [lonsitue o ckopoctu | [IporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX
XUMHMUYECKOH peakuuu. [ToHsaTHE 0 TOMOreHHBIX U IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSX I1OCIIE
rereporeHHsIx peakuusx. [lousarue o0 oOpaTuMbIx IpeIBapUTEIbLHON pabOTHI.
1 HEeOoOpaTUMBIX XUMHUYECKUX peakuusx. [lonsrue o Onpenenars OKucauTens U BocctaHoBuTens B OBP.
XUMHUYECKOM paBHOBecuu. DakTopsl, BIUSIOMINE HA CocTaBisTh JIEKTPOHHBIN OaaHC peaKIu.
CKOPOCTb XUMUYECKOU PEAKIIUH U ITOJOKEHHUE ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM 110
XUMHUYECKOI0 pPaBHOBECHUS. ™ AITOPUTMY.
OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIINH BricTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
(sy1eKTpOHHBIN OaJlaHC OKHCITUTEIBHO- ornopoi Ha UHPOPMAIIUIO U3 y4eOHHKA U CIIPaBOYHBIX
BOCCTAHOBUTEJILHOM peakiun). MaTepUajoB, FPaMOTHO UCIOJIb30BaTh U3yYEHHBIN
JleMOHCTpAIHH MOHSATUHHBIN anmnapar Kypca XMMHUH 10CIIe
1. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT TIPCABAPUTCIIEHOTO CTPYKTYPHPOBAHIA MATCpHAIa.
PA3THYHBIX (AKTOPOB. Vcronb30BaTh NpH BHIIOIHEHUH YUEOHBIX 3a/laHUN U B
2. Boszneicreue KaTaJn3aTopa Ha CKOPOCTh mponecce HUCCIEN0BATEIBCKON IEATEIbHOCTH Hay4YHO-
XUMHYECKOHN PEaKIIHH. MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
3. Ipumepb! HEOOPATHMBIX i OOPATUMBIX PEAKIIHIL. CIIpaBOYHbIE MaTepHalbl, pecypcsl MHTEpHETa 1Iociie
4. CmelieHne paBHOBECUSI XMMUUECKON PEaKIINU.
KOHCYJIbTAIIMH C NIEaroroMm.
Borumcienus
— KOJINYECTBA BEIECTBa, 00bEMa M MAaCChl PEareHTOB
WM IPOJTYKTOB M0 YPaBHEHUSIM XUMUYECKUX PeaKkIuil
Tema 2. Teopus 351€KTPOIUTUYECKON TUCCOLMALINH. PackppIBaTh CMBICI U3y4aeMbIX TOHATHH, & TAKXKE CMBICIT
DJIeKTPOJIMTHYeCKAas DNEKTPOIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHHOHBI. TEOPUU JIEKTPOTUTHUECKOHN TUCCOIMALINY C OTIOPOil Ha
AUCCOLHALHSA. *MexaHu3M JUCCOIMAIMY BEIIECTB C Pa3TUYHBIMU CXEMBI.

XuMHYecKHe peakunu
B pacTBopax
(8 9)

BUJaMU XUMHYECKOH cBs3u. CTereHpb JUCCOMaliim.*
CunbHbIC U c1a0bIe TIEKTPOIUTHI.
Peaxiiuy nonHOro 0oOMeHa, yCcIoBUs WX MPOTEKAHHUS.

OOBACHATH MPUUUHBI ANEKTPOIPOBOJI-
HOCTH BOJHBIX PaCTBOPOB C IOMOIIBIO I1€1arora.
CocTaBiATh ypaBHEHUS AUCCOIUAIINH KUCIIOT, Ie0ue 1
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HNounble ypaBHEHUS pEaKIUA.

XHUMHUYECKHE CBOMCTBA KMCIOT, OCHOBAHUM U COJICH B
CBETE MPEACTABICHUHN 00 JIEKTPOTUTHICSCKON
mucconmanuu. Cpena pactsopa. [lonarue o ruaposuse
COJICHi.

KauecTtBenHbie peakiini Ha KATHOHBI

Y aHUOHBI : XJOPUI-, OPOMHJI, HO3U/I-, CYIb(aT-,
KapOoHaT-, cuiIMKaT-Qpochar- aHMOHBL, THJIPOKCU/I-
HOHBI KaTHOHBI aMMOHUS, MarHMs, KaJIbIIUI,
AITIOMUHUS, JKene3a 2+, 3+ | IUHKa, MPUCYTCTBYIOLINE
B BOJIHBIX pPacTBOpaXx..

JdeMoHcTpamun

DnexTpuueckas IpoBOAUMOCTh PAaCTBOPOB BEIIECTB;
JBUKEHHE NOHOB B AJIEKTPUUECKOM I10JI€.

OMBITHL, WJUTIOCTPUPYIOIIME TPU3HAKU TPOTESKAHMS
peaxiuit HFOHHOTO OOMEeHa.

OMBITHI IO OMPEIETICHUIO CPEIBI B PACTBOPAX COJIEH
(xmopuaa HaTpusi, KapOoHATa HATPUS, XJIOPHUIA
LIUHKA).

JlabopaTopHble H IPAKTHYECKHE

padoThbl

JIaGopaTOpHBIii OMBIT:

Ne8Peakiun HOHHOrO 0OOMEHa B pacTBOpax
JIEKTPOIUTOB: cynbharta meau(1l)

1 mEnouu, kapOoHaTa HaTPUS U COJITHOM KHUCIIOTHI,
peaxkuus HeNTpaau3aluu MEKIY TMIPOKCUIOM Kalus
U COJITHOM KHMCIIOTOMH.

Ne9. KauecTBeHHbIE peaKIIMM HAa HOHBI B PaCTBOPE.

[IpakTuueckas padora:
Ne 1. Penrenue 3KkciepuMEHTAIIBHBIX 3aa4 110 TEME.

Beruncienus
— [0 YpaBHEHUSIM XUMUYECKUX PeaKuit

COJICH, TTOJIHEIC
U COKpalIEHHbIE HOHHBIC YPABHEHUS XUMUYECKUX PEAKLIUN
MOHHOTO OOMEHa.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBHI, IPOBOIUTH HAOIIOJCHUS, 1€1aTh BbIBObBI
110 pe3yJIbTaTaM 3KCIEPUMEHTA I10CIe NpeABapUTENbHON
paboTHI.

CrnenoBats npaBuiiaM 06e30nacHoil paboThI B 1aboparopun
IPY UCTIOJIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
1101 KOHTPOJIEM Iearora.

[Tpon3BOANTH BBIYUCICHUS IO XUMUYECKUM YPABHEHUSM.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
oIopoii Ha MH(opMaIUIO U3 yueOHHUKA U CIIPAaBOYHBIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh U3yYEHHBIN
HNOHATHIHBIN anmapaT Kypca XUMUH 110CIIe
MIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Vcronb30BaTh NpH BHIIOTHEHUH YU€OHBIX 3a/IlaHUN U B
MpoLIecCce UCCIEA0BATENbCKON A TEIbHOCTH HaAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJIEpKaHus,
CIPaBOYHBIE MaTepualsbl, pecypcsl IHTEepHETa ocie
KOHCYJIbTAIlH C [1€JaroroM.
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Paznen 2. Hemerayuibl M MX coeuHeHns (24 4)

Tema 3. O6mas
XapaKTepuCTUKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynmsl.
I'ajorennl

(4 9)

O6mas xapakrepucTuka ranoreHoB. OcoOeHHOCTH
CTPOEHHUS ATOMOB ATUX JIEMEHTOB, XapaKTePHbIE JJIs
HUX cTerneHu okucieHus. CtpoeHue u pusnueckue
CBOMCTBA MPOCTHIX BEHIECTB — raJIONCHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3auMoJIeHicTBHE C METAJIIaMU, HEMETaJJIaMU
(BOAOPOAOM M KHCIOPOIOM), *1eioqaMu™).
XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE
CBOICTBa, *nony4yeHue™, npuMeHenue. KauectBeHnole
peaKkIy Ha rajJoreHuI-uoHbl. *JlelicTBre XJopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M uenoBeka.* Bakueiiime
XJIOPUBI U UX HAXOXKJICHHUE B IPUPOJIC.

JdeMoHcTpamun
BI/IZ[GOMaTepI/IaJH)II TaJIOTCHBI U UX COCANHCHU .
OO6pa3ibl XJTOPUIOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
JIaGopaTOpHBIii OMBIT:

Pacno3naBanue Xa0pua-HOHOB.

[IpakTruyeckas padora:

Ne 2. TlomyueHue constHONW KUCTIOTHI, U3y4eHUE €€
CBOMCTB.

Berunciaenus
110 YPABHEHUSM XUMHYECKUX PEAKIIUH.

OOBsCHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB
HEMETAJUIOB U UX COEUHEHUH B IIpeJIesiax MajbIX [IEPUOIOB
U raaBHbIX noAarpynn [lepuonnyeckoil CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C MCII0JIb30BaHUEM
CXEMBI.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB raJIOTeHOB (HA IPUMEpE XJI0pa) U
CJIOKHBIX BEILECTB (XJIO0POBOJOPO/IA, XJIOpUAA HATPHUSL),
CHOCOObI UX MOJIyYeHUsl, IPUMEHEHUE U 3HAUCHUE B
IPUPOJIE U )KU3HU YEJIOBEKA [IOCIIE€ CTPYKTYPUPOBAHUS
MaTepuania.

OnpenensTs raJloreHuI-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM
TabnHIbl " XapakTepHbIC PEAKIIMK HA aHHOHBI".

[InanupoBaTh U OCYLIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeNIaTh BBIBOJIBI 10
pe3yabpTaTaM 3KCIIEpUMEHTA I10CIIe MTPeIBAPUTEIbHOMN
paboTHI.

Tema 4. O01masn
XapaKTepUCTHKA
XUMHUYECKHUX IJICMEHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 9)

OO6mas xapakTepucTUKa 3JeMeHTOB VIA-rpymimsbl.
Oco0eHHOCTH CTPOCHHS aTOMOB 3TUX JIEMEHTOB,
xapaKTepHLIe JJIs1 HUX CTCIICHU OKUCJICHU . CTpO@HI/Ie
1 (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPHI.

ANOTpOITHBIE MOAU(PHUKALIMN KUCIOPOIA U CEPHI.
XHUMUYECKUE CBOMCTBA cephl. BzaumoperncTaue ¢

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
21eMeHTOB VIA-Tpynmsl U X COETMHEHUI
C YY4ETOM CTPOEHHUS X aTOMOB C OIIOPOM Ha CXEMY
"M3MeHeHune paguycoB B noarpynmnax".
XapakTepu3oBarh (pu3nvecKue
1 XMMHMUYECKHE CBOMCTBA ITPOCTOr0 BEILIECTBA CEPHI U €€
COCTMHEHHH (CEepOBOIOPO/Ia, OKCHUIOB CEPHI, CEPHOU
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HEMCTaJlJIaMHU - BOAOPOAOM U KHUCJIOPOAOM,

MeTaJUIaMH, KOHLICHTPUPOBAHHBIMU a30THOM U CEPHOM
kuciotamu. CepoBOJIOpoOJl, CTpOCHHE, PU3NUECKUE

KHCJIOTBI, CYJIb(ATORB), CIIOCOOBI UX

Y XUMHYECKHE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENIbHBIE). OKCHUJIBI CEPBI KaK
MPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast
KHCIOTa, (PM3MUYECKHEe U XUMUYECKUE CBOWCTBA
(oOmue Kak mpeIcTaBUTENs Kilacca KUCIOT

u *crieruduyeckue®), npumenenue. CepHucTast
KHCJIOTA.

*XuMHUecKue peakium, JeKaliue B OCHOBE
MIPOMBIIIJICHHOTO CI0C00a MOTy4YeHUs CEpHOM
KHCIIOTHI. ATNMapaTsl U MPOTEKAIOIINE B HUX
IpoIiecchl (Ha MpuMepe MPOU3BOICTBA CEPHOM
KHUCJIOTHI). ™

Comnu cepHO# KUCITOTHI, KAYeCTBEHHAs PEaKIHs Ha
Cynb(aT-uoH.

Haxoxnenune cepbl v €€ COETMHEHU B IPUPOJIE.
*XuUMu4eckoe 3arpsi3HeHne OKpYKaroIllel cpe/ibl
COCMHEHUSIMH CepPbI (KUCIIOTHBIE TOKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro
MpEeAOTBpAIEHUS.

JdemMoHcTpanuu

Konnexuuu (BumeomaTepuaiibl): cepa u eé
COEIMHEHMUSL.

OO6yriauBaHue caxapa 1oJ JeCTBuEM
KOHIIEHTPUPOBAHHOMN CEPHOU KHCIOTHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:
OO6HapyxeHue cynbhaT-HOHOB.

B3anmopeiicTBre paz0aBieHHON CEPHON KHCIIOTHI C

IUHKOM. Beruncjaenus
110 YPaBHEHHUSIM XUMHUYECKUX PEAKIIIIT

II0JIy4€HUs1, IPUMEHEHUE U 3HAUEHUE B IPUPOJIE U JKU3HU
YeJIOBEKa C ONIOPOH Ha CXEMY U IUIaH.

OnpenensaTe HaNUYKE CyIb(PaT-HOHOB B PaCTBOPE.

OOBACHATH CYHIHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX C
nepepaboTKO COeAMHEHUH CephI MOCIIE CTPYKTYPUPOBAHUS
MaTepuania.

[InanupoBaTh U OCYLLECTBIISATh HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeJIaTh BBIBOJIbI 10
pe3yabTaTaM 3KCIIepUMEHTA.

Cnenoatk npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYABI 1 000py10BaHUS
II0J1 PYKOBOJICTBOM II€Jlarora.

[Tpon3BOINTE BBIYUCIECHUS [0 XUMUYECKUM YPABHEHUSIM 110
AITOPUTMY.

Hcnonp30BaTh NpU BHINOJHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHUKa, cripaBoyHble MaTepuansl (Ilepuonuueckyro
cucremy xumudeckux snmeMmeHToB 1. 1. Menneneena,
TaOJIMILy paCTBOPUMOCTHU KUCIIOT, OCHOBAHUHN U COJIEH
B BOJIE, IEKTPOXUMHUYECKUHN PsiJi HAPSKEHUN METAJLIOB).

Hcnonp30BaTh MU BBIOJHEHUH Y4eOHBIX 3aaHUM U B
IIpoLecCe HCCIeI0BaTENbCKON A€ATEIbHOCTH HAY4YHO-
HOIYJIIPHYIO JINTEPATYPY XMMHUUYECKOTO COACP KAHNUS,
CIpaBOYHbIE MaTepuabl, pecypchl MHTepHEeTa rmocie
KOHCYJIBTAIlUH C TIE1aroromM
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Tema S. O0masn
XapaKTepUCTHKA
XMMHYEeCKHX 3J1eMeHTOB
VA-rpynnsl. A30T,
docdhop u nx
COeJUHEeHHU

(74)

OO6m1as XxapaKTepruCTHUKa JIEMEHTOB V A-TpYIIITHI.
OCOOEHHOCTH CTPOCHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHBbIE 1711 HUX CTENEHU OKUCIICHHUS.

A30T, pacripocTpaHeHHe B Ipupoje, GU3NIECKUe U
XUMHYecKkHe cBoicTBa. KpyroBopot a3oTa B mpupoze.
AMMHaK, ero pu3nYecKkue 1 XUMHUECKUE CBOICTBA,
nojryyeHue u npuMeHnenue. Coau aMMOHHUS, UX
¢bu3nvecKkre 1 XUMHUECKUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiiysi HA HOHbI aMMOHMUSL.

A30THas KUCIOTa, €€ (PU3MYECKHEe U XUMUIECKHE
cBOMcCTBa (00IIME KaK IPeJCTaBUTENs KIacca KUCIIOT
u *crienuduyeckue™). *A3oTHcTasi KUCIOTA.
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHMUS B
Ka4yecTBE MHUHEPAITbHBIX y10OpeHnui. >

XUMHUECKOE 3arpsi3HEHUE OKPYKaroLIel cpe/ibl
COEMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH,
3arps3HEHUE BO3TyXa, OYBBI U BOJOEMOB).

®docdop, *amnorponusie Moaupuxaiuu hochopa*,
¢u3nyuecKkrue 1 XUMUYECKHE CBONCTBA.

Oxcun pochopa(V) u pochopnas kucnora,
¢u3nyeckrue 1 XUMUYECKHE CBOMCTBA, *MosydeHue. ™
*KauectBeHHas peakuus Ha pocdar-uOHBL*
*Ucnonp3oBanue pocharoB B KaUeCTBE MUHEPATHHBIX
ynoOpeHuit.* 3arpsizHeHre MPUPOTHBIX BOJTOEMOB
dbocdaramu.

JdemMoHcTpanuu

Konnexnuu: gocdop u ux coequHeHUSI.
B3anMozencTere KOHLIEHTPUPOBAHHOM a30THOU
KHMCJIOTBI C MEJIBIO.

JlabopaTopHble U IpaKTHYeCKHe padoThl
JlaGopaTopHBIE OTIBITHI:

1. B3aumopeiicTBre cojieii aMMOHUS € MIETOYBIO.
2. O3HakoMIIeHHE ¢ 00pa3IiaMu a30THBIX U

OOBACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3J1EMEHTOB VA-TpyIIbl U UX COEIUHEHUH C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB a30Ta U hochopa 1 UX COeTUHEHHI
(ammuaka, cosneit aMMOHMSI, @30THOM KUCIIOThI, HUTPATOB,
okcuga dpochopa(V) u dhochopHoii KUCIOTHI, PochaToB),
CIOCOObI X MOJIyYEHUs], IPUMEHEHUE U 3HAUE€HUE B
IPUPOJE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U PocaT-nOHBI B PaCTBOPE C
UCIIONIb30BaHUEM TaOIHIIbl "X apakTepHbIe peakluy Ha
KaTHOHBI M aHUOHBI".

OOBACHATDH CYLTHOCTh HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
HAXO0XJICHUEM COeTUHEHH a30Ta u ¢ocdopa B
OKpY’Karollen cpeze.

[1nannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCHEPUMEHTBI, IPOBOJIUTH HAOIIOJCHUS, 1€71aTh BBIBOIbI
10 pe3yJibTaTaM 3KCIepu-MeHTa.

CnenoBath npaBuiiaM 6e30macHoi paboTsl B 1abopaTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbl U 000py10BaHHUS.

[Tpon3BOUTE BBIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpH BHIIOTHEHUH YUEOHBIX 3aJaHUH TEKCTHI
yuyeOHHKa, CIIPaBOYHbIE MaTepHalibl (IEPUOINUECKYIO
cucremMy Xxumudeckux 3seMeHToB 1. 1. Menneneena,
TaOIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM H COJICH B
BOJIE, MIEKTPOXUMUYECKUH PsIJl HALIPSKEHUI METAILIOB).

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aaHUN U B

MIPOLIECCE UCCIIEI0BATENbCKON e TEIbHOCTH Hay4HO-
MOMYJISIPHYIO JIATEPATYPY XUMHUIECKOTO COJICPKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypcsl IHTepHETa mocie
KOHCYJIBTALIMH C I1€1aroroM
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hochopHBIX y10OpEeHUIA.
[IpakTruyeckas pabora:
No 10. ITonmyyenue amMmmMuaka, U3y4e€HHE €ro CBOMCTB.

Beruncienus
110 YPaBHEHUSIM XUMHYECKUX PEAKIINI

Tema 6. O6mast
XapakKkTepuc-

THKA XHMHYECKUX
3jemMeHTOB IVA-
rpynmsbl.

Yraepoa v KpeMHUi U
HX COeTHHEHHS

(8 1)

Yrnepon, auioTponHbie MoauduKauu rpadur,
anmMa3s. B3aumoeicTBre ¢ MeTallllaMH, HeMeTajljlaMu,
KOHILICHTPUPOBAHHBIMH a30THOM U CEPHOI KUCIOTAMH,
pacnpocTpaHeHHUE B IpUpoe, pusndeckue u
XUMHUYECKHe cBoiicTBa. Ancopbuus. KpyroBopot
yriepoja B IPpUpPOJE.

Oxcupsl yriaepona, ux pusnveckre u XuMHUIecKHe
CBOWCTBA, UX JCHCTBHUE HA KUBbIC OPTAHU3MBI,
MOJIy4YeHUE U PUMEHEHHUE. *IKOJIOTrHUeCKHe
poOIeMBl, CBA3aHHBIE ¢ OKcuaoM yriepoaa(IV);
TUIO0TE3a TI00aTBFHOTO MOTETICHUS KIINMAaTa;
MapHUKOBBIN AP PeKT.™

YronpHas KUCIOTa U €€ CONH, UX (PU3NIECKUE U
XUMHUYECKHE CBOICTBA, MTOJIyY€HHUE U IPUMEHEHHUE.
KauecTBenHas peakuus Ha KapOOHAT-HOHBI.
*TlepBoHauaabHbIE TOHITHS 00 OPraHUYECKUX
BELIECTBAX KAK O COEUHEHMSX yIJIepoa:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonarue o
OHMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeNKax,
yriaeBojaax. MarepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOPTaHMYECKUX COCAUHEHUM. ™

*KpemHuuit, ero ¢puznyeckue 1 XMuMHUYECKHE CBONCTBA
(Ha mpuMepe B3aUMOJICHCTBUS ¢ METaNIaMU U
HEMeTaJlJIaMH ), IOJTy4YeHUe U IPUMEHEHHE B
3JIEKTPOHUKE. >

*CoenuHenust KpeMHUs B ipupoje. O0miue
npencraBieHus 06 okcuae kpemuusa(IV) u
KpEeMHHEBOU Kucaote. CHIIMKAThI, UX UCIOJIb30BaHUE
B OBITY, MEIUITMHE, TPOMBINIIICHHOCTH. BaxkHeiie

OOBACHATH 0011e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
371eMeHTOB [V A-Tpynibl U X COEIMHEHUN C Y4ETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NUIESCKHE U XUMHUECKUE CBOMCTBA
MPOCTHIX BEIIECTB YIVIEPOAA U KPEMHUS U UX COCAMHEHUMN
(OKCHIIOB yTIIepoJia, YrOJbHOW KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPDEMHHEBOW KHUCIIOTHI, CUIIMKATOB),
CIOCOOBI MX MOJIyYEHUSs], IPUMEHEHUE U 3HaU€HUE B
IPUPOJE U )KU3HU YEJIOBEKA.

Omnpenenste KapOOHAT- M CHIIMKAT-

MOHBI B pacTBOPE.

OOBIACHATH CYIIHOCTh YKOJIOTHYECKUX TTPOOIIEM, CBSI3aHHBIX C
HaXO0XJIEHUEM YIJIEKHCIIOTO ra3a B OKpYyXaroulei cpee.

WnmrocTpupoBaTh B3aUMOCBSI3b HEOPraHUUECKUX COSIMHEHHUM
yriepojia U OpraHUYECKUX BELIECTB MO PYKOBOACTBOM
YUUTEIIA.

[InannpoBaTh ¥ OCYIIECTBIATH HA IPAKTUKE XUMUYECKUE
SKCIIEPUMEHTHI, POBOIUTEH HAOIIOICHHUS, IENIaTh BBIBOIBI 110
pe3ynbTaraM 3KCIEPUMEHTa NOCTIE MPEABAPUTEIHLHOM
paboTHLI.

CnenoBath paBuiiaM 6e301acHoi paboTsl B 1abopaTopuu
P UCIIOJIB30BAHUH XUMHUYECKOI MOCY bl U 000py10BaHUS.

Hcnonb30BaTh MpH BHIIOTHEHUH YI€OHBIX 3aJaHUI TEKCThI
yueOHHKa, cripaBouHble MatepHraisl (I[leprogunueckyro
cucremMy Xxumudeckux 3seMeHToB /1. . Menneneena,
Ta0IHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJICH B
BOJIE, MIEKTPOXUMUYECKUH Pl HAPSKEHUN METaJJIOB)
I10CJI€ KOHCYJIBTAllUU C EAAroroM.

Vcnonb30BaTh U BHITIOTHEHUH YI€OHBIX 3aJaHUI U B

42




CTPOMUTEIIbHBIC MaTEPHAJIBI: KEpaMHUKa, CTEKIIO,
IIEMEHT, OETOH, kene300eToH. [Ipobaembl
0€30IMacCHOT0 MCIIOIb30BAHUS CTPOUTEIBHBIX
MaTepUaioB B OBCEHEBHOM KU3HU.™

JdemMoHcTpanuu

Mopenu KpuCTALTHYECKUX PEMIETOK aliMasa,
rpadura, MOJICKYIbI (pyriepeHa.

AncopO1usi pacTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
Buneomarepuaibl: CHIIMKaTHAs POMBIIUICHHOCTb.
Mopenu MoKy OpraHUYECKHX BEIIECTB.

JlaGopaTopHble H MpaKTU4YecKne padoThl
JIabopaTOpHBIH OMBIT:

KauecTBennas peakius Ha KapOOHAT-UOH.
[IpakTuueckue padbOTHI:

Ne 11. Ilomyuenue yriieknucnoro rasa u U3y4eHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.
No 12. Pemenue sKcriepuMEHTANbHBIX 33/a4 110 TEME
«Hewmeramibi.

Brruuciaenus

M0 YPaBHEHUSIM XUMHYECKUX PEAKIINi, €ClIi OAUH U3
pEareHToB J1aH B BHUJI€ BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOM J0JIeH.

MPOLIECCE UCCIIEN0BATENBCKON AEATENbHOCTH HAYYHO-
MONYJIPHYIO JTUTEPATYPY XUMUUYECKOTO COACPIKAHUS,
CIIpaBOYHbIE MaTepHalibl, pecypcsl HTEepHETa nocie
KOHCYJIbTAIIUU C TIEAaroroM.

Pa3nen 3. Merajuibl 1 uX coequHeHus (20 9)

Tema 7. O0mme
CBOJNCTBA METALJIOB

(4 4)

OO01mas XxapakTepucTUKa XUMUYIECKIX DJIIEMEHTOB —
METAJIJIOB Ha OCHOBAHWH HX ITOJ0KCHHS B
[lepuoanueckoii cucTeMe XUMUUYECKHUX JIEMEHTOB

. 1. MenneneeBa u ctpoeHuss aroMoB. CTpoeHue
MeTajIoB. MeTalandecKkas CBsA3b U MeTalllIndecKas
KPHUCTAJUITMYECKAs PEMIETKA. DIEKTPOXUMHUYECKHUM P
HanpspKEHUH MeTaiuioB. OU3NUYECKUE U XUMHYECKHE
CBOMCTBa MeTa/LIOB. *O0IIHE CIIOCOOBI TOTYICHUS

PackpbIBaTh CMBICIT H3Y4aEeMBIX MOHATHNA U IPUMEHSATh 3TH
MTOHATHS TIPH ONMCAaHUH CBOIMCTB BEIIECTB M UX
IIpEBpaLICHU.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
3JIEMEHTOB-METAJUIOB U UX COEIMHEHUH C YUETOM CTPOEHUS
UX aTOMOB.

XapakTepHu30BaTh CTPOSHUE METAIIIOB, 001Me PrU3nyecKue u
XMMHUYECKHE CBOWCTBA METAJIJIOB.
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MeTauioB. [IoHSATHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITIOCOOBI 3aITUTHI OT KOppo3uu. CIutaBbl
(cTanp, 94yryH, JIOpaTIOMUHUN, OpPOH3a), HX
MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH. *

JdemMoHcTpanuu

O3HakomiieHHE ¢ 00pa3laMy METaJIOB U CILIABOB, UX
($u3NIEeCKUMHU CBOHCTBAMHU.

Mojenu KpUCTAIITMYECKUX PEIETOK METAIIIOB.
BuneomaTepuanbl: KOppo3usi METAJLIOB.

JlaGopaTopHble H NpaKTHYecKne padoThl
JIabopaTopHBIC OMBITHI:

O3zHakoMJyieHHEe ¢ 00pa3liaMu CIJIABOB METAIIIOB.
3aBUCUMOCTb CKOPOCTH pEaKLUy METajlla ¢ KUCIOTON
OT MIPUPOJIBI METAJLIA.

Breruuciaenus
— 110 YPAaBHEHUSAM XUMHUYECKUX PEaKLUi, €CIIU OJJUH
W3 PEareHTOB COAECPKUT MPUMECH

XapakTepu30BaTh 001IME CIIOCOOBI TOJyYEHHSI METAJIOB
II0CJI€ CTPYKTYPUPOBaHUs MaTepuaa.

Cnenoate npaBuiaM O6e3onacHoil paboThl B 1abopatopun
MIPU UCTIOJIB30BAHUN XUMHYECKON TIOCY bl U 000PYIOBAHHS.

ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHCHUSIM.

Vcronb30BaTh NP BHITOTHEHUN YYEOHBIX 3aJaHHI TEKCTHI
yueOHuKa, cripaBouHble MaTepuansl (Ilepnonnyeckyro
cucreMy xumu4deckux 3nemeHToB 1. M. Menneneesa,
TaOJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBaHUHN U coJieil B
BOJI€, DJIEKTPOXUMUYECKUI psiJl HAIPSKEHUM METAIIIOB).

Mcnonb30BaTh NpH BHIIOIHEHUN YUEOHBIX 3a/laHUN U B
IIPOLECCE UCCIIEN0BATENIBCKON AEATEIbHOCTH HAy4YHO-
HOIIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COAECPKAHMS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHEeTa nocie
IIPEIBAPUTEIBbHOM KOHCYJIBTALUU C I1€JaroroM

Tema 8. Baskneimue
METAJJIbI M X

COCANHCHUSA
(16 4)

[I{enounbie Metaiel. [lonoxenue B Ilepuoauueckoit
cucteMe xumuueckux sneMeHToB J[. 1. Menneneena,
cTpoeHue aromoB. HaxoxaeHue B mpupoze.
dusnyeckue 1 XUMHUECKHE CBOMCTBA (Ha MpuMepe
HaTpus U Kanus). OKCHJIBI U THAPOKCH/IBI HATPUS U
kanust. [I[puMeHeHne mea0uHbIX METAJIIIOB B HX
COCIUHEHMH.

[llenoyno3eMenbHbIE METAJIIBI MAarHUH U KaJbIUH,
crpoeHue aroMoB. [lonoxenue B [lepuoanueckoit
cucteMe xuMuaeckux snemenToB . 1. Mennaeneena.
Haxoxnenue B npupone. Puznueckue 1 XUuMUUECKUE
cBoiicTBa. BaxxHeiimme coeqMHEHUS KaTbIHsl (OKCH]I,
THJIPOKCU, con). *JKECTKOCTH BOABI M CLIOCOOHBI €€
yCTpaHeHHs. ™

Amomunuii. ITonoxenue B [lepuoaudeckoii cucteme
xumu4deckux sieMeHnToB . 1. Menaeneesa, ctpoeHne

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJUIOB B IPyNNax U UX COETUHEHUH ¢ yu€TOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKUE U XUMUUYECKUE CBOICTBA
IPOCTHIX BEIIECTB METAJIOB M UX COEMHEHUH (OKCHJIOB,
THPOKCHUJIOB, COJIEH) C OTIOPOM Ha CXEMY, CIIOCOOBI UX
MIOJTyYEHHs], IPUMEHEHNE U 3HAYEHNUE B IPUPOJIE U JKU3HU
YyenoBeKa.

Pacrnio3HaBaTh ¢ IOMOIIBIO KAYECTBEHHBIX PEAKINI HOHbI
METaJUIOB (MarHus, KaJlblivs, aTFOMUHMS, IIMHKA, )KeJe3a
(2+), xene3a (3+), menu (2+) ¢ UCTIOIL30BaHUEM TAOIHUIIBI
"XapakTepHbI€ peaKIIM1 Ha KaTUOHBI'.

[1nanrpoBaTh U OCYHIECTBIATH HA MPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€1aTh BBHIBOAbI 110
pe3yabTaTaM 3KCIIEpUMEHTA.

CrnenoBath ipaBriiaM 06€301acHOM paboThI B 1a00paTOpuu IIpH
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atoMa. Haxoxxnenue B npupone. dusznueckue u
XHUMHYECKHE CBOWCTBA. AM(pOTEpHBIE CBOICTBA
OKCHJIa U THIPOKCH]IA.

Keneso: cocras, cBoiicTBa U nosrydeHue. [lonoxenue
B [leproanueckoi cucTeMe XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupone. PU3ndecKkue U XMMUYECKHE CBOMCTBA.
Oxcuppl, Tupokcu bl U coau xene3a(ll)

u xene3a(lll).

JdeMoHcTpamun

B3anmopeiicTBue HaTpuUs C BOJIOM.

OxkpaimBaHue MJIaMeHU HOHAMU HAaTPUS U KaJusl.
OxkpaimBanue MmIaMeHU HOHAMU KaJIbIIHSI.
BiaumopeiicTBue okcuia KajabIus ¢ BOJOM.
Buneomarepuaiibl: ropeHue xeine3a B KUCI0pOJe U
XJIOpE.

JlaGopaTopHble U IpaKTHYeCKUe PadoThI
JlaGopaTopHbIE OMBITHI:

O3HakomIIeHHE ¢ 00pa3aMu aTFOMUHUS U €T0
CIUIaBOB.

AMdoTepHbIe CBOMCTBA THIPOKCHIA AITFOMUHUSA.
KauecTBeHHBIE peaKIIMM Ha MOHBI JKEJIE3a.
[IpakTuueckue padbOTHI:

Ne 13. Pemenue skcriepuMeHTaIBHBIX 33124 10 TEME
«MertamsD.

Berunciaenus
110 YPAaBHEHUSIM XUMHYECKUX PEAKIIUH.

UCIIOJIb30BAHUN XMMUYECKOU IIOCY/bI ¥ 000PY10BAHUS.
IIpou3BOAUTE BBIYKMCIICHHS 10 XUMUYECKUM YPABHEHUSM.
BricTpanBath pa3BEPHYThIC IMCbMEHHBIE U YCTHBIE OTBETHI C

OTopoii Ha MH(pOpPMAINIO U3 YUeOHHUKA U CIIPABOYHBIX

MaTEpHUaJIOB, IPAMOTHO MUCIIOJIb30BaTh U3Y4YECHHBIN

MOHSATUMHBIN anmnapar Kypca XMMUU.

Hcnonb30BaTh Npu BHITOJHEHUN YYEOHBIX 3alaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIBHOCTH HAyYHO-
HOIMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COAEPKaHuS,
CIIpaBOYHBIE MaTepHallbl, pecypcsl IHTepHeTa nocie
IIPEIBAPUTEIILHON KOHCYJIBTALUU C I1€1ar0roM

Paznen 4. Xumus n okpy:kamomas cpeaa (3 1)

Tema 9. BemiecTBa n
MAaTepHAJIbl B )KM3HHU

*HoBble MaTepuaiibl U TEXHOJIOTMH. BelecTa u
MaTepHaibl B MOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS

XapakTepu30BaTh POJb XUMHUU B PA3IUYHBIX cepax
JEATEIIbHOCTH JIFOJIEH, OCHOBHBIE BEIIECTBA U MaTEPHUAIIbI,
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YeJ10BeKa
(1)

U 310pOBbE. bezonacHoe ucnonp30BaHUE BEILIECTB

Y XUMHYECKUX PEAKIU B OBITY.

ITpupoHbIEe HCTOYHUKH YTIEBOAOPOAOB (YIoJib,
MIPUPOJIHBIN ra3, HeTh), IPOAYKTHI HX IepepadboOTKH,
UX POJib B OBITY ¥ IPOMBIIIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE
3arps3HEeHuE OKpYyKarolei cpeipl (mpeaeabHo
nomyctumMast KoHreHTpamus Bemiects — [1/1K).

Posib XMUM B pellICHUH SKOJIOTHUECKUX MPOodIeM.™

IPUMEHSEMbIC B )KU3HU COBPEMEHHOT'O YEJIOBEKA.

OOBSACHATH ycTIOBHS 0€30MIaCHOTO UCIIOJIb30BAHUS BEIIECTB U
XMMHUYECKHX PEaKIuil B OBITY.

AHQJIN3UPOBATH M KPUTHUYECKH OI[CHUBATH HH()OPMAIUIO
O BJIMSHUH TPOMBIIICHHOCTH, CEJIbCKOTO X03SHCTBA,
TPAHCIIOPTA U JIP. Ha COCTOSHUE OKPYKAIOIIEH Cpebl.

VMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb [TPU XUMHUYECKUX 03KOrax
U OTPAaBJICHUSX.

[TpuHUMaTh yyacTHe B 0OCYKIACHUH MTPOOIEM XUMHUYECKOH 1
9KOJIOTUYECKO# HAIPaBICHHOCTH, BHICKA3bIBATD
COOCTBEHHYIO MO3HIIUIO IO MIPOOJIeMe U Tpeiarath
BO3MOXKHBIC ITyTH €€ PEIICHUS ¢ OMOPOil Ha HHPOPMAIUIO 13
y4eOHHMKA U CIIPaBOYHbIC MaTepHaIbl, pecypchl HTEpHETA.

INOYPOYHOE IIVTAHUPOBAHUE

8 KNIACC
KonnyectBo yacos DJIEKTPOHHBIE
uugposbie
Tema ypoka Kourpouabsnbie = IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoTshI
pecypcsbl
[Ipenmer xumuu. Posib XMMHMHM B )KU3HU YETIOBEKA.
1 Tgna u BemlecTBa. lloHATHE 0 METONAX MO3HAHUSA B 1 bubmorexa [TOK
' https://m.edsoo.ru/ff0d210c
XUMHUU
Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHust
cmeceit. [Ipaktuueckast padota Ne 1 «IIpaBuina
5 paboThI B 1abopaTopuu 1 MpHEMBI 0OpaleHus ¢ 1 1 bu6muoreka [JOK
71a60paTOPHBIM 000PYTOBAHUEM) https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit
(Ha mpUMepe OYUCTKU IOBAPEHHOU COJIN)»

46



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

ATOMBI ¥ MOJIEKYJIBl. XUMHUYECKHE JIEMEHTHI. bubnmnoreka HOK
3 3HaKH (CHMBOJIbI) XUMUYECKHUX AJIEMEHTOB. https://m.edsoo.ru/ff0d23dc
[IpocTeie U cloxHbIE BemecTBa. ATOMHO- bub6numoreka [IOK
MOJIEKYJIIPHOE YYEHHUE https://m.edsoo.ru/ff0d26ca
bu6nmoreka [IOK
4, 3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas
5 dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edso0.1u/ff0d28c8
6' pMYyJId. bubnuoreka [IOK
HICMEHTOB https://m.edsoo.ru/ff0d2a6c
v OtHocuTenbHas arToMHas Macca. OTHOCUTEIbHAS bubnuorexa [{OK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d2be8
89 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B bubnnorexa [JOK
’ COC/IMHCHUHU https://m.edsoo.ru/ff0d2a6c
10, bubnunoreka LIOK
11 KonuuectBo BemectBa. Monbs. MossipHas Macca https://m.edsoo.ru/f0d350¢
bu6mmoteka IIOK
Pu3nyecKkue 1 XUMHUYECKUE ABICHUA. XUMHUYECKas https://m.edsoo.ru/ff0d37fa
peakuus. [IpusHaku U ycloBHs NPOTEKAHUS bubmmnoreka HOK
12 .
XUMHUYECKHUX PEAKIMHA. 3aKOH COXPaHEHHSI MACCHI https://m.edsoo.ru/ff0d3al6
BEIIECTB. XUMUUECKUE YPABHEHUS bubmmnorexka HOK
https://m.edso00.ru/ff0d3b88
13 Knaccudukanmst XaMUUECKUX peakinii but6mmorekxa [IOK
(coenuHEHUs, PA3I0KEHUS, 3aMEIICHHsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
Brruucnenust koamdecTBa, MacChl BEILIECTBA 11O bubnmnoreka [JOK
14 N
YPaBHECHUSM XUMHYECKUX PEAKIIAN https://m.edso0.ru/ff0d5708
KonTtponbHas padora Nel no reme «BerectBa u bubmuoreka [JOK
15
XUMUYECKHUE PEaKLIN» https://m.edso0.ru/ff0d4290
but6mmoreka [IOK
16 Hostoperne i 06obmenne https://m.edsoo.ru/ff0d40c4
17 Boznyx — cmech razoB. CoctaB Bo3yxa. bubmuoreka [IOK
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Kucnopon — anemenT u npocroe BeriectBo. O30H

duznyeckre U XUMHUYECKIE CBOMCTBA KHUCJIOpOoda

https://m.edsoo.ru/ff0d448e

18 (peakiuu okucieHus, ropenne). [lonsarue 06 bubmorexa [JOK
PCaRh » TOP ' https://m.edsoo.ru/ff0d4614
OKCHAX
19 Crioco0bI MoTydeHUs KHCIOopOo/ia B JTa00paTOpUHU U bubmmoreka [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenre Kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3(hPekT XuMUIEeCKON peakiiu, MOHITHE
20 0 TEPMOXMUMHUYECKOM YPAaBHEHHH, 3K30- 1 bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
21 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bubmmorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
99 [Ipaktuueckas padora Ne 3 o teme «llomyuenue u bubnuoreka [IOK
coOupaHue KUCIOPO/ia, U3YYCHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
23 Bonxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
24 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA BOJIOPO/IA. bubnmnorexa [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
25 [TonsaTHe 0 KUCTOTAaX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
26 Crioco0sI MoTy9eHUs BOAOPO/Ia B TAOOPaTOPHH bubmorexa [JOK
i HOPOA patop https://m.edso0.ru/ff0d4ddo
97 [TpakTueckas padota Ne 4 o reme «llonydenue u bubmuoreka [IOK
cobupaHue BOJOpOa, U3yUYeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubmuoreka [{OK
28 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
30 . Y ¥ Bet https://m.edsoo.ru/ff0d55a0
00BEMY
31, Boruncnenus 005EMOB ra30oB M0 ypaBHEHUIO bubnunoreka LIOK
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32 peaKkuy Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIICHHIA https://m.edsoo.ru/ff0d5708
rasoB
33 duznueckre U XUMHUYIECKHE CBOMCTBA BOJIbBI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0d587a
. bubnunorexa LIOK
34 CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX https://m.edsoo.ru/ff0d59e2
B enemomne pacrnop. Mactonn xons BuGaorera LIOK
36 H PacTBOpHL- A https://m.edso0.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IIpa eckast padora Ne 5 1o Teme
37 «ﬁ IIfIT“ﬁ:OBJIie;}IIII/:e aZTBO 0113I c (T)HMe eJIEHHOHI Bubmiorexa OK
P = 5 p p peld https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeH paCTBOPEHHOTO BEIIECCTBAY
38 KonTponbnas pabota Ne2 no reme «Kucnopoz. bubmmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
39, Oxkcuipl: cocTaB, KilacCu(UKAINS, HOMCHKIIATypa Bubmiorexa TOK
40 AT ’ T, yp https://m.edsoo.ru/ff0d664e
ITony4yenue u XMMUYECKUE CBOMCTBA KUCIIOTHBIX, bubmmnorexka HOK
41
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nmorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IToydenne 1 XUMHUUECKHE CBOMCTBA OCHOBAaHUI Bubmmorexa OK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukaus, HOMEHKIATypa bubnnotexa LOK
' ’ T, yp https://m.edsoo.ru/ff0dfee2
45 ITonyueHue 1 XMMHUYECKHE CBOMCTBA KUCIOT bubnmorexa LOK
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCcOObI bubnuotexa [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
47 [TpakTuueckast paborta Ne 6. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME «OcHOBHEIE

https://m.edso0.ru/00ad9b7c
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KJIaCCbl HCOPTaHNUYCCKUX COGHHHGHHﬁ))

['eneTnueckas CBA3b MEXAY KJIaCCAMU bubmmoreka [JOK
48 .
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuorexa [{OK
49 O060061IEHNE e
ODHICHHE I CHCTCMATH3AMHA SHAHIH https://m.edsoo.ru/00ad9ch2
50 KonTponbnas pabota Ne3 no teme "OcHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
ITepBoBIe MONBITKN KiIacCU(UKALINN XUMUUECKUX
51 3JIepMeHTOB ITonsarue o y HaI; CXOIHBIX Bubmrorexa OK
' pyn A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
59 [Tepnonnueckuii 3akoH u [lepuoanueckas cucrema bubnunoreka LIOK
xumuueckux diemenToB . . MenaeneeBa https://m.edsoo.ru/00ada52c
53 [lepuonasl, TPyHIIbI, HOATPYIIIIELI Bubmzorexa HOK
PHOMEL, TPY » OAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuorexa [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
CTtpoeHune 3JIEeKTPOHHBIX 000JI0UEK aTOMOB
55 anepMeHTOB ITe HIZ) nyeckou cucremsl J{. U bubmiorexa LIOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTepUCTHUKA XUMUYECKOT'0 IEMEHTA II0 €T0
56 HOJE)O)KCI-?I/IIO B [lepuoanueckoit cucreme /1. bubmorexa LOK
p U https://m.edsoo.ru/00ada824
Mennenecena
3unauenue [leprnognyueckoro 3aKoHa IJIst pa3BUTHS
57 HAayKH U IT aKI;I/IKfI 1. 1. Men eneei —p EHbIN bubmaorexa LIOK
YK p B a1 ya ’ https://m.edsoo.ru/00ada96e
Mearor ¥ TpaxIaHuH
ONEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX bu6muoreka [JOK
58
DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Hounnas xuMuueckas cBsI3b Brbmrorexa [IOK

https://m.edsoo.ru/00adac34
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bubnunoreka LIOK

60 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 https://m.edsoo.ru/00adaabs
61 KoBasieHTHast HENoIsipHAs XMUMUYECKast CBS3b 1 bubmorexa [IOK
P https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 Crenexy okucieHus . https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE PEAKIIUU 1 bubmorexa [JOK
peaKtt https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 KonTtponsnast padora Ne4 o reme «Ctpoenune 1 bubnuorexa [IOK
aroMa. XMMUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH 1 Bbu6moteka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3alINs 1 bubmuoteka [IOK
3HAHUM https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O00011I€HNE U CHCTEMaTH3ALHS 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
[lepuoanueckuii 3axoH. [lepuoanueckas cuctema bubnnoreka [JOK
1 xuMudeckux diaemenToB 1. Y. Menaeneena. 1 https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB bubnnoreka [JOK
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOOB https://m.edsoo.ru/00adb6b6
5 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKIX 1 bubnnoreka [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
3 Krnaccudukanus XuMHUECKUX peakIuii 1Mo 1 bubnuotexa [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
4 [TonsATHE O CKOPOCTH XMMHYECKOM PEaKIUH. 1 bubnnoreka [JOK
[ToHsITHE O TOMOTEHHBIX U TE€TEPOrE€HHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsiTue o0 xumMuueckoMm paBHoBecHH. DaKTOpHI,
5 BIIMAIOIINE HA CKOPOCTh )I()HMHHGCKOﬁ eaKI_II/III)/I u 1 bubmorexa [JOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECHS
6,7 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 2 bubmorera [JOK
' P https://m.edsoo.ru/00adcade
89 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 2 bubanorexka [JOK
' CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
bu6mmorexa [IOK
10,11 = HonHbIe ypaBHEHUS peaKIIHii 2
yp peaxdl https://m.edsoo.ru/00add448
. . . bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBaHUH U COJEH
. . https://m.edso0.ru/00add5d8
12 B CBETE MPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON 1
bubmuoreka [JOK
JUCCOLMAUN https://m.edsoo.ru/00add8b2
13 ITonsTue o rugponuse conen 1 bubnuorexa [IOK
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14 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUMA bubmiorexa LIOK
m H https://m.edsoo.ru/00addd12
15 [Tpaktuyeckas padora Ne 1. «Permenune bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora No2 mo teme
16 <<9J'ICII()T OJ'II/ITI/Ip‘IeCKa}I vcconuanus. XuMUYeCcKue bubmoreia LOK
P A HHAt. https://m.edsoo.ru/00addecO
peaKiuu B pacTBOPax»
17 OO01mmas XxapakTepuCTHKA TaJIOTCHOB. XMMHUYECKHE bubnnoreka [JOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
18 XnopoBoaopoa. CosisiHast KUCIO0Ta, XUMUYECKUE bubnuotexa [JOK
CBOMCTBA, NOJIy4€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
19 [IpaxTuueckas padorta Ne 2 o reme «llonyuenue bubnuoreka [IOK
COJITHOW KHCJIOTBI, U3yYEHUE €€ CBONCTB» https://m.edsoo.ru/00ade348
Beruncnenus no ypaBHeHUSM XUMHYECKUX bubnnorexka [JOK
20,21 .
peakIMii, ecii OJMH U3 peareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 VIA-
OO1as xapakTepuCcTUKa SJIEMEHTOB TPYMIIBI https://m.edsoo.ru/00ade64a
Annorponnsie Moaudukanuu cepbl. Haxoxaenue
23 cepsl I/Ipeé coe HH?HI??I BrIIl upo pe XI/IMI/I“IG(I:[KI/IC bubmorera [JOK
b A PHPOAE. https://m.edsoo.ru/00ade64a
CBOMCTBA Cephl
24 CepoBoaopon, cTpoeHue, hu3ndecKkue u bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuorexa [JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs CEPHOI bubnmoreka [JOK

KHUCJIOTBhL. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COeIMHEHUSIMU CEPhI

https://m.edsoo.ru/00adec8a
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Brrunciienne MaccoBoii 1071 BbIXOAa IPOIYKTA

bubmuorexa [JOK

27
peakuuu https://m.edsoo.ru/00adec8a
OO611as xapakTepucTUKa 3J1eMeHTOB V A-TpYIIIbL.
28 A3oT, pacpocTpaHeHHE B IPUPO/IE, GPU3HUECCKUE 1 bubmiorexa LIOK
’ N ’ https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvYeckue 1 XUMHUYECKHE CBOMCTBA, bu6mumorexa [IOK
29
MOJIy4YEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 [Ipaktrueckas padota Ne 3 o reme «llonmyuenue bubnnoreka [JOK
aMMHaKa, U3y4E€HHE €ro CBOUCTBY https://m.edsoo.ru/00adf180
31 A3OTHAas KUCIOTa, €€ (U3NUecKue U XUMUYECKUE bubnuotexa [JOK
CBOICTBa https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B
39 KaueCTBE MUHEPATbHBIX YI0OpEeHUN. XUMUIECKOE bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl COEAUHEHUSIMU https://m.edso0o.ru/00adf518
azoTa
docdop. Oxeun pocdopa (V) u pochopnas
33 KI/ICJ'I(I())TE. (1)1/131/156%)1(1/1? I/IpXI/I(lvH/zqec(IIiHeq::Blz)ﬁCTBa bubmorexa HOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4eHue
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEpaIbHBIX YI0OpEeHUI. 3arpsi3HeHNe bubmorexa [JOK
P = YAOOP ) P https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
Yruepoa, pacupocTpaHeHue B IPUPOJIE, bubnnoreka [JOK
35 .
(bu3nyuecKre U XUMUYECKHEe CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, uX GU3NIecKre U XUMHUSCKHC
. AR ¢ bubnmoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE MMPOOJIEMBI, CBI3aHHBIC C _
https://m.edsoo.ru/00adfebe
okcuziom yriepona (1V)
37 VYronbHas KUCIoTa U €€ CoIu bubmorexa OK
https://m.eds00.ru/00ae006¢c
38 [IpakTuueckas padbora Ne 4 o teme "Ilomyuenue bubnmoreka [JOK

yriaekucioro raza. Kauectsennas peakius Ha

https://m.edsoo.ru/00ae027¢
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KapOoHaT-MOH"

39 [lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
BEIIIECTBAX KaK O COCMHEHUSX yriIepoia https://m.edsoo.ru/00ae054e

40 Kpemuwuii u ero coeqnHeHHst Enbmiorexa IOK

https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
41 3K];())HepI/IMeHTaJ'II;HLIX 3a/1a4 1o TeMe «BakHelimme bubimorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS

42 KonTponbnast padota Ne3 no teme «Baxueiiue bubnuoreka [IOK
HEMETAJJIbl U UX COCITUHECHUS https://m.edsoo.ru/00ae0e18
OO6m1as XxapakTeprucTHKa XUMHUECKUX 3JICMEHTOB

43 — MeTaJuIoB. MeTtannyeckas CBsI3b U bubnuorexa [JOK
MEeTaJUTnYecKas KpUcTauIndecKas pemeTKa. https://m.edsoo.ru/00ae103e
duznveckue CBONCTBA METAIIIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
DNEeKTPOXUMHUYECKUHN Psi/l HAPSHKEHUN METaJIOB https://m.edso00.ru/00ae1156
O6mue cnocoOb! monydeHus: MeTamuioB. CIiiaBbl.

45 Boeruucnenus no ypaBHEHUSIM XUMHUYECKUX bubmuorexa [JOK
peakuui, eciiv OAVH U3 PEareéHTOB CONECPKUT https://m.eds00.ru/00ae1156
puMecH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bubmuorexa [JOK

47 [lenourpie MeTanbI https://m.edso0.ru/00ae14b2

48 Oxkcubl ¥ THAPOKCUBI HATPUS U KU bubmiorexa LOK

https://m.edso0o.ru/00ae14b2

49 Ilenoyno3eMeabHbIC METAIbI — KaJIbIIUM 1 MarHui Bubmzorexa LIOK

https://m.edso0.ru/00ae15e8

50 Baxueiinme coeqMHEHUS KaJIbIIH bubmiorexa LJOK

https://m.edsoo.ru/00ael15e8
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51 O0001enre 1 cCUCTEMATH3aMs SHAHUH
52 JKécTkoCcTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS bubmoreka LJOK
yerp https://m.edsoo.ru/00ae1886
53 [TpakTuyeckas padora Ne 6 mo teme "XKécTkocTh bubnuoreka [IOK
BOJBI U METOABI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
54 Airo
MHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHUIA Brommozexa [OK
P P https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kemneso
https://m.edso0.ru/00ae1d86
57 Oxcuppl, TuIpOKCH B U comu xkenesa (1) u xenesza bubnuotexa [JOK
(rm https://m.edso0.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIM 3SHAHNH
IIpaktuueckas padora Ne 7. Pemenue
59 3I<pcne I/IMGHTaJ'IIlHLIX 3aa4 no reme «Baxuelimme bubmmorexa [JOK
p https://m.edsoo.ru/00ae3de8
METAIUIBI U UX COETUHEHUS
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
60 peaxkiuuii, eciiyu OJJUH U3 PEareHTOB JaH B N30bITKE bubnuoreka [IOK
WA COAEPKUT IPUMECH. Bbrancienus MmaccoBon https://m.edso00.ru/00ae1750
JIOJTU BBIXO0J1a TIPOAYKTA PEAKITUN
61 O000111eHIE U CUCTEMATH3AIUS 3HAHUI
62 KonTponbnas padora Ne4 o teme «Baxneiinue
METAJIIBI M UX COEIUHEHUS)
BemiecTsa 1 maTepuansl B IOBCEIHEBHON KU3HU bu6mmorexa [IOK
63
4eJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HeHUE OKPYKaIOMIeH Cpeibl bubmmorexa LIOK
p Py p https://m.edsoo.ru/00ae4270
65 Posb xuMuM B perieHnH SKOJIOTHYECKUX TTPOOIeM bubnmoreka [JOK

56



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

https://m.edso0.ru/00ae4270

66 PesepBHblil ypok. O60011I€HNE U CUCTEMAaTHU3alIHS 1 bubnmoreka [JOK
3HAHUU https://m.edso0o.ru/00ae0dOa
67 PezepHblil ypok. O6001IEeHNE U CHCTEMaTH3alus 1 bubnuoreka [IOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PesepBHblIit ypok. O600111€HNE U CHCTEMAaTHU3alHs 1 bubnmoreka [JOK
3HAHUU https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
YuyeOHMKH:
O.C. TI'abpuensu, U.I'. Octpoymos, C.A. Crnagkos
Xumust 8§ Mocksa [Ipocsenienue 2023r
O.C. TI'abpuensu, U.I'. Octpoymos, C.A. Cnagkos
Xumust 9 Mocksa [Ipocsenienue 2023r

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

1. Xumus : TexHoaorudeckue Kapthel K yaeOHuky O. C. M'abpuengHa « XuMus. 8 KJIaccy :
MeToauuyeckoe nmocodue / JI. M. Acanosa. — M. : JIpoda, 2018

Ilocobue npeonasznayeno 05 yuumenei Xumuu, pabomarowux 6 06ueodpaz08ameibHuIxX
opeanusayusx no yweonuxy «Xumus. 8 knaccy O. C. I'abpuensna. Codepoicum mexnonrocudecxue
Kapmul YPOK08, 8 KOMOPbIX NPeodCcmasienvl 0000weHHble NIaHupyemvle 00pa3o8ameibHbvle
pe3yremamul (npeomemmsvie, Memanpeomemmwle, TUUHOCMHbIE), OP2AHUIAYUOHHAS CIMPYKMYPA U
X00 YpoKos.

Hcrounux: https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

2. XuMHsL . TexHoJIormueckue KapThl K yueOHuky O. C. Tabpuensna «Xumusg. 9 kmace»
Meroauueckoe mocodue / JI. M. Acanosa. — M. : JIpoda, 2018 Ilocobue
NPeOHA3HAYEeHO O/l yuumenell XUMuu, pabomaowux 6 00ueodpazo8amenbHblX OpeaHu3ayusx no
yueonuky «Xumus. 9 knaccy O. C. I'abpuensna. Codepacum mexnonrocuyeckue Kapmol YpoKos, 6
KOMOPbIX — NPeoCcmasienvl  0000weHHble  NAaHupyemvle  00pazoeamenvhble  pe3yibmanivl
(npeomemuvle, Memanpeomemuvle, JUYHOCHHbIE), OP2AHUBAYUOHHASL CIPYKMYPA U X0O YPOKOS.
Hcrounux:_https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. https://edu.gov.ru/ — caiir Munnpocsemenus P®.

2. https://eds00.ru/ — caiit «ExuHoe coepikaHue 00IIEro 06pa30BaAHUSA.

3. http://samregion.edu.ru — caiitr MunucTepcTBa o0pazoBaHus u Hayku Camapckoit
obnacTH.

4, http://obrnadzor.gov.ru/ — ®enepansHas cayxkba o Haazopy B cdepeobpazoBaHus U
HAyKH.

5. www.fipi.ru —DenepanbHbIiA WHCTUTYT TEJarOTHIeCKUX H3MEPEHHUI
(DUIIN).
6. https://edsoo.ru/constructor/ — KorcTpykTop paboumx Iporpamm.

7. http://WWw.prosv.ru — caiit nznarenscrsa «IIpocBeleHuey.
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