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[TOACHUTEJIbHAS 3AIINCKA

®denepanpHas pabodas mporpaMMa MO XWUMHUH JUI OOYYAIOIINXCS C 3aJIePKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe denepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHgapTta ocHOBHOro obOmiero obpaszoBanms (IIpmka3 Munnpocsemienus Poccuu ot
31.05.2021 1. No 287) (manee — DPI'OC OOO), DenepanbHOM aganTUPOBAHHON
oOpa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs Jisi 00y4YarOIIMXCS C
OTrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munnpocsenienus Poccuu ot 24
HOsiOpss 2022 1. Ne 1025), denepanbHoli pabouell MporpaMMbl OCHOBHOTO OOIIErO
oOpazoBanus 10 ydeOHOMY mpenMmery «Xumusi», DeneparbHOM MNPOrpaMMbl
BOCIIUTAHUSI, C YYETOM paCIpEAeNIeHHbIX IO KJaccam MpOBEpsSEeMbIX TpeOOBaHUU K
pesyapTaram ocBoeHuss denepanbHON aaaNnTUPOBAHHON 00pa3oBaTEIbHOM MPOrPAMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi [Jisi OOyYAIOUIUXCS C 3aJCPKKOU TCUXHUUYECKOTO
pa3BUTUSI U DJIEMEHTOB  COACp)KaHUS, TMPEJACTABICHHBIX B  YHUBEPCAIHLHOM
konudukarope no xumuu, KoHieniuu npenoiaBanus y4eoOHOTo npeamera « XuMus» B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyromux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
MPOTPaMMBL.

[Iporpamma 1o XxuMuu pazpaboTaHa C LEJIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YYHUTEIIO B CO3/IaHUU paboveil mporpaMMbl MO0 y4eOHOMY MPEAMETY.

Yuebnsiii  npeamer  «XWMHUS»  BXOJUT B TPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIPEAMETHI». B cHcTeMe eCcTECTBEHHOHAYyYHOTO O0pa30BaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BAXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHpPOBAaHUM HAy4YHOW KApTUHBI MHUpA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW W3HU, HABBIKOB 370POBOTO M 0O€30MACHOrO JIJIst
YelioBeKa U OKpYyXaloled ero cpeabl oOpa3a >KU3HU, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBHI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coONIo/IecHneM TpaBuil  Oe30macHoil paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMUU C IPYTUMH MpeAMETaMU
IIKOJILHOTO Kypca.

[Iporpamma BKJIOYAeT B c€0si OCHOBBI HEOPTaHWYECKOW U OPraHUYeCKON XUMUH.
I'maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArOIIUXCS W UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeIcTaBIECHbI OCHOBOMOJIAraIOIINEe XUMUYECKHUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIUME HM3YYEHHE COCTaBa U CTPOCHUSI BEILECTB,
3aBUCHUMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B IIEJISIX MTOJYYEHUS BEIIECTB U MaTEPUAJIOB.



TeopeTH4ecKyt0 OCHOBY M3YUYEHHUSI HEOPraHUUYECKOM XMMHUM COCTaBIISIET aTOMHO-
MOJIEKYJIsIipHOE yueHue, llepuommueckuii 3akon .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHHUM aToMa, BHUJAX XUMHUYECKOW CBSA3M, 3aKOHOMEPHOCTSX
NPOTEKAHUS XUMHUUECKUX PEAKIIUM.

B u3ydenun kypca 3HauUMTEIbHAS POJIb OTBOJIUTCA XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TIpaBui Oe30macHoil paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanmsi qJaHHON MPOTPAMMEBI B POIECCE 0OYUEHUS MTO3BOIUT 00YIAIOITUMCS
c 3IIP ycBouTh KIIIOYEBBIC XUMUYECKHE KOMIICTCHIIMA W TIOHATH POJb M 3HAYCHHE
XUMUHU CPEJIU JIPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOLIEHAYyYHbIX METOAOB (HAONIOCHHE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TNPUMEHEHUS] HAaYYHBIX
3HAHWI, OCHOBAaHHOTO HAa MEXIIPEAMETHBIX CBs3sIX € mpeameramu «OKpyKarouiui
mupy», «Duzukay, «buonorus», «l'eorpadpus», «Marematuka» u HopMuUpyer
KOMIIETCHIINM, HEOOXOJUMBbIE I MPOJODKEHHMs oOpa3oBaHus B 00JacTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAJIBHOM  T'PAaMOTHOCTH,  yMEHHS
BOCHPUHUMATh M KPUTHUYECKH aHAIM3UPOBaTh HMHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbIX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETEHIIUU
oOyvaromuxcsi ¢ 3I[IP 3akmoyaercss B YCBOGHHH OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX JJIsl TIOBCETHEBHOM JKM3HU, HABBIKOB 3J0POBOr0 M 0O€30MaCHOIO st
YeJIoBeKa U OKpY’Karollel ero cpeanpl 00paza Ku3HU; (OPMHUPOBAHUU IKOJIOTUUYECKOU
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHUs mpeaMery «XUMHUs» ¢ y4eToM
0co0bIX 00pasoBarenbHbIX MoTpedbHocTelt obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpEAMETOM «XUMHS» MPEJICTABISCT OMPEIEICHHYIO TPYAHOCTh JJI OO0YYaromuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIIBHOCTH, MEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, TOHUKCHHBIM ITO3HABATEIILHBIM HHTEPECOM U HHU3KHUM YPOBHEM pEUYEBOTO
pPa3BUTHSL.

Jns mpeononeHus TPYyAHOCTEH B U3YYEHHM YYEOHOTO TmpeameTra «XUMHUs»
HEeOoOXo/IMMa ajanTtaius oobeMa U XapakTepa yueOHOro MaTepuana K Mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu oOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCITOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEIAMETHBIX M  MEKIPEIMETHBIX CBSI3CH,
MTOCTENEHHOE YCIOKHEHUE N3Yy4aeMoro MaTepuania.

[Ipy wu3yyeHUM XUMHH HEOOXOJAMMO OCYIIECTBIATh B3aUMOJICHCTBUE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
nesiTenbHOCTH. BO3MOXXHO BBIZIEIICHUE OTJEIBHBIX YPOKOB Ha PEIICHHUE 3a7a4d B CBS3U
CO CIIOKHOCTBIO aHanm3a Tekcta oOywarorumucs ¢ 3I[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYYarolIuXcsl Ha YpPOKaX XUMHUHU
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CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocob0e BHUMaHHUE MPU U3YYCHUH XUMUU YACNAETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUI ¥ (OPMUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUs»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» TMPEICTABICHB B
®enepanbHOil  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
0o0pa3oBaHMsl, HANPABICHHOCTH OOYYEHHsS HA PAa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ uHTEIIEKTa U oOmiell KyiabTypbl. OOyueHHEe YMEHHUIO YUUTHCA H
POJOHKATh CBOE 00pa30BaHME CaMOCTOSTENIBHO B HACTOSAIIEE BPEeMs SBIISETCSA OJIHOM
U3 BOKHEHIINX (PYHKINHN y4eOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3[1P, Tak ke, kKak W 11 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTebHYIO porpammy,
JOMUHUPYIOIEE 3HAaUCHHUE TPUOOPETAIOT TaKUE 1IEJIU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CTOCOOHOM alanTUpOBaThCA
K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

HaMpaBJI€HHOCTh OOY4YEHHs] HAa CHUCTEMAaTHYECKOE NPUOOIIEHUE Ydalluxcs K
CaMOCTOSATEJIbHOM ITO3HABATEIbHOM NESITEIIBHOCTH, HAYYHBIM U IPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIUM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUMMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJISl PA3JIMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMHpoBaHUE YMEHUN OOBACHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIET0 MHUpa
Ha OCHOBaHMWM 3HAHUU U OMbITA, TOJYYCHHBIX MPU U3YUCHUN XUMHUH;

dopMupoBaHue y OOyYaroIIMXCsl TYMAaHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karolle MMPUPOIHOMN CPeNbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUINIET0 00yUYeHHUS.

Kypc HanpaBiieH Ha pelieHue cleaynmX 3a1a4, 00ecneurnBaronX peann3aluto
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHWE TIEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BEIIECTBAX, UX MPEBPALECHUAX U MPAKTUYECKOM PUMEHEHUH; OBJIaJICHNUE MOHATUNHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XWMHUYECKUX TMPEBPALECHUN HEOPraHWUYECKUX U
OPraHMYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIE€HUW >KUBOW M HEKHUBOW NPUPOIBI;
yriryOeHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIaJICHNE OCHOBAMH XUMHUYECKON IPAMOTHOCTH: CTIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTMBHO OIICHUBATh >KM3HEHHBIE CUTYallMW, CBA3aHHBIE C XMMHUEH, HaBbIKAMU
0e30macHOro OOpallleHusi ¢ BEIECTBAMM, MCIOJIb3yEeMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh SKOJOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJISIX COXPaHEHUS 3I0POBbsS U OKPYXKAIOIIEH CPE/Ibl;

dbopMHUpOBaHUE YMEHUN YCTAHABIMBATH CBA3M MEX]Y peajbHO HaOII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE OMbITA UCIOIb30BAHUS PA3TUYHBIX METOIOB U3YUYCHHS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU MPOBEICHUM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM JAOOPATOPHOrO 000PYIOBaHUS U TPUOOPOB;

dbopMupoBaHuEe TPEACTABICHUN O 3HAYECHUHM XUMUUYECKOW HAYyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJANITAIIMU Y4eOHOT0 MAaTEePHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHMSI MPOTPAMMHOTO MaTepuaia OO0y4YarolUMHUCS C
311P. Bonpiioe BHHMaHHME JOHKHO OBITH YIEIEHO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPAaHEHUU OOIIero 6a3o0BOro ypoBHS.
OH 10MKEH MO COACPKAHUIO U 00BeMY OBbITh aAaNTUPOBAHHBIM JJISI 00YUYAIOIIUXCS C
3IIP B COOTBETCTBUM C HUX OCOOBIMHU 00pa3oBaTeNbHbIMH MOTpeOHOCTsAMH. Criemyer
o0JieryuTh OBJNaJeHue MatepuasioMm oOydatromumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSICHEHUSI ¢ CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUN C MCIOJIb30BAHHEM MPUEMOB AJITOPUTMHU3ALMNN U BU3YaJIbHBIX
ornop, 00y4deHus CTPYKTYpHUPOBAHUIO MaTepuUala.

Bbonbiioe 3HaueHHe A MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTepualia UMEeT
OTOopa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JAHHOM KypcC€, C TaKUMU
yueOHbIMU TipenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3omsis
paccMaTpuBaTh OJIWH M TOT K€ Y4YeOHBIH MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXITPEMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroTOoBKE K YpOKaM Y4YUTEIb JOJDKEH MPeaycMOTpeTh (GOPMHUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIU3UPOBATh, CPABHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAHUPOBATh TMPEACTOSNIYI0 paldOTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MOCTOSIHHO CJICAUTh 3a TMPaBWIBHOCTBIO pedyeBOro oO(opMIIeHUs] BBICKAa3bIBAHUM
obyuatormuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMM TIOBEJEHUSI M AesATEeNbHOCTH, oOydarontuxcsi ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHNUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuAbI aeATedbHOCTH oOy4daromuxcsa ¢ 3IIP, o0yciaoBiaeHHbIe
0co0bIMHU 00pa30BaTeJbHBIMU NMOTPEOHOCTAMH U 00eCIeYNBAKOIINE OCMBICIIEHHOE
O0CBOEHHE CO/IePKAHNUM 00pPa30BaHMS MO MpeAMeTy « XUMUD)
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Conmepxanue BUAOB aesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpenensieTcsi UX 0coObIMU O0Opa3oBaTeIbHBIMU MNOTPEOHOCTAMH. [lomMuMO HIMPOKO
ucnosibdyembix B @OIT OO0 o6mux st Bcex 00y4arolMXCsl BHJIOB JIESITEIIbHOCTH
CeNyeT YCWIUTh BHUIbl ACATENBHOCTH, CHEHU(UYHBIE [UIsI JTAHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneyeHnss OCMBICIICHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW ACSTENIbHOCTH C aKTUBU3AIMEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3ITHUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCThY B
M3YYEHUU MaTepualia; MCIOJIb30BAHHUE JTOMOJHUTEIBLHON BU3YyaJbHON OMOpPHI (ILJIaHbL,
o0pasIipl, CXeMbI, IA0JIOHBI, ONIOpHbIe Tabmuiibl). [yig pa3sutus y odydarommxcs ¢ 3[1P
YMEHUS JellaTh BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYCBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIYET
YVACIUTh OOYYEHHUIO CTPYKTYpUPOBAHHUIO MaTepuaia: COCTaBICHUE PHUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJICHHE TaOJUIl, COCTAaBJICHHE KJacCU(UKAIUU C
0003HaYEHHBIMU OCHOBAaHHUSAMHM IS KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpPUMEpaMU U
Ap.

[IpumepHas TemaTudeckasi U TEpPMHHOJOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3I[IP cyniecTBEeHHBIMH SIBIISIIOTCS TPUEMBI PabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBonutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOJATCS HA MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHa BU3yasbHas
MOJJIEP>KKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJIS aKTyaJIn3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMHUS» BXOIUT B
MpeAMETHYI0 00acTh «ECTeCTBEeHHOHAYUHbBIE TPEIMETh» U SBISETCS 005S3aTEebHBIM
JUTSI U3yYCHUS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHOo 136 ydueOHbIX YacoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootrBerctByer DI'OC OOO, pa3paboTaHOo C y4EeTOM
@denepanbHOl  OCHOBHOWM  00pa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI MO Yy4eOHOMY TMpeaAMeTy «XUMHs», cooTBeTcTByeT DdenepanbHOi
aJanTHPOBAHHOW OCHOBHOW 00pa30BaTEIbHOM MpoOrpamMMe OCHOBHOTO  OOIIEro
00pa3oBaHus OOYJAIOIIUXCS C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUEBHOI'O ITPEAMETA «XUMMW»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipeamer xumuu. *Posp XxumMuM B KU3HM denoBeka.™ Tenma u BemecTsa.
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@du3nvecKue CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e301acHOro oOpaleHus ¢ BeIecTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsaTue
0 METOJ[axX MO3HAHUS B XUMUU.™

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKHX
aneMeHTOB. OTHOCHUTENbHAs aToMHasi Macca. [IpocThie U ClI0XKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckasi ¢opMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JI0JIsI XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUN. YPABHEHUS XUMHUYECKUX PEaKUUU. 3aKOH COXPAaHEHUS MacChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHUs, Pa3JIOKEHUS,
3aMeleHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYAOW, C MpaBUiIaMU
paboThel B J1abopaTtopuu M MpuUEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHHEM;
U3Y4YCHHE U OIHCaHuEe (PU3NYECKUX CBONCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB;
HaOmoieHne ¢puznyeckux (IJIaBIeHUe BOCKA, TasHUE JIbJIa, pACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUs BOJIbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBIICHWH, HAOMIOACHHE U OMHCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKIuil (pa3oKeHHE caxapa, B3auMOJICHCTBHE
CEpHOM KHUCJIOTHI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) npu
HarpeBaHuM, B3aUMOJCICTBHUE kele3a ¢ pacTBopoM cosir Meau (I1));u3yuenue cnocobos
pazzieNieHus: cMecei (C MOMOIIbI0 MarHuTa, (GUILTPOBAHKE, BhIMTAPUBAHUE, TUCTUILISIIMS,
xpoMarorpadusi), MpoBeACHUE OYUCTKU TMOBAPEHHOW COIM; HAOIIOEHHE U OMUCaHUE
pe3yibTaTOB TMPOBEICHUS OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacCChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rnmpeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — slI€MEHT M IIPOCTOE
BenecTBo. Haxoxkienue kucnopoga B mpupone, Gpu3ndeckue 1 XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpocTbIX U CIOXKHBIX BewlecTB. CrocoObl MOJydeHus: KUCIOopoja B
nabopaTopur *u npoMeblInuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue 00 okcugax.
Kpyrooport kuciopoaa B npupoze. *O30H — ajuioTponHasi MoaupUKaIus KUCIOpoa.

TennoBoi 3pPexT XuMHUYECKON peaklui, TEPMOXUMHUUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMU. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A deKTa, pa3pylieHrue 030HOBOTO CJI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpHUpOJE,
¢du3nUecKkue 1 XuMUYECKUe CBOMCTBA (Ha MpUMeEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHJIaMH METAaJJIOB), MPUMEHEHHEe, *crocoObl noiaydeHus.™ [loHsTHe o kuciorax u
COJISIX.

KonmuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuersr o xummudeckoit hopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM Macchl, MOJISIPHOTO 0O0beMa
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ra3oB. Pacu€Tbl o XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocras, crpoenue u mosekyinbl. *Boaa
Kak pactBoputenb.* PactBophl. *IloHSTHE O HACBIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. llonsTue pacTBOpUMOCTH BemlecTB B Boje.* Pacuer maccoBoil monu
BELIECTBa B pacTBope (MpOLIEHTHas KOHIeHTpamus). MaccoBast 10js BellecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3NOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ meTtamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonsTre 06 ocHOBaHUSAX. Poiib pacTBOPOB B MpUPOJIC U B )KU3HU YEIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NPUPOAHBIX BOA. OXpaHa W OYHMCTKA
MPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HeOpraHnyeckux coeauHeHuid. OKCHUIBI: COCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIE, *aM]oTepHbIe, HecoNieoOpa3ytolue - Ha npumepe okcunaa yriaepona (Il) u
okcuaa azora (l1)), nomenknarypa.* *[lonyyeHne* u XUMHUECKHE CBOWCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTramu, meinodamu). OcHoBanus. Kriaccudukarms
OCHOBaHUW: IWMIEIOYM W HEpPAcCTBOPUMBbIE OCHOBaHUS. HOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBHUE C OKCHIAMU
HEMETAJUIOB, KHCJIOTaMu, coisiMu). *Tlonmydyenne ocHOBaHUM. ™

Kucnotsl: cocras, kiaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKHE
CBOMCTBa (B3aUMOJICUCTBHE C METallaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoctu MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
*crocoObl MOJTYyYEeHUS™, B3aUMOJCHCTBHUE COJIEH C MeTajlaMu, KUCIOTaMu, IIeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[Tonsatne 006 aM(dOTEepHBIX TUAPOKCHIAX (HAa MpHUMEpe LUHKA W *aTrOMUHHS®):
*XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBHE C KUCIOTAMU U IIEJI0YaMHU, Pa3I0KEeHUE MPU
HarpeBaHUM) U MOJIy4YeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPOaa
B BO3/IyX€; MOJIYYCHHE U U3yUYCHUE CBOMCTB KUCJIOPO/a; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB M OMMCAaHUE UX CBOMCTB; MOJTYYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH PacTBOPEHMsI BEIIECTB C Pa3IMYHONM PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JOJIEM pPacTBOPEHHOIO
BEIIIECTBA; B3aMMOJICHCTBUE BOJABI C MeTaulaMu (HaTpUeM M KajabllieM) (BO3MOXKHO
HCIIOJIb30BaHNE BHIEOMATEPUAIIOB); OIPEEICHUE PACTBOPOB KHUCJIOT W IIEJIOYEH ¢
MMOMOIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3TUYHBIX KJIACCOB; HAONIOZCHUE W3MEHEHUS OKPACKW HWHIAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNIoYeil; u3yueHune B3aumoaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOIO METa/la JAPYIMM W3 PacTBOpa COJIM; pEIICHUE
AKCIEPUMEHTANIbHBIX 3ajlad 1o TeMe «Baxnelmme Kiacchl HEOPraHUYECKHUX



COEITMHEHUN.

[lepronuueckuii 3akoH U llepuoanueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

[lepBble MOMBITKY KJIacCUPUKAMUA XUMUUECKUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METaIbl, TaJOreHbI,
WHEPTHBIE Ta3bl). *DJIEMEHTBI, KOTOpbIe 00pa3yloT aM{QOTEepHBIE OKCHIB U
TUAPOKCUIBI. ™

[lepnognuecknii 3akoH. llepmoanueckas cucTeMa XHMHUYECKHX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnommueckor cucrteMbl xumuuyeckux syemeHToB J[. WM. Menneneesa. Ilepuonsl u
rpynnbl. OU3MYECKUH CMBICI TOPSAAKOBOTO HOMEpPA, HOMEPOB IEPUOJa W TPYIIIbI
DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saaep. *M3oronsl.™ DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucremMbl J[. 1. MenneneeBa. XapakTe€pUCTUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxeHuto B Ilepuonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT AaTOMHOro (TOPAJIKOBOrO) HOMEpa 3HaueHue
Ilepnogmueckoro 3axkoHa u llepmoandeckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MenaeneeB — yu€Hbli U rpakAaHUH. ™

Xumuueckass cBs3b. KoBasnieHTHas (mosisipHas W HENOJIApHAsi)  CBSA3b.
*INeKTPOOTPULIATEIbHOCTh AaTOMOB XUMHUYECKHX 3J1eMEHTOB.™ VloHHAas CBSI3b.

Crenenb okucieHusa. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCIIEHHS] U BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHWe oO0pa3loB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE TUJIPOKCUIA LIUHKA C PACTBOPAMU KHUCIIOT W LIEJIOYEH;
[IPOBEICHUE OIBITOB, WUTKOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHUs,, COETUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanmuzanuss MeXnpeaMETHBIX CBsS3ed MNpU HM3YYCHUHM XUMHM B 8 Kjacce
OCYIIIECTBJISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHH,
TaK W TOHSATHH, SBJISIONIAXCS CHCTEMHBIMU JUUIS OTJCIBHBIX MPEIMETOB €CTCCTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TIIOHATHS: HAy4HBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CUHTE3, KIacCU(UKAIUs, IEPUOINIHOCTh, HAOII0IeHNE, YKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIb, SIBJICHHE.

dwuznka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TENIO, OO0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, ra3, (PM3MYECKHE BEIMYMHBI, SIUHUIIBI W3MEPEHUS,
KOCMOC, TIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.
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['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIC
MCKONIaeMbI€, TOTLIIMBO, BOJHBIC PECYPCHI.

COIEP KAHUE OBYYEHUA B 9 KIJACCE

BemiectBo 1 XuMHuueckas peakuus

[lepmonnueckuii 3akoH. Ilepuogmyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUM C TOJIO)KEHUEM 3JIEMEHTOB B lleproanyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pEemETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUITA KPUCTAILTMYECKON pEeMIETKY U BUJIA
XUMUYECKOU CBS3U.*

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXKIyHapoaHas 1
TpUBHAJIbHAs1). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3JIMUHBIM KJlaccam
HEOPraHMYE€CKUX COCIUHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKUX PEaKIUi M0 pa3IuYHbIM NMpU3HaKaM (110 YUCTY U
COCTaBY YYacCTBYIOIIUX B PEAKIUMU BELIECTB, MO TEIJIOBOMY 3(DPeKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *TM0 0OpaTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonsaTre o xumMmuueckom paBHOBecHU. CMeNIeHne XMMUYECKOT0 PaBHOBECHSI.
@DaKkTOpPhbI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIINHU U MOJOKECHUE XUMHYECKOTO
paBHOBECHS. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C UCTIOIBb30BAaHUEM METO/Aa AJIEKTPOHHOTO OaiaHca.

Teopust 3IEKTPOIUTUYECKOW NMCCOLMALMU. DIEKTPOJUTHYECKAST AUCCOLUALINS.
OJNEKTPOJUTHI U  HEINEKTPONUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUAILINU
BEIIECTB C Pa3MYHBIMU BUJAMH XUMHUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.™ CHIbHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakninn moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [TonmHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ WPEACTABICHUNA OO0 3JICKTPOIUTUYECKON
mucconuann. Cpena pactBopa. KauecTBeHHble peakIuM Ha KAaTUOHBI W AHHUOHBIL:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kapOoHaAT-, cuIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MarHusl, KaJIbIUs, aJIFOMUHUS, *Kejeza (2+) u
(3+), Mmenu (2+), nuHKA, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpaXx.

XUMHUUYECKHIM DSKCIIEPUMEHT: O3HAKOMJICHHME C MOJACISIMU KPUCTAJIIMYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTalIoB (rpadura U ajnmMasa),
CIIOKHBIX BEIIECTB (XJOpuUja HATpHsl); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMHYECKOW pEaKIMh OT BO3JICHCTBHS pa3IM4YHBIX (AKTOPOB; HCCIEIOBAHUE
ANEKTPOIPOBOJAHOCTH PACTBOPOB BEILECTB, MPOIECCA AUCCOUNUALNN KUCIOT, IIEIOYEr U
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHME  BHUICOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIMX TMPU3HAKA MPOTEKAHUS pEakiMid MOHHOro oOMeHa (oOpa3oBaHue
OcaJika, BBIJCJICHUE raza, 00pa30oBaHHUE BOJIbI); OMbBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakIuu  PaslIoKeHHs,
COCIMHEHHUS); pacrlo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pENICHUE IKCIIEPUMEHTANIBHBIX 3a]1a4.

HewMmeramibsl u X coequHeHus

O6miast  xapakTepucTuka TanoreHoB. (OCOOEGHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NUYECKHUE CBOICTBA MPOCTHIX
BEILECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHMeEpe XJopa (B3auMOJAEHCTBUE C
MeTaljlaMi, HEMeTallaMd —  BOAOPOJAOM U  KHUCIOPOAOM, *mieroyamu™).
Xnoposogopo. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, *NOMydYeHHe™, IpUMEHEHHE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M 4YesloBeKa.* BaxkHelme XJIopuabl U
UX HaXO0XJICHHE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHMCJIOPOJIa M CEPBI. XapaKTEPHbIEC CTEIIEHNU OKUCIICHUS.

CrpoeHue M (Qu3MUYeCKUEe CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnotponHsle MOAM(HUKAIMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHEe *C HeMmeTaulaMu™ — BOJOPOJAOM M KHUCIOPOJOM, METaJUIaMH,
*KOHLIEGHTPUPOBAHHBIMU A30THOW MU CEepHOM Kuciaoramu).* CepoBOAOPOA: CTPOECHHE,
¢u3nUecKue U XMMHUYECKHME CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBMTEJIbHBIE CBOMCTBA).
Oxcunbl cepbl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (u3nvecKkue
U XuUMUYeckue cBoicTtBa (oOmme u crneurduyeckue). Conu CEpHOM KHCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLny,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHCIOTHL ™
Haxoxnenue cepbl u €€ coequueHui B npupoae. [IpuMenenne cepbl U €€ COeAMHEHUH B
ObITYy W B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH CpeJbl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynmbl. OcCOOEHHOCTH CTpOEHUs
aToMOB a30Ta U (pocdopa, XxapakTepHble CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3NYECKHMe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METaJUIlaMd M HEMETaJulaMH - KHUCJIOpPOJAOM M  BOJOPOAOM).
Kpyrosopor azora B mnpupoae. AMMHUaK: (PU3MYECKHE M XUMHUYECKHME CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u MmpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (QU3NYECKHME W XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi KucioTa, €€ (u3Mueckue W XUMHUYECKHE CBOMCTBa (0Omue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonp3oBaHrne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
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JOXIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

docdop, *ammorponHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECKUE
CBOMCTBa (B3aUMOJCUCTBUE C MeETaJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
¢du3nUeckue M XUMHUYECKHE CBOMCTBa, *momydeHue.®* *[loHsiTue O MUHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUsS. BaJeHTHOCTh M XapaKTepHbIE CTENEHM OKHUCIEHHS aTOMOB yrjiepoaa Hu
KpemHus. Pactipoctpanenue yriaepoaa B IpUpoe, XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, amnmasz), ¢GuzMUECKUe Hu
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEMIECTB (B3aMMOJCICTBHE C MeETaJlaMH,
HEMeTaJllaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepoaa B npupoje. Okcuabl yriepona, ux (puandeckue U XUMHUYECKUE
CBOMCTBa, TIOJIy4YeHHE W NPUMEHEHHE, JIeWCTBHE Ha  OpPraHu3M  4YeJOBeKa.
*DJkonoruueckue npoOJembl, CBA3aHHbIE ¢ okcuaoM yraepoxa(lV); rumotesa
rJ1I00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronpHas KucioTa U e
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOMCTBA, *MOJlyueHHWE M IpPUMEHEHHue.*
KauectBenHnas peakius Ha KapOoHaT-uoHbL. Mcmoib3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJICKOM XO035HCTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIUHEHHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHON KHUCIOTHI.
*Ux cocraB U xumuyeckoe crpoeHue. Krnaccudukanuss opraHUYecKMX BeIIECTB.*
[TorsiTe 0 OMONOTMYECKH BA)KHBIX BEIECTBAaX: JKUpPax, OeNmKax, yrieBoJgax — M HUX
POJIM B KM3HU 4eloBeka. *MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
coeTMHEeHNN. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUSl C MeETa/UIaMU M HEMeTaUlaMH), *mojydeHue® © NpUMEHEHHE.
*Coenuuenus kpeMHust B npupoje. Oomue npencrabienus 06 okcuae kpemuusi(IV) u
KpeMHHEeBOU kucioTe. CUnnkartel, PU3nyecKue U XMMHUYECKUE CBOMCTBA, MOTyYeHUE U
NpUMEHEHWEe B  OBITYy, TPOMBINIJIEHHOCTH (B  MEIUIIMHCKOW, JJIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellue cTpoUTENbHbIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTepHaIoB B MOBCEIHEBHON KU3HMU. *

XUMUYECKUH OSKCIEPUMEHT: H3yuyeHHEe OO0pa3I0B HEOPraHWMYECKHX BEIIECTB,
CBOWCTB COJITHON KHCIIOTHI; MPOBEACHUE KaYECTBEHHBIX PEAKIMi Ha XJIOPHI-UOHBI U
HAONIIO/ICHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouie (U3NIecKue u
XUMHYECKHE CBOIMCTBA TajJOreHOB W HMX COCAWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BHUJIEOMATEpPHAJOB); O3HaKOMJeHHME ¢ oOpa3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HaKOMJICHHE ¢ oOpasliaMu cepbl U €€ COeIWHEHUSMHU (BO3MOXXHO HMCIOJIB30BaHUE
BUJICOMATEpHUANIOB); HaOMIOJEHUE IMpoliecca OOYyrIMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KHUCIIOTHI, U3YYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIMy Ha CyIb(})aT-NOH U HAOIIOACHUE
MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHUIeOMAaTepUasoB), 00pa3liaMu a30THBIX
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u pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHHe ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peaKklMid HAa MOH aMMOHHUS U (ochaT-uOH U U3Y4YEHHE MPU3HAKOB UX
NPOTEKaHUsl, B3aMMOJICUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO
(BO3MOHO HCIIOJIb30BaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIe KPUCTATUTMUECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCcOpOIMU PacTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasza; MOJy4YECHHUE
YTJIEKHUCIIOrO Ta3a U M3yUYEeHHE €ro CBOMCTB; MPOBEJECHHWE KaueCTBEHHBIX peakIui Ha
KapOOHAT- ¥ CHJIMKAT-WOHBI M U3yYCHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MPOIYKIIMEH CUIMKATHOW MPOMBIITUICHHOCTH, PENICHUE dKCTIEPUMEHTAIBHBIX 3a7a4 IO
teme «BaxHenmme HeMeTauIbl U UX COCTUHEHUSY.

MeTtanisl 1 KX COEUHECHUS

OO0mas XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METa/VIOB HA OCHOBAaHUU
ux  nonoxeHus B llepmogumueckodl  cucremMe — XMMHUYECKHX  3JIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaiuioB. MeTtannuueckas CBs3b U
METAJNIMYECKAs] KPUCTAILUINYECKAs] PEIIETKA. DJIEKTPOXUMUYECKUUN Psii HANPSIAKEHUM
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *O01Ime crocoOsl nmosrydyeHuss MmetaioB. [lonsaTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBbl (CTalb,
YyT'yH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH . *

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanyeckol cucTreMe XUMHYECKUX
anementoB J[. WM. MengaeneeBa; crpoeHne aromoB.  HaxoxaeHuwe B mpupone.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHre MeI0UHbIX METAIJIOB U UX COCTUHECHUIA.

[[lenoyno3emenbHbIE METaJJIbI MarHui 5 KaJIbIWM: MOJIOKCHUE
B [lepronnueckoit cucreme xumuueckux anemeHtoB J[. M. MenneneeBa; crpoeHne ux
aTOMOB; HaxoxJeHue B mpupoje. PU3NYECKMEe U XUMHUUYECKUE CBOICTBA MarHus H
Kanblus. BaxkHeimme coequHeHus: Kaublus (OKCUI, TUIPOKCUA, coiu). *XKécTtkocTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AmomuHuii: nonoxenue B Ilepuogumyeckoil cucTeMe XHMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIAa M THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroMa; HaxoxaeHue B npupone. Dusudeckue u
XUMUYECKHEe CBOMCTBA JKelie3a (B3aMMOJCHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupael, tunpokcuabl u coymm skenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa u
*nonyyeHue.*

XUMUYECKUI DKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILJIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YYCHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCHJIA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpollecca TOPEHHs Kele3a B KHUCIopoae (BO3MOXKHO
HCIIOJb30BaHME BUIEOMATEPHUATIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
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WOHBI (MarHus, Kaiublius, amtoMuHusi, nuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaAOJII0/ICHUE U ONKMCAaHUE MPOLECCOB OKPAIIMBAHUS TIJIaMEHU MOHAMU HATpUsl, Kalus U
KanblKsg (BO3MOXHO HCIOJB30BaHUE BHJIEOMATEPHUAIIOB); MCCIeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHHE SKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTaibl U UX COCTUHEHUSD.

XuMus U OKpyKarolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEAHEBHOM
KA3HU 4YelioBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomoiip 0OpH  XUMHUYECKHX OXKOrax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKON TPaMOTHOCTH. *

*XUMHUECKOE 3arpsi3HEHUE OKpYyXarolleil cpeapl (mpeaenbHas JomycThUMas
KkoHieHTpaius BemectB — [IJIK). Ponb xuMuu B peliieHuH 3K0JI0rHYeCcKuX npooiaem.™

*TIpupoaHble HCTOYHHKH YTIEBOAOPOAOB (yrojb, NPUPOAHBIA Tra3, HEPTH),
MIPOJIYKTHI KX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3yueHHE 00pa3IoB MaTepHaioB (CTEKIJIO, CIUIABBI
METaJUIOB, MTOJIMMEPHBIE MaTepUalbl).™

MexnpeaMeTHbIE CBSI3U

Peanuszamus MeXnpeIMETHBIX CBsi3ed NpU H3YYEHHUH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK ¥ TOHSTHUMN, SBJISIOMIUXCS CUCTEMHBIMHU JIJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KIacCUpUKaIMs, TEPUOANIHOCTD, HAOIIOIEHUE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIM 3(PQEKT, TEXHOIOTHS,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsi]l, MPOBOJHUKHU, TOIYIPOBOIHHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemiérka, CIUIaBbl, (pU3NUECKUe
BEJIMYMHBI, €IUHUIIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOTIaeMbIe, TOTUIMBO, BOJHBIE PECYpCHI.

I[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynpraTel ocBoeHMst oOywatomumucs c¢ 3IIP ydyeGHOro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueld MporpaMMbl

OCHOBHOTIO 06IIICFO O6p&30BaHI/IH. Hau0Oomee 3HaUMMBIMHU SIBIISIIOTCS :
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS MIPOrpaMMbl  OCHOBHOIO  OOIIETro
oOpa3oBaHMsI JIOCTHIalOTCsi B XoJA€ OOy4YeHHs XUMUU B €AMHCTBE Y4eOHOU H
BOCIIMTATEIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, THPHUHITBIMH B
oOlIecTBE MpaBWIAMM W HOPMaMu TMOBEIECHHUS U CIIOCOOCTBYIOT —IMpoleccam
CaMOIMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yUYarOIINXCS.

JInynoCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTh oOyJaronmxcs
PYKOBOJCTBOBATHCA CHCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHHE
OIbITA JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTUYECKOTO BOCTIMTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HACJEAHMI0, IIOHMMAaHUS 3HA4YCHMS XMMHUYECKOM HAyKM B JKU3HU
COBPEMEHHOr0 O00IeCTBa, CHOCOOHOCTH BJIANETh JOCTOBEPHOM HH(poOpManuen o
IIEPENOBBIX JIOCTMKEHUSAX M OTKPBITUSIX MHMPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABICHUS] O COLHAIBHBIX HOPMAaX M IMPAaBWIAX MEXKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM, YUEeOHO-UCCIEA0BATEbCKOM, TBOPUECKON M APYTHX BHUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHINOTHEHUH YYEOHBIX,
IIO3HABATENIbHBIX 337a4, BBINOJHEHUM XHWMHYECKHX JKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCE
ATON y4yeOHON AEATEeTbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOUX TOBAPHILEU C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEICTBUU ITOCTYNKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHHUSL:

MHPOBO33PEHYECKUX IPEACTABICHUM O BEIIECTBE M XHWMHUYECKOM PpEAKLHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIIAIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOBI, B3aNMOCBS3SX YEIIOBEKA C MIPUPOIHON CPEOH, O
POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITO3HABATEJbHBIX MOTHBOB, HANPABJICHHBIX HA MOJyYEHHWE HOBBIX 3HAHUHN IO
XUMUH, HEOOXOUMBIX ISl OOBSICHEHUSI HA0II0AaeMBbIX TIPOLIECCOB U SIBJICHU;

MO03HABATENIbHOM, WHMOPMALIMOHHON W YUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CAaMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOYyYEeHHI0O U TMO3HAHUIO, JIOOO03HATEIBHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0OBATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4eHHUS B JaJIbHEHIIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHHUs LIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOILIECHMS K CBOEMY 370pPOBBIO,
YCTaHOBKHM Ha 370pPOBBIN 00pa3 »KU3HU, OCO3HAHUSI OCIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST alKOTojdsl, HAPKOTUKOB, KYypeHHUs), HEOOXOJIUMOCTH
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coOmro/IeHrs TpaBuil 0€30MacHOCTH TIPH OOpPAIIEHUH ¢ XMMHUYECKUMU BEIECTBAMH B
OBITY U peasbHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

HHTEpeca K MPaKTHUECKOMY HM3Y4YEHHUIO mpodeccuid U Tpyaa pa3iaudHOro poja,
YBOKEHUE K TPYJy M pe3yjbTaraM TPYAOBOW JEATEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHHS MPEIMETHBIX 3HAHWN MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHIYaJIbHOU
TPAGKTOPUM TPOJOJDKCHHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHWH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIHOMN
pOo(eCCUOHATTEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOIUMBIX yMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHONICHHSI K TPUPOIEC KaK MCTOUYHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAaHUs LICHHOCTH 3I0POBOTO U 0€30MaCHOTO
obpa3a J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (Qu3nueckoMy u
IICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIFOJICHUS IPaBHJI OE30IaCHOTO
MOBEJICHHS MPpU paboTe ¢ BEIIECTBAMH, a TAK)XXE B CUTYAILMAIX, YTPOKAIOIIUX 37I0POBBIO
U JKU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, IMOJydacMbIe IMPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1ad, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOJHOU CPE0i, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHUS TIJIO0AJBHOIO XapakTepa HSKOJOTHUYECKHUX
npo0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MMO3HABATEIILHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOEHUS 00pa30BaTENbHON MPOTPaMMBI  TIO
XUMUHU OTPKAIOT OBJIAJICHHE YHHUBEPCATBHBIMU IMO3HABATEILHBIMH JACHCTBUSAMHU, B TOM
YHUCIe:

1) 0a30BbIC JIOTHYECKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIIECTBIIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIIECTB O 3aIaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIsI YKa3aHHBIX JIOTHYCCKUX OTepaIuii;

CTPOHUTH  JIOTUYECKOE  CYXKJICHHE IIOCJI€  IPEABAPUTEIBLHOIO  aHAIM3a,
BKJIIOUAIOIIEE YCTAHOBJICHUE MTPUIMHHO-CJICICTBEHHBIX CBS3eH

CO3/1aBaTh, MPUMEHSATh U MIPEOOPA30BHIBATh 3HAKU M CHIMBOJIBI, MOJCIH M CXEMBI
JUTSI pelieHus1 y4eOHBIX U TTO3HABATENLHBIX 33/1a4 C TIOMOIIBIO MEe/1arora;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHX TMPOIECCOB M  HX
MOCJIEACTBUS;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TTOMOIIIBIO TTe/Iarora MPOBOJANTh XMMUYCCKUI OIBIT, HECJIOXKHBIN SKCIICPUMECHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, IPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OIIBITA;
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3) pabota ¢ uHpOpMAITUEH:
BBISIBJISATH JePUIUTEI MHOOPMALIMH, JAHHBIX, HEOOXOMUMBIX IS PEIICHHS
MOCTABJICHHOW 3a/1a4M;
peoOpa3oBbIBaTh HH(OOPMAIIMIO M3 OJHOTO BHIA B JAPYroi (TabiauIly B TEKCT
M TIp.);
UCKaTh WK OTOMparTh MH()OPMAIUIO WM JaHHBIC U3 UCTOYHHKOB C YIETOM
MPEII0KEHHON YUeOHOM 3a1auu U 3a1aHHBIX KPUTCPHUCB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BHIBATh yU4eOHOE B3aMMOJICHCTBHE B TPYIIe (OMpeaeisaTh o0mue e,
pacrpenensiTh poyid, JOroBapuUBaTHCS APYT C IPYTOM U T. II.).

C MOMOIIBIO TEJarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHMEHHBIC
TEKCThI C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MaTEpPUAIOB ISl BBICTYIUICHHUS TIEpen
ayAUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHJIMBHUIYAJIbHO W B TPYIINE: HAXOAUTH 0OIEe
pelnieHrue U paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3MIMK W yyeTa
HUHTEpECOB; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOIIUI MPOAYKT, TPUHUMATh U Pa3JIEisaTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA NIEPE TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpPMYJIHpPOBaTh Y4yeOHYIO MPOOIEMY, ONPECTsATh IElb
y4eOHOU NesITENbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJISI, CaMOOIICHKH, TIPUHATHUS pPEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOM U MO3HABATEILHOMN AESTEILHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJb CBOEHM JEATENbHOCTH B MPOLECCE MOCTHKEHHUS PE3yJbTara, OINPEIEATh
CIOCOOBI ICUCTBHUI B paMKax MPEJIOKEHHBIX YCIOBUI U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOLLECHCS CUTYAIUEH;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MPEAJIaraTh IJIaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUH Y4EOHOM
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTar
NEeATEeIbHOCTH, ONPEACNISITh TO3WTUBHBIE WM3MEHEHUS W HallpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCS K APYrOMY Y€JIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 0 OCBOCHUIO 00513aTENBHOIO COAEpKaHMS,
YCTaHOBJICHHOTO AaHHOW dDenepasibHOM pabouyeid mporpamMMmoid, BBIACIAIOT: HAy4YHbIC
3HAHUS, YMEHHS W CHOCOObI JAeMcTBUM, crnenuduyeckue anas y4eOHOro mnpeamera
«XUMUSDY, BUABI ACATEIBHOCTU I10 IMOJYYEHHUIO HOBOIO 3HAaHUSA, €r0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YY€OHBIX U HOBBIX CUTYaIUsX:

18



IPEACTABICHUE O 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHHUI MPUPOIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKu Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYypbl M MNPAKTHUYECKOM
JESITEIPHOCTH 4YEJIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MecCTa
XUMUHU CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOTO armapata U CUMBOJUYECKOTO S3bIKa XUMHUU
JUTSL COCTaBIIEHUS (POPMYJT HEOPTAHUUECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKITUN
(c omopoil Ha aJIropuT™M Y4YeOHBIX JIEUCTBUM); BIAJCHUE OCHOBAMH XHUMHUYECKOMU
HoMmeHKIaTypbl (IUPAC u TpuBHANbHON) M yYMEHHE HMCHOJB30BaTh €€ ISl PELICHUS
yueOHO-TT03HABATENbHBIX 33J1a4 C MOMOIIBI0 YYUTENS; YMEHHUE HCIOIh30BaTh MOJACIHU
Ui OOBSICHEHHMS] CTPOEHUS aTOMOB M MOJIEKYJ IO alrOpUTMy C ONOPOM Ha
ONpEIECICHHUS;

MPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOUIbIO YUUTENs
MIPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHWMN JJISI YCTAaHOBJICHHUS B3aUMOCBSI3EM MEXIY
M3YyYCHHBIM MATEpUAIOM W TPH MOJYYCHUM HOBBIX 3HAHWI, a TaKXKe B IpoLEcce
BBITIOJIHEHUSI Y4YEOHBIX 3aJlaHuii U Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(dopMaIuu, KOTopas BKIIOYaeT:

BAKHEHIINE XUMHYECKUE TNOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE€ M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJIIpHAs MAacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHUYECKasl pEeaKlMs, pPEaKUuu COCAMHEHUS, PEAKUUU Pa3JIOKEHHs, PpPEAKIUU
3aMEIlEeHHs], peaKMu 0OMeHa, TeIIOBOM A(P(DEKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peaklMM, pacTBOpP, MAacCoOBas J0JiI XUMUYECKOIO AJIEMEHTa B COECIMHEHUU, MAcCOBas
JI0JI1 ¥ TIPOLIEHTHAsI KOHLIEHTpaLUs BEIIECTBA B PaCTBOPE, SIAPO aToMa, ANEKTPUIECKUI
CJIOM aToma, aToOMHasi OpOuTaib, paguyC aToMa, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, JJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAS. M HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKAs pelieTka (aTomMHasd,
MOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJIUT U HE
AJIEKTPOJIUT,  DJEKTPOJUTHYECKas  JIMCCOLMALMs, pPEaKUUd HOHHOTO  OOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKUCIUTEIb U  BOCCTAHOBHTEID,
OKHCJICHHE U BOCCTaHOBJIEHHUE, 3JIEKTPOJN3, XMMHUECKOE paBHOBecHe, OOpaTHUMbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAesIbHO
nomyctuMmas konuentpauus (I1/1K), koppo3us MeTanioB, CIIaBbl;

OCHOBOITOJIAra0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproguyeckuii
3akoH /[. 1. MeHeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOpPUH XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINM, a TAaKXK€ MPEJICTABICHUS O HAay4YHBIX METOJaX IMO3HAHMS, B TOM UHUCIE
HKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJaX MCCIIEOBAHUSI BELIECTB U U3YUCHUS
XAMUYECKHUX PEaKIINM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamnyc aromMa, »BJIEKTPOOTPHUIATEIBHOCTh), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX U TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
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anemeHTa B llepuogudeckoil cUCTeMe C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj s1pa, 0oOIlee YUCIO AJIEKTPOHOB),
pacnpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeX
NEPHUOJIOB, KA U KaJIbIH; KIacCU(UIUPOBATH XUMHUUECKUE SJIEMEHTHI C OMOpPOi Ha
onpeneneHus: Gu3nUecKoro cMpicia UGPOBBIX JAaHHBIX NEPUOIUUECKON TaOIUIIBI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIeCTBA
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBS3U W THUIl KPUCTALTUICCKON
CTPYKTYPBI B COSIMHEHUSX, 3apsiI HOHA, XapaKTep CPeIbl B BOAHBIX PACTBOPAX BEIICCTB
(KMCTIOT, OCHOBaHWM), OKHUCIUTENh W BOCCTAHOBUTEIh IO QITOPUTMY YYCOHBIX
TNICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cxeMy (u3nyeckne M XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOAOPO, TpaduT, anmas, KpeMHHUH, a30T,
dbochop, cepa, Xnop, HATpWUM, Kalnuil, MarHvi, KajJbllUW, aTIOMHHHUH, >XEle30) W
CJIOKHBIX BEIIIECTB, B TOM YHCIIC UX BOJAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xene3a (11 u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMKICHIBATH C OMOPOM Ha TIJIaH U KIIOYEBbIC
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHHUS TOCJE TMPEABAPUTEIHHOTO aHalIHM3a MOJ PYKOBOACTBOM
mejgarora, NMPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWMCTB, BO3MOYKHOCTh
MPOTEKAHUS XUMUYECKUX TMPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX, BIUSHUE BEIICCTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPELY;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, aIrOpuTMy Y4YeOHBIX JEHUCTBHIA
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIMid (B TOM YHCIIEe PEaKInii HOHHOTO OOMEHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WUIIOCTPUPYIOMNX XUMUYECKHE
CBOWCTBA M3YYCHHBIX KJIAcCOB / rpylIl HEOPraHWYECKMX BEIIECTB, a TaKXKe
MOATBEPKIAIONINX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEII[ECTB, MACCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTA B COCJUHEHUH, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOpE, KOJUYECTBO BEIIECTBA U €0 MaccCy, 00bEM Tra30B ¢ OMOpPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MAaCCy PEarcHTOB WIIM MPOJTYKTOB PEAKITUH C
OMopoii Ha 0Opaszel], aNropuT™M yu4eOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TO3HAHUS (HAOJI0ICHUE, N3MEPCHHUE,
OKCIIEPUMEHT, MOJCIMPOBAHUE) TPH HM3YyUYCHWH BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpOM Ha aIrOpuTM YYeOHBIX AECUCTBUI; yMeHHE c(OpMyIHpOBaThH MNpoOIEMy U
NPEJIOKUTh TYyTH €€ PEIICHHs C TOMOINBI0 TIearora; 3HaHHWE OCHOB Oe30macHOi
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHWMHUYECKOW TMOCYIOH M J1abopaTOpHBIM
000pyI0BaHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CJICTYIOITUX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKICHUEM IIjaHa
PabOTHI MJIM COCTABIICHHEM TAOJIHIIBI:
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U3y4EHUE U ONMCaHue (PU3NIECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PUBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOLTUE TPU3HAKH MPOTEKAHNUS XUMUYECKUX PEaKIUi;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCel;

MOJIy4eHHE KUCIIOPO/ia U U3YYEHUE €ro CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYECHHE €r0 CBOMCTB;

MOJIyYeHHUE YTJIEKUCIIOro ra3a U U3y4eHue ero CBONCTB;

MOJTy4YeHUE aMMHaKa U U3y4eHHE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOM MAacCOBOW JIOJEHM PacTBOPEHHOIO
BEIICCTBA,;

UCCIIEIOBAaHUE M OIMCAHUE CBOICTB HEOPTaHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTuiopaHxa W (deHondTanenHa) s
OTIpe/IeNICHUs XapaKTepa Cpeibl B paCTBOPAX KUCIOT U LIEJI0YEH;

U3yYCHUE B3aMMOJICUCTBHS KHUCJIOT C MeETaulaMH, OKCHJIaMU METaJIJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U ITUHKA,

pelIeHHe  SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJacChl
HEOPraHUYECKUX COCIUHECHUIN;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «ODIEeKTPOIUTHYECKas
TUCCOITUAITIS;

peleHre HKCIEePUMEHTAIbHBIX 3a7ad 1Mo TeMe «BakHeimme HeMeTalIbl U UX
COCTUHEHHUSI;

pellieHre SKCIePUMEHTABHBIX 3a7ad Mo TeMme «BakHelinme MeTamisl U UX
COETUHEHUS;

XUMHUYECKUE IKCIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaKIIHii
WOHHOTI'0 OOMEHa;

KAueCTBCHHbIC DPEAKIMM Ha NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBL:
xJjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUJAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), MHKA;

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBISITH SMIIMPHUYECKUE 3aKOHOMEPHOCTH;

BJIQJICHUE TpaBUJIaMHU O€30MacHOTO OOpaIleHUsI C BEUIECTBAMH, UCTIOIb3YEeMbIMU
B TIOBCEIHEBHOM JKM3HU, a TakKe TNpaBUJIaAMHU TOBEACHHS B IEISIX COEpeKeHUS
3IOPOBbSI M OKpY)KAIOIIEW NPUPOJHOW Cpeipl; MOHUMaHUE Bpeda (OMacHOCTH)
BO3JICHCTBUS Ha JKMBBIC OPTraHU3MbI OIPENCICHHBIX BEIIECTB, a TaKKe CIOCOOOB
YMEHBIIICHUSI W TPEIOTBPAIICHUS] UX BPEAHOTO BO3JACHCTBUS; MOHUMAHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4eJIOBEKa;

BJAJICHHE OCHOBAMHM XHUMHYECKOW TIpPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
MPaBUJILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIC YIO0OpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPEepadOTKH MPHUPOIHBIX
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HUCTOYHUKOB YTJICBOJOPOAOB (yIJis, MPUPOAHOTO rasza, HeTH) B OBITY, CEIHCKOM
XO3MHCTBE, HAa MPOU3BOJCTBE, YMEHHEC TMPUBOJIUTH TMPUMEPHI  TPABHUIBHOTO
MCIIOJIb30BaHUs M3YUCHHBIX BEIIECTB M MATCPUAJIOB,;

YMEHHE YCTAHABJIMBATH CBS3M MEXKIY PEaTbHO HAOJIOJACMBIMH XHMHUYECKUMHU
SBJICHUSIMA ¥ TIPOLIECCAMHU, TPOUCXOISAIIMMU B MaKpO- M MHUKPOMHUPE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE HHTEIPUPOBATh XMMHYCCKUEC 3HAHUSA CO
3HAHUSMH JPYTUX YUCOHBIX MPEIMETOB C MOMOIIIBIO M1Earora;

npeacraBieHne o chepax mnpodecCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIX C
XAMHEH W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKECHUSX
XMMHYCCKOH HAyKW; HaJU4de OIbITa pabOThl C pa3WMYHBIMH HCTOYHHKAMHU
nHPOPMAIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JIMTEepaTypa, CJIOBapH, CIPAaBOYHHKH,
UHTEPHET-PECYpChl) C OINOpPOM Ha aJIrOpUTM: YyMEHHE OOBEKTHBHO OIICHHBATH
UH(GOPMAIIHIO O BEIECTBAX, UX MPEBPAIICHUAX U TPAKTUICCKOM IIPUMECHCHUH.

TpeGoBaHus K TMpEAMETHBIM pe3yjibTaTaM OCBOCHHS Y4eOHOTO TpeaMera
«XuMus», pacrpeiesieHHbIE 0 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 MPUHIMITY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT roJia K TOJy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax MO3WIINH, Kak
MPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEIHOrO TOJa
10 YMOJIYAHUIO BKJIFOYAIOT PE3YyJIbTAThl MPEIbIAYIIUX JIET).

8 KIIACC

pacKpbpIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATUH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILLECTBO, CIOXKHOE BEIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBasi JOJII XUMHYECKOIO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHBII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3JEKTPOOTPULIATEIBHOCTD ™, CTENEHb  OKHCJIEHUS,  XUMHUYECKas  peaklus,
KJacCU(pUKalUsl peakUuil: peaklUH COEAMHEHHUS, PEAKIUH Ppa3JIOKEHUs, PEaKIUU
3aMEIleHHs], peaKMi 0OMEHa, 3K30- U SHJIOTEPMHUECKHE PEAKLIUH; *TErIoBOM 3(PdeKT
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aTOMa,
XUMHUYECKasl CBSA3b, MOJISIPHAS] U HEMOJsIpHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasl JIOJid BelIlecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. m. 1) u
MIPUMEHSATH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEaKLUi, SIEKTPOHHOr0 OaiaHca;

OIPEAENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPON Ha OMpEIeiCHUs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
COCIUHEHUN 1O QopMmyiaMm; BHJ XUMHYECKOW CBs3U (KOBAJICHTHas M HMOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUW, YMETh C MOMOUIBIO
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VUHTEIS MPUMEHSITh CUCTEMY XMMHYECKUX 3HAHWU, JUIsl YCTAHOBIICHUS B3aWMOCBSI3U
MEXAY U3YYEHHBIM MaTE€pPHAIOM U NP NOJYYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanmu. OpHEHTHUPOBATHCS B TMOHATUSAX U
orepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHIMOJHEHUN YU€OHBIX 3a1aHHUM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil HA aNrOpUTM Y4eOHBIX JNEHCTBUN H3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOpPhie MMEIOTCS B Tabmuie «llepuogmueckas
cucreMa  xumuueckux — anemeHtoB . M. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3aps sipa,
o0111ee YMCII0 JIEKTPOHOB M PACIIPEICIICHNE UX TI0 AJIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYEeCKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEIIECTB, ITO
TerIoBoMy 3P (HEeKTy, M0 U3MEHEHHUIO CTETICHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (ONMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXKasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IMYHBIX YCIOBUSIX MOCIE
MIPEABAPHUTEILHOTO O0CYKICHHS C TIEIaroroMm;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJISPHYIO MAacChl BEICCTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (PopMyse COCIUHEHUS; MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHUIO XUMHUYECKON PEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHATh OCHOBHBIC OIEPAIMA MBICTUTEIHPHOW NEATCIbHOCTH — aHalu3 M|
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CcHcTeMaTu3amus, Kilaccu(uKamms, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IJI1 M3yYEHHs] CBOWCTB BEIECTB U XWMUUYECKHUX
peaKkiMii, €CTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBINA)* TMOJ PYKOBOJCTBOM
nejarora;

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0OBaHMEM, a TaK)Ke MpaBWaM OOpAaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH T10 BBITIOJTHCHHUIO Ta00PaTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOA), MPUTOTOBJICHUIO
PAaCTBOPOB C ONPENEIEHHOW MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH
U TIPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYCH U
KHCJIOT C TOMOIIBbI0 WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHX U JIp.),
MTOATBEP)KIAIONINX KAaYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEMIECTB (KauyeCTBEHHBIC
pEeaKIMK Ha UOHBI) MO/l PYKOBOJICTBOM II€/1arora.

9 KIIACC

PACKpLIBATb CMBICII OCHOBHBIX XHMMHYCCKHX MOHATHUMN: XUMHUYCCKUU JJIEMCHT,
aToOM, MOJICKYJla, HOH, KaTHMOH, aHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIICCTBO,
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BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHCIICHHS, XMMHUYECKAsl peakius,
XUMUYECKasi CBSA3b, *TEIIOBOM A (PEeKT peakinu, MOJIb™, MOJSIPHBIA 00BEM, pacTBOD;
AJIEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAST TUCCOIMAIUS, PEaKMd HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaThuMble U HEOOpaTUMbIe
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOW pEaKUUMu™, NpenesbHO JOMyCTUMAas
konnentpanus (I1/IK) Bemectna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATHNA (cM. m. 1) u
MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHUIA;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI IS (PUKCAIMU PE3yNbTaTOB HaOIIOCHHUIA,
cocTaBiIeHHs] (OpPMyJ BEIIECTB UM YPAaBHEHUN XMMHMUYECKUX PEAKLMM, 3aIUCH JAHHBIX
ycnoBuil 3aaau. Mcnonbs3zoBaTe 0003HaueHus1, umeronuecs B [lepuonnueckoil cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMA M COJIEH B BOJE JJIsi BBIOJTHEHUS
3aJJaHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX DSIIEMEHTOB B
COCIMHEHMSX PA3JIMYHOIO COCTaBa; IPHUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM HA OINpPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUUECKHUX
COCIMHEHHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpeibl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  I[lepuoamyeckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHHMMAHHME: *OMHUChIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
¢dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg moarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBITINE MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOINUECKOMN
Ta0IuIle, C YUCIOBBIMU XapAKTEPUCTHUKAMU CTPOCHUS aTOMOB XHMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YUCIO AIEKTPOHOB U PaCTIpeieSieHUe UX MO 3IEKTPOHHBIM
CIOsAIM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJIbIX MEPUOJIOB M TIABHBIX MOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThl; HEOpPraHMYeCKHUe BELIECTBA;
XUMHUYECKUE peakiuu (0 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3 PekTy, 0 UBMEHEHUIO CTEIEHEW OKUCICHUS XUMUUYECKUX IJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi OMMCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VMOHHBIX YPABHEHUUN COOTBETCTBYIOIINX XUMAUYECKUX PEAKIHUMI C OTIOPOM HA CXEMBI,

COCTaBIISAITh YPAaBHEHUS JJICKTPOJUTHYECKON TUCCOLMALMKN KHUCIOT, LIET04Yel u
COJICH; TIOJIHBIE M COKpAIIEHHBIC YpaBHEHHUS PEaKIMid MOHHOTO OOMEHA; YpaBHCHMSI
peaKLnii, HOATBEPHKAAOIINX CYIIECTBOBAHHE T€HETHUECKOW CBS3M MEXIy BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;
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pacKkpbIBaTh CYLIHOCTh OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXKHOCTH TNPOTEKAaHUSI XHUMHUYECKHX TMPEBPALICHUN IIOCIE IPEABAPUTEIBLHOIO
00CYXJIEHHSI C T1€/1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COSAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAacCTBOPE; MPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEaKLMH C
OIIOPOM Ha aJTrOpUTM;

CJIEI0OBaTh NPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM M J1a0OpaTOPHBIM
o0OpyOBaHUEM, a TakXKe IMpaBWJIaM OOpaIEeHHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSIMH I10 BBIITOJIHEHHUIO J1A0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO U
COOMPAHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

IIPOBOJUTE pPEAKLUWH, MOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BELIECTB: pacHoO3HaBaThb ONBITHBIM MyTEM XJIOpUIA- OpoMuA-, MOAUA-, KapOoHat-,
dochar-, cunmkar-, cyiabdar-, TUIPOKCUI-MOHBI, KAaTUOHBI AMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPTraHUYECKUX
BEILECTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allll0, BBIABICHUE  MPUYUHHO-
CIEACTBCHHBIX CBA3€d — IJII W3YYCHHS CBOMCTB BEIIECTB M XHMHUYECKUX PEaKIUU;
€CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUSI — HAOJIIO/IEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

TeMaTnueckoe MIaHUPOBaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOEHHUE KaXKJ10i TeMbI y4eOHOTO NMpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHMHS» OCHOBHOW 0Opa3oBaTeNbHOM IpOorpaMmbl OCHOBHOIO o0miero oOpasoBanus. I[lpum sTom
Opranu3zaius BlpaBe camMa BHOCUTh U3MEHEHMS B COJAEpPKAHUE M paclipelielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble Tembl, OCHOBHOE coaepKaHue OCHOBHbIe BUAbI AeATE/IbHOCTU
pacKpblBatlowWme faHHbIN pasgen o6yuatowmxca

nporpammel,
1 KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

Pa3znen 1.IlepBonayaiibHbie XumMuueckue nousitusi(20 1)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJioBeKa

(54)

[IpeaMeT xuMuUK.* PoJIb XUMHUHU B XKU3HU YeJIOBeKa. XUMUs B
cucTeMe HayK. MeTo/ibl TO3HAHHUS B XUMUHU.*

Tesa u BemecTBa. PUsnyeckre CBOWCTBA BellleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6b!
paszesieHus cMecel. Pusnyeckre U XMMUYECKHe BJIEHUS.
[IpU3HAKM U yCJI0BUSA NPOTEKaHUA XUMHUYECKUX PeaKIui.
3HAKOMCTBO € IpaBU/IaMH 6€30MaCHOCTH U IpUéMaMH paboThl B
XMMH4YeCKOH JJabopaTopHH.

JleMoOHCTpauuu

1. JlabopaTopHOe 060pyAOBaHUeE.

2. Paziin4Hble BUABI XUMUYECKON MOCYIbI.

3. 06pasLbl BEIeCTB.

4. Cnoco6blI pasfeseHus cMecell (puIbTpoBaHUeE, BbITapUBaHUE,
JUCTULIALMSA, XpoMaTorpadus).

JlaopaTopHble U IPaKTHYeCKNEe PaGoThl

JlabopamopHbwie onvimbl:

OnucaHue pU3NYECKHUX CBOMCTB BEIIECTB.

PasgesieHre cMecH C MOMOIIbI0 MarHUTa.

IIpakmuyueckue pabombl:

Ne 1. JlabopaTopHOe 060pyA0BaHHE U IPUEMBI PaBGOThI C HUM.
[IpaBusia 6e30nacHOM paboThl B XUMUYECKOM 1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW Con
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PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHSATHH C IOMOLIbIO IIelarora.

PackpbIBaThb poJib XUMHUHU B IPUPOJE U XKU3HHU YeJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Passim4aTh YUCTbIE BellleCTBa U CMECH; OZJHOPOIHbIE M HEOJHOPO/IHbIE CMECH;

PazsnnyaTe Ppusndeckre U XMMHUYECKHe SIBJIEHUS C OIOPOH Ha ONpesiesIeHHs.

OnpefensTh NPU3HAKK XMMUYECKUX PEAKIMH U YCI0BUA UX IPOTEKaHUS.

CniefloBaTh NpaBU/IaM N10J1b30BAHUA XUMUYECKOHN NOCYA0H U 1ab0paTOPHBIM
060py/l0BaHHEM, A TAK)Ke NIPaBUJIaM O6pallleHUs C XUMUYeCKUMHU Bellle-CTBaMH
B COOTBETCTBUH C HHCTPYKIUSAMH 110 BBIIOJHEHHUIO MPAaKTUYECKUX PabOT Mo/,
KOHTpOJIEM leZiarora.

[l1aHMpoBaTb ¥ NPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3yYEHHUI0 U
onvcaHu0 GU3NYECKHUX CBOMCTB BellecTB, CIOCO60B pa3/iesieHus cMecelt
BeleCTB 110/, PyKOBO/CTBOM Ilefiarora ¢ o6Cy>KJieH1eM IJIaHa paboThl.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOZCTBOM Ilefiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
HCIO0JIb30BaTh U3yYeHHbIM NOHATUMHBIN anmapaTt Kypca XUMHHU



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

ATOMBI U MOJIEKYJIbL. XHMHUYECKUE 3JIEMEHTDI. 3HAKK (CHMBOJIbI)
XMUMUYECKHUX 3J71EMEHTOB. [IpOCThIe U C/I03KHbIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuyeckasi opmyJia. BaleHTHOCTh aTOMOB XUMHYECKUX
3JIEMEHTOB. *3aKO0H [TOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCUTeJIbHAsA aTOMHas Macca. OTHOCUTe IbHAs MOJIEKYJ I pHAst
Macca. MaccoBasi Zj0J1s1 XUMUYECKOT0 3JIEMEHTa B COeJUHEHUH.
dusnyecKre U XMAMUYECKHE sIBJIEHUSI. XUMUYECKas peaKIiusl.
[IpU3HAKH U YCJI0BUS MPOTEKAHUS XUMHUYECKUX PeaKHH.
XHUMHYeCKHe YPaBHEHHUSI.

THIbI XUMHUYECKUX PeaKUi (CoeIMHEHUS], PA3JIOXKEHHH,
3aMelleHus1, 06MeHa).

3aK0H COXpaHeHHsI MacChl BELIECTB.

*M. B. JIoMOHOCOB — y4YéHBIA-IHIIUKIONESUCT.*

AemoHcTpauumn

dusuyeckyre sBaAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/JIeHCAlUs BOJbI U T. [1.).

Xumuyeckue siBJeHUs (TOpeHUe CBeYH, pa3/IoKeH e caxapa,
B3aUMOJIEUCTBHE CEPHOU KUCJIOTHI C XJIOPUI0OM Oapus,
pasJyiokeHue rugpokcuaa meau(ll), B3aumoeiicTBue xeesa ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WIIOCTPUPYIOLMH 3aKOH COXpAaHEeHHs] Macchl.

Na6opatopHble U NpakTMYeckne paboTbl

JlabopaTOpHBIE ONbITHI:

[IprMepsb! pusnyecKux ABJEHUN (I1aBJI€HHe BOCKA, TassHUe
JIbJA).

[IprMepbl XUMUYECKUX SIBJIEHUH (TpOKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IEMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB U MOJIEKYJT

MpakTuyeckan pabota Ne3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

BbluncneHusn

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MaccoBO# ZI0JIM XHUMHUYECKOT0 3JIeMeHTa o popmyJie
COeIMHEeHHUS.

[IpUMeHSITb eCTECTBEHHO-HAyYHbIe METO/IbI I03HAHUSA (B TOM 4MC/Ie
HabJIl0JeHUe, MO/IeJIMPOBaHUE, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATeJIbHOCTH (CpaBHEHUE, KaacCuPUKaLus) /1 U3ydyeHus
BeLIeCTB ¥ XMMUYECKUX PeaKIMi ¢ 01opoil Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATUH U 3aKOHOB M IPUMEHSATD 3TH NOHATHUSA
IPY ONMCAHUM CBOMCTB BeIeCTB U UX IIPeBPaLleHHH ¢ 0NopoH Ha IJIaH U
KJII0YeBbI€e CJIOBA.

PazinyaTh pusnvecKkre U XMMUYECKHUE ABJIEHUS, 00BACHATD UX CYLIHOCTb C TOYKU
3peHHUs aTOMHO-MOJIEKYJIIPHOTO YYEeHUs C ONIOPOM Ha ONpe/ieJIeHUs U CXeMBI.

Onpefie/siTh NPU3HAKU XMMUYECKUX PEAKIUH, YCI0BUSA UX NPOTEKAHUS.

O6BACHATD CYLIHOCTh PU3NYECKUX U XUMHYECKUX SIBJIEHUH C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIAPHOTO Y4eHHS C UCN0/Ib30BaHHEM BU3ya/lbHOH OMOPBI.

KnaccuduuuposaTh XMuMHUYecKHe peaklyy (110 YUC/IY U COCTaBY pearupyrouiux 1
06pa3yroumxcs BeleCTB) C OI0OPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB 10 BaJE€HTHOCTH U ONPeJeATh
BaJIEHTHOCTb 110 pOopMyJ1aM BELECTB C ONOPOH HA aJIFOPUTM y4eOHbIX
IeUCTBUM.

PaccTaBiiATb K03QPUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKLUH ¢ onopoi Ha
QJIFCOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NpaBUIaM N10/b30BaHUSA XMMHUYECKOM [TOCY0H U JTa60paTOPHBIM
060pyI0BaHUEM, A TAKKE NPABUJIAM 00palleHHUs C BEI[eCTBAaMHU B COOTBETCTBUH
C MHCTPYKIUSIMU 10 BBIIIOJHEHHIO JJAG0OPAaTOPHBIX XUMHUUECKHUX ONBITOB IO/,
KOHTpOJIEM Ilefjarora.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
KCCIe0BaTENbCKOM AeATeTbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY XUMHUUECKOTO COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa NoJ PyKOBOJCTBOM IeJiarora.

BricTpauBaTh pa3BépHyThble NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHdopMaIuIo U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Pa3szeu 2. BaxxHelilne npejcTaBuTe/ I Heopranuyeckux Bemects (30 4)
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Tema 3. Bo3ayx. Kucnopoga,.
MoHATHe 06 oKcnpgax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3ayxa.

Kuciopos — ajieMeHT ¥ IPOCTOE Bellle-

cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*
HaxoxzeHure Kucioposa B npuposie, Gusnyeckre U XUMUYeCKHe
CBOICTBA (peakLUy OKUCJIEHHUs, ToOpeHHe). YCI0BuUs
BO3HUKHOBEHMs U PeKpalleHNs ropenust. [lonsitue

00 oKcHaax.

*Crioco6bl OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npoMblieHHOCTH.* [IpMeHeHMe Kucnopoga. Kpyrosopor
KHCJIOPO/ia B IPUPOJE.

*TenoBo# 3 HEeKT XUMUYECKOU peaKIuu, IOHSITHE O
TePMOXMUMHYECKOM YpaBHEHUH, IK30*- ¥ IH/J0TEPMUYECKUX
peaKkLusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/1yXa,
Croco6bl ero NpeJoTBpalleHus. YcuieHHe TapHUKOBOTo
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

AemoHcTpauumn

BzaumogeiictBue pocdopa, cepsl U xese3a ¢ KUCIA0POA0M
(BO3MOXHO MCMOJIb30BAHKUE BU/IE0O0MBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3/YXeE.
OnbITHI, IEMOHCTPUPYIOLIYE YCIOBUSI BOSHUKHOBEHUS U
NpeKpaleH sl FOpeHUs.

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.
[IpakTHYeckas paboTa:

Ne 4. [TosryqyeHUe KUCI0POAQ, U3yYEHHE ero CBOKCTB.

Bbluncnenusa
— MOJIEKYJISIPHOW Macchl KUCJI0pO/ia M 030Ha Ha OCHOBAaHUU
aTOMHOM Macchl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH U IPUMEHATD 3TH MOHATUSA IPU
ONMCAaHUM CBONCTB BelLleCTB U UX NpeBpallleHUH ¢ HCI0JIb30BaHUEM ONOPHBIX
CJIOB U KJIUIIIe.

XapaKTepu30BaTh (ONUCBIBATD)C ONOPOIL HA NAAH, CXeMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3NYECKHE U XU-MUUECKHE CBOMCTBA KUCI0PO/a, CIIOCOObI
ero MoJiy4eHus, IpMMeHeHe U 3HaueHHe B IPUPOJie U XKU3HU YesIoBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHH020 OKUC/IEHUS C TIpeJiBapUTeIbHbIM
o6cyx/ieHreM napaMeTPOB CPaBHEHHS.

Cob6upaTh NpuUOOpPHI AJ1 MOAYIeHUS] KUCA0poAa (BbITECHEHUEM BO/Ibl U
BO3/yxa).

Pacrno3HaBaTb ONBITHBIM NyTEM KUCJI0POJ, O KOHTPOJIEM llefiarora.

Hcnosb30BaTh XMMUUECKYI0 CHMBOJIMKY JJIsl COCTaB/IeHUsI GOPMYJI BELeCTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYECKHX peaKLUH ¢ y9acTHeM KHUCI0poJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnepoBaThb npaBu/IaM 6e30MacHOM paboThI B JIJaGOpAaTOPUU NP UCII0JIb30BAaHUU
XHMUYECKOH ITOCy/ibl M 060PYI0BaHMS N0/, KOHTPOJIEM I1€/]arora, a TaKkKe
npaBuJIaM 06pallieHHs C FTOPIOYMMH BellleCTBaMU B GBITY.

[lnaHMpoOBaTh M OCYLIEeCTB/IATL Ha NPAaKTHKE XUMHUYeCKHe IKCIIepUMEHTHI,
IPOBOAUTD HAGJIIO/IEHUS, ie/1aTh BBIBO/IbI 110 PE3YJIbTATaM 3KCIIEePUMEHTA MO/
PYKOBOACTBOM IeJarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpyIIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-MONYJISAPHYI0 IUTEpPaTypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa nojx
PYKOBOACTBOM Iefarora.

BbicTpanBaTh pa3BépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHbOpMaIMIo U3 yyeOHMKA U CTPaBOYHBIX MaTepHaJ/IOB C ONTOPOM Ha IJIaH,
rPaMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bozsopoa — ajieMeHT M IpocToe BeluecTBo. HaxoxaeHue B
npupo/ie, dusnyecKkre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
npUMeHeHHe, *croco6bl moTydyeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

[AemoHcTpauum

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
l'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom mMeau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

B3anMopelcTBHe KMCJIOT C MeTaJlIaMH.
[IpakTHyeckas pabora:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOU MacChl BEIeCTBA HA OCHOBAHUH aTOMHOU
MacCChl XMMHYECKUX 3JIEMEHTOB

KosnuecTtBo BewectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazpo. MoJsisipHblil 06 M ra30B. PacyéThl M0 XUMUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJUIECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMYECTBA Bell|eCTBa ra3a Mo ero U3BeCTHOMY
KOJINYECTBY Bell[eCTBA WU 00 bEMY;

— 06'bEMOB ra30B M0 YpaBHEHHIO peaKI[MH Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOILIEHUH ra3oB

30

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH U IPUMEHATD 3TH MOHATUSA IPU
ONHMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

XapakTepH30BaTh (OIHMCLIBATb) GU3NYECKHE U XUMHUYECKHE CBOWCTBA BOJOPOAA,
Croco6bl ero MoJiyyeHus, IpUMeHeHHUe C ONOPOH Ha IJIaH, KPAaTKYI0 3alHCh,
cxXeMy.

Co6upaTb NpUGOP AJA NOJTyYeHUs BOAOPOJA C UCI0JIb30BaHHEM BHU3YaJIbHOM
OTOPHI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELeCTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYeCKHX peaKLUH ¢ y4acTHeM BOJ0poJa C
ONOpOU Ha a/ITOPUTM.

CnesfoBaThb nNpaBu/iaM 6e30nacHoOi paboThl B 1aG0OPaTOPUU NPH UCNOIb30BAaHUU
XMMUYeCKOH NoCy/1bl U 060pyA0BaHUSA N0/, KOHTPOJIEM IIeAarora., a Takxe
IpaBU/IaM 00palleHHs ¢ TOPIOYMMHU BellleCTBAMHU B OBITY

[11aHMpoBaTh M OCYIIECTBAATD Ha NPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,
NPOBOJUTH HAGJIIO/I€HU, [1e1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIIepUMEHTa M0/
PYKOBO/ICTBOM I1€Jlarora ¢ 00Cy>kJieHHeM IJIaHa paboTbl, C UCIO0/Ib30BaHHEM
KJ/IUIIEe.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIIe.

HJIaHI/lpOBaTb " OCYLIECTBJIATDH Ha IPAKTHUKE XUMU4YECKHE 3KCIIEPUMEHTHI,
MMPOBOAUTDH Ha6JIIOA€‘HI/lH, AeJIaTb BbIBOABI 110 Ppe3yJ/IbTATaM 3KCIEPUMEHTa.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyimne

PaCKprBaTb CMBICJI U3yYaeMBbIX MIOHATHUM U NMPUMEHATDb 3TU IIOHATHA, a TAKXKE
HN3y4Y€HHbI€ 3aKOHbI U TEOPUU [JIAd pelIeHUud paC‘{éTHbIX 3aa4 C IOMOLIbIO
nejarora.

BBIYUCAATD MOJIIPHYIO MacCy BelllecTB; KOJUYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCTBa € 0ONOpoH Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKHUX peaKLUM C OIOpOH Ha
06pasel], AITOPUTM y4eOHBIX IeCTBUHN: KOJIMYECTBA, 06'bEMa, MACChI BEIIECTBA
110 U3BECTHOMY KOJIMY€ECTBY, 00'bEMY, Macce peareHTOB WM IPOJYKTOB
peaxIyu.

BoicTpauBaTh pa3BépHyThIe IUCbMEHHbBIE U yCTHBIE OTBETHI C ONIOPOU Ha UH-
¢dbopmaluio U3 yue6HHUKA U CIIPABOYHbBIX MAaTEPHAJIOB, TPAMOTHO UCII0JIb30BaTh
M3y4eHHbIN MOHATHUHHBIN aNllapaT Kypca XMMHUH C IOMOLbIO Nlefjarora.



Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

Boga, ee cocTaB, cTpoeHue, MosieKy 1bl. Prusnveckre cBolcTBa
BOJbl. *AHa/IU3 U CHHTE3 — MeTO/bl U3yYeHUs coCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasJioxeHMe, peaKMH C HATPUEM, OKCH/IOM KaJIbLiUs, OKCHJIOM
cepnl V.

CocTaB ocHOBaHUH. [loHATHE 06 HHUKATOpAX.

*Boja kak pacTBopUTesb.* PacTBopblL *PacTBopuMoCTb
BelIecTB B Boze.*

*HacellieHHbIe M HEHAChILIEHHbIE pacTBOPLL * MaccoBas 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpoAe.* 3arpsisHeHUe NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKA IPUPOJIHBIX BOJ,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BH/IeOMaTepPHUaJsIOB).

PacTBopeHUe BelLeCTB C pa3JIMYHON PAaCTBOPUMOCTBIO.
HUccnesoBanue pacTBOPOB KUCJIOT U LIeJI049eH C TOMOLIbIO
HWH/IUKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONlpe/ieIEHHON MacCOBOM
JloJiell pacTBOPEHHOI0 BellleCTBA.

BbluucneHnums
— C UCITIOJIb30BAaHHWEM IMOHATHUA «MaccoBad A0JId BelleCTBa B
pactBope»
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PacKpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONKCAaHUM CBOMCTB BEILECTB U UX NpeBpallleHUH C TOMOLIbIO [Iearora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYEeCKHe CBOWCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPOJHBIX IPOLIECCAX C ONIOPOM HA MJIAH U CXeMY.

CocTaBJATb ypaBHEHUS XUMHUYECKUX PeaKIMH ¢ y4acTHeM BOJbl C ONIOPOH Ha
cxeMmy.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3aHHBIX C 3arps3HEeHUEM
HPUPOJHBIX BOJ, CIOCOGLI OYMCTKHU BOJbI OT IIPUMecel, Mepbl 110 OXpaHe BOJ,
OT 3arpsi3HeHus 10CJIe IpeiBapUTEbHOI0 CTPYKTYPUPOBAHHUS MaTepHasa.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIOJeHUS, ie/IaTh BbI-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMeHTaA N0/, KOHTPOJIEM Ie/jarora, ¢
UCII0JIb30BAaHHUEM KJIMILE.

CrnesoBaTh NpaBu/iaM 6e300acHO paboThl B 1abOPaTOPUHU NPU UCIOJIb30BAHUU
XMUMHYeCKOH NoCyibl U 060pyA0BaHHUsA 10/ KOHTPOJIEM IleZiarora.

[TpoBOANTE BBIYHC/IEHHS C IPUMEHEeHHeM NOHATHSA «MaccoBas [j0J1 BellleCTBa B
pacTBope» c onopoi Ha GOPMyJIbI.

Hcnosib3oBaTh NpH BINOJHEHUH Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCJIe/0BaTEIbCKOH JlesTeIbHOCTH HAyYHO-NONYJISIPHYIO0 IUTEPATYpy
XUMHUYECKOT0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
[I0/i PYKOBO/CTBOM IleZjarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN aNapaT Kypca XMMHUH 10csIe
peJBapyUTebHOT0 CTPYKTYPUPOBAHUS MaTepuaa



Tema 7. OCHOBHbIE KJIaCChI
HeOopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHuyeckrx coeJUHEeHUH.

OkcuApl: cocTaB, kaaccudukanus (0CHOBHbIE, KUCJIOTHBIE,
*amdoTepHble, Hecoseobpasyolie Ha IpUMepe OKCua
yriepoga |l u okenaa asorta ll, HoMenksarypa. [lonyueHue*
OKCH/IOB (B3aumogencTame ¢ BOA0N, KUCOTaMM, LLEeno4amu).
OcHOBaHHUs: cOCTaB, kKJaccubukanus (Leyg04u 1
HepacTBOpHMble OCHOBAHHUS), HOMEHKJIaTypa.

KucnoTsl: cocTas, kiaccudukans, HOMEHKIATYpa, GU3UUecKrue
Y XMMUYEeCKUe CBOWCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHU/IaMU COJISIMHU Ha IPUMepe COJISTHON U CEpHOU KUCJIOT),
*crnoco6bl noydeHus.* Psij akTHBHOCTH METAJJIOB.

Cosu (cpesHUE): HOMEHKJIATYPA, *C1O0COObI NONTyYeHUST*,
B3aMMO/IEMCTBUE COJIEH C MeTaJ/lJ/laMH, KUCJ0TaMH, L[eJ104aMU U
COJISIMM.

['eHeTHYecKas CBSI3b MEX/y KJIaCCaMU HEOPraHUY€eCKUX
coesrHeHUH. ['eHeTH4eckue paaepl [loHATHE 06 aMPOTEPHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aTIIOMUHUS. XUMHUUYeCKHe
CBOMCTBA - B3aUMO/IeICTBHE C KUCJIOTaMU U l1e109aMHU.
PassioxeHne npy HarpeBaHUM.

JAemoHcTpauum

06pasLbl HeOpraHUYeCcKUX BElleCTB Pa3/IMYHbIX KJIaCCOB.
B3aumogelcTBYE pacTBOpa CEPHOU KUCIOTHI C OKCUJIOM
menu(ID).

Peakuus HelTpasusauu.

BrITecHeHHe 0IHOTO MeTaslJIa [PYTUM U3 PACTBOPA COJIH.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3anMojelicTBHE KUCJIOT C METa/lJlaMU.

[TonyyeHue HepaCTBOPUMbBIX OCHOBaHUH.

B3auMogelicTBHe HePaCTBOPUMBIX OCHOBAaHUM € KUCJIOTAMMU.
Pasnoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUHU.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKkcepUMeHTa/IbHBIX 3aJa4 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPTraHUYECKUX COeJUHEHUN».

BbluucneHnusn
— 110 ypaBHEHHUSIM XUMUYECKUX pEaAKI[Uit

Ornpenenenre OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX COEANHEHHH 110 Ma0NoHYy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCcmEam ¢ ONOPOi Ha
OIIpEe/IeNICHNS], CXEMBI M TAOJIHITYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y9YEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsbl «[ eHeTHuecKas B3aUMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
COEAMHEHUI» IO PYKOBOACTBOM IIE€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYYeHls BEIECTB N3YYECHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBanye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJII0/IEHHUS TT0]] PYKOBOJCTBOM YUHUTEIISL.

DopmynupoBaHUE BBIBOAOB MO pe3yIbTaTaM SKCIIEPUMEHTA C HCIIOIB30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEJarora U BBIOIHEHNE MIPABHI Oe301TacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIe10BAaTEIbCKOM NS TEeNbHOCTH HayYHO-MIOMYJIIPHOM JIUTEPATypbl XUMUYECKOTO
CozlepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl MHTepHeTa, ocymiecTBIeHHE BHIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM ILIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. [lepunoaudeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. U. MeHaeieeBa.
CTtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 1)
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Tema 8. MepnoanYeECcKUii 3aKOH U
MNepuopuueckan cuctema
XUMUYECKUX 3N1eEMEHTOB

A. U. MeHpene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKYU KJacCHPUKALUUA XUMUUECKUX 3JIEMEHTOB.
[ToHsITHE O TpyNIaxX CXOHbIX 3JIEMEHTOB (IeJI0YHbIE U
IeJI04HO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, UHEPTHbIE ra3bl).
*JJIeMeHTb], KOTOpble 06Pa3yIoT

aMmdoTepHbIe OKCUABI U TUAPOKCUBL*

[lepuonuyeckuii 3akoH U [leprogu-dyeckas cucreMa
XUMHU4Yeckux aneMeHTOB /l. . MeHnpesieeBa. [lepuozpl, rpynmnel,
noarpynnbl. PU3n4ecKUil CMbIC/I OPSAKOBOro HOMepa
3JIeMeHTa, HOMEPOB Nepro/a U rPymbl.

Ctpoenue aTomoB. CocTaB aTOMHBIX s7ep. *U3oTonbL.*
JnekTpoHbl. CTpoeHUe 3JIEKTPOHHBIX 060109€K ATOMOB IT€PBbIX
20 xuMuYecKux 371eMeHTOB [lepuoauyeckoi cucTeMbl

J. U. Menpgeseena.

XapaKTepUCTHKa XMMHUYECKOI'0 3JIeMEHTA 110 ero MoJ10XKeHUI0 B
[Tepuopudeckoit cucreme /I. U. MeHnzeseeBa.
*3aKOHOMEpPHOCTH U3MEHEeHUsI CBOVCTB 3JIEMEHTOB MaJlbIX
MepPHUO/I0B U IVIaBHBIX MMOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsiaskoBOrO) HOMEpaA.*

*3HaveHue [lepruoandeckoro 3akoHa u [lepuoanyeckon
CUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /IJIsl Pa3BUTHS HAYKU U
npakTuku. [I. U. MeHeneeB — y4éHBIH, IeJjaror ¥ rpakJjaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIEpUOUHAsA GOPMBI
[lepyoaunyecKoi cUCTEMbBI XUMUY€ECKHX 3JIEMEHTOB

. U. MeHnpgesneeBa.

O3HakoMJieHHe c 06pa3liaMy METAJIJIOB U HEMETAJLJIOB.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlaGopaTOpHBIH OMBIT:

B3saumogeiicTBre ruipoKcU/a IMHKa C paCTBOPaMHU KHUCJIOT U
nes04yei
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PackpbIBaTh CMbIC/I NEPHUOANYECKOT0 3aKOHA 10/ PyKOBOACTBOM IleJlarora.

[ToHMMaTb CylllecTBOBaHHe NepUOAUYeCKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3/1IeMeHTOB (M3MeHeHHe Pa/IUyCOB aTOMOB U 3JIEKTPOOTPHULIATENBHOCTH) U UX
COeJIMHEeHUH OT MOJIOXKEHHUS B IEPUOJANYECKON CHCTeMe U CTPOeHHs aToMa C
UCI0JIb30BAHHEM CXEM U TAOJIMIL.

YcTaHaB/IMBaTh CBA3b MeX/y N0JI0KEHHWEM 3JIeMeHTa B IepUOoAHYeCKOH cUCcTeMe
U CTPOEHHEM ero aToMa (CocTaB U 3apsAJ AApa, 001ee YUC/I0 3JIeEKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHosupoBaTh XapakTep U3MeHEHHs CBONCTB 3J1IEMEHTOB U UX COeJUHEHHH 110
rpynnam u nepvogam [leprouyeckoi CUCTEMBI € TOMOLIBIO NTejarora.
XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX NEPUOJ0B, KaJlus,
KaJIbLIUA N0 UX nosioxkeHUIo B [lepuoguyeckoit cucreme /[l. U. Meneneesa.

CnespoBaThb npaBu/iaM 6e30nacHoOi paboThl B 1aGOPaTOPUU NPH UCNOIb30BAaHUU
XMUMHYeCKOH NOCy/ibl U 060PyA0BaHHUSA 10/, KOHTPOJIEM IleZlarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETBI C ONOPOM Ha
uHbOpMaIHIO U3 yiebHMKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH 110csIe
CTPYKTYpPHUPOBAHUs MaTepHaJia C UCII0Jb30BaHHUEM KJIMLIE.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuogruyeckyro
CUCTeMY XUMHUYeCKHUX 3JeMeHTOB /Jl. Y. MeH/jes1eeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJieH B BOJie, 3JIEKTPOXUMHUYECKUH PsiJ| HANPsDKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
HCCJIe0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHuaJibl, pecypchl UHTepHeTa moj
PYKOBOZICTBOM Ilefiarora



Tema 9. Xumunueckas ceasb.
OKUcAnTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
XuMuueckas cBsi3b (MOHHas!, KOBaJIEHTHas NOJIsIpHas U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peaknuu (OBP). [Iponeccs
OKHCJIEHUS U BOCCTAHOBJIEHUSA. OKUCJIUTEIN U BOCCTAHOBUTEIH.

AemoHcTpauumn
OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIMU: TOPEHUeE,
peakL M pa3JioKeHUs], COeIJMHEHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX TOHSITHH [0J PYyKOBOACTBOM MeAarora.

OnpezensiTb BUA XUMUYECKOH CBSI3M B COEJMHEHUH C UCIO0JIb30BaHHEM CXEM.

OnpeziensiTh CTeNeHb OKUC/IEHUS] XHUMHYECKOr0 31eMeHTa 10 GopMyJie ero
CoeJIMHEeHMs C UCI0/Ib30BaHUEM aJITOpPHUTMa.

OnpenensiTb 3JIeMeHT (BeleCTBO) — OKUCJUTEJb U 3JIEMEHT (BellecTBO) —
BOCCTaHOBUTEJIb.

OGBACHATD CYIHOCTb IPOLIECCOB OKHUC/IEHHUS U BOCCTAHOBJIEHHSI.

CoCTaB/IATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YK C/IA OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocCTaB/IATh YpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHOMN PeaKIUH M0
aJITOPUTMY Pa36opa OKUCIUTETbHO-BOCCTAHOBUTEIbHON peaKLHH.

VcnoJib30BaTh MU BhINOJHEHUH yYeGHbIX 3a/JaHUH TEKCThI yueGHMKaA Nocie

CTPYKTYPHUPOBaHUs MaTepHasa, ClipaBoYHble MaTepHaJbl (IepUoJUYECKYTO
CUCTEMY XUMHUYeCcKuX 3jieMeHTOB /JI. . MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ| HaNPHKeHU N
MeTaJlJIoB).

MpumepHblie Tembl,
pacKpbiBaloLwMe AaHHbI pa3gen
nporpammbl,

M KOZIMYEeCTBO Yacos, 0TBOAMMOe
Ha UX usyyeHue

OCHOBHOEe cogepkaHue

OCHOBHble BUAbI AeATENIbHOCTU
obyuarowmxca

Pa3peu 1. BemecTBo ¥ XMMHYecKue peakuyu (17 4)
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IloBTOpEHUE U yri1y61eHne
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[Teproaundeckuit 3akoH. [leproanyeckas cucTeMa XUMAYECKUX
aneMeHTOB /I. U. MenziesneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBBIX TPEX
NepUOZ0B, Kalus, KalbLUs U UX

COeJMHEeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEeHTOB B
NepruoANYeCKON CUCTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxpyHa-poJiHasA M TPUBHAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCSIMXCSA K Pa3/IMYHBIM KJIacCaM HeOpPraHUYeCKUX
COeJIMHEeHUH, UX FreHeTH4YecKas CBA3b HeOPraHU4YeCKHX BellecTB.
CTpoeHHe BellecTBa: BUAbI XMMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHUMOCTb CBOKWCTB BEILECTB OT UX
cTpoeHus.*

JleMoOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX pelIéTOK HeOpraHU4eCcKUX BellleCTB.
2. KopoTkonepuoHas U AJIMHHONIEpHO/iHAsA GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3/IEMEHThI IEPBBIX TPEX IEPUOA0B, Kalus U
KaJIbLIUS 0 UX NoJIoKeHUIo B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OINOpPOY Ha aJITOPUTM.

KiaccuourunpoBaTh 1 Ha3bIBaTh HEOPraHWYECKHe BellecTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIULy PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
O/ TBEPXAATh CBOMCTBA NPpUMepPaMHU MOJIEKYJISIPHBIX YpaBHEHUH
XMMHYECKHUX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUUECKOM CBSA3U U TUIl KPUCTALJIMYECKON pelIETKU
BellleCTBa C OIIOPOM Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS NoC/ie
npeJBapUTeNbHOTO pa3dopa.

BricTpauBaTh pa3BépHyTble NHUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopManuio U3 yueGHUKA U CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbI NOHATUMHBIN annapaT Kypca XUMHH.

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B IpoLiecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XMMHUYECKOI0 COZlep>KaHus, ClpaBOYHble MaTepuaJibl, pecypcol MHTepHeTa
110/ PYKOBOJCTBOM IeJilarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xMuMUuecKux peakiui 110 pa3JMYHbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BOMy 3P PeKTY, 10 U3BMEHEHUIO CTENEHEN OKUCIEHUS
XUMHYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, I10 Y4aCTUIO
KaTaju3aropa).*

*JK30- U IHA0TEPMHUYECKHE PeaKI[MH, TEPMOXUMHYECKHe
ypaBHeHUs. [IoHATHE 0 CKOPOCTH XUMHYeCcKOH peaknuu. [loHsaTHe 0
rOMOTeHHBIX U TeTepPOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKHX peaKLuax. [IoHsTHe 0 XUMUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMUYECKOH
peaxIyy ¥ MoJ10KeHHe XMMUY€eCKOro paBHOBecHs.*
OKUCJIUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IEKTPOHHBIN
6a/laHC OKHUCJIUTENbHO-BOCCTAHOBUTENbHON PeaKIuu).

JleMoOHCTpauuu

1. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIUH OT Pa3/IUYHBIX
dakTopOB.

2. Bo3zeiicTBUE KaTa/IM3aTopa Ha CKOPOCTb XUMHYECKOH peaKLu.
3. [Ilpumepbl HEOOGPATUMBIX U 06PATHUMbIX peaKLUH.

4. CMelieHHe paBHOBECHS XUMHUYeCKOH pPeaKIHH.

BoeruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/JIYKTOB 10 YPaBHEHUSIM XUMHUUYECKUX PeaKIUi

PackpbIBaTb CMbICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BelLleCTB U UX NpeBpalleHU.

KnaccuduruyupoBaTh XMMUYeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHYECKOH PeaKIUH OT Pa3/IMYHBIX
baKkTOpOB N0/ PyKOBOACTBOM YIUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHX NTpeBpalleHUH B
Pa3/IMYHBIX YCIO0BUSX IOC/Ie Ipe/BapUTEIbHON PabOTHL

OnpefieniiTb OKUCJAUTEb U BOocCTaHOBUTeb B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BEpHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHdopMaIuio U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUNHBIN anapaT Kypca XMMUHU 10cJIe
npeJBapUTebHOTO CTPYKTYPUPOBAaHUSA MaTepHaa.

HMcnonb3oBaTh NpH BbINOJHEHUH yUeOHBIX 3aJJaHUH U B IpoLiecce

HCCJIel0BAaTENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
NOCJIe KOHCYJ/IbTAIMHU C I1e/Jarorom.
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Tema 2. JJIeKTpOoIMTUYECKasA
Aucconyanusa. XuMu4yeckue
peakuyHu B pacTBOpax

(84)

Teopusi 3/IEKTPONUTUIECKOM AUCCOLHALUHU. JJIEKTPOJUTDI U
HE3JIEKTPOIUThI. KATHOHBI, aHHOHBI. *MeXxaHU3M JUCCOLHALUU
BeILeCTB C Pa3JIMYHbIMU BUIAMU XUMUYeCKOH cBsA3U. CTeneHb
Jucconyanuu.* CUIbHbIE U C1a6ble 3JIEKTPOJIUTHI.

Peakuyy HOHHOTO 06MeHa, YC/I0BHS UX NpoTeKaHusa. MUoHHbIe
ypPaBHEHUs peaKIyi.

XUMHUYecKye CBOMCTBA KHUCJIOT, OCHOBAHUH U COJIeH B CBeTe
HpeACTaBJeHUH 06 3JIEKTPOJUTHYECKOH Arcconuanuu. Cpesa
pactBopa. [IoHsITHe 0 rujpoIu3e coell.

KayecTBeHHble peaKLMH Ha KATHOHbI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ;, H03U[-, CyabdaT-, Kap6oHaT-,
cuavkat-pocdaT- aHHOHBI, TUPOKCU/-MOHBI KaTHOHBI aMMOHUH,
MarHusi, KajbLiYs, allOMUHUS, KeJsle3a 2+, 3+, [INHKA,
HPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX..

JeMoOHCTpauumn

JeKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, WLTIOCTPUPYIOLIYE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUI0 Cpeibl B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HATPHsl, XJIOPU/A [IMHKA).

Jla6opaTopHbIe M MPAKTHYECKHE

pa6oTsl

JlaGopaTOpHBIi ONBbIT:

Ne8Peakuuy HOHHOTO 06MeHa B paCTBOPAX 3JIEKTPOJIUTOB:
cyabdara meau(Il)

U I1€J104H1, Kap6oHAaTa HATPHUs U COJISTHOM KHUCIOThI, peaKIiusi

HeﬁTpaJ’IHSaL{HH MexAy ruiJpoOKCU0M KaJlud U COJITHOM KHCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKciepMMeHTa/IbHBIX 33/ja4 110 TEME.

BoeruucieHust
— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH, a TAKXKe CMbICJ TEOPUU
3JIEKTPOJIUTUYECKOU IUCCOIMALIMU C OTIOPOM Ha CXEMBI.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBO/L -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATb ypaBHEHUS JUCCOLMALMN KUCJIOT, Lieslouel U CoJleH, oHbIe
U COKpaLléHHble HOHHbIE YPaBHEHUA XUMUYECKUX PEAKIIUA HOHHOTO
obMeHa.

[I1aHUPOBATD U OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJAUTD HAGJII0JeHUS, ieJIaTh BBIBO/BI 10 pe3yJ/IbTaTaM SKCIIepUMeHTa
10CJIe Ipe/iBapUTEJbHOM PaboThlI.

CnepoBaThb nNpaBu/iaM 6e30nacHoOi paboThl B 1aGOpaTOPUU PU
UCI0JIb30BAHUU XMMHUYECKOH NMOCy/ibl U 060py10BaHUA 110/, KOHTPOJIEM
nejarora.

[Tpou3BOUTDb BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSM.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIO U3 yiebHMKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUU 10csIe
npe/BapUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaIa.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BAaTeNbCKOH JlesITeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
nocJie KOHCY/IbTallMU C IejaroroM.

Paspes 2. HeMmeTa/l1bl M UX cOoeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
T'ajioreHsl

(44)

O61ast xapaKTepUCTHKA rasoreHoB. 0CO6EHHOCTH CTPOEHUsT
aTOMOB 9THX 3JIEMEHTOB, XapaKTepHbIe [JIs1 HUX CTENEeHU
okucjeHus. CTpoeHre U GU3NYECKHe CBOMCTBA MPOCThIX

BellleCTB — rajioreHoB. XHMHYeCKHe CBOMCTBA Ha IPUMepe XJIopa
(B3aMMoge#icTBHE C MeTa/l/IaMH, HEMeTa/JIaMU (BOJOPOZAOM U
KucaopogoM),*uenoyamu*). Xsmoposogopos. CossiHast KUCJIOTa,
XUMHUYeCcKHe CBOMCTBA, *nosydeHre*, npuMeHeHue. KayecTBeHHbIe
peaxIiy Ha raJoreHU-UOoHBL. */lelicTBHe XJ10pa U XJI0POBOAOPOA
Ha OpraHM3M YeJsioBeKa.* BaxkHelIre XJIOpU/bl U UX HAX0XK/IEHUE B
npUpo/e.

JleMoOHCTpauuu
BmgeomaTepnanbl: raJioreHbl U UX COeJUHEHHUA.
06pa3sibl XJI0PU/I0B.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHVe COITHON KHUC/IOThI, U3y4eHUe e€é CBOMCTB.

BbluucieHust
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

O6BACHATD 06111ie 3AKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB HEMETALIIOB U UX
COeJJMHEHH B Ipe/iesiaX MaJibIX IEPHUO/O0B U [JIABHBIX HOATPYIII
[leproarYecKoi CUCTEMBI XMMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C HCI0JIb30BaHHEM CXeMBI.

XapakTepHu30BaTh pU3NYECKHE U XUMUYECKHEe CBOMCTBA NPOCTHIX BEL|eCTB
raJloreHoB (Ha NpHUMepe XJI0pa) U CJIOXKHBIX BellleCTB (XJI0POBOJOPOJa,
XJIOPHU/Ia HATPU), CIOCOGBI UX OJIyYeHUs], TPUMeHeHHe 1 3HaYeH e B
IPUPOJie Y )KU3HU YesloBeKa N0cJie CTPYKTYPUPOBAHHUsI MaTepHaJa.

OnpeziessiTh raJoreHU/-UOHbI B PACTBOPE C UCIOJIb30BaHHEM TaGJIHIbI
"XapakTepHble peaK[U1 Ha aHUOHBI".

[11aHMPOBATh U OCYIECTBJISATh HA NPAKTHKE XMMHUYeCKHe SKCIIEpUMEHTHI,
IPOBOJUTH HAGJIIO/IEHMS, 1e/IaTh BbIBO/bI 10 Pe3y/IbTaTaM 3KCIepUMeHTa
THI0CJIe TPe/iBapUTENTbHON PaGoThI.

Tema 4. O61as
XapaKTepUCTHKA XUMHYeCKHX
asemeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepUcTHUKa 3J1eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE J/Is1 HUX CTeNeHH
okucneHus. CTpoeHre U $pU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — KUCJIOPO/A U CEpBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYECKHE
CBO¥CTBA cephbl. B3auMoelicTBUE ¢ HEMETAIAMH - BOJOPOJIOM U
KHCJIOPOJIOM, MeTa//IaMU, KOHLIEHTPUPOBaHHBIMU a30THOH U
cepHO# kucjsoTaMu. CepoBoJIOpOJ, CTpoeHUe, PU3NYECKHe

O6BSICHATH 001111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYMIIbI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe pasiMycoB B
noArpynnax".

XapakTepu3oBaTbh pU3HYeCcKHe
Y XMMU4YeCKHe CBOWCTBA MPOCTOTO BeleCTBA CEPhI U eé coeJUHEHUH
(cepoBOZOpPO/IA, OKCUAOB CEPBI, CEPHON KHUCIOTHI, Cy1bYATOB), CIOCO6BI UX
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U XUMHUYeCKHe CBOMCTBA (KUCIOTHbBIE U BOCCTAHOBUTE/bHBIE).
OKcH/bI CEPBI KaK IPECTABUTEIN KUCIOTHBIX OKCHZOB. CepHast
KHC/I0Ta, GU3NYeCKHe U XMMHUYecKHe CBoicTBa (0611e Kak
npeACcTaBUTEJIS KJlacca KUCJAOT U *cnenuduyeckue*), npuMeHeHHe.
CepHuCTast KUC/IOTA.

*XuMHUYecKHe peakluy, Jexalive B 0CHOBE IPOMBILIJIEHHOTI'0
croco6a noJiy4eHust CEPHOM KUCJIOThI. AapaThl ¥ IPOTeKalLi1e B
HUX NpoLecchl (Ha MpUMepe NPOU3BOJCTBA CEPHOM KUCIOTHI).*
Coutv CepHOM KHCJIOTBI, KaueCTBEHHAs peaKlys Ha CybpaT-HOH.
HaxoxzeHue cepbl U € coeJUHEHNH B pupoje. *Xumuyeckoe
3arpsi3HeHHe OKpY»Kallel cpeibl COeAMHEHUSIMU Cephbl
(KUCJIOTHBIE LOXKAH, 3arpsi3HEHHE BO3/[yXa U BOJOEMOB), COCOGBI
€ro npeAoTBpalleHus.*

JeMoHCTpauumn

Kosnneknuu (BuaeomMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yrsiMBaHMe caxapa MOoJ AeiicTBUeM KOHIeHTPUPOBAHHOM CepHOU
KHCJIOTHI.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMNBITHI:

O6HapyxeHue cyibpaT-HOHOB.

B3aumogelicTBre pa36aBJeHHON CEPHOMN KHUCIOTHI C IUHKOM.
BoruucieHus

M0 yPaBHEHUSM XUMHUYECKUX PeaKIUH

MOJIyYeHHUs], IPUMeHeHYe U 3HaYeHHe B IPUPO/e U XKU3HU YeJIOBEKa C
OIOpPOM Ha CXEMY U IJIaH.

OnpenensiTb HaIMYKe Cy/IbGaT-UOHOB B PaCTBODE.

OOBACHATD CYIIHOCTb 9KOJIOTMYECKHX MMP06JIeM, CBSI3aHHbIX C TIepepaboTKOH
COeJJMHEeHUH cephl OCJIe CTPYKTYPUPOBAaHUS MaTepHaa.

[l1aHUpOBATh M OCYIIECTBJATD HA MPAKTHKe XUMHYECKHe 3KCIIEPUMEHTHI,
IPOBOJAUTH HAGIIOIeHHs, ieJ1aTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JIAGOPATOPUH NPU
HCI0JIb30BaHUHU XUMHUYECKOU OCYbl U 060PYI0BaHUS 10/, PyKOBOACTBOM
nejarora.

[Tpou3BOAUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI y4eOHUKa,
crnipaBovyHble MaTepuasbl ([lepuoanyeckylo cHCTEMY XUMUYECKHX
anemeHnToB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 3J1EKTPOXUMUYECKUH psiji HAanpsXKeHUH
METaJJIOB).

HWcnosib30BaTh MpU BBIIOJIHEHWU YIEOHBIX 33IaHUH U B Ipolecce
HCCJIeI0BATENbCKOH JlesITeIbHOCTH HAYYHO-MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COJlepKaHusl, CIIPaBOYHble MaTepHaJIbl, pecypchl UHTEpHeTA
nocJie KOHCY/IbTallUH € eJarorom
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Tema 5. O6mas
XapaKTepPUCTHKA XUMHY€ECKHX
3jieMeHTOB VA-rpyninbl. A30T,
dochop u ux coeguHeHUs

(74)

061as XapaKTepUCTUKa 3J1eMeHTOB VA-rpynnbl. 0cO6eHHOCTU
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE JJIs1 HUX CTENEHU
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHre B IpUpo/ie, U3nYecKre U XUMHUYeCcKHe
cBoiicTBa. Kpyrosopor asoTa B npupoze.

AmMHuaK, ero ¢pusnyecKrue 1 XMMUYECKHe CBOMCTBa, NoJydeHHe U
npuMeHeHue. Co/iM aMMOHUS, UX QU3HUYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHUe, KayecTBeHHas peaknys Ha HIOHbl aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMUYecKHe cBOMCTBa (061iue
KaK IpeJCTaBUTeJIs KJacca KUCIOT U *cnenuudeckue®).
*A3oTHCTas KUC0Ta. Mcnosib30BaHMe HUTPATOB U COJIed aMMOHMSA
B KayecTBe MHHEPa/bHbIX y106peHui.*

XrMu4ecKoe 3arpsisHeHHe OKpyXKalollei cpe/ibl coelMHEHUAMU
a3oTa (KUC/I0THBIE LOXK/H, 3arpsi3HEHNEe BO3/1yXa, TOYBbI U
BOJZI0EMOB).

®ocdop, *asnorponHeie Mogudpukanuu ochopa*, pusnueckue u
XUMHUYEeCKHe CBOMCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsniecKue u
XUMHUYEeCKHe CBOUCTBA, *nosydyenue.* *KayecTBeHHas peakLus Ha
docdaT-noHbL*

*WUcnosp3oBaHne ¢pocdaToB B KauecTBe MUHEPAIbHBIX YA00peHU.*
3arpsi3HeHHe NPUPOJIHBIX BOJL0EMOB pochaTamu.

JleMOHCcTpanuu
Konneknuu: pocdop u ux coejuHeHUs.
B3auMogelicTBUe KOHLEHTPUPOBAaHHON a30THOU KUCJIOTHI C MEABIO.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BzauMoelicTBre cojieli aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3L;aMu a30THBIX U $ocPOpHBIX yA06pEeHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMUaKa, U3yuyeHue ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

OGbsICHATD 061 e 3AKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3J1IeMEHTOB VA-
IPYIIIbI U UX COEJUHEHUH C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA IPOCTBIX BELECTB
azora u ¢ochopa 1 UX coeAUHEHUH (aMMMaAKa, COJIed aMMOHMUS, a30THOH
KHUCJIOTBI, HUTPATOB, oKkcuza pocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), c1OCOOHI UX NMOJTyYeHUs], TIPUMEHEeHNe U 3HaYeHHUe B IpUpojie
Y ’KU3HH 4YeJI0BeKa C UCN0JIb30BaHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUA U pocdaT-HOHBI B paCTBOPE € UCN0/Ib30BAHUEM
TabsnLbl "XapaKkTepHble peakIMy Ha KATUOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHEHUH a3oTa ¥ pocdopa B OKpyKarlel cpeje.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOAUTD HAGJIIO/IEHHUS, ie/1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CnepoBaThb npaBu/iaM 6e30MacHO paboThl B 1aOOPaTOPUU NPH
MCI0JIb30BAaHUH XMMHUYECKOH 1MOCy/1bl U 060py10BaHUS.

[Tpou3BOUTD BBIYMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HANpsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpHU BbINOJHEHUH YYeGHBIX 33/laHUU U B ITpoLiecce

HCCJIEeI0BATENbCKOH JIEATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchsl MHTepHeTa
10CJIe KOHCYJIbTAIMH C [1€JJaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriepoja ¥ KpeMHMH U UX

Yrjiepo, a/uIoTponHble MOAUPUKALUK TPaduT, aMas.
B3aumogelcTBre ¢ MeTa/IaMH, HEMeTaJlJIaMHy,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHON KHUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nUeCcKre U XUMHUYECKHe

O6BsICHATH 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BELECTB
yrJepofa U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YIJIepoa, yTOJIbHON
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coeJUHEeHUs cBo¥icTBa. Axcop6uus. KpyroBopor yryiepoja B Ipupo/Je. KHUCJIOTBI, KAPGOHATOB, OKCH/Ia KPEMHMUS, KPEMHHUEBOH KUCJ/IOTHI,

(84) OkcuApl yriaepoa, ux GUsnyecKkue U XMMUYEeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJy4YeHHUs], TPUMEHEHUE U 3HAaYE€HHUE B IPUPOJE
JleiCTBYE Ha )KMBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHE. Y XKU3HHU YeJIOBeKa.
*JKoJiornyeckre nNpobJieMbl, CBA3aHHbIe ¢ OKCHAOM yriepoaa(IV); OnpeiesiTb KApOOHAT- U CUJIMKAT-
rUnoTe3a r106aJbHOr0 NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdext.* OOBACHATD CYIIHOCTDb IKOJIOTMYECKUX MP06JIeM, CBI3aHHBIX C HAX0XKJeHUeM
YrosibHag KMCJI0TA U €€ coJy, UX PU3nvecKre U XUMUYeCKHe YTJIEKHCJIOrO ra3a B OKpy»Xxaroliei cpefe.
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIieposa U
KapOOHAT-HOHBL OpraHUYeCKHX BEIeCTB 10/, PYKOBOJCTBOM yYHTeJIA.
*[lepBoHayYaJIbHbIE NOHATHSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
coeIJMHEHUSAX yTJIepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHS. HNPOBOAUTH HAbJII0/IeHU, 1e/1aTh BBIBOZbI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE O 6GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPAX, OeJIKax, nocJie NpeJiBapuTebHON paGoThl.
yrjieBofiax. MaTepuabHOe eIMHCTBO OPraHUYeCKUX U CnepoBaThb nNpaBu/iaM 6e30nacHoOi paboThl B 1ab0OpaTOPUU NPU
HeopraHUYeCKHUX COeJUHEHUN.* UCI0JIb30BAaHUH XMMHUYECKOH NOCy/1bl U 060PyL0BaHUA.
*KpemHu#, ero pusndeckre 1 XuMUYeCKre CBOMCTBaA (Ha mpuMepe Hcnosb30BaTh NP BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aMMO/IEHCTBUSA C META/IJIAMU U HEMETaJ/lJIaMu), TOJIy4eHue U cripaBoyHble MaTepuaJbl ([leprojuyecKyto CUCTEMY XUMHUYECKUX
NpUMeHeHHe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoenHeHUsI KpeMHHUS B pupoe. O01ue npecTaBaeHus 06 OCHOBAHWH U COJIEN B BOJIE, 3JIEKTPOXUMUYECKUU Psifl HAMPSXKEHUH
okcuze kpeMHUsA(IV) u kpeMHHeBoMH KucaoTe. CUIMKATEI, UX MeTaJIJIOB) T0C/Ie KOHCYJIbTAIUH C [1eJJaroroM.
HCI0JIb30BaHUE B OBITY, MeAUIIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
BaxkHell1ne cTpouTeIbHbIE MaTepHaJbl: KEPAMHUKA, CTEKJIO, HCCJIe0BAaTeNbCKOH JlesITeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTeEPHAJIOB B OBCEAHEBHOMN nocJie KOHCY/IbTallMU C IejaroroM.
JKHU3HU.*
JeMoHCTpanumn
Mopenn KpUCTaIJIMYECKUX PELIETOK a/1Ma3a, rpaduTa, MOJIEKYJIb
bynnepena.
Ancop611us pacTBOPEHHBIX BElleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.
BujieomMaTepuasbl: CHJIMKAaTHast TPOMBILIEHHOCTb.
Mopenn MOJIEKYJ1 OpPraHUY€eCKUX BEILeCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIN OMBIT:
KayecTBeHHas peakius Ha KAp6OHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [TonydyeHMe yriIeKUCI0rO rasa v U3y4yeHue ero CBOMCTB.
KauecTBeHHas peakiyst HA KApOOHAT-HOH.
Ne 12. PelreHue skcnieprMeHTa/IbHBIX 33/ia4 110 TeMe «HemeTasibl».
BeryuciieHus
110 YpPaBHEHHUSIM XUMUYECKHX PeaKLHH, eCJIu O UH U3 PeareHTOB
JlaH B BU/Ie BOJAHOI'0 pacTBOpa C M3BECTHOW MacCOBOM Aj0J1eM.

Pazpges 3. MeTa/ibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(449)

O61ast XapaKTePUCTUKA XUMHYECKHUX 3JIEMEHTOB — METaJIOB Ha
OCHOBaHHUH UX 0JI0XKeHUsI B [lepHOANIECKO CHCTEME XUMUYECKHX
aneMeHTOB /l. . MeHziesieeBa ¥ cTpoeHUs1 aTOMOB. CTpoeHUe
MeTaJlJI0B. MeTas/inyecKasi CBsI3b U MeTaslJIMyecKast
KpUCTaJINYecKast peliéTKa. JIeKTPOXUMHYECKHUH pss
HanpshKeHUH MeTasoB. Pu3nyecKue U XMMUYeCKHe CBOHCTBA
MeTasl10B. *06111e CIocoGbI NoTyYeHUs MeTal10B. [IoHATHe 0
KOPPO3UH METAJIJIOB M OCHOBHBIE CIIOCOGHI 3aLUTHI OT KOPPO3HH.
CnsiaBbl (CTajb, 4yTYH, AIOPATIOMUHUH, 6POH3a), UX NPUMEHEeHHeE B
OBITY ¥ IPOMBILIJIIEHHOCTH.*

JleMoOHCTpauuu

O3HaKOMJIEHUE C 06pa3uaMy1 MeTaJlJIOB U CIIJIaBOB, UX
$U3NYECKUMU CBOMCTBaMHU.

Mojenu KpUcTalJInyeCKUX PelIETOK MeTaslJI0B.
BuseomaTepuasbl: KOppo3us METAJJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3laMu CIJIaBOB MeTaJIJIOB.

3aBUCHMOCTb CKOPOCTH peaKIMy MeTaJjlla C KUCJO0TOH OT PUPO/AbI
MeTasla.

BobluucieHust
— I10 ypaBHEHUSIM XMMUUYECKUX pPeaKLUH, eciv OJJMH U3 peareHToB
COJIEPKUT IPUMeECH

PackpbIBaTb CMbIC/ U3YYaEMbIX MOHATHUH U MPUMEHSITH 3TH MOHATUS IPU
ONHMCAaHUU CBOMCTB BEIeCTB U UX MPeBpalleHUM.

OO6BACHATH 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIeMEHTOB-
METaJ/IJIOB U UX COeJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepHu30BaTh CTPOEHHE METAJLJIOB, 001He GU3NIeCKHe U XUMHUYEeCKHe
CBOMCTBa MeTaJlJIOB.

XapakTepu3oBaTh 06IIKe CIOCOOBI NOJNYYEeHNs METAJIIOB IOC/Ie
CTPYKTYpHUPOBaHUs MaTepuaJsa.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JIAGOPATOPUH NPU
HCMOJIb30BAaHUH XUMHUYECKOHU MOCYAbl U 060pyJOBaHUS.

[Tpon3BOAUTE BEIYUCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI y4eOHUKa,
crnipaBovyHble MaTepuasbl ([lepuoanyeckylo cHCTEMY XUMUYECKHX
anemeHnToB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUUYECKUH psj, HAaPsSHXKeHU N
METaJJIOB).

HWcnosb30BaTh MPH BbINOJHEHUH YYeGHbBIX 33/JaHUH U B IpOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XHMHUY€ECKOTO COZiepKaHUs, CIIPaBOYHbIe MaTepHUaJibl, pecypcbl UHTepHETa
MocJie MpeiBapUTENbHON KOHCYJIbTALIMH C IEAAr0roM
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Tema 8. BaxkHelmue
MeTaJlJIbl M MUX COeJMHEeHHUA
(164)

lesouHble MeTasbl [losoxxeHue B [leproguyueckoil cucteme
XMMUYeCcKUX 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHEe aTOMOB.
Haxoxenue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOKWCTBA (Ha MpUMepe HaTpus U
Kasus). OKCUAbl ¥ TUAPOKCU/BI HATPUSA U Kasus. [[puMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[llesiouHO3€EMe/IbHBIE MeTaJlJIbl MarHUM U KaJbIIUH, CTpOeHHe
atoMoB. [losioxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenziesnieeBa. HaxoxzieHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
KasbLus (OKCUJ, TUAPOKCHUZ, con). *XKEcTKocTb BOAbI U CIOCOGBI
eé ycTpaHeHUs.*

Anromunuil. [losnoxeHue B [lepyuoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHziesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckre U XUMU4YecKue CBoMcTBa. AMdoTepHble
CBOWCTBA OKCH/A U TUAPOKCUJA.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[leproanvecKoy cUCTEME XUMUYECKUX 3JIEMEHTOB

. U. MeHzesnieeBa, ctpoeHue atoma. HaxoxzaeHue B mpupoze.
dusndeckre U XUMHYECKHE CBOMCTBA. OKCU/bI, TUAPOKCU/IBI U COJTH
kene3a(ll)

u xese3a(lll).

JeMoHCTpauumn

B3auMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJIaMeHU HOHAMU HAaTPUS U KaJUsl.
OkpalrBaHue MJaMeH! HOHAMU KaJIbLIUs.
B3auMmo/ieiicTBre OKCH/Ia KabLUsl C BOJOM.
BusjeoMartepuasibl: ropeHue XKejie3a B KUCJI0PO/JiE U XJIOPeE.

JlaGopaTopHble U IpaKTU4eCKue paéoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMy aJIFOMHUHUSA U €r0 CIJIaBOB.
AMdoTepHbIe cBOKMCTBA I'MAPOKCH/IA aIFOMUHUS.
KauecTBeHHbIEe peaKLMM Ha MOHBI JKeJie3a.
[IpakTHYecKue paGoThI:

Ne 13. PemreHue sKkcrepruMeHTa/IbHBIX 33/1a4 110 TeMe «MeTaJlIbl».

BoeruucieHus:
10 ypaBHEHUSIM XMMUYECKHX peaK Ui,

OGbsICHATD 061 e 3AKOHOMEPHOCTH B U3BMEHEHUH CBOHCTB 3JIEMEHTOB-
METAJUIOB B IPYINIAaX U UX COEAUHEHHUH C yYETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
MeTaJlJIOB U UX COeJUHEHUH (OKCUZ0B, THAPOKCH/IOB, COJIeH) ¢ onopoi Ha
CXeMy, CIIOCO0ObI UX MOJIy4YeHHs], IPUMeHeHNe U 3HaYeHHUe B IPUPO/JIe U XKU3HU
YeJI0BeKa.

PacnosHaBaThb c NOMOIIBIO KaYeCTBEHHBIX PeaKLMi HOHBI MeTaJJIOB (MarHus,
KaJIbLIMsl, JIIOMUHUS, LIMHKA, XKeJie3a (2+), )esie3a (3+), Meau (2+) ¢
HCINOJIb30BaHUEM Tab uIbl "XapaKTepHble peaK[My Ha KATHOHBI".

[I1aHUPOBATH U OCYILECTB/ATh HAa IPAKTHKE XUMUYECKHe 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/IeHU, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

CrnefoBaThb npaBu/IaM 6e30MacHOM paboThI B JJabOpaTOPUU NPU
WCII0JIb30BAaHUHU XMMUYECKOH I0CY/1bl ¥ 060PY/J0BaHHUA.

[Tpou3BOUTDb BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIO U3 yiebHMKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnosnb30BaTh NPU BINOJIHEHUH Y4e6GHBIX 33/laHUH U B IpoLiecce
UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIE MaTepPHabl, pecypchl IHTEpHETA
nocJie Npe/iBapUTeJIbHONH KOHCYJIbTALMY C IeAaroroM

Paspen 4. XumMus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesIOBEeKa

*HoBnble MaTepHaJbl U TEXHOJIOTHUH. Be]l[ecTBa " MaTepHaJibl B
HOBceﬂHeBHOﬁ >KM3HU YesioBeKa. XMMHUS U 310pOBbE. be3omacHoe
HCIIOJIb30BAHHE BEIECTB 1 XUMHWYECKUX peaKuMﬁ B 6]3]Ty.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3/IMIHbIX ccl)epax AeATeJIbHOCTHU mo;[eﬁ,
OCHOBHbI€ Bell€CTBA U MaTepHaJibl, IPUMEHAEMbI€ B )KU3HHU COBPEMEHHOTI'O
YeJIOBEKa.
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(3u) [IpupoAHbIe HCTOYHUKHU YTI€BOLOPO/OB (Yro/ib, IPUPOAHBIH ras, OGBSICHATD YC/I0BUS1 6€30MAaCHOTO UCI0/Ib30BaHUS BELLECTB U XUMHYECKUX

HedThb), TPOAYKTHI UX [IepepabOTKH, UX POJIb B OBITY U peakuui B ObITY.

MPOMBILIJIEHHOCTH. AHanM3MpOoBaTh U KPUTHYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHHe IPOMBILIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIP. HA COCTOSTHUE
OKpY»Kalollel cpesibl (Ipesie/IbHO AOMYyCTUMas KOHLEHTpalus OKpY’Kalollel cpesibl.

Beuects — [IJK). YMeTb 0Ka3bIBaTh NE€PBYI0 MOMOILb IPU XUMUYECKUX 03KOraX U OTPaBJIEHHAX.
PoJib XMMUU B pellleHUH 3K0JIOrMYeCKUX pobieM.* [IpyHUMaTb y4acTHe B 06CYK/JeHUU TPO6JIeM XMMUYECKOH Y 9KOJIOTrMYeCKOH

HalpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO [TO3ULUIO [0 pobJieMe U
npe/JaraTb BO3MOXKHBIE IyTH €€ pellleH!Us C ONOPoH Ha HHPOPMaLHIo U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IMJIAHUPOBAHUHU [IOJKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SBJSIOLIMXCA y4eGHO-METOJUYECKHUMU MaTepuasaMu (MyJbTUMeAWHHbIE IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHHUKY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJIbHbIE JTaO0PAaTOPUH, UTPOBBIE TPOTrPaMMbl, KOJJIEKIIMK [[MPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), HCHOIb3YEMbIMHU /1151 06YUEHUS U
BOCHUTAHUSA pPa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3YIOIIUMH JUJAaKTH4YecKhe Bo3MokHOcCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe/IbCTBY 06 06pa3oBaHUM.

2-ii BapMaHT
TEMATHYECKOE INTIAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOrO0 TEMAaTUYECKOTO IUIAHUPOBAHUS MCHOJb3yeTcs, eciu oOyuaromuecs ¢ 3I[IP momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4eHNe MaTepuaia KpyImHbIMU OJIOKaMU;

- orepexaroriee oOy4eHue;

- BO3MOXXKHOCTh TPHMCHEHHUS 3HAHWA B Pa3IUYHBIX YCIOBUAX (IIEPEHOC 3HAHWUW 1O aHAJOTUHM OT OOIIMX CBOKHCTB
pPa3TUYHBIX KJIACCOB BEMIECTB K OOMMM W CIENU(PUIECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), UYTO YBEIUYHBACT JOJIO
CaMOCTOSTEIILHOCTH OOYJAIOIIMXCS ITPU U3YICHUH HOBBIX TEM.

CoOmoaeTcst  JIOTMKa  M3y4YeHWS  BEIIECTB —  CBOMCTBA  BEHIECTB  OMPENEISIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPUIIATEIEHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAJUIMYECKHUX DPEIICTOK.
(Tembl: cTpoeHHME aTroMma, CTpOEHHE BEIIECTBA, BAXXHEHIIIME TMPEICTABUTENM MPOCTHIX U CJOKHBIX BEIIECTB, XUMHUYECKUE
peakiun).

V3meHenue TuIaHupOBaHUS 110 pa3ziesiaM U TeMaM COCTOWT B CIICAYIOIIEM:
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- U3y4YEHHE OCHOBHBIX BONPOCOB HEOPraHUYECKOM XMMHUHU OCYLIECTBISETCSA B 8 Kiacce, 00JIbIlIe BPEMEHHU BBIICIAETCA Ha
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamibl»y nepen «Hemetanmnamuy, T.K. oOydatonuecs: ¢ 3[1P GombIie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Karolas cpena" pacKpblBae€TCs Ha KOHKPETHBIX IpUMeEpax B pazaenax "MeTtajuibl U MX COEIMHEHUs ',
"Hemertamnsl IV-VII rpynmn u ux coegunenus";

- oObenuHeHHEe TeM (maeT OoJbllle BO3MOXKHOCTEH 7S HCIOJB30BAaHHUS CpPAaBHEHUS — CXOJACTBA W OTIUYMI; Tema
«Kucnopon» u tema «Bonopon»);

- BblgeneHne oTaenpHbiX TeM (Tema «llepBoHauanpHble TOHATHUS OO0 OpPraHUYECKUX BeElIeCTBax»). BwiaeneHue B
OTJIETbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKON XMMHUHU'", JAE€T BO3MOXKHOCTb YIUIYOJISITh NOHATHSA: ONpENETICHUS,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obrieit ¢popMyie U Mo Ha3BaHWIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B aTom ciiydae nmporpaMMHbBIA MaTtepuant U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIZIeTIeHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B 00YUYECHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uuncne Ha3zBanwus pabot
Ha KOHTPOJIbHBIE Ha MpaKTUYECKUe
paboTBhI paboThI
Paznen «[lepBoHavambHBIE XUMHUECKHE TOHATHS», 149

1. Xwumwus — BaxxHas 0071aCTh 4 1 2 IIpakrudaeckas padora Nel « JlaboparopHOe 0060pyIOBaHHE U IPUEMBI

€CTECTBO3HAHUS U MIPAKTHYECKOMH oOpalieHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Tpaktiueckas padora Ne2 «OuncTka 3arpsi3HEHHOW MOBapeHHOU con"
2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYECKUX PEAKIIHii»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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I

Paznen «Ilepuoanyeckuiil 3aK0H U epuouueckas cucreMa xumuueckux aneMenToB JI.W. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XUMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Paznen «BaxHeiinue npeicTaBuTe HEOPraHHYeCKUX BeLEeCTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
[IpakTrueckas pabora Ne5 «IlomydyeHne Boroposa M M3ydeHHE ero CBOHCTB»
Kontponbshas pabora Ned4 «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipaktudaeckas padota Ne6 «IpurotoBieHre pacTBOPOB € ONPEIEICHHON
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponphas pabora Ne5 «OcHOBHBIE KITacChl HEOPTAaHMUYECKUX COCTMHEHHN

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMHUYCCKUX peaKum‘fl

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha NPaKTUYCCKUE

paboTh

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHNH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYeCKHe peakuumy, 10q

[oBTopenue u yruyOieHne 3HaHUH 10 1 2 [paktiueckas padota Ne 8 «Peakiim HOHHOTO 0OMEHa»

OCHOBHBIX pa3JIeNIoB Kypca 8 kiacca [IpaxTuueckas padora Ne9 «KauecTBeHHbIE peaKlIiU B pacTBOPE
KontponbsHast pabota Ne 6 «DIeKTpOIUTHYECKAS] TUCCOITHAINS

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue cBOICTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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Paznen «Hemeramsl IV-VII rpynn u ux coenunenus», 244

3.00m1as xapakTepucTUKa
xumudeckux 3meMentoB Vila
rpymmsl. ['ajgoreHsl.

4 _

4.001mas xapaKTepucTHKa
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHHUS.

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCIMHEHHUSL.

[paktnueckas padota Nel0 «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY

6.001mast xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
IMpaxTnaeckas pabota Nel2 «Pemenue skciepuMeHTAIBHBIX 3a/ad [0 TeMe
«Hemetamnst IV-VII rpynn 1 ux coenuaeHnim»

KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIECTBAX

10 -

Paznen «O600menne Matepuana mo Kypey «Heopranuueckast XuMusi», 44

13. Xumus 1 oKpyx)aromas cpeaa.

1 -

14. O6001ICHNE MaTepHaa 1Mo
Kypcy «Heopranudeckasi XUMus»

3 1

KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble TeMbl,
pacKpbiBaloLwwme faHHbI pa3gen
nporpammol,

M KOIMYECTBO 4acoB.,
OTBOAMUMOE Ha UX U3yuyeHue

OcHoOBHOe coaep)KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Pasnen 1.Ilepponavaibubie XuMuvecKkue noustus (14 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATeTbHOCTH
YyeJ/ioBeKa

(44)

*XuMHsI B cuCTeMe HayK. Posib XUMHH B KU3HU
yesoBeka.* Tesma W BewectBa. Pusmyeckrne cBOHCTBA
BewecTB. [lpaBuia  6Ge3omacHoro  o6palieHuss C
BellleCTBAMM U JIaGOpaTOpHbIM 06opysoBaHHeM. YucCTble
BelleCTBA U Croco6Gbl pa3fiesieHHs] CMecei.
*[loHsITHE 0 MeTOAaX MO3HAHUS B XUMHUU.*
JleMOHCTpanumu
1. JlabopaTopHoe 060pyA0BaHUe.

2. PaznnyHble BUBI XUMUYeCKOU mocyibl. 3. 06pa3ibl
BeleCTB.

4. Cioco6nI pasziesnenusi cMecel (puabTpoBaHue,
BbIIapUBaHUE, AUCTUILISALHUS, XpoMaTorpadus).
JlabopaTopHble U IpaKTUYeCKHE PaGoThl
JlaGopaToOpHbIE ONBITHI:

Onucanue GpU3NIECKUX CBONCTB BEILECTB.

PaspneneHue cMecH C MOMOIIbIO MarHUTa.
[IpakTH4eckre paboThI:

Ne 1. JlabopaTopHOe 060pyI0BaHUE U TPUEMbI 06paAIeHHUS
C HUM

Ne 2. OyucTka 3arpsi3HeHHOH TOBapeHHON COJTH

CMECH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NTeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/iE U )KU3HU YesIOBeKa, eé CBA3b C APYTUMH HayKaMH.

Passin4aTh YUCTbIE BellleCTBa U CMECH; OZJHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsnnyaTe Ppusndeckre U XMMHUYECKHE SIBJIEHUS C OOPOH Ha oINpesiesIeHHUs.

OnpefiensiTh NPU3HAKK XMMUYECKUX PEAKIIMH U YCI0BUA UX NPOTEKaHUS.

Cyie1oBaTh NPaBUJIaM M10JIb30BAHUSI XUMUY€ECKOH MOCYI0H U JIabopaTOPHBIM 060PYAOBAHUEM, A
TaK)Xe IPaBUJIaM 06palleHus C XUMUYeCKUMHU Bellle-CTBaMH B COOTBETCTBHH C
WHCTPYKLHUSIMH 110 BBIOJHEHHUIO IPAKTUYECKUX PABOT 0/ KOHTPOJIEM NTeJjarora.

[l1aHUPOBATb U NPOBOAUTH XUMHUECKUH SKCIIEPUMEHT 110 U3yYEHHUI0 U ONMCAHUI0 PU3UYECKUX
CBOMCTB BeLIECTB, CIOCOGOB pa3zie/ieHusl CMecel BeleCTB M0/ pyKOBOACTBOM IeJarora ¢
06Cy/leHrueM IJIaHa paboThl.

HWcnosip30BaTh NP BbINOJHEHUHU Yie6-HbIX 33JaHUM U B IPOLIECCe UCCIe0BATEbCKON
JlesITe/IbHOCTH Hay4YHO-IIOMYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0O COZepXKaHus, CHPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa 10J] pyKOBOACTBOM Iefiarora.

BricTpauBaTh pa3BépHyTble NUCbMEHHbIE U YCTHBIE OTBETHI C 0IOPOH Ha HHpOpMalLHIo U3
y4eOHUKA U CIPABOYHbBIX MaTEPUAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YeHHbIH MOHATUHHBIN
anmnapar Kypca XuMuu

Tema 2. BemecTBa
U XMMHUYeCKHe peaKki iy

(74)

AToMBI M MoJIEKy/bl. XMMHUYECKHE 3JIEMEHThl. 3HaK{
(cuMBoOJIBI) XMMHUYECKUX 3JieMeHTOB. OTHOCHUTesbHasA
aTtoMHas Macca. [IpocTble U cJI0XHbIe BelecTBa. ATOMHO-
MOJIEKYISIPHOE YYEHHE.

Xumuyeckass ~ Qopmysa.  BaseHTHOocTh — aTOMOB
XUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTEeNbHAs  MoJIeKyJisipHass  Macca.

MaccoBas A0JId XUMHWYeCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue U XUMHUYECKHe sIBJeHHUs. XHUMHYecKast
peaknua U eé IIPU3HaKH. YpaBHeHI/IH XUMHUYECKUX
peaKl.[Hﬁ. 3aKoH COXpaHEHHA MAacCChbl BelleCTB Tunsl
XHUMHUYECKUX peaKLU/lﬁ (COS,ZLI/IHEHI/IE,

3aMellleHUe, 0OMEeH).
*M. B. JIOMOHOCOB — Y4€HbIH-3HLIUK/IONEAUCT.*

pasJjioxKeHue,

[OemoHcTpauunu

dusuveckue siBjaeHUs (pacTUpaHue caxapa B CTYIIKE,
KUIIeHUe U KOH/IeHCaIlusl BOJIbI U T. [1.).

XuMHyeckue siBJieHus1 (TOpeHHe CBeUH, pa3JioKeHHue
caxapa, B3aUMO/JlefiCTBUE CEPHOM KUCJIOTHI C XJIOPUA0M

[IpuMeHATh ecTeCTBEHHO-HAay4YHble MEeTO/Ibl I03HAHHUs (B TOM 4HCJie HAab/II0/leHHE,
MO/leJINPOBaHMeE, 3KCIIEPUMEHT) U OCHOBHbIE ONlepaLiUy MbICJUTENbHOH JlesTeJbHOCTH
(cpaBHeHUe, kaaccudUKaIKs) ) U3yYeHUs BeL[eCTB U XUMHUYECKHUX PeaKIUi C Oopoi Ha
QJIFCOPUTM UJIU CXEMBI.

PackpbIBaTb CMBIC/ M3y4aeMbIX IOHSATUHN U 3aKOHOB U IPUMEHATb 3TU NOHATHS IPU ONMCAHUU
CBOMCTB BeILeCTB U UX NPeBpalleHUN C OIOPOH Ha IJIaH U KJI04YeBble CJI0Ba.

PazsinyaTe Qr3udecKre U XUMHUYECKHe SIBJI€HHUs], 00'bSICHATD UX CYLIHOCTb C TOYKH 3peHUs
aTOMHO-MOJIEKYJISIPHOTO YYeHHsI C OTIOPOM Ha OIpe/ie/IEHUS U CXEMBI.

OnpenensiTe MIPU3HAKK XUMUUECKUX peaKIUH, YCI0BUS UX TPOTEKAHUS.

OOGBACHATD CYIIHOCTb GU3NUYECKUX U XUMUYECKHX IBJIEHUH C TOYKU 3peHUsT aTOMHO-
MOJIEKYJIIPHOTO YYEHHS C MCI0JIb30BAaHUEM BH3yaJbHON OMOPBI.

KnaccuduruupoBaTh XMMHYeCKHe peaKLU1 (110 YUC/IY U COCTABY pearupymolinx 1
006pa3syoUIMXCs BEIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsATh GOpPMyJIbl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONPeJeJIsITh BaJIeHTHOCTD 110
dbopMysiaM BelleCTB € ONOPOM Ha aJITOPUTM Y4eOHBIX AeUCTBUM.

PaccTaBisTb K03pbULUEHTHI B ypaBHEHUSAX XUMUUECKUX PeaKLMH C 0ONTOpPOi Ha aiTOPUTM
y4eOHBIX AeHCTBUH.

Ciie0BaTh MpaBU/IaM M0J1b30BaHUsI XUMUYECKOM NOCYA01 U J1JaGOpaTOPHBIM 060pyL0BaHUEM, A
TaKKe NpaBuJiaM 06palleHHUs C BellleCTBaMHU B COOTBETCTBUU C MHCTPYKLHUSMHU 110 BbINOJIHEHUIO
J1a60paTOPHBIX XMMUYECKUX ONBITOB MO/ KOHTPOJIEM leJjarora.

HWcnosib30BaTh PU BbINOJHEHUH YYeOHbBIX 3a/laHUH U B ITpoLjecce UCCIeL0BaTENbCKON
JesITeJIbHOCTH Hay4YHO-NONYJISIPHYIO INTEPATYPy XUMHUYECKOTO COZlepKaHUs], CIIPa-BoY-Hble
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6apus,

passioxxeHue rugpokcuza meau(11), B3aumogeiictere
KeJie3a C cepoi, B3aUMo/JeiCTBHe XKeJie3a C paCTBOPOM
cosiu megu(ID)).

OmBIT, WIJIIOCTPUPYIOIUI 3aKOH COXPaHEHUs] MacChl.

NabopatopHble 1 npakTMueckne paboTbl

JlabopaTOpHbIE OMbITHI:

[Ipumepsl pU3nUECKUX SIBJAEHUM (1/1aBJIeHHE BOCKA,
TasiHUE JIbJa).

[IpuMepbl XUMUYECKUX SIBJIEHUH (IpOKaJuBaHUE MeJHON
POBOJIOKH, B3aUMO/I€MCTBUE MeJjIa C KUCJIOTOM).
Mopesnu aTOMOB U MOJIEKYJI.

IIpakTrueckas pabora Ne3. [IpusHaku nmpoTexaHust
XUMHYECKUX PEaKIHil.

BbluncneHusn

— OTHOCHUTEJIbHOH MOJIEKYJ/IIPHON MacChl BELECTB;

— MacCcoBOH J10JIM XMMHUY€ECKOro 3JileMeHTa o popmy.ie
coeZIMHEeHUs

MaTepHaJbl, pecypcbl IHTep-HeTa 1o/, pyKoBOJCTBOM IleJjarora.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHKA U CIIPaBOYHBIX MaTEPHAIOB, PAMOTHO MCII0/1b30BaTh U3yYeHHbIH NOHATHHHBIN
anmapar Kypca XMMHH

Tema 3. KosimuecTBeHHBIE
OTHoOWeHUs B xumMuH (34)

KosmuectBo BewectBa. MoJsib. MosisipHast Macca. 3akoH
ABoragpo. MoussApHbIE  06BEM ra3oB. PacueThl 1O
XMMHYeckoll  ¢opmysie.  PacyeTbl  MaccoBOH 10U
XMMHAYEeCKOro 3JIeMeHTa B COeAMHEHMH, KOJIM4ecTBa
BellleCTBa, MOJIAPHOM Macchl. PacyéTbl MO XUMHYECKUM
YPaBHEHUAM.

JeMoHcTpayus:

- 06pa3siibl Bell|eCTB KOJIMYeCTBOM OJJMH MOJIb

Beruucienus:

-pacueT o popmyJie ¥ 0 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTh CMBIC/ MU3y4YaeMbIX IOHATUN U IPUMEHATD 3TU MIOHATHS, a TAKXKe U3yUYeHHble
3aKOHBI U TEOPUH JJI pellleHUs] pacyéTHBIX 3a/1a4 C HOMOLbIO Nleiarora.

BBIYUC/IATD MOJIIPHYIO MacCy BellecTB; KOJUYECTBO BellleCTBa, 06 bEM rasa, Maccy BellecTBa C
onopoi Ha o6pasen, Ha GopMyJIb];

[IpoBOAUTE pacdyéThl MO YpaBHEHUSAM XMMHUYECKHX PeaKLMH ¢ oopoi Ha o6pasel, aJTOPpUTM
y4eOHBbIX IeUCTBUH: KOJIMUECTBa, 06'bEMA, MacChl BelljeCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB WJIM IPOAYKTOB peaKIuu.

BricTpanBaTh pa3BEépHyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C 0NIOPOM Ha MHPOPMAIHUIO U3
y4eOHHUKA U CIIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO IleJjarora.

Paspen 3. lepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4eckux 3jieMeHToB /JI. U. MeHAeieeBa.
CTpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBUTE/IbHbIE peakuuM (15 )

Tema 4. CtpoeHue aToma.
MepuogunuecKknii 3aKoH 1
Mepuogunueckan cucrema
XUMUYECKUX 3/1IEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble  MOMBITKA  KJaCCUPUKAUU  XUMHUYECKHUX
3JieMeHTOB. [loHATHEe O Trpymnmax CXOAHBIX 3JIEMEHTOB
(eJsiouHBIE U LIEJ0YHO3€eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEepTHble Tra3bl). *JJieMeHThl, KOTOpble 06Pa3yIOT
aMoTepHbIe OKCUABI U TUAPOKCU/IBL.*

PaCKprBaTb CMBICJI MEPUOAUYECKOT 0 3aKOHA 1o, pyKOBOACTBOM IeAarora.

[ToHuMaTh CymeCTBOBaHUE HepHOAH‘{eCKOf/’I 3aBHCHUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(I/IBMGHGHI/IG pagnuyCcoB aTOMOB U BHGKTpOOTpMuaTeJIbHOCTI/I) n Ux COEL[I/IHCHI/Iﬁ oT
IOJIOXKEHHA B HepI/IOAI/l‘{eCKOﬁ CcucreMe U CTpOE€HHUA aTOMaA C UCII0JIb3OBAHHUEM CXEM U Ta6JII/IL[.

YcraHaB/MBaTh CBSA3b MeX/Jy IOJIO?KEHHWEM 3JIEMEHTA B HepHO,E[H'—[eCKOﬁ CUCTEeMe U CTPOEHHEM
€ero atromMa (COCTaB " 3apdan 44pa, 06Luee YHUCJIO 3JIEKTPOHOB U pacripeieJieHUue Ux 1o
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[lepuoanyeckuii 3akoH. [lepuojguyeckass cuctema
XUMUYECKUX 3J/1IEMEHTOB . U. MeHpeneeBa.
KopoTkonepuoanass W *aiuHHOmepuogHas*  GopMbl

[lepyoanyecKkoi CUCTEMbl XUMHYECKUX 3JieMeHTOB /.
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMepoB Ilepuofia U TPy
3JleMeHTa.

Ctpoenue aTomMoB. COCTaB aTOMHBIX sjep. *M3oTonbL*
JnexkTpoHbl. CTpoeHUE 3JEKTPOHHBIX 060J0YEK AaTOMOB
nepBbix 20 XHMHYECKUX 23JIeMeHTOB [lepuojuyeckoit
A U XapakTepucTHKa

3JIEMEeHTa 1o ero IMOJIOKEHHU IO B

CUCTEMbI MeHgeneeBa.
XUMHYECKOTI 0
[lepuoandeckot cucreme /. U. MeHzeneesa.

paauyca
MeTa/lJInYeCKUX u

*3aKOHOMEPHOCTH  HU3MeHEeHHUS aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOWCTB IO TpylnaM M IepHoJaM.
3HavyeHue Ilepuoguyeckoro 3akoHa u Ilepuoguyeckoit
CHUCTEMbI XUMHUYECKHX 3JIEMEHTOB AJId paBBI/ITI/IH HayKI/I nu
npakTuki. [JI. U. MeHesieeB — y4éHBIN U rpakJaHUH.*
OemoHcTpauuu
KopoTkomnepuoaHas v JyIMHHONEpUOAHAsA GOPMBbI
[lepronyeckoi cCUCTEMBI XUMHUY€ECKUX 3JIEMEHTOB
J. U. MeHgesieeBa.
O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlaGopaTOPHBIH OTBIT:

BsaumogeiicTBMe TruApoKcUJa IMHKA C pacTBOpaMH
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHEHUsI CBONCTB 3JIEMEHTOB U UX COeJMHEHUH 0 IpynnaM U
nepuojam [leproinuecKo CUCTEMBI C MOMOLIBIO IIeJjarora.

XapakTepu30BaTb XMMHUUY€eCKHe 3JIeMEeHThbI IepBbIX TPEX IEPUO0B, Kalus, KaJbLUsA 10 UX
nosioxxeHuto B [lepuoguyeckoit cucreme /l. U. MengeneeBa.

CienoBaTh NpaBUaM 6e30MacHON paboThl B JIJAGOPATOPUU NPH HUCIIOJIb30BAHUU XUMUYECKON
Hocy/ibl ¥ 060pyA0OBaHUs IO, KOHTPOJIEM lefarora.

BricTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C 0MOPOX Ha HHPOPMALHIO U3
y4eOHHKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO HCI0JIb30BATh U3y4YeHHbIN NOHATHHHBIN
annapar Kypca XMMHUHU [10c/le CTPYKTYPUPOBaHUsA MaTepyrasa € UCII0Jb30BaHUEM KJIUILE.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI y4eOHUKa ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJsa, ClipaBoYHble MaTepuassl ([lepruoguyeckyro cucteMy
XUMH4YeCcKuX 3yieMeHTOB /J|. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJiell B BOJIe, 3IEKTPOXUMUYECKUN PsiJi HAIPsKEHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BHINMOJHEHUH YUe6HBIX 3a/JaHUH U B ITPOLlecce UCCIe10BaTeIbCKON
JlesITeJIbHOCTH Hay4YHO-NOMYJISIPHYIO JINTEPATYPy XMMUUECKOI0 COJlep>KaHusl, CIpaBOYHblIe
MaTepHuasbl, pecypcbl MHTepHeTa MoJ pyKOBOJCTBOM Ilejarora

Tema 5. CTpoeHue BelecTB.
XuMnuyeckasi CBSi3b.
OKHCIUTETbHO-
BOCCTAHOBUTEIbHbIE PeaKIUH

(89)

XuMuueckass  CBS3b. Kosanentnas (monsipHast  w
HEMOJIIPHAs)  CBSI3b.  *DJIEKTPOOTPHUIATEIILHOCTh  aTOMOB
XHUMHYECKHX 2JIEMEHTOB. Honnas CBSI3b. *Tunsl
KPHCTAJUTHIECKUX PEIIETOK. ™

CTeneHb OKUCJIEHUS]. OKMCJIIUTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJIEHHUA H
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIH: TOPEHHE,

PackpbIBaTh CMBICIT U3y4aeMbIX HOHITHI IO/ PyKOBOJICTBOM I€/Iarora.

OmnpenensiTs BUI XMMHYECKOW CBS3U B COSTUHEHNH C HCIIOJIb30BAHUEM CXEM.

OrnpenensTh CTeNeHb OKUCICHUS XUMHYECKOTO 3JIeMEeHTa 10 (hopMyJIe ero COSANHEHHS C
HCIOJIb30BAHUEM AITOPHTMA.

OmnpenensiTh IEMEHT (BEIIECTBO) — OKUCIUTENb U SJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITb.

OOBSCHATH CYLIHOCTB MPOLIECCOB OKHCIICHHS 1 BOCCTAHOBJICHHS.

CocCTaBIIATh NMEKTPOHHBIH OanaHc ¢ y4ETOM YKCiIa OTAAHHBIX M HPUHATHIX AICKTPOHOB.

CocTaBiiTh ypaBHEHHE OKUCIHTENLHO-BOCCTAHOBUTEIILHOM PEAKIMH 10 arOpUTMY pazbopa
OKHCITUTENIbHO-BOCCTAaHOBUTEIBHON PEaKIUu.

Vcnonp30BaTh NpH BBIMOIHEHUH y4eOHBIX 331aHUIl TEKCThI yueOHHKA MOCIIe CTPYKTYPUPOBAHUS

MaTepuaa, CipaBOYHbIe MaTepuasl (IEPUOIUUECKYIO CUCTEMY XUMUYECKUX 31eMeHToB /J1. 1.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menneneea, TabIHIly paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U COJIEH B BOJIE, 3JIEKTPOXUMHUYECKUN P
HarnpsDKeHUH METaIoB)

Pa3zgeu 2. BaxxHeilllne npejcTaBuTe/ I HEOPraHM4YecKHX Beuects (35 4)

Tema 6. Kucnopogp. Bogopoa.
(144)

Bo3ayx — cmechb rasos. CoctaB Bo3ayxa. Kucinopon —

3JIEMEHT W [pPOoCTOe BelleCTBO. 030H.

KHCJI0pOJia B HPHUPOJE,

HaxoxzaeHue
dusnyeckue M XHMHUUYECKUE
CBOMCTBA.

Peaknuy ropeHusi MpOCTBIX U

BellecTB. *TemsoBoil 3ddeKT XUMHUYECKOU peakLuu.*

CJIO?KHBIX

JK30- U 3HAOTEPMHUYECKHE PEeaKLUUH, *TepMOXUMHUYECKHe
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KHUCI0pOoJa B JIabOpaTOPUM W MPOMBIILJIEHHOCTH.
IpUMEeHeHHe KHCJI0poJa. KpPyroBOpOT KHCJIOpoJa B
npupoje. ToinBo: yrojb U MeTaH. 3arpsA3HeHHue BO34yxa,
yCUJIEHWE TTAapHUKOBOT0 3pPeKTa, pa3pylieHre 030HOBOTO
cJ1051.

Bopopon — pocToe
Haxoxxzenue BojopoJa B MNpUpOJe,
XUMHYeCcKHe CBOWCTBa (Ha HmpuUMepe B3auUMOJEUCTBUS C

3JIEMEHT u BellecCTBO.

dusnyeckue u

HEMeTa/UlaMHd W OKCHUJAMH METa/JIOB), NpUMEHEHHE,
*cmoco6nl nosydyeHus.* [loHsaTue o kucaotax KuciaoTel u
COJIH.

AemoHcTpauumn

B3aumozericTBre pocdopa, cepbl U Kesie3a C KUCI0POA0M
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCIOPOJa B BO3/AYXe.
OnbITEL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlaGopaTOPHBIH OIIBIT:

O3HaKoMJIeHHE C 06pa3laMHu OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHHe KUCI0POAA, U3YUEHUE er0 CBOMCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne

€ro CBOMCTB.

Brruuciaenus

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATHH U IPUMEHSITh 3TH HOHATHS IPU ONUCAHUU CBOICTB
BELIECTB U UX NPEBPAleHUH C UCI0b30BAaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepu30BaTh (OMHUCBIBATE)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3anUCh
COCTaB BO3/lyxa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHCJI0PO/ia, CIOCOGHI ero NoJIy4eHus,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HU Yesl0BeKa.

CpaBHUBATb peaKL MU FOPEHHUs U MeAJIEHHOTO OKUCJIEHHUS C IPEJBAPUTENBHBIM 06CYKAEHHEM
napaMeTpOB CpaBHEHHS.

Co6upaTb npru6OPSHI AJIsI HOJYyYeHUsS] KHCI0pOoAa (BBITECHEHUEM BOJbI M BO3JyXa).

Pacrno3HaBaThb ONBITHBIM yTEM KUCJI0POJ, O KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY JJIsl COCTaBIeHUsI GOPMYJI BELECTB, MOJIEKYJISPHBIX
ypaBHEeHUH XUMHYECKHX peaKIuil C yuacTHeM KUCI0poJa.

OO6BACHATD CYIIHOCTb 3KOJIOIMYEeCKHX NP06JeM, CBSI3aHHbIX C 3arpsiI3HEHUEM BO3/yxa.

CrnezfoBaTh NpaBuIaM 6e30M1acHON paboThl B 1a60PaTOPUU IIPH MCIOJIb30BaHUH XUMHUYECKON
1ocy/ibl 1 060py10BaHHUsI 10/, KOHTPOJIEM Nle[jarora, a Takxe npaBu/aM o6palleHus ¢
rOpIOYMMHU BellleCTBAaMH B OBITY.

[11aHMpPOBATE M OCYLIECTB/IATE HA NPaKTHKe XUMHUYeCKHe S3KCIIepUMEeHThI, IPOBOJUTh
HabJII0IeHus, [ieJIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa N10/; pyKOBO/CTBOM Ie/iarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.
HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 3a/laHUH U B IIpoIiecce Uccae0BaTebCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIepP>KaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa oj pyKOBOJCTBOM NeJjarora.

BeicTpanBaTh pa3BEépHyThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIIHIO U3
y4eGHUKA U CIIPAaBOYHBIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, PAMOTHO HMCI0JIb30BaTh U3yYeHHbIH NOHATHHHBIN annapar Kypca
XUMHUH
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— MOJIEKYJIIPHOM Macchl KUCI0PO/a U 030Ha Ha
OCHOBAHUU aTOMHOW Macchl XHMHUY€ECKOI'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IToHATHE 06 OCHOBAHUAX

(54)

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

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

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMO/eiiCTBHE BOAbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaIOB).

PacTBopeHue BelecTB ¢ pa3JIMuHON paCTBOPUMOCTEIO.
HccnenoBaHue pacTBOPOB KUCJIOT U Lijesioyel ¢ TOMOIIbI0
WH/IMKAaTOPOB.

NabopaTopHble 1 NpaKTUYECcKMe paboTbl
IIlpakmuyeckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C ONlpe/ie/IEHHON
MaccoBOM 0J1ed paCTBOPEHHOTO BelLeCTBA.

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSITUHN U IPUMEHSTh 3TU NOHATHS IPU ONMCAHUM CBOMCTB
Bell|eCTB U UX MpeBpalleHHH ¢ TOMOLIbIO Nejarora.

XapakTepu3oBaTh pU3NUECKUE U XUMUYECKHEe CBOMCTBA BOAbI, €€ poJib KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaBJISITh ypaBHEHUSI XUMUYECKHX PeaKLUH C y9acTHEM BOJIbI C OTIOPOH Ha CXEMY.

OOBACHATD CYIIHOCTDb IKOJOTMYECKHX MTP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHUEM IIPUPOAHBIX BOJ,
Croco6bl OYUCTKHU BOJBI OT MPUMeCeH, Mephl 10 OXpaHe BOJ, OT 3arpsi3HeHUs 10cyIe
npeJBapUTeNbHOTO CTPYKTYPUPOBaHUS MaTepHaJia.

[11aHUpPOBATE U OCYLIECTB/ISATH HA NPAaKTHKe XUMUYeCKHe IKCIIEPUMEHTbI, IPOBOJUTH
Hab6JII0IeH s, 1eJIaTh Bbl-

BO/IbI 10 pe3yJIbTaTaM 3KCIIepUMEHTA M0/, KOHTPOJIEM NeJlarora, C UCI0Jb30BaHUEM KJIHILE.

CienoBaTh NpaBUiaM Ge30MacHON paboThl B JIJAOOPATOPUU MPU UCTIOJIb30BAHUU XUMUYECKON
Hocy/ibl U 060pyAOBaHUs IO, KOHTPOJIEM eAarora.

[IpoBOAUTH BBIUMUCAEHUS C TPUMEHEHHEM MOHSITHS «MacCoOBast [j0Jisl Bel|eCTBA B paCTBOpe» C
onopoi Ha GpopMyJIblL.

Hcnosib30BaTh NPH BBINOJHEHMH Y4eOHBIX 3a/JaHUH U B IIpoliecce UCCIe0BaTelbCKON
JeITeJIbHOCTHU HayYHO-TIONYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOTO COJIep>KaHUsl, ClIPAaBOYHbIE
MaTepHaJbl, pecypcel UHTepHeTa oJ pyKOBOACTBOM Iejarora.

BricTpanBaTh pa3BépHYThie MMCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOI HAa UHPOPMALIUIO U3
y4eOHUKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCNO0JIb30BaTh U3yYEHHbBIN MOHITUHHBINA
annapar Kypca XMMHUH 110c/le IpeABapUTebHOT0O CTPYKTYPUPOBAHUS MaTepHUaJa.

Tema 8. ds1ieKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JTIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AWUCCONHANMA.  OJEKTPOIUTHl |
HEAJIEKTPOJIMTHI. Karuonsti, AQHUOHBI. *MexaHn3m

JACCOIMAINK BEIIECTB C PAa3IHMYHBIMH BUAAMH XUMHYECKON
cBs3u. [lonstue ocrenenn auccoruaiuu.* CuiabHbIe U ClIa0ble
AIEKTPOITHTHL.

Peakuuu HOHHOTO 0OOMeHa. YCIIOBUS MPOTEKAHUS PEaKInii
HOHHOTO 0OMeHa 710 KOHIA. [ToJTHbIe U COKpAIIEHHBIC HOHHBIE

ypaBHEeHUS peakuumid. XHUMHUYECKHE CBOICTBa  KHUCJOT,

OCHOBaHWI W COJed B CBeT€ MpEACTaBICHHH 00

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHH, a TAKXKe CMbICJI TEOPUU 3J1EKTPOJUTHYECKON
JUCCOLMALMU C OTIOPOM Ha CXEMB.

O6BACHATh NIPUYUHBI 3JIEKTPONIPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IOMOILbIO NTearora.
CocTaB/ATh YpaBHEHUs JUCCOLMALMM KUCJIOT, lleIouel U coJiel, OJIHbIe U COKpallléHHbIe
MOHHble ypaBHEHUS XUMUYECKUX peaKLUil HOHHOTO 06MeHa.

[l1aHKMpPOBATh U OCYIECTBJISTh Ha IPAKTHUKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOAUTH
HabJII0ieHUs, AeJ1aTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA MocJie NpeJBapUTelbHON
paboThL

CiezoBaThb NpaBUJIaM 6e30MacHOM paboThl B J1aG0PATOPUHU IPH UCIOJIb30BAHUM XUMUY€ECKOHN
nocyZbl U 060pyA0BaHUs 10/, KOHTPOJIEM Nearora.
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ANIEKTPOIIUTHYECKOH ucconuanuy. KadecTBeHHbIE peakiuu
Ha KaTHOHBI W aHHWOHBI: HOHBI XJOPUA-, OPOMHI-, HOIWI-,
docdar-

THUAPOKCUA-UOHBI; KaTUOHbI aAMMOHHWSA, MarHuvs, KaJbIus,

cyibdar-, kapOOHAT-,  CHIMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
MPUCYTCTBYIOIIHE B BOJHBIX pAaCTBOpaXx.

JleMOHCTpanumu

JJeKTpuYecKas IpOBOJHUMOCTb PACTBOPOB BELIECTB;
JIBI>KeHHe NOHOB B 3JIEKTPUYECKOM II0JIe.

ONbITHI, UJIOCTPUPYIOLIYE IPU3HAKH TPOTEKAHUS
peakuuii MFOHHOTO 06MeHa.

JlaGopaTopHbIe U MPaKTHYECKUE

pa6oTsl

JlaGopaTOPHBIH OIIBIT:

Peakuuu HOHHOTO OGMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysnbdata megu(1l) u wénoun, kKapboHaTa HATPHUSA U
COJITHOM KHUCJIOTHI, peaKiiys HeHTpau3anuu Mex 1y
TUJPOKCUAOM KaJIksl U COJISTHOM KUCTIOTOM.
Beruucienus

— M0 YpPaBHEHHUSAM XHMMUYECKUX PEAKIUH

[Ipon3BOJUTD BBIYMC/IEHHS 10 XMMUYECKHUM YPAaBHEHHUSAM.

BeicTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha HHPOPMALIHIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIH
anmapaT Kypca XMMUU [10CJIe NPe/iBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepyaJa.

Wcnosip30BaTh NP BbINOJHEHUH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCC/IE[0BATENbCKON
JlesITEe/IbHOCTH HayYHO-OMYJISIPHYO JIMTEPATYPY XUMHUYECKOI'0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Mocjie KOHCY/IbTALMHU C eJaroroM

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeIMHEHHUI

(114)

Kiaccudpukanus HeopraHU4eCKUX COeJMHEHUH.

OKcuApl: cocTaB, kaaccupukanus (*oCHOBHbIE,
KHCJIOTHBIE, aMPOTEPHbIE, HECOJIE0OPa3y0IUe HA
npuMepe oKcy/a yriaepoaa Il v okenga asora I1*),
HOMeHKJaTypa *[losyyeHne* u xuMmpuyeckre CBOMCTBa
OKCH/IOB (B3aUMO/IeCTBHE C BOJOH, KUCJIOTaMH,
11eJ104aMH).

OcHOBaHUsI: COCTAB, kKiaccudukanus (11es104u U
HepacTBOPHUMbIE OCHOBAHUs), HOMEHKJ/IATypa, GU3nvecKre
Y XUMHUYeCKHe CBOHUCTBA (B3aMMO/IeCTBHUE C OKCUJAMU
HEMeTaJlJIOB, KUCJIOTAMH, COJISIMU ), *CITOCOOBI TOJTyYyeHus.*
KucnoTsl: cocTaB, kjiaccudukanys, HOMEHK/IATYPa,
¢dusnYecKre U XUMHYeCcKHe CBOKCTBa (B3auMO/IeiCTBHE C
MeTaJslJlaMH, OCHOBHBIMM OKCH/IaMH, OCHOBAHHUSIMH,
COJISIMHM Ha MPUMeEPE COJITHON U CEPHOU KUCJIOT),
*crnoco6bl Noay4eHUs.* Pl akTHBHOCTH MeTaJlJIOB.

Conu (cpesHME): HOMEHKJIATYPA, CIIOCOOBI MOTYYEHHUS,
B3aUMO/IEUCTBHUE COJIEH C MeTalJlaMH, KUCJIOTAMH,
1eJI0YaMH U COJISIMH.

['eHeTHYeCcKas CBA3b MEXY KJIaCCAMU HEOPTraHUYeCKUX
coeavHeHui. ['eHeTU4Yeckue psaabl. [loHsATHE 06
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OmpeneneHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COANHEHHH Mo maboHy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM Ha OCHOBE
oIpeJeNeHusl.

Cocrasienre GpopMy OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCANHEHHUI U Ha3bIBaHUE UX I10
MEX/[yHapOJHOM U TPUBHAIBEHOH HOMEHKIIAType C UCIIOIb30BaHUEM ONPEACIICHUS U TaOInIIbI
PacTBOPUMOCTH.

KnaccnduimpoBanne n3yqaeMbIX BEIIECTB MO COCTABY U CB0LCHEAM C ONIOPOH Ha OTIPEAeNIeHNs,

CXEeMBI ¥ TaOJIHMIly pAaCTBOPHMOCTH.

CocraBieHne TaOIUIbI TEHETHIECKUX PSOB U CXeMbl «[ eHeTHueckast B3anMOCBSA3b OCHOBHBIX
KJIIACCOB HEOPTaHWIECKUX COSIUHEHHMIN O] pyKOBOACTBOM IEIarora.

[Iporuo3upoBaH#e CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUUYECKUX CBOMCTB M3YUEHHBIX KJIaCCOB,
TPYII BEUIECTB, K KOTOPHIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COETMHEHUI» M0]] pyKOBOJCTBOM IeJlarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakuii, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CNOCOObI NOYYeHUs BEIIECTB H3yIEHHBIX KJIAaCCOB, TPYIII, a TaKKe
MOATBEPKAAIOIINX TeHETHUECKYIO B3aMOCBSI3b MEX/Ty HUMH, C OIIOPOH Ha BepOATBHYIO CXEMY B
Ka4eCTBE 3pUTEILHON OTIOPHI.

CocraBieHre MOJIEKYSIPHBIX YPaBHEHUH PEaknuii 0 CXeMaM ¢ IIPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOpA pPearkupyroNix BEIeCTB.

Brraucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMH KOJIMYecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOLYKTOB PEAKIHH 110 AITOPUTMY.

[InaHupoBaHUE U OCYIIECTBICHHE HA MPAKTHKE XUMHIECKOTO IKCIIEpUMEHTA U HaOMIOACHHS 110




*aMOTepHBIX FTUAPOKCHAAX (Ha MpUMepe IIUHKA U
aJIIOMUHMS): XMMHYeCKHe CBOMCTBA B3aUMO/JiefiCTBHE C
KHUCJIOTaMU U L1eJI0OYaMHy, pasJioKeHue IPY HarpeBaHUM.*

AemoHcTpauumn

O6pa3s1bl HeOPraHMYeCKUX BellleCTB Pa3/IMYHbIX KJIACCOB.
B3aumozielicTBHe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
meau(Il).

Peaknus HeHTpasn3aLuU.

BeITecHeHHe 04HOTO MeTaJlJIa APYTUM U3 pacTBOpa COJIH.

Na6opatopHble 1 NpakTMyeckne paboTbl
JlabopaTopHbI€ ONbITHI:

B3anMopelicTBHe KMCJIOT C MeTa/IaMH.

[lostlydyeHre HepaCTBOPUMBIX OCHOBAaHM.
B3anMozeiicTBYe HepacTBOPHMBIX OCHOBAHHH C
KHUCJIOTAMH.

Pasnoxenue rugpoxkcuga Megu(1l) npu HarpeBaHUH.
[IpakTHyeckas paboTa:

Ne 7. Pelienue akcriepuMeHTabHbBIX 3a/1a4 110 TeEMe
«OCHOBHBIE KJIAaCCHI HEOPraHUYEeCKUX COeJMHEHUM».

BbluncneHusn
— M0 YpPaBHEHHUAM XMMUYECKUX PEAKIUH

PYKOBOJCTBOM yUHUTEJNS.

®DopMyIHpoBaHHE BBIBOJOB IO pe3yIbTaTaM AKCIIEPUMEHTA € HCIIOJIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUE C HOMOIIBIO MEJaroTa U BEIOJIHEHNE MIPaBHII Oe30macHoi paboTs! B TabopaTopun
TIPY UCTIONIb30BaHNH XUMHUYECKOH OCY Bl B 000PYyIOBAHHS.

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

BricTpanBaHue pa3BEPHYTHIX MMCHbMEHHBIX M YCTHBIX OTBETOB C OIOPOil Ha HHGOPMAIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaIOB, IPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHIHOTO
armapara Kypca XMMHUH C UCIIOIb30BaHIEM IUIaHA, OTIOPHEIX CJIOB, alTOPUTMAa.

Pasaen 3. Beww,ectBo U XMMUYECKUE

peakuum, 4y

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XMMUYECKUX peaKuuii (4u)

*TloHATHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopsl,
BIIMSIONINE HA CKOPOCTh XUMHUYECKOH peakimu. [loHsATHE O
TOMOTCHHBIX M TETEPOTeHHBIX peakiuax. [loHatHe o006
00paTUMBIX M HEOOPAaTUMBIX XUMHYCCKUX  PEAKI[HSX.
[MonstHe o0  XuMHYeCKOM paBHOBecuu. CwmelieHue
XHUMHYECKOTO paBHOBecHs. (DakToOpbl, BIHAONIMEC HA
CKOPOCTh XUMHYECKOM PEaKIMU U MOJOKECHUE XUMHIECCKOTO
paBHOBecus. Knaccudukamuss XUMHYECKUX PEaKIHUd 10
pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICI M3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH TH MOHSTHUS PH ONTMCAHUY CBOICTB BEILECTB U
UX IpeBpaIleHuH.
KiraccnduimpoBats XMMHYECKHE PEAKLIUH 10 Pa3IHIHBIM IIPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3IMuHbIX (JaKTOPOB IO
PYKOBOJICTBOM YYHTEJI.

[TpOrHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPAICHHI B Pa3IMYHbIX YCIOBHAX MOCIE
MpeaBapUTEILHON pabOTHI.

Dripenenstb OKHCIUTENh U BOcCTaHOBUTEND B OBP.

CocTaBnsATh 31EKTPOHHBIN GallaHC peakIyy.

[IpOM3BOUTE BBIYKMCIICHNUS 10 XUMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALMIO U3 y4eOHHKA U
CIIPaBOYHBIX MAaTepPHaIOB, IPAMOTHO MCIIOJIB30BaTh H3YYSHHBIH TOHATHHHBIH anmapaTt Kypca XUMHUH
HocJIe MPeBAPUTEILHOTO CTPYKTYPHPOBAHHUS MaTepHaa.

Hcronb30BaTh NP BBITIOJIHCHUH YYEOHBIX 3a1aHUI U B IPOIIECCE UCCIEI0BATEILCKOM AESTEIBHOCTH
Hay4YHO-TIOMYJSIPHYIO JIUTEPATyPy XUMHYECKOTO COJICPIKAHHUS, CIPABOYHBIE MaTePHAIIBI, PECYPCHI
NHTepHeTa 1mociie KOHCYJIBTAIUH C TIeIaroroM.

PacKpbIBaTh CMBICI N3y4aeMbIX MTOHATHUI, a TAKXKE CMBICI TEOPUH DICKTPOIUTHYESCKON THCCOLMAIINY C

OTIOPOH Ha CXEMBI.
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DOBSACHATD TPUUUHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IeJarora.

CocTaBiATh ypaBHEHNS AUCCONUAIINH KHCIIOT, IIEI0YeH U COJICH, ITOTHBIE U COKPAIEHHEIE HOHHBIE
YpaBHEHUS] XMMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[[TaHMPOBATh M OCYHIECTBIATH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTE HAOTIOCHHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCIEPUMEHTA I10CNIe NPEABAPUTEIbHOH paGOTEI.

CrenoBate npaBuiaM 6e30macHOi paboTHI B 1aOOPAaTOPUH MIPH UCTIONB30BAHIH XUMHYECKOI MOCYIBI
000pyI0BaHHs 10J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTH BBIYMCIICHUS 10 XUMHYECKAM YPAaBHCHUSM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMAIIO U3 ydeOHNKa U
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIOJIB30BaTh N3YUSHHBII MOHSATHHHBIH anmapar Kypca XUMUR
HOCJIe TIPeIBAPUTEIILHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnionp30Bath Ipy BEIITOTHEHUH YIEOHBIX 3a/IaHUH U B TIPOIIECCE HCCIIEJ0BATEIILCKOH IS TEIFHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPaTyPy XUMHYECKOTO COJEPIKAHU, CIPABOYHbBIE MaTEPHAIIBI, PECypCh
HHTepHeTa 1ocie KOHCYJIbTAIMH C IIearoroM

9 KUIIACC

(2 g4 B HEmeMO, Bcero 68 u)

MpumepHblie Tembl,
pacKpbiBaloLne AaHHbIW pasgen
nporpammbl, OcHOBHOe coaepKaHue
M KOIMYEeCTBO 4Yacos, 0TBOAMMOe
Ha UX usyyeHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Paszzes 1. BemjecTBo U xXMMu4eckue peakuuu (104)
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IloBTOpEHUeE U yriy6ieHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

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

CrpoeHne BemecTa: BUbI XHMUYECKON CBSI3U U THUITBI
KPHCTAJUINYECKUX PEIIETOK. *3aBUCHMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHHUS. >

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

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMOHCTpanumu

1. Mogenu KpucTa//In4eCKUX pelléTOK HeOpraHU4YeCcKUxX
BelleCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaxtuaeckas padora Ne 9 «KauecTBeHHbIE peaKIK HA HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapaKTepHu30BaTb XMMHUYECKHE 3/IEMEHTBI NIEPBbIX TPEX ePHUOJ0B, Ka/IUA U KaJbIUsA 110 UX
noJioxkeHuio B [lepuosnyeckoit cucreme /l. . MenpesieeBa c onopoi Ha alropuTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpraHMYeCKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061Me XMMUYECKHe CBOWCTBA BEIECTB PAa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBA IPUMepaMH MOJIEKYJ/IIPHBIX yPAaBHEHUH XMMHUYECKUX PEAKIMU C OTIOPOM Ha CXEMY.

OnpeensiTh BUJ XUMUYECKON CBSI3U U TUI KPUCTA/IMYECKON PELIETKU BelllecTBa C ONIOPOH Ha
CXeMy.

[IporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS T10CJIE IPEABAPUTEIBHOIO
pas6opa.

BbicTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOY Ha
MHbOpMaIUI0 U3 YiebHHUKA U CIIPaBOYHbIX MaTEPUAJIOB, FPAMOTHO HCI0JIb30BaTh U3Y4eHHbIH
MNOHSATUUHBIN alnapaT Kypca XUMUHU.

Hcnosib30BaTh NpH BBINOJHEHUH YYeOHbIX 33/JaHUH U B IpolLiecce UCCIe0BaTebCKON
JlesITeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUU€ECKOT0 COJleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa N0 pyKOBOACTBOM Nlefarora.

PackpbIBaTh CMBICT TEOPUH 3JIEKTPOTUTHYCCKON quccorrani. OObACHATh PUYHUHEL

JIEKTPOIIPOBOIHOCTH BOAHBIX PACTBOPOB;

CocTaBisATh ypaBHEHHS AUCCOLMAIIMN KHCJIOT U IEJI0YeH, ITOJHbIE M COKpAIeHHbIe XHMUUECKUE

YPaBHEHUSI XUMHIECKHUX PEAKIMii HOHHOTO OOMeHa.

Paszaen 3. HemeTasibl

U UX coeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTHKaA
XUMUYeCKHX 3j1eMeHTOB VIIA-
rpynmnsl. 'asioresn!

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEHUS aAaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3HYecKre CBOHCTBA
NPOCTBIX BEIECTB — I'aJIoreHoB. XUMHYeCKHe CBOMCTBA Ha
npuMepe xJopa (B3auMo/ieiCTBHE C MeTa/JIaMH,
HeMeTa/UIaMH - BOZ0POJIOM M KUCI0POoM, *1iesoqamMu®).
XnopoBogopo. CostsiHasi KUC/I0Ta, XUMHUYeCKHe CBOWCTBA,
*nosyyeHue*, npuMeHeHHe. KauecTBeHHbIe peaKkIMK Ha
rajJloreHu/-MoHbl. */[eficTBUE XJI0pa U XJI0POBOAOPO/A Ha
OpraHu3M yeJioBeKa.* BaxkHel1Ie XJIOPUABI U UX

OGBACHATD 0061IHe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB M UX COeJUHEHUH B
npejiesiax MasbIX IEPUO/OB U IJIaBHbIX NoArpynn [lepHoanyecKkoi cucTeMbl XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C MCIOJIb30BAHHEM CXEMBI.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYECKHE CBOWCTBA POCTHIX BELIECTB IaJIoreHoB (Ha
HpUMepe XJIOpa) U CJIOXKHBIX BELeCTB (XJ10pOBOZ0PO/A, XJIOPH/iA HATPHUS), CTOCOBBI UX
HOJIy4eHUs], IPUMeHEHHE U 3HaYeHHe B IPUPO/ie U )KU3HU YesIoBeKa MocJie
CTPYKTYpHUPOBaHHs MaTepyaJa.

OnpeJie/siTh raJIOTeHNU/I-MOHBI B pACTBOPE C UCMO0JIb30BaHUEM Tab IuIbl "XapaKTepHble
peakl Y Ha aHUOHBI".

[171aHUPOBATh U OCYILECTBATh HAa IPAKTHKE XUMUYECKHE SKCIIEPUMEHTDI, IPOBOJJUTh
HabJII0/IeHUS, [1e/1aTh BbIBO/BI 10 pe3yJIbTaTaM 3KCIePUMEHTa [10CJIe TPe/iBapUTEIbHON
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HaxoXJeHue B IIpupoje.

JleMoHCTpanumu

BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThl
JlabopaTOPHBIH OIBIT:

Pacno3snaBaHue XJ10pU/-MOHOB.

paboThI.

CrnefoBaTh NpaBu/IaM 6e30MacHOM paboThI B JIaGOPATOPHU NPH UCIIOJIb30BAHUU XMMUYECKOH
HOCy/ibl M1 060PYy10BaHHUs 110/, PYKOBOJICTBOM Ile/iarora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa UHPOPMALHIO U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCNO0JIb30BaTh U3yYEHHbIN MOHITUHHbBIN
anmapar Kypca XUMHH.

Wcnosip30BaTh NP BbINOJHEHUH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYIO JIMTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHabl, pecypcbl UHTepHeTa

Tema 4. O61asa
XapaKTepUCTHKa
XUMHYECKHUX 3/71eMeHTOB VIA-
rpynmsl. Cepa 1 eé
coeauHeHus (5 4)

O6111aa xapaKTepUCTHKA 3/1leMeHTOB VIA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS ATOMOB 3THX 3JIEMEHTOB,
XapaKTepHble [IJIS1 HUX CTelleHU OKucieHUus. CTpoeHue U
¢dusuveckre cBOMCTBA NPOCTHIX BELECTB — KUCIA0POAA U
cepBhl.

AnnotrponHsle MoaubHKaLUH KUCJI0POJA U CephI.
XuMuyeckre CBOMCTBA cepbl. CEpOBOJIOPO/I, CTPOEHHE,
dusnyecKkre U XMMHYeCcKHe CBOWCTBaA (KUCTIOTHbBIE U
BOCCTAaHOBUTeJIbHBIE). OKCH/BI CepbI KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHas KUCI0Ta, dusnyeckue

Y XUMU4Y€eCKHe CBOHCTBA (06OLIMe KaK MpeCTaBUTEs
KJIacca KMCJIOT U creljudryecKre), IpUMeHeHHe.
CepHucTas KucC/I0Ta.

*XUMHYecKre peaKL Uy, Jexxalye B OCHOBe
IPOMBIIIJIEHHOTO0 CII0co6a MoJy4YeHUsl CEpHON KUCI0ThL*
CoJsu cepHOM KUCJIOTBI, KaueCTBEHHas peaKLus Ha
cysibdaT-uoH.

Haxox/ieHHe cepbl ¥ eé coeJUHEHUH B IPUPOJIE.
*XUMHYecKoe 3arpsi3HeHNe OKpYKarolel cpeJibl
COeJMHEHUSIMU cepbl (KUCIOTHBIE LOXK/H, 3arpsi3HEHHE
BO3/lyXa 1 BOJI0EMOB), CIOCOGBI €T0 NpejoTBpalleHus.*

JleMOHCTpanumn

Kosnekuuu (BuseomMaTeprasnbl): cepa U eé coelMHEHHUS.
O6yrsiMBaHUe caxapa noJ JeicTBrueM
KOHIIEHTPUPOBAHHOM CEPHOI KUC/IOTBI.

JlaGopaTopHble U NpaKTHYeCKHE PaGoThI
JlaGopaTopHbI€ OMbBITHI:

O6HapyxeHUe cyabdaT-HOHOB.

B3auMozielicTBre pa36aBJeHHONU CEPHON KUCJIOTHI C
LIIMHKOM. BeIuuc/ieHust

110 YpaBHEHUSIM XUMHUYECKUX PeaKI[UH;

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coeMHEHUH
C y46TOM CTPOEHUS UX aTOMOB C OIIOPOY Ha cxeMy "HU3MeHeHUe paiuycoB B NOArpynmnax".
XapakTepusoBaTh $pu3NUECKHe
Y XMMHUUYeCKHe CBOMCTBA IPOCTOr0 BellleCTBa CePhI U eé coeJHHEHUH (cepoBO10po/ia, OKCH/IO0B
CepBbI, CEPHOU KUCJIOTHI, CyJIbYATOB), CIOCOGHI KX MOJIyYEeHHs], IPUMEHEHHE U 3HaYeHUe
B IIPUPO/Ie U )KU3HU YesI0BEKA C OOPOH Ha CXeMy U IJIaH.

OnpeaensiTb HaJM4YKe CyJbdaT-HOHOB B PacTBODE.

OO6BACHATD CYIIHOCTb 3KOJIOTMYECKUX MTP06JIeM, CB3aHHBIX C IepepaboTKOH coeJUHEHUH cephl
nocJie CTPYKTypUpPOBaHUsI MaTepHasa.

[I1aHUpOBaTB M OCYILECTBJIATD HA MPAKTHKe XUMUYECKHe 3KCIEPUMEHTHI, TIPOBOJUTh
HabJ110/leHus, ieJIaTh BBIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa.

CiefoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH MUCNIOJIb30BAHUHN XUMUYECKON
nocy/ibl 1 060pyA0BaHuUs 10J] pPyKOBOACTBOM Ilefiarora.

[Ipon3BOUTE BEIYHCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yyeGHUKA, CIPaBOYHbIe
MaTepHasbl ([lepuouiecKyro cCHCTEMY XUMHUYECKUX 3/1eMeHTOB /. Y. MeHieseeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJIE, 3JIEKTPOXHMHUYECKUH Psifi HANPSHKeHUH
METaJJIOB).

Hcrosip30BaTh MPH BBIMOJHEHUH yue0-

HBIX 33/IaHUH U B IIPOLIECCE UCC/IE0BATEbCKOH e TeIbHOCTH HAYYHO-IIONYJISIPHYIO JIMTEPATYPy

XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl MHTepHeTa

1ocJle KOHCYJIbTAlMU C IeiaroroM
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Tema 5. O61asa
XapaKTepHUCTHKA
XUMHYeCKHX 3/1eMeHTOB VA-
rpynibl. A30T, pochop u ux
coeJUHEeHUs

(74)

O611aa xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS ATOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTeNeHHU OKUCIeHU.

A30T, pacnpocTpaHeHHe B IpUpoie, U3nYeCcKUe U
XUMHYeCKHe CBONCTBA (B3aUMOAEHCTBUE C METAJIAMU U
HEMeTaJUIaMH - KUCJIOPO/IOM U BoZopoioM). KpyroBopoT
a30Ta B IPUPOJE.

AMMuak, ero pusrnyeckue U XUMHUYECKUEe CBOMCTBA
(oxuceHHe, OCHOBHBIE CBOMCTBA BOAHOI'0 PAacTBOpA),
*nosyyeHue* u npuMeHeHue. CoJIM aMMOHHUS, UX
dusnveckre U XUMHYECKHE CBOUCTBA (pasJiokKeHUe,
B3aUMO/IEWCTBUE CO I1leJI04YaMHU), IPUMEHEHUE.
KauecTBeHHast peakiysi HA HOHbI aMMOHHUSI.

A3oTHast KMCJI0Ta, eé GHU3UIECKHe U XUMHUYeCKHe CBOUCTBa
(oburre Kak NpeCTaBUTENS KJacca KUCIOT U
cnenubryeckye). A30THCTas KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIel aMMOHHS B KaueCTBE MUHEPATbHbIX
YAOGpEeHUN.

*XHMMHYecKoe 3arpsi3HeHHe OKpy»XKaroLleil cpesibl
coeJMHEHUSIMHU a30Ta (KUCJIOTHbIE JOXKAH, 3arpsi3HEHHE
BO3/1yXa, IOYBbI U BOJLOEMOB).*

docdop, *ayorponHsle Moaubukanuu pocpopa*,
¢du3nyecKre U XUMHYECKHe CBOMCTBA (B3aUMOJIeCTBHE C
MeTa/yIaM{, HeMeTa/lJIaMH, *KOHLLeHTPUPOBAaHHOH
a30THOH U CepHOH KHUCI0TaMHU).*

Oxkcup dpocdopa(V) u pocoopnas kucaora, usndeckue u
XMMHYeCcKHe CBOUCTBA, oJiyyeHue. KauecTBeHHas
peakuus Ha ¢ochaT-HUOHBL

HUcnonb3oBanue dpocdaToB B KaueCTBEe MUHEPAJIbHBIX
yA06peHui. 3arpsisHeHHe NPUPOJHbIX BOJJOEMOB
docdatamu. JleMoHCTpALUH

Kosneknuu: pocdop u ux coeiuHeHUs.
B3sanmozelicTBMe KOHLLIEHTPUPOBAHHONW a30THOW KHUCJIOThI
C MeJibl0.

JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlabopaTOpHbBIe ONbIThI:

1. BsauMoelicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMu a30THbBIX U GocPOpHbBIX
yA00peHUM.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYeHHe ero CBOMCTB.

Buruucaenus

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-IpynIbl U UX
COeJJMHEeHUH C y4éTOM CTPOEHHUS UX aTOMOB.

XapakTepHu3oBaTh PU3HYECKHE U XUMUYeCKHe CBOWCTBA IPOCTHIX BelLeCTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, coJied aMMOHUS1, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHoii kucaoTel, pocdaToB), CHOCOOHI UX MOTYIEHUS, IPUMEHEHHE U
3Ha4yeHHe B IPUPOJe U )KU3HH YesloBeKa C UCI0/1b30BaHUEM CXeMBI.

OnpeensiTb HOHbI aMMOHUS U pochaT-HOHBI B PaCTBOPE C MCI0JIb30BaHUEM TabJHLbI
"XapakTepHble peaKLlMM Ha KATUOHBI U aHUOHBI".

O6BACHATD CYIIHOCTb 3KOJIOTMYEeCKUX NTP06JIeM, CBSI3aHHBIX C HAX0XK/JeHHeM coeJUHeHUH
asoTa u pocdopa B OKpyKarlieH cpese.

[l1aHMpOBATDb U OCYLIECTB/IAThL HA NPaKTHKe XUMHUYeCKHe SKCIIepUMEeHTbl, IPOBOJUTb
HabJIl0/leHus, fieJlaTh BbIBOJIbI 10 pe3yJibTaTaM 3KCIepu-MeHTa.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JJaG0PATOPUU IPH UCIOJIb30BAHUU XUMUY€ECKOH
NoCy/ibl U 060pyAOBaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NpHY BBINOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yyeOHMKa, CIPaBOYHbIe
MaTepHasbl (IePUOJUYECKYIO CUCTEMY XUMHUUYeCKHX 3/ieMeHToB /. M. MeHze/ieeBa, Tab ULy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHMH U cOJIel B BOJe, 3JIeKTPOXUMHUYECKUH PAJ, HaNps>KeHU I
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIMTEPATypy XMMHUUECKOT0 COZiep>KaHHs, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa noc/ie KOHCYJIbTalMH C IelaroroM
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— I10 YypaBHEHUAM XUMHUYECKUX peaxumﬁ

Tema 6. O61as xapaKTepuc-
THUKA XMMHU4Y€eCKHUX 3/IEMEHTOB
IVA-rpynnsl.

YryiepoJ M KpeMHM# M UX
coeJUHeHUs

(84)

Yrnepop, asnoTpomnHble Mogudukanuu (rpadur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, GU3NYecKHe U XUMUYECKHe
cBoiicTBa. Afcopbuusa. Kpyrosopor yrieposia B Ipupo/ie.
Oxcuapl yrieposa, ux GusnyecKue U XMMHUYeCKHe
CBOMCTBA (B3aMMOJEHCTBHE C MeTa/l/IaM{, HeMeTaJlJIaMHy,
*KOHLEHTPUPOBAHHOU a30THOU U CEpHOM KUCI0TaMu)*,
UX JleHiCTBUE Ha )KUBbI€ OpPraHU3MBI, *1o/1yyeHne*

Y IpUMeHeHHue. *JKoJIorn4ecKye npo6.JieMbl, CBA3aHHbIE C
okcugoM yruepoga(lV); runoresa riobaabHOTO
NOTeNJIeHUsI KIMMaTa; TapHUKOBBIN 3 dekT.*

YroJsibHasi KUCJIOTA U €€ COJIY, UX GU3NYECKUE U
XUMHYeCKHe CBOWCTBA, No/1yYeHUe U TPUMEHEHHE.
KavecTBeHHas1 peakiys Ha Kap6OHAT-UOHBI.
*Mcnosb30BaHKe KApOOHATOB B OBITY, MEIUIMHE,
INPOMBIIIJIEHHOCTH, CeIbCKOM X031 cTBe.*

KpemHu#, ero pusnyeckue U XuMudeckue cBoHcTBa (Ha
npyMepe B3aUMO/IeHCTBHUs C MeTA/UIaMU U HEMETAJIJIaMH ),
*MoJiy4eHNe U IPUMeHEHHE B 3JIEKTPOHUKE.*
*CoeJMHeHUs] KpeMHUs B iprupoje. O6uue
npezcTaBjeHNs 06 okcuze kpeMHusA(IV) u kpeMHueBoOH
kucaoTe. CHIMKATBhI, UX UCIO0JIb30BaHUE B GBITY,
MeJMLIMHE, TPOMbILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTEPHAJIbl: KEPAMUKA, CTEKJIO, IEMEHT,
6eTOoH, xes1e306eToH. [IpobieMbl 6e30mMacHOTO
UCII0JIb30BaHHUsI CTPOUTEJBHBIX MaTEPHA/IOB B
NOBCEJHEBHOM :KU3HU.* JleMOHCTpanuu

Mogeu KpucTa//In4ecKuX pelléToK aaMasa, FpaduTa,
MOJIEKYJIBI QyJlIepeHa.

Apncop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [Ipotusoras.

BupeomaTepuasbl: CUIMKaTHas NIPOMBILLIEHHOCTD.
Mogeiu MoJieKy./1 OpraHUYeCKHX BellecTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbIii onbIT: KayecTBeHHas peaknus Ha
Kap6oHaT-HoH. [IpakTHYeckre paboThI:

Ne 11. [TosiyyeHHe yrieKUcI0ro rasa v UsydeHue ero
CBOMCTB.

Ne 12. PemieHne akcneprMeHTa/IbHBIX 3324 110 TeMe
«HeMmeTasibl».

BeruuciieHus mno YpaBHEHHUAM XUMUYECKHUX peaKuuﬁ
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O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeZIMHEHUH C y46TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA POCTHIX BELIECTB yIiepoJa U
KPEeMHUS U UX coeJUHEHUH (OKCH/0B yTJIepo/a, yroJbHOM KUCI0ThI, Kap6OHATOB, OKCH/A
KpeMHU$, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX MOJy4eHUs, IPUMEHEHHE
Y 3HaYeHHe B IPUPOJie U XKU3HU YesI0BeKa.

OnpefessiTb KApOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3aHHBIX C HAX0XK/JeHHUEM YIJIEKHUC/IOTO rasa
B OKpy»aroliei cpege.

[171aHUPOBATh U OCYILECTBATh HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,

[IpoBoAUTE HabII0/I€HNS, [ie/1aTh BbIBOJbI 110 pe3y/bTaTaM 3KCIIeEpUMeHTa IocJle
npeABapUTEIbHON pabOTHL

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH MUCTIOJIb30BAHUY XUMUYECKON
NoCy/ibl U 060pyAOBaHUS.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yyeGHMKa, CIPaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XMMHUYeCKUX 3jieMeHTOB /I. M. MeHzesieeBa, TabiuIy
pPacTBOPHMMOCTH KHCJIOT, OCHOBAaHUM U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsJl HANPsHKeHUH
MeTaJlJIOB) T0C/Ie KOHCYJIbTAIUH C [1eJJaroroM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33JJaHUH U B ITpoliecce UCCIeL0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIPHYIO JIUTEPATYPy XMMHUUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa




Paspe 2. MeTa/uibl ¥ MX coeguHeHus (20 u)

Tema 7. O6111e CBOMCTBaA
MeTaJlJIOB
(449)

O61m11aa XxapaKTepUCTHKA XUMUYECKUX 3/IeMEHTOB —
MeTaJIJIOB Ha OCHOBAHUU HX MOJIOKEHHA B
[leproanyeckol cucTeMe XUMHUYECKHX 371EMEHTOB

. U. MeHzienieeBa U cTpoeHUs aToMOB. CTpoeHue
MeTaJlJIoB. MeTa/iMyeckas CBSI3b U MeTa/JIMYecKas
KpUCTa/INYecKas pelléTKa. JJ1eKTPOXUMUYECKUH psj
HalpsbKeHUH MeTasnoB. Pu3nyeckue U XMMHUYeCcKHe
CBOICTBA MeTaJLJIOB (B3aUMOZe€CTBUE C KUCJIOPOI0M,
BOJI0H, KMcoTaMu). *0611 e CIoCOObI MOTYIEHUS
MeTas10B.*

*[loHsITHE 0 KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOODI
3alIUThI OT KOppo3uu. CIJIaBbl (CTaslb, YYTYH,
JIOpaJIIOMHUHUH, 6pOH3a), UX IPUMeHeHHe B GbITY U
NPOMBIIJIEHHOCTH. *

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYECKUMU CBOUCTBAMH.

Mozienn KpUCTa/NIMYeCKUX PEeLIETOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3usl MeTa/lJI0B.

JlaGopaTopHble U NPaKTUYEeCKHUe PaGoThI
Jla6opaTopHbIe ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METAJLJIOB.
3aBHCHMOCTb CKOPOCTH peaKLM1 MeTajljla C KUCIOTOH OT
IPUPOALI MeTaLIA.

BeruuciieHus1
10 YPaBHEHUSIM XMMHUYECKHUX peaKLUH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHA NPU ONIMCAHUU CBOMCTB
BeLIeCTB U WX NpeBpallleHUuH.

O6bACHATD 061 He 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
coeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepH30BaTh CTPOEHHE MeTa/IJIOB, 061IMe GU3NYeCKHe U XUMUYeCKHe CBOMCTBA MeTaJlJIOB.

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

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JJaG0PATOPUU IPH UCIOJIb30BAHUU XUMUY€ECKOH
OCy/Abl U 060PY/10BaHUS.

[TpoM3BOUTD BbIUMC/IEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI yyeGHUKa, CIPaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XUMHUYeCKUX 3ieMeHTOB /I. M. MeHze ieeBa, TabiuIy
PacTBOPHMMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HaNPsDKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B IpolLiecce Hcce0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIIPHYIO JIUTEPATYPY XMMHUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa nocJie npeBapUTeAbHON KOHCYIbTALUHU C IIeZJaroroM

Tema 8. BaxkHelIne
MEeTaJLJIbl U X COEAUHEHUS
(164)

lllesounble MeTasbl [losoxkeHue B [lepuoguyeckoit
CUCTEMe XUMUUYeCKUX 3jieMeHTOB /[I. U. MeHeneeBa,
cTpoeHue aToMOB. Haxox/jeHre B npupo/e.

dusnveckre U XUMHUYECKHE CBOUCTBA (Ha mpuMepe
HaTpus U Kaus). OKCUbI ¥ TUAPOKCU/IbI HATPUS U KaTHSL.
[I[puMeHeHHe 11e/I0YHBIX METAJJIOB U UX COeJUHEHUH.
[IlesiouHO3eMeIbHbIE MeTaJ/L/Ibl MATHUM U KaJIbIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproaudeckoit cucteme
XUMU4YeCKHX 3/ieMeHTOB /. U. MeHiesieeBa. HaxoxeHue B
npupojie. Pu3ndeckre U XUMHUYECKHE CBOHUCTBA.
BaxkHeH e coeIMHEHUS KaablusA (OKCUJI, TUIPOKCU,
coun). *XKécTkocTb BOAbI U CIIOCOOHI €€ ycTpaHeHus.*

OGBsCHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPyNINax v
UX COeIMHEeHUH C Y4€TOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIJIOB U UX
coelUHeHUH (OKCUJIOB, TUJIPOKCH/IOB, COJIel ) C OTIOPOU Ha CXEMY, CIOCOOBI UX MOTYIEHUS,
NMpUMEHEHHUE U 3HAaYEeHHUEe B IPUPOJe U X KU3HU YeJIOBEKa.

Pacrno3HaBaTh € MOMOIIbIO KAUeCTBEHHBIX PeaKIMi HOHBI METAJVIOB (MarHus, aJJlOMUHUS, IIMHKA,
JKeJie3a, MeJiH) € UCTI0JIb30BaHHeM TabJ uIbl "XapaKTepHble peaKI[My Ha KaTHOHbI'".

HJIaHI/IpOBaTb W OCYUIEeCTBJIATb HA IPAKTUKE XUMHUYECKHE IKCIIEPUMEHThI, MIPOBOAHUTb
Ha6JIIOAGHI/IH, AeJ1aTb BbIBOAbI 11O p€3y/JIbTAaTaM 3KCIIEPUMEHTA.

CrnefoBaTh NpaBuIaM 6e30M1acCHON paboThI B JTA60PaTOPUH IPH MCIIOJIb30BAaHUH XUMUYECKON
HOCYZbl ¥ 060PY0BAHMS.

HpOI/IBBOﬂI/ITb BbIYUCJ/IEHHA 110 XUMHWY€CKHUM YPABHEHUAM.
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Amomunuil. [lonoxeHue B [lepruoanyeckoit cucreMe
XMMHYeCcKUX aeMeHTOB /I, . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XUMUYeCcKHe CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
IUAPOKCHUAA.

2Keneso. [losoxkeHue B [lepuoguyeckoil cucteme
XMMUYeCKUX 3y1eMeHTOB /I. U. MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofie. Pusrnyeckue u
XUMHYeckue cBoicTBa. OKCH/ABI, THAPOKCUJBI U COTU
xesnesa(ll)

v xkenesa(lll): cocTas, cBOMCTBA U noy4eHue.

JleMoHCTpanumu

B3auMozelicTBHe HaTpHUs C BOJOM.

OkpallMBaHUe NJJaMeHW MOHAMU HaTpUs U KaJlusl.
OkpaluBaHUe NJJaMEHU MOHAMU KaJIbLIUSL.
B3aumozeicTBre OKCH/Ia KAJIbLUS C BOJOH.
BuzneomaTepuasbl: ropeHUe XeJle3a B KUCI0pOo/Jie U XJI0pe.

JlaGopaTopHble M NPaKTHYeCKUe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMH aJIIOMUHHSA U €T0 CIJIABOB.
AmdoTepHbIe CBOKWCTBA THPOKCHA AJIIOMUHHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.

JKécTkocTb BOABI U METO/Ibl €€ yCTPaHEeHHUH.
[IpakTH4eckre paboThI:

Ne 10. Pewrenuve akcnepuMeHTaIbHbIX 3a/1a4 110 TeEMe
«MeTannbi».

BeruuciieHus1
110 YPaBHEHUSIM XMMHUYECKHUX peaKL Ui

BeicTpanBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIH
anmapar Kypca XHMHH.

HWcrnosib30BaTh MPU BBINOJHEHUU YYe€OHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITEe/IbHOCTH HayYHO-OMYJISIPHYO JIMTEPATYPY XUMHUYECKOI'0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHabl, pecypcbl UHTepHeTa

Pasaen 3. MepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHnYeckux Bewectsax, 104

Tema 9. NepBoHayanbHble
XMMUYECKME NOHATUA 06
OpraHMYecKunx BeLecTsax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpOEeHUA OpraHuYecKux coeiJMHeHUH yrJjepoja.
HepBOHa‘-IaJIbeIe MOHATHUA 06 OpraHUYECKHX BellecTBax
KaK O COeJUHEeHUsX yrjepoZa (MeTaH, 3TaH, 3THUJIEH,
alleTU/IEH, 3TaHOJI, [VIMIEPHUH, YKCycHas KucaoTa). *Ux
COCTaB u XUMHYECKOEe CTpoeHue. Kﬂaccnd)m{aum]
OpraHU4eCcKux BeLL[eCTB.* [lonaTne o0 OGHOJOTUYECKU
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

OO6BACHATb NIPUYUHBI MHOTO06pa3usl BeLeCTB, WIIOCTPUPOBATh B3aUMOCBS3b
HeOpTaHUYeCKUX COeJMHEHUH yTiepo/ia ¥ OpraHu4YecKUX BellecTB 10/, PYKOBO/JCTBOM
YUUTEIS.

OO6'BACHATD YCJI0BHUS 6€30I1aCHOI0 UCNOJIb30BAHUS BEIECTB U XUMUUECKUX PeaKLUH B GBITY.

XapakTepu30BaTh POJIb XUMUH B Pa3/IMYHbIX chepax AesTeSTbHOCTH JII0jeHd, OCHOBHbIE
Bell[eCTBA U MaTepHaJIbl, IPUMeHsieMbIe B )KU3HHU COBPEeMEHHOT 0 YeJI0BeKa.
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OpraHU4eCcKHX U HeOPraHUYeCKUX CoeJUHEHUH.*
[IpupoAHbIE HCTOYHUKH YTJI€BOAOPO/OB (YToJb,
NPUPOHBIH I'a3, HePTh), NPOJYKTHI X NEPepabOTKH, UX
pOJIb B GBITY U TPOMBILIJIEHHOCTH.

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

Tema 10. Xumus 1 okpyxaromas
cpena, 1u

HoBble MaTepuasbl U TeXHOJIOTHU. BelecTBa u
MaTepHaJibl B IOBCeJHEBHOH XKU3HU YesJl0BeKa. XUMUS U
3n0poBbe. be3onacHoe ucnosib30BaHYE BeLECTB

Y XUMHUYEeCKUX peaKLUi B GBITY.

OCHOBBI 9KO0JIOTUYECKOH IPAMOTHOCTH. XUMUYECKOe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JonycTuMas KoHueHTpanus Bemects — [1/1K).

PoJib XMMHH B pellleHUH 3KOJIOTUYECKUX TPOo6IeM

06061eHre MaTepyaa no
Kypcy «Heopranunieckas
XUMHUsY, 34

O6o0611eHMe U cUCTeMaTH3alMs 110 Kypcy
«HeopraHuyeckast XuMusi»

XapaKTepHu30BaThb POJIb XUMHUH B Pa3JIMUHbIX chepax JeATeSbHOCTH JII0/ieH, 0CHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHseMble B )KH3HU COBPEMEHHOI'0 YeJI0BeKa.

. O6'BACHATD YC/I0BUSA 6€30I1ACHOI0 UCII0JIb30BaHUSA BEIECTB U XUMUYECKUX PEAaKLUH B OBITY

AHasm3npoBaTh M KPUTHYECKH OLlEHUBATh MHPOPMALMIO O BJIUSHUHU NPOMBILIIEHHOCTH,
CeJIbCKOr0 X035 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE OKPY»KaloIel cpe/ibl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX ¥ OTPaBJIEHUSAX.

[IppHHUMaTh yyacTHe B 06CYKJeHUH IPO6/IeM XUMUYECKON U 9KOJIOTUYeCKON HaNpaBJIeHHOCTH,
BbICKA3bIBaTb COOCTBEHHYIO TO3ULIMIO 10 TPOGJIeMe U NpejaraTb BO3MOXHbBIE Ty TH eé
peleHuUsiC onopoi Ha MHOpMaIMIo U3 YieOHUKA U CIPaBOYHble MaTepHalbl, PeCYPCHI
HHTepHeTa

[Ipn paspaboTke pabGoyed HporpaMMbl B TeMAaTH4YeCKOM IJIAHUPOBAaHUU JOKHBI OBbITh YYTEHbl BO3MOXXHOCTH MCIIOJIb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SIBJISIOLIMXCI y4yeGHO-MEeTOJUYECKHMMU MaTepHasaMy (MyJbTHUMeAUIHbIE IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHHUKY,
3JIEKTPOHHBIE GUBJINOTEKH, BUPTyasbHbIE 1a60paTOPHUU, UTPOBBIE IPOrPaMMBbl, KOJJIEKIMY LUPPOBBIX 06pa30BaTeIbHBIX PECYPCOB), UCNOJIb3YEMBIMU AJIs1 00yYeHUs U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHbBIMU B 3JIEKTPOHHOM (LU$POBOM) BHUAE M pealU3yMIIMMU JAUJAaKTUYecKHe Bo3MoxkHocTu HKT,
coZiep’kaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUM.
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