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[HOACHUTEJIBHA A 3AIIMCKA

PaGoyast mporpaMma 1o XUMHUH Ui OOYYaroIIMXCs C 3aJEPKKOM MCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOIO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero oo6pazosanus (IIpuka3 Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 00111ero 00pa3oBaHus A1 00yUaIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3nopoBbst  ([Ipukas Munmnpocsemnienusi Poccun ot 24 wHosiOpst 2022 1. Ne 1025),
®denepanbHOl paboyeill MporpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUs MO Y4eOHOMY
npeamery  «Xumus», DenepalbHOM  NPOrpaMMbl  BOCHUTAHHS, C  YYETOM
pacmpelieJIeHHBIX IO KjaccaM MPOBEPSIEMBIX TpeOOBaHUN K pe3yabraraM OCBOCHUS
@denepanbHON ananTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHus 711 OOyYalOIIUXCS C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHSI U JIEMEHTOB
COJIepKaHuUsl, IPEACTaBICHHBIX B YHUBEpPCAIIBHOM KoJiMpukaTrope no xumuu, Konmeniuu
npernojiaBaHus ydeOHoro npeamera «XuMus» B 00pa3oBaTeIbHBIX OpraHu3aiusx PO,
peanu3yoNIMX OCHOBHBIE 0011€00pa30BaTEIbHbBIE TPOTPAMMBI.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUUTEIIO B CO3/IJaHUU paboueil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

VYuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpPEAMETh». B cucTeMe ecTeCTBEHHOHAyYHOTro OO0pa3oBaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BAXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUM OCHOBBI XWMHYECKHX 3HAHHM,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW W3HU, HABBIKOB 370POBOTO M 0O€30MACHOrO JIJIst
YelioBeKa M OKpYyXaroled ero cpeasl oOpasza >KM3HU, a TakKe B BOCIUTAaHUU
DKOJIOTHYECKOHN KYJIBTYPBHI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coONIo/IecHneM TpaBuil  Oe30macHoil paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C IPYTUMH IpeaIMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW U OPraHWYECKON XUMHUH.
['maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArOIIUXCS W UX
0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpPe/ICTaBICHbl OCHOBOIOJIATaloe XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIUME HM3YYEHHE COCTaBa U CTPOCHUSI BEILECTB,
3aBUCHUMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHHUS BEIIECTB U MAaTEPUATIOB.



TeopeTH4ecKyt0 OCHOBY M3YUYEHHUSI HEOPraHUUYECKOM XMMHUM COCTaBIISIET aTOMHO-
MOJIEKYJIsIipHOE yueHue, llepuommueckuii 3akon .M. MengeneeBa ¢ KpaTKuMU
CBEICHUSIMU O CTPOCHUM AaToMa, BHUJAX XHUMHYECKOM CBA3U, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKHUX PEAKIIUI.

B u3yueHnn Kypca 3HauuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBui Oe30MacHoi paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzamus gaHHON porpaMMBbl B IIpoliecce 00y4deHus MO3BOJIUT 00YyHarOIUMCS
¢ 3I1P ycBOUTH KJIIOUEBBIE XUMUYECKHE KOMIIETEHIIMY U TTOHSITh POJIb U 3HAYEHUE XUMUU
Cpeau APYyrux HayK O MPUPOJE.

N3ydyenne xumuu cnocoOCTBYeT (POPMHUPOBAHHUIO Yy OOYyYalOUIMXCA HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONICHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TNPUMEHEHUS] HAaYYHBIX
3HaHU, OCHOBAHHOTO Ha MEXXIPEAMETHBIX CBS3SX C MpeaMeTamu « OKpYy KAt MUp»,
«Duzukay, «buonorusy, «['eorpadus», «Marematukay u (GOpPMUPYET KOMIETEHIUH,
HE0OXO0AMMBIE JUTsl POJAOHKEHUST 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAIBHOM  TPAMOTHOCTH, yMEHUS
BOCIIPUHUMATh WU KPUTHYECKHA AaHAIM3UPOBATh HHGPOPMAIIMIO, TPEICTABICHHYIO B
paziuuHbIX Gopmax. 3HAUMMOCTh MpPEAMETa JJIsl Pa3BUTHUS KU3HEHHON KOMIIETECHIIUU
oOyuaromuxcsi ¢ 3I[IP 3akmoyaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX JJIsl TIOBCETHEBHOM >KM3HU, HABBIKOB 3JIOPOBOTO M OE30IMACHOTO JIf
YeJI0BEKa M OKPY’KaloIleld ero cpeibl oopasza *KU3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJBTYPBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MPEAMETOM «XUMHS» MPEJICTABIACT OMPENECICHHYIO0 TPYAHOCTh JUIsl 00y4YaroImmxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIIBHOCTH, MEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAaHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHUW, MOHUKEHHBIM ITO3HABATEIbHBIM WHTEPECOM WU HU3KHUM YPOBHEM pEUEBOIO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HU3YYEHUU YYEOHOTo mpeameTra «XUMHs
HeoOxoAMMa ajganTanus o0bemMa U XapakTepa ydeOHOro Marepuana K mo3HaBaTelIbHbIM
BO3MOXXHOCTSIM JJAHHOW KaTeropuu oOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCTIOJB30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCIOKHEHUE N3Y4aeMOro MaTepHala.

[Ipy wu3yyeHUM XUMHH HEOOXOJAMMO OCYIIECTBIATh B3aUMOJICHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NeATeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTAECIBHBIX YPOKOB Ha PEILICHHUE 33]]a4 B CBSI3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOyuatomumucs ¢ 3[IP. Opranmdeckoe eTuHCTBO
MPAKTUYECKOW ¥ MBICIUTEIFHON JeATEeIbHOCTH OOYYaIOIMXCS HAa YypOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XMMHYECKUX 3HAHUHN U
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ymenuit. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSETCS W3YYCHHIO «CKBO3HBIX)
NOHATUHI ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a7aun U3yyeHus yueOHOro nmpeameTa « XuMHUs»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEICTABICHB B
®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanus. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHsS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ uHTEIIEKTa H o0miedl KyiabTypsl. OOyueHHEe YMEHHUIO YUUTHCA H
MIPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOATEIBHO B HACTOSIILIEE BPEMS SBJISIETCS] OHOM U3
BOXHEHIINX (PYHKIMHA yUeOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak U I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTebHYIO porpammy,
JOMHUHHPYIOLIEE 3HaY€HNE MPUOOPETAIOT TAKHUE LU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CITIOCOOHOM alaiTUpOBAaThCA
K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

HaMpaBJI€HHOCTh OOY4YEHHs] HAa CUCTEMAaTHYECKOE NPUOOIIEHUE Ydalluxcs K
CaMOCTOSITEIIbHOW MO3HABATEIbHOM JIEATEIIBHOCTH, HAYYHBIM U MPAKTUYECKUM METOJAM
N03HaHMs, POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHue ycIoBUi, CI0COOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOIIUMUCS OIIbITa
pPa3HOOOpa3HOW JEATENbHOCTH, IO3HAHWS W CaMOIIO3HAHHWA, KIIIOYEBBIX HABBIKOB
(KJTH04EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJIS1 PA3IMYHbBIX BUIOB
NEeSATENbHOCTH;

(bopMHpOBaHUE YMEHHI OOBACHSITH U OLIEHUBATH SIBJICHUS OKPYKAIOLIEro MUpa Ha
OCHOBAHHWH 3HAHUU U OMbITA, OJYYECHHBIX MPU U3YYEHUN XUMHH;

dbopMupoBaHuE y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOLUIEHUM, MOHUMaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’KarolleH MPUPOIHON CPeENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XUMUU
obOyuatommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

bopMHpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEACTABICHUNA O
BEIECTBAX, X MPEBPALIECHUAX U MPAKTUYECKOM MPUMEHEHUU; OBJIAICHHE OHATUIHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JiacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJIEHHUM XKWUBOW M HEKUBOW MPUPOIBI;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU

5



0e30macHOro OOpaleHus C BEMIeCTBAMH, HMCIOJIb3YEeMBbIMH B TIOBCEIHEBHOW >KU3HU,
YMEHHUEM aHAIM3UPOBAThH U MIIAHUPOBATH SKOJIOTMUECKU 0€30MacHOE MOBEACHHUE B LIEIISAX
COXpPaHEHHUs 370POBBS U OKPYKAIOIIEH Cpe/bl;

dbopMHUpOBaHUE YMEHUN YCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIAaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHATH
NPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb ITPUMEHEHHS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHUS BEIECTB,
HaOMIONCHUSI 32 MX MPEBPAlICHUSMH TPU TMPOBEICHUM HECIOXKHBIX XHUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM Ja0OPATOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYECHUUM XUMUUYECKOW HAYKW W PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKUX MPOoOJieM, B TOM YUCJE B MPEIOTBPAIICHUNA TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U aJaNITAIIMU Y4eOHOT0 MATEPHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUs» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUM JII YCBOCHMS MPOTPaAaMMHOTO Marepuajga 00ydaroluuMUCs C
311P. Bonpiioe BHUMaHHWE JOJKHO OBITH YJElIeHO OoTOOpy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPAaHEHUU OOIIero 6a3oBOro ypoBHs.
OH 0JDKEH IO COIepKAHUI0 U 00beMY OBITh aIalITUPOBAHHBIM 1 oOy4arormuxcs ¢ 3[1P
B COOTBETCTBUHU C X 0COOBIMU 00pa3oBaTeIbHBIMU NOTPpeOHOCTIMU. ClieTyeT 00JIerynuTh
oBjaZcHue wmatepuasioM ooOyuarommmuca ¢ 3I[IP mocpeactBoM ero JeTasbHOrO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM I[OBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3YaJTbHBIX
ornop, 00y4YeHUs CTPYKTYPHUPOBAHUIO MaTepurara.

Bonbiioe 3HaueHue sl MOJHOIEHHOIO YCBOCHHUSI Y4EOHOTO MaTepuania UMeeT
OTIopa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3yYaeMbIX B JJAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU TipenMeTramu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHBIH MaTepuan C pa3HbIX TOYEK 3pEHUs,
MEXITPEMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipu moAroToBKEe K ypoKaM y4YuTEeIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAJIM3UPOBaTh, CPABHUBATH, 0000IIaTh U3ydyaeMbIil MaTepual,
IJIAHUPOBATh TPENCTOSIIYI0 pPaboTy, OCYIIECTBISATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKAa3bIBAHUM
oOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJEHUSI U AesATEeNbHOCTH, oOydaronuxcsi ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTb) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIFOICHUS TIPABWJI TEXHUKH 0€30MaCHOCTH MPU MPOBEACHUH JTabOpaTOPHBIX PaboT B
XUMHUYECKOM KaOWHETE.

IlpumepHble BuAbI aeATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTeJbHBIMU MOTPEOHOCTAMHU M 00eCIeYnBAIOIINE OCMBICJIEHHOE
O0CBOEHHE CO/IePKAHNUM 00Pa30BaHMS MO NpeaAMeTy « XUMUD)

Conepxanue BUIOB JeATeNbHOCTH oOyuatomuxcsi ¢ 3[IP wa ypokax xumuun
oTpenensieTcss UX 0COoObIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
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ucnonbzyeMbpix B @OIT OOO oOumx st Bcex OO0ydyaroluxcs BUAOB JIEATEIbHOCTH
ClelyeT YCWIUTh BUIbl ACATENbHOCTH, CHEU(UYHBIE [UIsI JTAHHOM KaTeropuu
oOyyaronuxcs, 111 00ecrneueHrss OCMBICIIEGHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
0 MPEIMETY: YCUJICHHE MPEAMETHO-NPAKTUYECKOW IEATEIBHOCTH C AaKTUBHU3ALUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHUE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIArOBOCTH» B
U3YYCHUU MaTepHalia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pa3lbl, CXeMbl, 1a0JOHBI, ONOPHBIE Ta0IUIBI). 1 pa3BuTus y oOyvaromuxcs ¢ 3[1P
YMEHUS JellaTh BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYECBOTO BBICKA3BIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W kiume. Ocoboe BHUMAHHE CIEIYET
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PHUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSIMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPAMH U JIp.

[IpumepHass TemaTuyecKasi U TEPMUHOJIOTHYECKAsA JIEKCUKa cooTBeTcTBYeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3I[IP cyiiecTBEeHHBIMU SIBJSIIOTCS MPUEMBI  PabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaemble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yallbHAs
MOJIJIEPKKa, AJITOPUTMBI pa0OTHI C OMPEIETICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIU3aIluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOT'O OOIIEro o0pa3oBaHUsl y4eOHBIM MpeaMeT «XHUMHs» BXOJUT B
npeaMeTHy0 00JacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SBISCTCS 00s13aTEIbHBIM
TUTSL U3yYEHHUS.

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

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit nmporpamme, cootBeTcTBYeT ®I'OC OO0, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @DenepaibHOM aJalnTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHONM TIpOrpaMMe OCHOBHOTIO 0OIIero oOpa3oBaHUsS OOYYaIOIIMXCS C
3aJE€PKKOU MICUXUUECKOTO PA3BUTHA.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW »

COHEP)KAHUE OBYUEHUNA B 8 KITACCE

IlepBoHayYabHBIC XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Terna u  BelecTsa.
du3MUeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro

oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHbIM oOopyaoBanueM. *[loHsaTre o meromax
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MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKUX
aneMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cllokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyina. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10715
XUMHYECKOTO AJIEMEHTA B COCIUHEHUH.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakuud (COeAMHEHUs, pasloKeHus,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIOBAHUEM;
U3yYEeHUE U OINUCaHWE (PU3UYECKUX CBOMCTB OOpa3lloB HEOPraHMYECKUX BEILIECTB;
HaOroeHne PU3NYECKUX (IUIaBJICHUE BOCKA, TasHUE JIb/1a, pACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aUMOJCHUCTBUE MeJa C KUCJIOTOM) sBJICHUM, HAOMIOJACHHWE M ONMCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3sioKeHUe caxapa, B3auMOJeHcTBHE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapus, paznoxeHue rugpokcuaa meau (11) mpu HarpeBanumy,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu menu (II));u3yuenne cnocoOoB pazneneHus
cMeceil (C TNOMOIIbIO MarHuTa, (QUIBTPOBAHWE, BBIMAPUBAHUE, AUCTUJUIALIMA,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE U OMNHMCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxneimme mpeacTaBUTENIM HEOPraHNYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — 3lI€MEHT M IIPOCTOE
BelecTBo. Haxoxaenne Kuciopoia B mpupoze, pu3ndeckue 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CrIOCOObI MOJIYYEHHST KUCIOPOia B
nabopaTopur *u npomebInuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue o0 oxcugax.
Kpyrosoport kuciopoaa B mpupoze. *O30H — auioTporHasi MoaudUKaIus KUcIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiuy, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKnuu. TOIMIUBO: yrojib U METaH. 3arpsA3HEHUE BO3ayXa, YCUIICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT U npocToe BemecTBo. Haxoxknenue Bogopoaa B IpUPOJE,
(dbu3nyeckre U XMMHUYECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS ¢ HEMETANIAMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mosipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl mo xummudeckoit hopmyiie. PacueTs MaccoBO 101 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON MaccChl, MOJISIPHOTO 00BbeMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*@u3nueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
Kak pacTBopuTelb. ™ PacTBOphI. *I1oHSATHE O HACKIIIIEHHBIX U HEHACHIIIEHHBIX PACTBOPAX.
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[TonaTre pacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBoil [07M BellecTBa B
pacTBope (IIpOLIEHTHAsl KOHIIEHTpauus). MaccoBasi A0S BELIECTBA B PacTBOpE.
*XumMudeckue CBOMCTBA BOJIbI (Pa3joKeHUE, PEeaKIUU C HATPUEM, OKCHUIOM KalbIIMs,
okcusioM cepbl (IV) peakuum ¢ MetaiyiaMu, KUCIOTHBIMH W OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIbI B IIpUpo/Ie.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA MPUPOJAHBIX BO/I.

Baxmneiime  kiacchl  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpPraHMYeCKUX coeAuHeHud. OKCcuapl: cocTaB, kiaaccudukaus (KUCIOTHEIE,
OCHOBHBIC, *aM(poTepHBIC, HecoleoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMogelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KUCJIOTaMU, cojisiMu). *Tlomydyenne ocHOBaHUMN. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUe
CBOMCTBa (B3aUMOJICUCTBME C METalaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crnocoObl mosydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoJei,
*CcnocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KHUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[Tonsitne 00 aM(OTEpHBIX THAPOKCUAAX (Ha MPUMEpe NHUHKA M *aTFOMUHHUSA™):
*XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHUE C KUCIOTAMU U IIEJI0UYaMHU, Pa3IoKEHUE MpU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJacCaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3/IyX€; MOJIyYCHHE U U3YUYCHHE CBOMCTB KUCIOPOa; HAOMIOCHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHS U MPEKPAILICHUS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0IeHHEe 00Pa3IloB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BEILIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMU (HATPUEM U KaJIbleM ) (BO3MOKHO MUCIIOJIb30BAHUE
BHUJICOMATEPHUAJIOB); OIpEJEIEHUEe PacTBOPOB KHUCIOT M IIEJIOYed C TOMOIIBIO
WHJIUKATOPOB; UCCIEI0BAHNE 00Pa3IlOB HEOPTaHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
HaOJI0/ICHHE W3MEHEHHUsI OKPACKHM HWHIMKATOPOB B PacTBOpPaX KHUCJIOT U IIEJIOYEH;
u3ydyeHue B3aumopeiictBusi okcuna meau(ll) ¢ pacTBopoM cepHOU KUCIOTBI, KUCIOT C
METa/UlaMH, PEaKUUi HEUTpaau3aluu; IOJIYyYCHUE HEpPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METaJlJIa IPYTUM U3 pacTBOPA COJIU; PEIICHUE IKCTIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxxHenme Kiaccbl HEOPraHUYECKUX COEAUHEHUIN.

[Tepnoanueckuii 3akoH u [leprnoanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEIO0YHO3EMETbHBIE METAIIIbI, TAJIOT€HbI, THEPTHHIE
rasbl). *2JE€MEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCUIBI U THUIPOKCUIBI. ™

[lepnognuecknili 3akoH. llepumoamdeckas cHucTEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menpneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ dbopmbI
[lepuomnueckon cucreMbl xumMudeckux syemMeHToB . WM. Menneneesa. Ilepuonbl u
rpynmnbl. OU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpPAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX siiep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMHUUECKUX 3iemMeHToB Ilepuonnueckoi
cucrembl J[. 1. Menneneea. XapakTepuCTMKa XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepnoanueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB H IIaBHBIX
NOJArPYNN, B 3aBUCUMOCTH OT AaTOMHOTO (TOPSIIKOBOrO) HOMepa 3HaueHue
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKjaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHas (moJisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATEILHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucneHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHHs. OKUCIHUTEIN U BOCCTAHOBUTEIH.

XUMHYECKMI SKCHEPUMEHT: HW3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aWMMOJECUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHbIe CBSI3H

Peanuzanmst MeXnpeaMeTHBIX CBsi3ed MpPU M3YYCHHWM XHMHUM B 8 KIacce
OCYILIECTBIISICTCS YEPEe3 UCII0JIb30BAHNUE KaK OOLINX €CTECTBEHHO-HAYYHBIX TOHITHIA, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU JUISl OTHAEIBHBIX TMPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHUsI, 3aKOH,
aHaluu3, CHUHTE3, KilacCU(UKaIMs, TEePUOAUIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
pPaMOaKTUBHOCTh, MOJIEKYJa, DOJCKTPUUECKUN 3apsii, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3UYECKHE BEITUYHHBI, CIUHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BCH_ICCTBO U XUMHUYCCKas PCaKIMA
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[lepuonnueckuii 3akoH. Ilepuogmyeckass cuUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CtpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKU U BUIa
XUMUYECKOU CBSZU.*

Knaccudukaiuys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAs1). XMMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMUYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmst XUMHUYECKUX PEaKIUi 10 Pa3IMIHBIM MPU3HAKaM (IO YHCITy U
COCTaBy YYacCTBYIOIIHMX B PEAKIIMU BEIIECTB, MO TEILUIOBOMY 3P (DEKTy, M0 M3MEHEHUIO
CTENIEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *1N0 0OpaTUMOCTH, MO YYaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [lonsaTne o xumMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSL.
@akTOphbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAaKIUU U MOJOKEHUE XUMHUECKOTO
paBHOBECHS. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHYECKON AUCCOLMALNAN. DIICKTPOIUTAYECKAS TUCCOIUALIMSL.
OJNEKTPOJUTBI U  HEINEKTPOJUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUAILINU
BEIIECTB C Pa3MYHbBIMU BUJAMH XUMUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.* CuIbHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakuiun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 0
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ NPEACTABICHUNA OO0 3JICKTPOIUTUUYECKOMN
mucconuann. Cpena pactBopa. KadecTBEHHbIE pEakIMM Ha KAaTHOHBI UM AHUOHBIL:
XJIopua-, OpoMun-, MOAUA-, CyibdaT-, kapOoHaAT-, cuiIukar-, Gocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJlblLIUs, aTIOMUHUS, Kene3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIIME B BOJHBIX pACTBOPaXx.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALIUUYECKUX
PEIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMeTaJIoB (rpadura U ajniMasa),
CIIOKHBIX BEIIECTB (XJOpHUJIAa HATpHs); MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCIICIOBAHUE
AJNIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUALNK KUCIIOT, HIEI0YEH 1
coiiei  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUJEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA TPOTEKAHUS PEaKlMidi MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJEICHHUE Traza, 00pa30BaHHUE BOJIbI); OIMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX  pEaKui  (TOpeHue, peakUuu PpasyIoKEeHUs,
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COCI[I/IHGHI/IH); pacnno3HaBaHUC HCOPIraHUYCCKUX BCHICCTB C ITOMOIIBIO Ka4YCCTBCHHBIX
pCaKLII/Iﬁ Ha MOHBI;, PpCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4.

Hemeramibl u ux coeAMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHS  aTOMOB,
XapaKTepHbIe cTerneHu okucienus. CTpoeHne u GUu3nv4ecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYeCKHUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOEHCTBUE C METAIIIaMH,
HEMeTa/UTaMH — BOJOPOJIOM M KHUCJIOpoaoM, *menodamu’™). XmopoBogopoa. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *momydeHwe®, mpumeHeHue. *JleiicTBue xiopa u
XJIOPOBOJIOPOJA HA OPTaHW3M 4esoBeKa.™ BakHelrme XJIOpuabl M WX HaXOXKICHUE B
IPUPOJE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPO/Ia U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUSI.

CrpoeHue M (Qu3MYecKUe CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl cepbl Kak IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: pu3ndyeckue
U XUMHUYecKue cBoicTBa (oOume u crneuuduyeckue). Coiam CcepHOW KHCIOTHI,
KAaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucTas KucioTa. *XMMHUYECKHE PEaKLIUH,
JeXallhe B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJYyYeHUs CEPHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coequnennid B npupoje. [I[pumenenune cepel 1 €€ COEAMHEHNN B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKarolehd Cpebl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO61mast xapakTepucTiKa 3J1eMeHTOB VA-Tpynimbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u pocdopa, xapaKTepHbIC CTSIICHH OKUCICHUS.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKUE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u mpuMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IMIeJIoYaMu), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKMe U XMMHYECKUEe CBOMcCTBa (oOlue u
cnenuduueckue), *nomydenue.®* Hutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJbHBIX YIOOpPEHUM.
*XUMHUECKOe 3arps3HEHUE OKpPYXKalollel cpeibl COSAMHEHUSIMU a30Ta (KHUCIOTHBIC
JTOXK]IH, 3arPsI3HEHHUE BO3/TyXa, MOYBBI U BOJIOEMOB). *

dochop, *ammorponusie Moaudukamuu docdopa,* Puznueckrue U XUMUIECKUC
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
busznueckne M XMMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHepaIbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
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XapakTepucThka 3meMeHToB [VA-rpynmbl. OcoOOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHUs. BalneHTHOCTb M XapaKTepHbIE CTENEHW OKHUCIECHHS aTOMOB YIJIepoAa H
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapaKTepHbIe CTETIEHH OKUCIICHUS.

VYraepon, amwiorpornHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEHCTBHUE C METAJUIAMU, HEMETAJJIaMU,
*KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOW KHCIoTamMH)*. AncopOuus. Kpyrosopor
yraepoja B rnpupoje. Okcuabl yriepoaa, ux (puandeckue U XUMUYECKHUE CBOMCTBA,
MOJlyueHHWE U MPUMEHEHHEe, IEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
po0JIeMBbl, CBsA3aHHBIE ¢ OokcuaoM yriepoaa(lV); rumoresa rao6ambHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kucioTa u e€ coir, ux (usmdyeckue u
XUMHUYECKHE CBOWMCTBA, *moiydueHne W mnpumeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Vcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOuue npeacraBiaeHUs 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUH yriiepoia (Ha IpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOU KUCIOThL. *Mx
cocTaB U xummuueckoe crpoenue. Knaccuduxanus oprannyeckux emects.* Ilonarue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeJIKax, YriIeBOax — M UX POJIU B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHUYECKUX U HEOPraHMUECKUX COSIUHEHUM. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aMMOJICHCTBUSL C MeTalylaMd M HEMeTallaMu), *nojydyeHue* u NIpHUMEHEHUE.
*CoenuHeHus kpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHusi(IV) u
KpeMHHEBOU KucioTe. CUIMKaThl, PU3NYECKUE U XUMUYECKUE CBOICTBA, MOJYyYEHUE U
MIPUMEHEHUE B OBITY, IPOMBILIIEHHOCTH (B MEAUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIHON
u 1p.). Baxueillne cTpouTeabHble MaTepuaibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOJIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XUMUYECKUN SKCHEPUMEHT: M3yueHHuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAaKUMN HAa XJIOPUI-UOHBI U
HaOJIIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xkaroue (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHHE ¢ oOpa3uamMu  XJOpUAOB  (TaJOre€HUOB);
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COCIUHEHUSMHU (BO3MOXHO HMCIOJIb30BaHUE
BUJICOMATEpHUANoOB); HaOJIOJEHUE Ipoliecca OOYyrMBaHHUS caxapa MOJ JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOThI, U3YUYEHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakMu Ha Cyab(}aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHUE ¢ PU3UYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COECIMHEHHI (BO3MOKHO HUCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMraka U U3y4YeHue ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEAaKLMU HA MOH aMMOHHUS U (ochaT-uOH U U3y4YEHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICVCTBUE KOHUCHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTATUIMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aJcOpOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U U3y4YEHHE €ro CBOWCTB; NMPOBEJECHHWE KaYE€CTBEHHBIX PEaKLUi Ha
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Kap6OHaT- N CUJIMKAT-UOHBI U U3YUCHHC IIPHU3HAKOB UX MPOTCKAHUA, O3HAKOMIICHUC C
HpOI[YKHI’ICﬁ CUJIMKATHOM IMPOMBIIIJIICHHOCTHU, PCIICHUC OKCIICPUMCHTAJIbHBIX 3a71a4 I10
TeMme «BaxHene HeMeTamIbl M UX COCOHUHCHMU.

MeTaibsl 1 X COSTMHCHUS

OO6m1as xapakTepruCcTHKa XUMUYECKUX 2JIEMEHTOB — METAaJJIOB HA OCHOBAaHUH UX
noJioxkeHus B [leprnoguueckon cucreme xuMudeckux syneMeHToB . . MenaeneeBa u
ctpoeHus atomoB. CTpoeHue MeTaioB. Meramnuueckas CBSI3b U METaJUIMYECKast
KpUCTaJUIMYeCcKass pemeTka. OJIEKTPOXUMHUYECKUI psAll  HANPSHKEHUHM METalljIoB.
®u3nyeckue U XUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
BOJIOM, Kuciaotamu). *O0mue crocoObl mosrydeHus MetaiioB. [loHsITHE O KOpPpO3UHU
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Koppos3uu. CriaBel (CTajab, YyryH,
TIOpATIOMUHUHN, OpOH3a) ¥ MX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH. *

[Ilemounbie MeTasuibl: MOJIOKEHUE B lleproamyeckor CUCTEME XUMHYECKHX
anemeHTOB /1. . Menneneena; ctpoenne atomoB. Haxoxaenue B mpupojie. Puzndeckue
1 XUMHUYECKHEe CBOMCTBA (Ha ITpUMepe HATpus U Kajus). OKCUIBI M THIPOKCHJIBI HATPHS
u Kaims. [[puMeHeHune MEeN0YHbIX METAJIIOB U UX COCIMHECHUH.

[IlemoyHO3€eMENBHBIE METAJUIBI MATHUM U KAJIBIIAN: TTOJI0KEHUE B [leproanueckon
cucTeMe XuMu4eckux 31eMeHToB 1. 1. MeHeneeBa; CTpO€HUE UX aTOMOB; HAXO0XKJICHUE
B npupose. Puznyeckne M XMMHUYECKHE CBOMCTBA MarHusl W Kaibliusa. Baxknenmme
COCMHEHUs Kaiblusa (OKCHI, TUAPOKCHUM, cojik). *JKEcTKOoCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AnmroMuHUNA: TION0XKeHHe B llepmognueckod cCHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpOEHHME aToOMa; HaxOXJAcHUE B npupone. Puzndeckne Hu
XUMUYECKUE CBOWCTBA IIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
AJIIOMHHMUS.

Kenezo: nonoxenue B Ilepruoamyeckod CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxJaeHue B npuponue. Duszudeckue u
XUMHUYECKHE CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJJIaMH, KUCJIOTaMH U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa u
*nosydyenue.®

XHUMHUYECKHUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMH METAJJIOB U CILJIaBOB, UX
(U3NYESCKUMH CBOMCTBAMHM; M3Y4YEHHE PE3YyJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), 0COOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOYXKHO MCIOJIb30BAHKUE BUCOMATEPUATIOB); UCCIIE0BAaHUE CBOMCTB
XKECTKOW BOJBI, Mpollecca TOPEHUsS Keje3a B KUCIOpojAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHusl,
KalbliMs, amoMuHusi, 1uHka, >kenesa(ll) m xenesa(Ill), meau(ll)); nabmonenue u
ONMCAHUE TMPOILIECCOB OKPAIIMBAHUS TUIAMEHUM HMOHAMU HATpUsl, Kalausg M KaJbLUs
(BO3MOKHO HCIIOJIb30BaHHUE BHACOMATEPHAJIOB); MCCIeI0BaHUEe aM(OTEPHBIX CBOMCTB
TUIPOKCHUIA ATFOMUHUS U THAPOKCHAA [IMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 3aj71a4 10
TeMme «BakHelIe MeTaljbl U UX COCIUHCHUS.

XuMus U OKpyXKarolas cpena
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*HoBble MaTepuanbl U TEXHOJOTMU. BelmectBa U maTepualibl B IMOBCEIHEBHOM
KU3HM dYelloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHUE BELIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (ImpelenbHas JomycTUMas
KoHIeHTpanus BemecTB — [1/IK). Posib xuMuu B pemieHuu 3K0J0ru4ecKux mpoosiem. ™

*IIpupoHble MCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIM ra3, He(Th),
MPOJIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepHalioB (CTEKIJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpUAIIbI).™

MexnpenMeTHsIe CBSI3H

Peanmmszanpss MeXnpeaMETHBIX CBSA3€M IIPU H3YyYEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHbBIX TOHITHM, TaK
U TOHSTHM, SBIAIOIIMXCS CUCTEMHBIMU U OTAEJBHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOTO LUKJIA.

OO111ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHBbIH (haKT, TUII0TE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, [NepUOJUYHOCTh, HAONIOJECHUE, 3KCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEeKT, TEXHOIOIHs,
MaTepUabl.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
pPaOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUCCKUIN 3apsil, MPOBOJIHUKU, TOTYIIPOBOIHHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaLIMYEeCKas pemeérka, CIUIaBbl, (PU3UYECKHe
BEJIMYMHBI, €AWMHUIIBI HM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Connue.

buonorus: dotocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, TMOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

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

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpemmera
«Xumus» JOKHBI COBMAJNaTh ¢ pesyiabTaTamu denepanbHOil paboueil MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanboee 3HAaUNMBIMU SIBIISTFOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa30BaHUs
JOCTUTAIOTCST B XOJ€ OOYYEeHHS XUMHUU B €IMHCTBE YYEOHONW W BOCIHTATEIHLHOMN
NEATEIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MPABUIIAMU U HOPMaMU

IIOBCIACHUA 1 CHOCO6CTBy}OT nmponoeccaM CaMOIO3HAHHWA, CaMOPAa3BUTUA U COLTUAJIN3 Al
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00yJaroIIXCs.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW ITO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMM M PACIIAPEHUE
OIbITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTUYECKOTO BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
Hay4YHOMY HAaCJIEINIO, TIOHUMAHUs 3HAYCHUS] XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HWH(OpManuend o MepeaoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABIICHUS O COLIMAJIBHBIX HOPMaxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,
MO03HABATENbHBIX 33/]1a4, BBIIOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3aHUN YUEeOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JEesATeNIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE MOBEACHHUE U IMOCTYINKHU CBOUX
TOBapuIlle C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIE/ICTBHI ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKH U COCTABISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOM Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPhI, B TOM YHCIIC
HAaBBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEeHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPAaBIEHHOCTH U YPOBHS OOYYEHHUS B JAJIbHEUILIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370pPOBBII 00pa3 *KMU3HU, OCO3HAHUSI IOCIEACTBUN U HENPUSATHUS BPEIHBIX
NpUBbIUEK (YMOTpeOJEHUsT aJKOTojdsl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllleHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY M3YUYEHHMIO MpPOQeccHil U TpyAa pas3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENBHOCTH, B TOM YHCIJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIWBUIYaJbHOU
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TPACKTOPUHM TMPOJOJDKEHUS O00pa3oBaHHsl € Yy4ETOM JHUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHONW NI€ATEIBbHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
a/JalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMUYECKH LIETIECO00PA3HOT0 OTHOLIEHUS K IIPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMaHUs LIEHHOCTH 310pOBOTO M 0€30IacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (PU3NYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUs MpaBuil 0€30MacHOro
MOBE/ICHUS IPU pabOoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOKAIOUINX 37JOPOBBIO U
YKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble TpPHU H3YUYECHUU XUMHUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIECHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpPbl, 0CO3HAHUS IN100AILHOT0 XapaKkTepa 3KOJIOTHYECKUX MpoOiIeM
Y IIyTE€W UX PELICHUs IOCPEACTBOM METOJOB XUMHH;

HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IT03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quce:

1) Ga3oBbIC JIOTHYCCKHE ACHCTBU:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYUIECTBJISTh CPABHEHHE, KIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIiii;

CTPOUTH JIOTUYECKOE CYXKACHHE MOCIIe IPEIBAPUTEIHLHOTO aHAJH3a, BKIIOYAIOIIEe
YCTaHOBJICHHE MPUYNHHO-CIICCTBEHHBIX CBSI3EH

co31aBaTh, MPUMEHSITh U MPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICTH U CXEMBI
JUTS pelieHusl yueOHbBIX U TO3HABATENIBHBIX 33/1a4 ¢ MMOMOIIBIO TIEarora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIECCOB M HX
MOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MOMOIIIBIO TE/Iarora MPOBOJAUTh XUMUYECKUN OTBIT, HECTIOKHBIN IKCIIEPUMEHT,
JUTsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUNHHO-CIICICTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEKy COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJCHUS, OTIBITA;

3) pabota ¢ uHpopMaIuei:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT U
np.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YUETOM
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MPeJIOKEHHON yueOHO! 3a1auM U 3aJaHHBIX KPUTEPHEB.

OBnajeHue yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU AEHCTBUSIMMU:

OpPraHM30BbIBAaTh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesaTs oOLe e,
pacnpeenaTb POy, JOroBapuBaThCs APYT € APYTrOM U T. 1.).

C IIOMOIIBIO NEAArora WIM CaMOCTOSTEIBHO COCTABIIATh YCTHBIE U ITHCbMEHHBIC
TEKCTBI C MCIOJB30BAHUEM WILIIOCTPATUBHBIX MATEpPUAJIOB JUIS BBICTYIUIEHUS IIEPE]
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIWBHAYAJIbHO W B TPYMIE: HAXOAHUTH OOIIEe
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTD U IIPOSIBIISATh TOTOBHOCTH K IPEIOCTABIICHUIO OTYETA IIEPE] IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTh U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMN JesITeIbHOCTH;

BJIaJICTh OCHOBAMHU CaMOKOHTPOJISA, CaMOOLIEHKH, IIPUHATUA pPELICHUH U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U IMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCHUTHh CBOM JECUCTBUs C IUIAHUPYEMBIMH pE3YyJbTaTaMH, OCYILIECTBIIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, OINPEIEIATh
CIOCOOBI ICUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBAThH
CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSAIOIIENCS CUTYalNE;

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ U3MECHEHUS;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUH Yy4eOHOMU
3a/1a4y;

NOHMMATh MPHUYUHBI, M0 KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbrar
JESITeIbHOCTH, OIpENesaTh IMO3UTUBHBIE W3MEHEHUS M HamlpaBlieHUs, TpeOyromue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHHUIO 00S3aTEILHOTO COJIEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAYYHBIC
3HAHHUS, YMEHHS W CIOCOOBI JEUCTBUH, crnenuduyeckue aias y4eOHOro mnpeamera
«Xumus», BUABI JESTEIBHOCTUA IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAIHH,
peoOpa30BaHUIO U PUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYAITUsX:

MPEACTABIICHUE O 3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHHM TPHUPOJIBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKh Kak o0O0JacTh
COBPEMCHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIECH KyJIbTYphl M TPAKTUYCCKOMN
JESATEITHLHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOTO 00IIIECTBA; TOHUMAHKUE MECTa XUMHUHU
CpeIu IPYruX €CTeCTBCHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MTOHATUHHOTO aIllapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUH JIJIST
cocTaBieHHs (OPMYJT HEOPTraHUICCKUX BEIIECTB, YPABHCHUN XMMHUYECKUX PEaKIuil (C
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OTMOpPOM HAa aJTOPUTM YYEOHBIX JICUCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HomeHknaTypel (IUPAC u TpuBManbHON) MU yMEHHE HCIIOJIL30BaTh €€ I pelieHUs
yueOHO-TI03HABATEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
TSl OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 0 aJITOPUTMY C OIIOPOI Ha ONpPE/ICICHHUS;

MIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHUE C MMOMOUIBI0 YUUTEIS
OPUMEHSITh CUCTEMY XUMHUUYECKUX 3HAHWM JJISI YCTAaHOBIICHHUS B3aUMOCBSI3EM MEXAY
U3YYEHHBIM MAaTE€pUAIOM W MpPU TOJIYYECHHH HOBBIX 3HAaHMI, a TaKKe B IpoLEcce
BBITIOJIHCHHSI YYEOHBIX 3aJlaHWid W TpuU paboTe ¢ HWCTOYHHKAMU XUMHUYECKON
uH(pOpPMaIINU, KOTOPAast BKIIOYAET:

BOKHEHUIINE XMMHUYECKUE MOHSATUS: XMMHUUYECKUW JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpelHss),
XUMHYECKasi pEAKUHUs, PpPEaKUHH COCAUHEHHUS, PEAKIUU Pa3JIOKEHUS, PpPEaKIHUH
3aMEIIeHUs], peaKIuu 00MeHa, TeTIoBON A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKkuuu, pacTBOP, MaccoBas N0 XUMUYECKOTO 3JIEMEHTA B COCIWHEHHH, MaccoBas
JIOJISI ¥ IPOLICHTHAs! KOHLIEHTPALMs BEUIECTBA B PACTBOPE, AJIPO aTOMa, SJICKTPUUECKUIA
CJIOM aToMa, aToOMHasi OpOuTas b, PaguyCc aToMma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIAPHAS W HEMOJSPHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBS3b, METAJUIMUECKas CB3b, KPUCTAUIMYECKas peElIieTka (aToMHas,
MOHHAs, METaJUIMYecKasi, MOJIEKYJspHas), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAs JUCCOLMAlMs, pEakUUud HOHHOIo  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEAKUUH, KaTaau3aTrop, MPEeAeIbHO
nomyctuMmas konuentpauus (I11K), koppo3us MeTasioB, CIIaBhl;

OCHOBOTIOJIAraOIINE 3aKOHbI XUMHUH: 3aKOH COXpaHeHus Macchl, [leprnonnueckuii
3akoH J[. 1. MeHieneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TEOpHs, TEOPUS DIECKTPOIUTUYECKOU
IUCCOLMAIINY, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAaX MO3HAHMS, B TOM UHCIIE
AKCIIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOAAaX HCCIIEIOBAHMS BEIIECTB U U3YUYECHUS
XAMHUYECKHUX PEaKIINM;

MPEACTABICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamguyc aroMma, 3JIEKTPOOTPULIATETBHOCTH), MPOCTBIX M CJHOXKHBIX BEIIECTB OT
MOJIOKEeHUS dJIeMeHTOB B Ilepuoguyeckoil cucreme (B MajbIX MEPHOJIaX M TJIABHBIX
MOATPYIIAX) U AJEKTPOHHOIO CTPOCHHSI aTOMa; YMEHUE OOBSCHATH CBS3b MOJIOKECHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sj]pa, oOllee YUCIO AJIEKTPOHOB),
pacnpenesneHueM 3JEKTPOHOB IO HSHEPreTUYECKUM YPOBHSM aTOMOB NEPBBIX TpeX
MEPUOJIOB, Kalusl U KaJbIUs; KIacCU(DUIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

yMEHUE KIacCU(PUITUPOBATH XUMUIECKHE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA U
XUMUYECKUE PEAKIMU C OMOpPOMl HA CXEMbI; OMNPEIEsATh BAJEHTHOCTh U CTENEHb
OKHCJICHHUS] XUMUYECKUX 3JIEMEHTOB, BUJ XMMUUYECKON CBSI3U M THUIl KPUCTAJUIMYECKOU
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CTPYKTYPbI B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPEbl B BOJAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBAHUM ), OKUCIUTENb U BOCCTAHOBUTEID 10 AJITOPUTMY YUE€OHBIX I€HCTBHI;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMasz, KpEMHUI, a30T,
dhocdop, cepa, xs1op, HATPUH, KA, MAarHUM, KaJbIIUHA, A TFOMUHUH, )KEJIe30) U CIIOKHBIX
BELIECTB, B TOM WYHCIE€ MX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHkKa, xenesa (II u III), okcuasr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), ceper (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
YroJibHAas1, KPEMHHUEBAS KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEIHHOrO aHajau3a MOoJ PYKOBOACTBOM
nefarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTA OT HX CBOMCTB, BO3MOXKHOCTH
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILICHUN B PA3JIUYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rpylI HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPAKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU, MACCOBYIO JOJIIO
BEIIIECTBA B PAaCTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, o0ObEM Tra3oB C OMOpPOM Ha
o01ue GopMysibl; yMEHUE MTPOBOAUTE PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaxXOJUTh KOJIMYECTBO BEIECTBA, 00bEM U MACCYy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OMOpPOM Ha aITOPUTM YYEOHBIX NEHUCTBUM;, yMmMeHHE ChOpPMYIUPOBaTH MPOOIEMy U
MIPEIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeJarora; 3HaH1ue OCHOB 0€301MacHON padOThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKOW TTOCYI0N U J1a00OpaTOPHBIM 000PY10BAHUEM;

HaJM4yue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENsl C OOCYXKIEHHEM IIlaHa
pabOThI UM COCTABIICHUEM TAOJIMIIBI:

M3Yy4YEHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OTBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIIUA;

M3y4eHHE CIIOCOOO0B pa3/IesICHHs] CMECei;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOM MacCOBOW JOJIEM PacCTBOPEHHOIO
BEIIIECTBA;
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UCCIICIOBAHUE W OINKHCAaHUE CBONCTB HEOPraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KHUCIOT U LIEJIOYEH;

U3YyYEHHE B3aUMOJCHCTBHUS KHCIOT C METaJUIaMH, OKCHUJAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

UCCIIeI0BaHne aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pEelIeHHEe  DKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHECHUIN;

pelIeHre  AKCIEPUMEHTANIBHBIX  337ad4 1O TeMe  «DJNEeKTPOJUTHYECKAs
JUCCOIALINSY,;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelne HemeTamuibl U UX
COCTUHEHUSDY;

pEILIEHHE SKCIEPUMEHTAIBHBIX 3aady 1o TeMme «BaxHeliine MeTauibl U HX
COEIUHEHUSDY;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xJopua-, Opomua-, uomua-, cyibdar-, docdar-, kapOOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IIUHKa;

YyMEHHUE TIPEACTABIATh PE3yJbTaThl AKCIEpUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, rpa)UKOB U TAOJUI] U BBISBIATH SMIUPUIECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUJIaMd O€30MaCHOTO OOpaIlleHHs ¢ BEUIECTBAMHU, UCIOJIb3yEMbIMU
B MTOBCETHEBHOM JKM3HU, a TAK)KE MPaBUIIAMU TTOBEACHUS B IEJISIX COCPEKEHUS 310POBBS
1 OKpYXKaIOIIeH MPHPOIHON Cpeibl, MOHMMaHHWE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
’KUBBIC OPTaHU3MBI OINPEJCIICHHBIX BEIIECTB, a TAaKXE CIOCOOOB YMEHBIICHUS U
MPEAOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE 3HAYEHUS >KUPOB, OEJIKOB,
YIJIEBOJIOB JIJI1 OPTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XUMHUYECKON TIpPaMOTHOCTH, BKIIIOYAKOLIEH yMEHUE
MPaBUJILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuayibl (B TOM YHCIE,
MUHEPAJIbHBIC yJIOOPEHUs, METAUIbl M CIUIABbI, MPOIYKTHI MEPepabOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIbCKOM
XO034MCTBE, HA TNPOU3BOJCTBE; YMEHUE NPUBOAUTH TMPUMEPHI MPABUIHLHOIO
MCIIOJb30BaHUS U3YUYCHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMHU, MPOUCXOMSIIMMU B MaKpO- U MHUKPOMHPE, OOBSICHSITH
MPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHUE WHTETPUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMU JAPYTUX yU4EOHBIX MPEAMETOB C TOMOIIBIO TIEarora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU HA JOCTUKEHUAX XUMUYECKOU
HAyK{; HaJIMYME OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
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(HayyHO-TIONYJISIpHAs JIUTEpATypa, CJIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OINOPOM HA AJIrOPUTM: YMEHUE OOBEKTHUBHO OLICHMBATh MH(OPMALIMIO O BEIECTBAX, UX
[IPEBPALICHUAX U IPAKTUYCCKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYLIMX rofax MO3UIINH, Kak
MIPABUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
10 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEbIAYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas W MOJIEKyJIspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPULIATEIIBHOCTD ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJacCUu(PUKaluusg peaklHil: peakuud COEAUMHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIIEeHHs], PeaKMU 00OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CJIOM aroMa, aTOMHasi OpOUTAIb, PAIuyC aTOMa,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJspHAs KOBAJCHTHasl CBA3b, MOHHAsI CBS3b, MOH,
KAaTHOH, aHWUOH, PacTBOP, MAaccoBasl JIOJI BElIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. M. 1) u
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MMPEBPAILLICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POpMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCJAMHEHHUAX C OMOPOW Ha OMpECCHUs, B TOM
YHUClie CTPYKTYPUPOBAHHBIE; IMPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEeHU 1O (QopMyrnaMm; BUJI XMUMHUYECKOW CBSI3U (KOBAaJICHTHAsT M HWOHHas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHUM, JJIsl YCTAHOBJICHMSI B3aMMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepHaJIOM U MPHU MOJYYCHUH HOBBIX 3HAHUM, a TaKXKe MpU padboTe
C UCTOYHHUKAMHU XUMHUYeCKoW wuHbopmarmu. OpHEHTHPOBATHCS B TOHATHUSAX U
OTepupOBaThH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YUCOHBIX 3aTaHHH
U PEIICHUHU PacueTHBIX 3aJlad C OMOPON Ha aNrOpUTM Y4YEOHBIX JECUCTBUN H3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTh 0003Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «llepuogmveckas cucrema
xumuueckux snemeHtoB [[. 1. MengeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB W 3apsi sjapa, oOllee 4YHuciIo
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ANIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYeCKHUe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeraoBoMy 3P (GEKTy, MO0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHECHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUN B Pa3IMYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYK/ICHHUS C IEIarorom;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW PEAKIHUH C
OIIOPOU Ha aJITOPUTM;

MIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEITENBbHOCTH — AaHAIHU3 H
CUHTE3, CpaBHEHHE, O00O0IlEeHHEe, CHUCTeMaTH3alus, KiIacCU(pUKALUs, BBISBICHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HaOIIOJICHUE, H3MEpEHHUE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® T10J PYKOBOJICTBOM
nejarora,

CJIEI0OBaTh MpPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000OpyZOBaHMEM, a TaKXe€ IMpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUUYECKHUX OIBITOB IO MOJYYCHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB € OMPEACTEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
MPOBOAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEJIOUEH M
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanend, METWIOPAHX U Jp.),
MOATBEPKIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTraHUYECKUX BEHIECTB (KaueCTBEHHbIE
pEeaKuy Ha UOHBI) M0JI PYKOBOJCTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSITHUN: XUMHUYECKUN DIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIIEHUS, XUMUYECKas peaxius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PGEKT peakiuu, MOJb*, MOJSIpHBIA 00BEM, PacTBOP;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMAIUS, PEaKIIM1 HOHHOTO
oOMeHa, KaTalu3aTrop, *XWMHUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMBIC
peakiuu™, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTAHOBJIICHHE, aJUIOTpOmnusi, amMQpOTepHOCTh, XUMHYECKas CBS3b
(KOBaJIeHTHAsl, HWOHHAS, METAJUIMYECKas), KPUCTAUIMYECKas pemeTKa, *KOppo3ust
METAJJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (ITJ1K) Bemectsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHHA (cM. M. 1) H
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MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKUM M CUMBOJBI JUIsl (PUKCALIMKM PE3yJIbTAaTOB HAOJIIONCHUA,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPABHEHUM XUMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
yclioBuid 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
Ta0IuIe PACTBOPUMOCTU KHUCIIOT, OCHOBAHUM M COJI€H B BOJIE /JIsl BHIIIOJIHEHUS 3a/1aHUM.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C ONTOPO Ha ONPEEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3M (KOBAJEHTHAs, HWOHHAs, METaJUIMUecKas) B HEOPTraHUYECKUX
COCIMHCHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMyre; XapakTep Cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  l[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHHMMAaHME: *OMHUCHIBATH U XapaKTEPU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynmna (A-rpynmna)»y U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKOMN
TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsj sipa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpe/esiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBY YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peaKkuuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaKIUiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UMX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHMUSI XUMHUYECKUX TMPEBPAIlCHUN TOCiIe MpeABapUTEILHOIO
00CYXKJIeHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCTUHEHHUS, MAaCCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHUHU C
ONIOPOU Ha aJITOPUTM;

CJIeI0OBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM W J1abOpaTOPHBIM
o0opyZ0BaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
CcOOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAaKa U YIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PAcCMO3HABaTh OMNBITHBIM MYTEM XJOPHUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCH]I-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMU MBICTUTEIBHONU JIEATEIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHUE IPUIUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; ECTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHME U KOJWYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)JIOH TE€Mbl y4e€OHOIO INpenMera
«Xumusa» DenepanbHON aJanTUPOBAHHOM OCHOBHOM 00pa30BaTeNIbHOM MporpamMMbl OCHOBHOIO OOIEro oOpa3oBaHUs
00y4Jaromuxcs ¢ 3aJepKKON IMCUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAI0T C COOTBETCTBYIOIIUM pasienoM denepaibHoil
pabouell mporpammbl y4eOHOTo mpeamera «XHUMHs» OCHOBHOM 00pa3oBareiabHOW MpOrpaMMbl OCHOBHOTO OOIIErO
obpaszoBanus. [Ipu stom Opranusanusi BIpaBe caMa BHOCUTh W3MEHEHHUS B COJEpP’KAHUE U paclpeiesieHue yuyeOHOro
Marepuana Mo rogaMm oOydeHus, B MOCIEA0BaTEIbHOCTh U3YUEHHSI TEM U KOJIMYECTBO YAaCOB HA OCBOCHHE Ka)KJOW TEMBI,
OIpENEeNICHUE OPraHn3aluOHHBIX (opM 00yueHus U T.I. OOOCHOBAaHHOCTbH JJAHHBIX U3MEHEHUH ONpeNeNsieTCsl BHIOpaHHBIM
oOpazoBatenbHOM opranuzanuert YMK, uWHANBUAYaTbHBIMU TNCUXO(PU3HMUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyuaromuxcs ¢ 3I1P, crenenbl0 0CBOGHHOCTH UMM YYEOHBIX TEM, PEKOMEHJALUSIMU 10 OTOOPY M aJanTaluu y4eOHOro
Marepuaja 1o XUMHUH, IPeICTaBICHHbIMU B [[0SCHUTENBHOM 3aITHUCKE.

[Ipennaraem 2 BapuaHTa NPUMEPHOTO TEMATHYECKOTO IUIAHWpOBaHUS i1 oOyuaromuiics ¢ 3IIP: mepssiif
MIPEATIONIaracT OCBOCHHUE MPOrPaMMBbl B MHKJIFO3UBHOM KJIACCE; BTOPOW — B OTAEIIBHOM KJacce.

- BAPUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B HEnemMI0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)

MpumepHble TeMbl, OCHOBHOE cofepiKaHue OCHOBHbIe BUAbl AeATeNbHOCTU
pPacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KOJIMYECTBO 4acoB.,
OTBOAUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBonavanbuble XumMuyeckue noHstusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATeIbHOCTH
YyeJI0OBEeKa

(54)

[IpeameT xuMuU.* Posib XMMUHU B )KU3HU YesIOBeKa. XUMUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecH. Criocobbl
pasfesnieHus cMeceil. PU3nUeCKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUS XUMUYECKUX PEeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abOpaTOPHH.

JeMoHCTpauumn

1. JlabopaTopHOe 060pyI0BaHHUE.

2. PazsinyHble BUAbI XUMUYECKON TOCYAbI.

3. O6pa3sibl BELEeCTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuUIbTpOBaHME, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPAaKTU4YeCKHE PAaGOThI

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOWCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0BaHKeE U IPHEMbI PaGOThI C HUM.
[IpaBusia 6e30macHOl paboThl B XMMUUY€ECKOM J1abopaTOPHH.
Ne 2. OumncTKa 3arpsAisHEHHOM NOBapPEHHOW CONU
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PackpbIBaTb CMbIC/I U3y4aeMbIX MOHATHH C IOMOIIIO TeJarora.

PackpbIBaTb poJib XMMUHU B IPUPOJIE U U3HHU YeJIOBEKA, eé CBA3Db C APYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XUMHUYeCKHe SIBJIEHUS C OTIOPOH Ha OnpeJeseHus.

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

Cie1oBaTh MpaBUJIaM MOJb30BAHUS XUMHUYECKOU MOCY10 U J1JaG0PaTOPHbIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleHUsl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO,
KOHTpPOJIEM I1eJjarora.

[l1aHUPOBATh U NPOBOAUTH XUMHUECKUN SKCIIEPUMEHT 110 U3YyYEHHIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
Bell|eCTB M0/, PyKOBOJCTBOM IeJlarora ¢ 06Cy>JieHleM IJIaHa paboThI.

HWcnosib30BaTh NpHY BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce
HCC/lel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTEepaTypy
XUMHUUYECKOT0 COJIepKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa Mo,
PYKOBO/ACTBOM Ileiarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHGOpPMaIMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0J/Ib30BaTh U3y4eHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaK U
(154)

AToMBI U1 MoJIeKyJIbl. XUMHU4Y€eCKHe 3JIeMeHThl. 3HAaKHU (CUMBOJIBI)
XUMUYECKUX 371eMeHTOB. [IpocThle U C/10’KHble BellecTBa.
ATOMHO-MOJIEKY/IIpHOE YYeHUe.

Xumuueckast opmyJia. BaeHTHOCTb aTOMOB XUMHYECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCHUTeJIbHasA aTOMHasi Macca. OTHOCUTE/IbHAS MOJIEKYJISIPHAs
Macca. MaccoBasi Zj0J1s1 XMMU4Y€CKOI0 3JIeMeHTa B COeIMHEHHUU.
dusnueckre U XUMUYECKUE sIBJeHUs. XUMUUYeCKasi peaKIusl.
[Ipu3HaKK U yCA0BUS MPOTEKAHUS XUMUYECKUX PeaKIUH.
XvMuYecKHe ypaBHEHMUSI.

TUnbl XMMUYeCKUX peaklui (coeuHEHHs, pa3/I0XKeH s,
3aMelleHUs], 00MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

*M. B. JIOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIeHUE U
KOH/IeHCaLUs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3auMogencTBIe Kese3a ¢
cepoii, B3auMO/JIeCTBHE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WTIOCTPUPYIOLUHI 3aKOH COXpPaHEHHUS MacChl.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMepsb! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUe
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpaKkTnyeckasa pabota No3 Mpr3HAKKM NPOTEKAHUS XMMUYECKMX
peakuui

BbluucneHnusn

— OTHOCHUTEJILHOU MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MaccoBOH AO0JIM XUMHYECKOI'o 3JIEMEHTaA 1o (bopmyne
CoeJHHEeHHUA.

[IpMMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIE
HabJI0/ileHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLiUU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMA) A1 U3yYeHHUs
BELIECTB U XMMUYECKHUX PEaKLMH C ONOPOI Ha aJIFTOPUTM HJIH CXEMY.

PacKkpbIBaTb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBpaLleHUH C 0MOPO Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHUS C OTIOPOM Ha ONpeJie/IeHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCJIOBUS UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMUYECKHUX sIBJIeHUH C TOUKU 3peHus
aTOMHO-MOJIEKYJISIPHOTO yY€EHHUS C HCII0/1b30BaHHUEM BHU3YaJbHON OINOPBI.

KnaccuduunpoBaTh XuMHU4ecKre peakLiMH (10 YUCIY U COCTABY pearupyoliux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb GopMyJibl GHHAPHBIX BELIECTB 110 BaJIeHTHOCTH U ONpeJieifATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBsiATh K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpOH Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUI/IaM [10JIb30BAHUA XMMUYECKOH OCY10H U IaGOPATOPHBIM
060pyZ0BaHHEM, @ TAKXKE IPABUJIAM 00pallleHHs C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PATOPHBIX XUMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nejiarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOHN J1eATENbHOCTH
Hay4HO-TONYJISAPHYO JIUTEPATYPY XMMHUUECKOT'0 COAEPKaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypchl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMIO0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHU

Pa3peu 2. BaxxHelllne npejcTaBuTe/Id Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTaB Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *ayyIoTponHas MoAuPUKaLUA KUCaopoaa.®

HaxoxzeHue Kucaopoa B 1pupoJe, GU3nuecKre U XMMUYeCKHe

CBOMCTBA (peakLUH OKUCJIEHHUs, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NIpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco0Obl MOJIyYeHUs1 KUCIOPOa B TaGOpaTOPUHU U
npoMbllIeHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJie.

*TensioBoH 3G PEKT XUMHUYECKON PEAKLUH, TIOHSATHE O
TEePMOXMMHUYECKOM ypPaBHEHUH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6bl ero NpefoTBpalleHUs. Y cuieHHue NapHUKOBOT0
3ddekTa, paspylieHre 030HOBOTO CJI0.*

JAemoHcTpauum

B3aumogelictBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesnieHUe COZlep>KaHUsl KUCI0POJa B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSI BOSHUKHOBEHUS U
MpeKpalieHus ropeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iiaMu OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosiyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MaccChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XUMHYECKOTO 3JIEMeHTa
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BaHHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NAAH, CXeMY, KPAMKYIO 3aniUCh
COoCTaB BO3/yxa, PU3NYeCcKre U XM-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero NoJjiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
06CcyKjeHMeM TapaMeTPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI [/ MOJNYyYeHUSA KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM IIeAarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LISl COCTaB/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

O6BACHATD CYLIHOCTDb 3KOJIOTHYE€CKUX Hp06.HEM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnezfoBaThb NMpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU IPH UCIOJIb30BAaHUU
XUMHUYEeCKOH NMocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te/jarora, a Takxe
[paBUJIaM 06pallieHus] C TOPIOYUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb H OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
NMPpOBOAUTH Ha6moae1-ma, AieJIaTb BBIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 10
PYKOBOZCTBOM IeJarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIiIe.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B poLiecce
HCCJIeI0BATENbCKOH JIeTeNIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOPMAIHIO U3 yYeOHMKA U CIPaBOYHBIX MATEPHAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



Tema 4. Bogopoa.
TloHsATHE 0 KUC/IOTAX M COJISIX

(54

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XMMHH
(44)

Bomopoa — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyecKkue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJlaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoayYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osryyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bojopofa.

B3aumopeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIH OMBIT:

BsanmogeicTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJISIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHA4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. Mosib. MosisipHas Macca. 3akoH
ABorazpo. MosisipHbIli 06 €M ra3oB. PacuéTel M0 XUMUYECKUM
ypaBHEHHUSIM.

JleMoHCTpaumsa
06pa3sibl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIU 06 BEMY;

— 06'bEMOB ra3oB 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl €ero MoJiyyeHusl, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubop AJs MOJyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JIJIS1 COCTaBJ/IeHHs GOpPMYJI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHU M XUMUUYECKUX PeaKIUii C ydacTHEM BOZOPOJaA C
0IOPOM Ha AJITOPUTM.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCNIOJIb30BAaHUU
XUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/iarora., a Takxe
NpaBu/IaM o6palleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[l1aHMPOBATh U OCYIIECTBAATh HA MPAKTHKE XUMHUUECKHEe 3KCITepUMEHTBI,
MPOBOAUTH HAabJII0A€HHUS, [IeIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIEpUMeHTa Mo/,
PYKOBOZCTBOM I1eZjarora c 06Cy>xjeHueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpymIe.

[I1aHUpPOBATh U OCYIIECTB/IATD HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymie

PackpbIBaTb CMbIC/ U3yYaeMbIX MOHATHH U IPUMEHSATD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO MacCy BeleCTB; KOJIMYECTBO BelleCTBa, 00 bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl MO ypaBHEHUSAM XHMHUYECKUX PeaK[Mi ¢ OOpoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06 bEMa, Macchl BelllecTBa
110 U3BECTHOMY KOJIMUECTBY, 00'bEMY, Macce peareHTOB UJIM IPOAYKTOB
peakIHH.

BbIcTpauBaTh pa3BEépHyThIEe MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha UH-
dopMarrio U3 yueGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH MOHATUHHBIHN annapaT Kypca XMMHHU C IOMOLIbIO Nefarora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4eHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOZbI

(pasnoxxeHue, peaKlMy C HATPUEM, OKCUAOM KaJlbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOPAX.

*Boja kak pacTtBopuTesib.* PacTBopsl *PacTBOpUMOCTb
BEIllEeCTB B Boge.*

*HacbllleHHbIE U HeHaChIIleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/eiCTBHE BOAbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHUE
BH/IeOMaTepPHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jeJI0UeH C TOMOLIbIO
HWH/JMKaTOPOB.

NabopatopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpee/IEHHON MaccOBOM
JloJ1lell pacTBOPEHHOTO BellleCTBa.

BbluucneHnumsn
— C UCITI0JIb30OBAaHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTBOpe»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeleCTB U UX IpeBpallleHHuH ¢ MOMOLIbIO efiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/bI, €€ pOJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXeMY.

CoCTaB/IAATh YpaBHEHHUs XUMHUYECKUX peaKIUH C y4acTHEM BOJbI C OIIOPOU Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJ], CIOCOGBI OUUCTKU BOJIbI OT IPUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HEeHUA [10cJie NpeJBapUTEbHOTO CTPYKTYPUPOBAHUA MaTepUaJa.

HJIaHI/IpOBaTb H OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BO/IbI 110 Pe3yJIbTaTaM 3KCIePUMEHTA N0/ KOHTPOJIEM Ie/1arora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

CnenoBaThb nIpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUHU MIPH UCIOJIb30BAHUHU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Nearora.

HpOBOAI/ITb BbIYUCJIEHHA C IPYUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpPMyJIbIL.

Hcnonb30BaTh Npy BEINOJHEHUH YYeOHBIX 3a[aHUH U B Ipoliecce
HCccIe[loBaTeIbCKOH J1eTeIbHOCTH HayYHO-NONYJ/ISIPHYIO INTEPATYPy
XMMHUYECKOTr0 COZlepKaHus, ClIpaBoOYHble MaTepHaslbl, pecypchbl MHTEpHETa
10/}, PyKOBO/ICTBOM IleZiarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMIO0 U3 y4e6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [oCJIe
npe/iBapUTENbHOIO0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4yecKHx
coeJUHEHU

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJacCuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, Hecoseobpasyolie Ha IpUMepe OKCUa
yriepoa Il n okempga asota ll, HomeHkaatypa. [loayyeHue*
OKCH/IOB (B3aMmMoZelCcTBUE C BOAOW, KUCNOTaMMU, LWeioyamm).
OcHOBaHHUs: cOCTaB, KJaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMs), HOMEHKJIATypa.

Kucnorsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMHU4YecKHe CBOKWCTBA (B3aUMOeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHOM KUCJIOT),
*CrocoObl MoJIy4eHus1.* PsiJi akTHUBHOCTY METAJLJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *Croco6bl MoTydyeHus*,
B3aUMO/IeHCTBUE COJIEH C MeTA//IaMH, KUC/I0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HEOpraHUY€eCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJTlIlOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aMMO/IeCTBHE C KUCIOTAMU U LeI09aMH.
Pa3zsioxkeHue Npy HarpeBaHMH.

AemoHcTpauuun

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHBIX KJIACCOB.
B3aumogeiicTBre pacTBoOpa CEpPHOM KHUCJIOTHI C OKCU0M
megu(1D).

Peakuus HeHTpasu3aLuu.

BrITecHeHMe 0iHOTO MeTasljla PYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlaGopaTopHbIe ONbITHI:

B3anMogelcTBYE KUC/IOT C MeTaJlJIaMU.

[Tosly4yeHMEe HEPACTBOPHUMBIX OCHOBAHHH.

B3saumozieiicTBrMe HEPACTBOPUMbIX OCHOBAHUM C KUCJOTaMHU.
Pasnoxenue rugpoxkcuzga meu(1l) npu HarpeBaHum.
[IpakTHyeckas paboTa:

Ne 7. PellieHHe 3KCIlepMMEHTa/NbHbIX 33,4 110 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHNYECKUX COeJUHEHUI».

BbluncneHus
— 10 YPaBHEHHUAM XMMHUYECKUX peaKL[I/Iﬁ

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNS.

CocraBnenne GopMya OCHOBHBIX KJIACCOB HEOPraHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX 110 MEXTYHapOIHOH U TPUBHAIFHOW HOMEHKIIATYPE C UCIOIb30BaHHEM
OIIpE/IeNICHNS U TaOJINIIBI PACTBOPUMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COEIUHEHHUIN M0 pyKOBOACTBOM Iearora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIBb30BaHHEM
cxeMslI «['eHeTHYecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COEIMHEHHUIN» M0J] PYKOBOACTBOM IIearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH PeaKknnii, HILTFOCTPUPYIOIIIX XUMHIESCKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl sl BEIECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAKXKE MTOATBEPKJAIOMNX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTIOpOii Ha BEpOAJbHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPAaBHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyxIeHreM BbIOOpa pearupyIonX BEIECTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEaKIUH 110
AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MIPAKTHKE XMMUYECKOTO KCIIEPUMEHTa 1
HaOIIOAEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C MOMOIIBIO MEaroTa U BEIOJIHEHNE MPaBHII 0€301TacHON paboTHI B
71a00paTOPHUH PH HCHOIB30BAHUH XUMHUIECKOH MOCY/BI B 000pyIOBaHUS.
Hcrnonb3oBaHue NMpy BHIMOJIHEHWH yYeOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BAaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEPATypbl XUMHIECKOTO
COZIepKaHHs, CIPaBOYHbBIC MaTepHallbl, pecypchl MIHTepHeTa, OCylecTBIeHHE BIOOpa
0/l PyKOBOJICTBOM II€/larora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA 1 CIIPAaBOYHBIX MAaTePHAIIOB, TPaMOTHOE HCIIOIb30BaHHE
W3YYIEHHOTO IOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, aITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTtpoeHue aTOMOB. XMMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MeprogMyecKnin 3aKoH U
Mepuopguueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3J1€MEHTOB.
[ToHATHE 0 rpyNIax CXOAHbBIX 3J1eMEHTOB (1L|e/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJlbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHThI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckass cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepuo/bl, rpynnsl,
noArpynmbl. @U3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHuo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 060/I09EK aTOMOB NEePBbIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. U. MeHpeneeBa.

XapaKkTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0XKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHU S CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/I0B U IJIaBHBIX OJIPYII B 3aBUCHMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoit
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [I. U. MeHzeneeB — yuéHbIH, Nearor ¥ rpakJjaHuH.*

AemoHcTpauumn

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[leproanveckoi cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

J. U. MeHeneeBa.

0O3HakKoMJIeHHe C 06pa3laMu METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/ielicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTb CMbIC/I IEPUOAMYECKOT0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHMMaTb CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJMHEHUH OT M0JIOXKEHUS B IEPUOANYECKOM CUCTEME U CTPOEHHsI aTOMA C
HCII0JIb30BAHUEM CXEM U TAGJIHIL.

YcTaHaB/IMBaTh CBSI3b MEX/IY N10JIOKEHHUEM 3JIEMEHTA B IEPUOIUYECKON CUCTEME
Y CTPOEHHEM €ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEHHs CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 110
rpynnam u nepuoam [lepuoiuiyeckol CUCTEMBI C IOMOLbIO IeAArora.
XapakTepu30BaTh XUMHYECKHe 3JIeMEeHThI IePBbIX TPEX IePHOA0B, Kajus,
KaJIbIIUs [0 UX MoJIoXKeHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CrnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPH HUCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Nefarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIHN annapaT Kypca XUMHUH T0cjIe
CTPYKTYpPUPOBaAHUS MaTepHasla C UCI0JIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEeMY XMMHUYeCKHUX asieMeHTOB /l. U. MeHzie1eeBa, TabIULy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsDKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOZCTBOM Iejarora



Tema 9. Xumunueckas caasb.
OKucnuTenbHo-
BOCCTAHOBUTEJ/IbHbIE peaKkuumn

(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
Xumuyeckas cBs3b (MIOHHas, KOBaJIEHTHasA NOJIAPHAs U
KOBaJIeHTHas1 HeloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIUTE/IbHO-BOCCTAaHOBUTEIbHBIE peaknuu (OBP). [Ipoueccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpEeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HEem0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pYKOBOJCTBOM IleZjarora.

OnpefiesITh BUJ, XUMHUYECKOH CBSA3U B COEJUHEHUH C UCTIOJIb30BAHUEM CXEM.

OnpeJie/IsITh CTeNEeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCM0JIb30BAaHUEM QJIFTOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJIrOpUTMY pa3bopa OKUCIUTeNbHO-BOCCTAHOBUTEbHON pPeaKIHH.

HWcnosib30BaTh NpY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe

CTPYKTYpHPOBaHHs MaTepuaJia, ClpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XUMHUYeCcKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsDKEHUH
MeTaJJoB).

MpumepHble TeMbl,
pacKpbiBaloLwMe faHHbI pa3gen
nporpammsli,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIE BUAbI A,EATENbHOCTU
obyuarowmxca

Paspes 1. BenjecTBo U XMMU4YecKue peakuyu (17 4)
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IloBTOpEHUE U yr1y6/1eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 Kiacca

(54)

[leproandeckuit 3akoH. [lepuoanyeckas cucTeMa XUMUYECKHX
asneMmeHTOB /. U. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMeHTOB NePBbIX TPEX
Nepro/i0B, Kalus, KalbLys U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cucTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeopraHM4ecKux BellecTB
(MexxayHa-po/iHas ¥ TpUBUAJIbHAsA). XUMHUYECKHE CBOUCTBA
Bell|eCTB, OTHOCSIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUX
coeJJMHEeHUH, UX FreHeTHYecKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHUe BellecTBa: BUAbl XUMUYECKOH CBS3U U THUIIBI
KPHUCTA/UIMYECKUX PelIéTOK. *3aBUCHMOCTb CBONCTB BEI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTa/I/IMYeCKUX PellETOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MenpneneeBa

XapakTepHU30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauyeckoit cucteme /[l. U. MengeseeBa ¢
ONOpPOU Ha a/ITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
HNOATBepKAaTh CBOMCTBA IPMMepaMHU MOJIEKY IIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeaensiTb BUA XUMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHUS 10CsIe
npeJiBapyuTebHOrO pasbopa.

BricTpauBaTh pa3BEpHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIuio U3 yue6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHYEeCKHUX peaKuui

(44)

Knaccudpukanus XMMU4YeCKHUX peaKLii 1o pa3IndHbIM NIpHU3HaKaM
(mo YKCy ¥ COCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeNJI0BOMY 3beKTy, 10 U3MEHEHHUIO CTeNneHel OKUCIeHHUs
XUMHUYECKHX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 yYaCTHIO
KaTasu3saropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKUE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKOW peakLuu. [loHsITHE O
TOMOT€EHHBIX U TeTePOTEeHHbBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HeO6PATHUMbBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHU U M0JI0XKeHHe XUMHYEeCKOTro paBHOBecHsL.*
OKHUCIUTENIBbHO-BOCCTAHOBUTE/IbHbIE PeaKLUH (37IeKTPOHHBIH
6aJslaHC OKUCIUTENbHO-BOCCTAHOBUTEIbHOM peaKLHu).

JeMoHCTpauumn

1. 3aBUCHMOCTb CKOPOCTH XUMHUUYECKOUN peaKkLUu OT pa3InuHbIX
daxTopoB.

2. Bo3zelcTBue KaTaUu3aTopa Ha CKOPOCTb XMMUYECKON peaKIuu.
3. [IprMepbl HEOGPATHUMBIX U 06PATUMBIX PEAKIIHH.

4. CMelleHMe PaBHOBECUSI XUMUUYECKOUN peaKkLUu.

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB WU
MNPOAYKTOB [0 ypaBHEHUSIM XUMHYECKUX pPeaKLUH

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSITh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX MpeBpallleHH.

KnaccuounupoBath XMMHUYeCKHE peaKI[UU 110 pa3JIMYHbIM MPU3HAKaM.

YcTaHaB/IMBaATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEaKIMH OT Pa3IMYHbIX
$aKToOpOB MO/ PyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXKHOCTU MPOTEKAHUS XUMHUYECKHX MPeBpalleHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IE MPeJBApUTETbHON PaGOTHL

OnpeaensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3JIEKTPOHHBIHN 6GalaHC peaKLUH.

[TpoU3BOUTH BBIYMCIEHHUS IO XUMUYECKUM YPAaBHEHUSIM 0 aJITOPUTMY.

BricTpauBaTh pa3BEpPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHATUIHBIN aNapaT Kypca XUMHUU TOCIe
npeJiBapUTENbHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

HWcnosb30BaTh MPH BBINOJHEHUH YYe€6GHBIX 33JJaHUH U B TpoIecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C N1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKasA
Aucconranysa. XuMM4ecKue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJIUTHUYECKON JUCCOLUALUU. DIEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI. *MeXaHU3M JUCcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUibHbIe U C1abble 3J1eKTPOJIUTHIL.

Peakuuu noHHOr0 06MeHa, YCI0BUS UX IPOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLnil.

XUMHYecKre CBOMCTBA KMCJIOT, OCHOBAaHHH U COJIEH B CBETE
Mpe/CTaBJeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpOIHU3e COJIEH.

KayecTBeHHbIE peaKIiMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/I, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cuikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHHUS,
MarHwus, KaJblus, AIIOMUHUS, XKeJie3a 2+, 3+, [[UHKA,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JeKTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbITHI, WIJIIOCTPUPYIOL[HE TPU3HAKH IPOTEKAHUs PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 110 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAXx coJiei (xyopuja
HaTpHs1, Kap6OHATa HATPHUS, XJIOPUAA [[UHKA).

JlaGopaTopHble U IpaKTH4YeCKUe

pa6oThl

JlabopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 0OMeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIUs

HeWTpasu3aluyd MexAy I'MPOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelieHHe 3KCIiepMMeHTa/bHbIX 3a/a4 110 TEME.
Beruucienus

— M0 YPaBHEHUSIM XMMHUYECKUX PeaKui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOM AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALUH KUCIIOT, LieJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHU S XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBATb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBOJUTb HAGJIIOJEHUS, Ae/IaTh BbIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuUTeJbHON paboThI.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOpAaTOPUH NPU
HCIOJIb30BAaHUHM XUMHUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCAEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIMIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMUMHUH 110csIe
Ipe/iBapUTENbHOTO CTPYKTYPUPOBaHUsA MaTepHaa.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpolLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEepHETA
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Paspen 2. HemeTasuibl U UX coeAuHeHUs (24 4)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
3sieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U PU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HAa NPUMepE XJI0pa
(B3auMozeNCTBYE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucaopogom),*enoyamu*). Xsoposogopo. CosisiHast KUCAOTA,
XUMUYECKHe CBOMCTBA, *nosiyueHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJioreHU/1-uoHblL. */lefcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uYeJsioBeKa.* BaxkHel1Me XJI0pUAbI U UX HAXOX/IEHHE B
npUpoJe.

JeMoOHCTpauumn
BnaeomaTepuam)I: raJioreHbl U UX COeJUHEHHUA.
06pasubl XJI0PUAOB.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIH OMBIT:

PacrniosHaBaHMe XJI0pU/-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHUe eé CBOMCTB.

BoeruucieHust
110 ypaBHEHUSIM XMMUYECKHX peaKUil.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/iesiax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[leprosuyecKod cuCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBI.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BEILeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUsl), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaa.

OnpeesiTh raJIOTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAaHUEM TaBJIUIbI
"XapakTepHble peakLlMH Ha aHUOHBI".

[I1aHUpOBATh M OCYIECTBJATE HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie npeiBapuUTebHONU paboThI.

Tema 4. O6mas
XapaKTepHUCTHKa XMMHU4YeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeguHeHus (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/Ja U Cephl.

AJIJIOTpOl'[HbIe MOAHQ)I/IKHLU/II/I KHUCJI0pOJa U Cephbl. XuMu4yeckue
CBOMCTBA cepbl. B3auMoecTBHe C HeMeTalJlaMU - BOAOPOJIOM U
KUCJI0pOAOM, MeTaJ/IJlaMH, KOHLEHTPHUPOBAHHBIMH a30THOU U
cepHoO# kucjoTaMU. CepoBOJIOPOJ, CTpoeHue, u3nyecKue

O6BACHATH 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuyCcoB B
noArpymnmnax".

XapakTepu30BaTh GU3NYECKHUE
Y XMMUYeCKHe CBOWCTBA MPOCTOTO BEIIECTBA CePhI U €€ CoeJUHEHU N
(cepoBOIOPO/1a, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib}HATOB), CIOCOOBI UX
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Y XMMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAaHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIN KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeACTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue*), npuMeHeHUe.
CepHuUCTasa KUCJI0TA.

*XMMHYeCcKHe peaKluy, JieXKallle B OCHOBE IPOMBIIIIEHHOTO
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHasl peaKlusl Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHUYecKoe
3arpsisHeHUe OKpy»Karollel cpe/ibl CoOeAUHEHUSIMH CEPBI
(kuCI0THBIE A0X/U, 3arPSA3HEHHE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMoOHCTpauuu

Kosnexuuu (BuzseoMaTepuasnbl): cepa U eé coeiIMHEHUS.
O6yryiinBaHMe caxapa NoJ IefiCTBUEM KOHIEHTPUPOBAHHOM CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl

JlabopaTOpHBIE ONBITHI:

O6HapyxeHHUe cyJbYaT-UOHOB.

BzauMogelicTBUe pa36aBieHHON CEpHON KMCIOTHI C LUHKOM.
BeryuciieHusa

10 ypaBHEHUSIM XUMHYECKHUX PeaKINH

HOJIy4eHUs, IpUMeHEHHe U 3HaYeHHe B IPUPO/ie U HU3HHU YeJIOBeKa C
ONOpPOH Ha CXEMY U ILJIaH.

OnpefiensiTh HaM4YKe CyIbdaT-UOHOB B PacTBOPE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX TP06JieM, CBSI3aHHBIX C IepepaboTKON
CoeIMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

[11aHMpPOBAaTh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B J1a60OPaTOPUU IPU
MCI0JIb30BAaHUH XMMUY€ECKOH NMOCY/Ibl U 060PYy10BaHUS 10/, PYKOBOJICTBOM
nejarora.

[Ipon3BOUTE BEIYMCAEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpHY BBIIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cHCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH P HaNpsKeHUH
MeTaJJoB).

Hcnonb30BaTh NpH BINOJIHEHUH Y4eOHbIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATEe/IbCKOM eI Te/IbHOCTH HayYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMUHYECKOI0 COZlep>KaHus, ClpaBOYHble MaTepHaJIbl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C IIelarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpynimbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61as xapaKTepUCcTHKa 371eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHue B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT azoTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XUMUYeCKHe CBOUCTBA, MOJYIEHUE U
npuMeHeHue. CoJIM aMMOHUS, X QU3UYECKHE U XUMUYeCKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, eé pu3nyecKre U XUMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEI Kjlacca KUCJAOT U *crienudpuyeckue®).
*A3o0THCTas KUCJI0TA. Mcrosib30BaHre HUTPATOB U COJIel aMMOHUSA
B KauecTBe MHUHepa/bHbIX y06peHn.*

XuMHYecKoe 3arpsi3HeHUe OKpy»Kalliel cpefibl coeJUHeHUSIMU
azoTa (KUCI0THbBIE 0X/AY, 3arpsi3HeHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XHUMHUYECKHe CBOMCTBA.

Okcug pocoopa(V) u pocoopnas kucora, dusndeckre U
XMMHU4YeCKHe CBOWCTBA, *nosydeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Ucnonb3oBaHue dpochaToB B KauecTBe MUHEPAJIbHBIX YA00pEHU.*
3arpsisHeHHe IPUPOJHBIX BoL0EMOB pochaTamMu.

JleMOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THOH KHUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHue ero CBOMCTB.

BbruucieHust
110 YpaBHEHHUSM XMMHUY€ECKUX PeaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUSI, a30THOHN
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoit KUCIOTHI,
¢docdaToB), cnocobbl UX MONTYYeHHUs], TPUMEHEHUE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUSA U pocdaT-HOHBI B PaCTBOPE C UCN0JIb30BAaHUEM
Tab/uLbl "XapaKTepHble PeaKIud Ha KATUOHbI 1 aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeJMHeHUH a30Ta U pocdopa B oKpyKalollelt cpefe.

[l1aHMpPOBATE U OCYLIECTB/ISAT HA MPAaKTHKE XUMHUYeCKHUe IKCIIepUMEHTHI,
IPOBOJUTE HAbJII0JeHUs, leJIaTh BBIBO/ABI 110 pe3yJbTaTaM 3KCIepU-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HCIOJIb30BaHUHM XUMHUYECKOHU MOCYybl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI yieOHUKa,
CIpaBOYHbIE MaTepHaJIbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzeieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U CcoJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce

HCCJIel0BATENbCKOM JIeITEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
NOCJIe KOHCYJ/IbTAIUHU C I1€JJarorom

TeMma 6. O611asA XapaKTepuc-
THKa XUMHU4YeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U MX

Yryiepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
B3auMogeiicTBHe ¢ MeTa/IaM1, HeMeTa/lJIaMHy,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacnpocTpaHeHue B Ipupoje, Gu3nyecKre U XUMUYECKHe

O6BSACHATH 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/ieMeHTOB IVA-
IPYIIbI U UX COeJUHEHUN C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTbh GpU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB
yrJaeposa U KPEMHHUS U UX cOeiJMHeHU! (OKCH/I0B yTrJiepo/ia, YyroJabHOU
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coeiUHeHus cBo¥cTBa. Afcop6uus. Kpyrosopor yriepoja B npupo/ze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPEMHHUEBOH KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux GusndeckKre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNOCOGBI UX NOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JlefiCTBYe Ha XKHBble OPraHU3MBl, I0JIyYeHNe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yrepoga(lV); OnpesensiTb KapOOHAT- U CUIIMKAT-
rUINO0Te3a [J106a/JbHOT0 NOTEeIJIeHUs KJIMMaTa; TapHUKOBbIH HOHBI B pacTBOpe.
adoekrt.* OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJii, UX GU3nNUecKre U XUMUUYeCcKue YIJIEKHC/IOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja u
KapboHaT-HOHBL OpraHMYeCcKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe OHATUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,
COeJJMHEeHUSIX yTjiepo/ja: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIO/IeHHS, ZleJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6eKkax, [0CJIe IpeJiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYECKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HeOpraHMYecKuX coeAMHEHUH.* HCMO0JIb30BaHUHM XUMHUYECKOHN NOCYybl ¥ 0600py/JOBAHMUS.
*KpeMHUH, ero $prsnvyecKkre U XMMHUYeCKUe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
B3aMMOJEeHCTBUS C MeTa/l/IaMU U HeMeTa/UIaMH), ToJIydeHue U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyo cuCTEMY XUMUYECKUX
NpUMeHeHHE B 3JIeEKTpOHUKe.* asieMeHTOB /I. U. MeHiesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ive npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMUYECKUH pAJ| HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBo# kucaoTe. CHIMKATDI, UX MEeTaJVIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAUILIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpH BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
BaxkHelllllMe cTpOUTe/IbHBIE MaTepHaJbl: KEPaMHUKa, CTEKJIO, UCCJIe[0BaTeNbCKOH [lesATeIbHOCTH HayYHO-MONYJISIPHYI0 TUTEepaTypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo61eMbl 6e30macHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTepHaJIOB B OBCeJHEBHON nocJie KOHCY/IbTAallUY C NeJaroroM.
JKU3HU.*
JleMoOHCTpanumu
Mogeu KpUCTa//IM4eCcKUX Pell€TOK a/Masa, FpaduTa, MOJIEKYJIbI
dynnepena.
Ancop61ysi pacTBOPEHHBIX BeL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTusoras.
BuspeomMartepuasibl: cCUIIMKaTHas IPOMBIILJIEHHOCTb.
Mojesii MoJIEKYJI OpraHNYeCKHUX BeleCTB.
JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paboOTHI:
Ne 11. [ToniyyeHUe YIIEKUCIOTO ra3a v U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcllepMMeHTaJIbHbBIX 33/ja4 10 TeMe «HeMeTasibi».
Boruucienus
110 ypaBHEHUSIM XMMUYECKHX PeaKLUH, ec/id O4UH U3 peaTeHTOB
JlaH B BU/Jle BOJHOI'0 pacTBOpa C U3BECTHON MaccoBoM foJiel.

Paszaen 3. Metasuibl 1 ux coeguHenus (20 4)
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Tema 7. O611e CBOMCTBaA
MeTa/IJIOB
(449)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMH HX N0J10>keHUsA B [lepruoinyeckoil cucTeMe XMMHYECKUX
asiemeHToB /l. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTAJ/UIMYECKasl pelIETKa. JJIEKTPOXUMHUYECKUH Psif,
HanpspKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O611He cCI0COOBI MONMYYeHUSI MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aLUThI OT KOPPO3UH.
CraBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoOHCTpauumn

0O3HakKoMJIeHHEe C 06pa3LaMy METAJIOB U CIJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesi KpUCTaJIMYeCKHX PeLIETOK METAJJIOB.
Buseomarepuasibl: KOPppo3usi METAJLIIOB.

Jla6opaTopHbIe U MPaKTHUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKLy MeTalIa C KUCJIOTON OT NIPUPOAbI
MeTaslja.

BbruucieHust
— 110 ypaBHEHHUSM XUMHUUYECKUX PeaKIMH, eC/IM OJUH U3 peareHTOB
COZIEPXXUT IPUMECHU

PackpbIBaThb CMbIC/ U3y4YaeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BeILeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHUH C YYETOM CTPOEHUS UX ATOMOB.

XapaKTepu30BaTbh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 06LIME CIOCOGHI MOJyYeHUs METAJLJIOB MIOC/IE
CTPYKTYpHUPOBaHHs MaTepyaJa.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
HCIOJIb30BaHUU XUMHUYECKON MOCYAbl U 060PY/JOBaHUS.

[Tpon3BOUTE BEIYMUCIEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnosib30BaTh NpHY BBIIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cHCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMUYECKUH P HAaNPsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe Ipe/iBapUTEbHOM KOHCYJIbTAlMH C [1€JaroroM
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Tema 8. BaxkHelIue
MeTaJLJIbl U MX COeUHEeHMS
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYecKux aseMeHTOB /l. . MeHzies1eeBa, cTpoeHHe aTOMOB.
Haxoxenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cuCTEMe XUMUYECKUX
aneMeHTOB /. U. MengeneeBa. Haxox/eHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJbus (OKCUA, TUAPOKCHUZ, CoH). *IKECTKOCTh BO/BI U CITOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproaudeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. MeHzesnieeBa, cTpoeHue atomMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKue cBoicTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauvMBaHue NJlaMeHU MOHAMU HAaTpHUS U Kalusl.
OkpaluMBaHUe IJlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUEe OKCH/Ia KaJIbI[US C BOJOM.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paGoThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3laMy aIIOMUHUSA U €ro CIJIaBOB.
AM(i)OTeprIe CBOMCTBa TUAPOKCHAA aJIOMHUHUAA.
KauyecTBeHHbIE peaKl¥y Ha HOHbI XKeJie3a.
[IpakTH4yeckre paboOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHHUSM XMMHUYECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJ/VIOB B IPYINIAX U UX COEAMHEHUH C y4€TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb pU3HUUECKHE U XMMUYEeCKHe CBOWCTBA NIPOCTHIX BELeCTB
METaJlJIOB U UX COeJJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIEH) C Olopoi Ha
CXeMy, CIIOCOObI UX OJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb C IOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkesesza (3+), Mmeau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, eJIaTh BbIBOAbI 110 Pe3yJibTaTaM 3KCIeprMeHTa.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a6OPaTOPHUU NPHU
HCII0/Ib30BAaHUH XUMUYECKOH TOCYAbl U 060PYAOBaHHS.

[Tpon3BOUTE BEIYHCIEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIMIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lepXKaHus1, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTENbHOM KOHCYJIbTALMH C I1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BemiectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeLU,ECTBa " MaTepuaJsibl B
HOBCGAHEBHOfI ’KWU3HU YyesioBeKa. XUMUS U 30pOBbeE. BbesonachHoe
HCII0JIb30BaHHE BEUECTB U XUMHUYECKUX peaKLLl/lﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTeIbHOCTH JIIAeH,
OCHOBHbI€ BEIleCTBA U MaTePUaIbl, IPUMEHSIEMbIE B XKU3HU COBPEMEHHOT'0
YeJsIOBEKA.
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(Byv) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOZOB (YroJb, IPUPOAHBIH a3, OGBACHATD yC/10BUSA 6€30M1aCHOT0 UCN0/Ib30BaHUS BELIECTB U XUMHYECKUX

HedTh), IPOAYKTHI UX ePepPabOTKH, UX POJIb B OBITY U peakiui B GBITY.

MPOMBILIIEHHOCTH. AHanM3MpOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUSAHUU
OCHOBBI 9KOJIOTMYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesIbHO JOMyCTUMAast KOHLEHTpaLUs OKpy»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3blBaTh IEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
PoJib XUMUU B pellieHUH 3KOJIOTHYECKUX TPosaeM.* [IpuHUMATB y4acTHe B 00CYK/AeHUU NP06JIeM XUMUIECKOU U 9KOJIOTUYECKOU

HaIlpaBJIEeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 Tpo6/ieMe U
npejJjaraTb BO3MOXKHble IyTH €€ pellleHHs C OIOpoH Ha HHPOpMALHUIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa.

[Ipu pa3paboTke paboyeil mporpaMMbl B TEMAaTHYECKOM IJIAHWPOBAHUU [JIO/DKHBI ObITh yUYTEHbI BO3MOKHOCTH MCIO0JIb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/IbHBIX PECYPCOB, SBJASIOLUIMXCA Y4eOHO-METOJUYEeCKUMH MaTepuasaMH (MyJbTHMeANHHbIEe NPOTPAMMBI, 3JIeKTPOHHbIE YYEOHUKH U 3a/Jla4HHUKH,
3JIEKTPOHHbIE OMOJIMOTEKH, BUPTYasbHble JJaOOPAaTOPHUH, UTPOBBIE NMPOTPAMMBI, KOJIIEKIIMH [U(POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOJb3yEMbIMU AJIs1
06y4yeHUsT W BOCIMTAHHUS PA3JMYHBIX TPYNIN I0JIb30BaTesel, NpeJCcTaBJIeHHBIMU B 3JIEKTPOHHOM (LUPOBOM) BHJEe U peaTU3yOLMMHU AHJAKTHYECKHe
Bo3MoxkHOocTHU UKT, coepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 06 06pa30BaHUM.

-d BAPUAHT
TEMATHYECKOE INTAHUPOBAHUE

Brtopoii BapuaHT npuMepHOro TeMaTUYECKOT0 TUIAHUPOBAHUS UCTIONIb3yeTcs, eciu oOydaromuecs ¢ 3[1P momyvaror
oOpa3oBaHU€ B OT/ACIBHOM Kilacce. B manHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YCHUE MaTepuralia KpyImHbIMU OJI0KaMU;

- orepexaroliee oOy4eHue;

- BO3MOKHOCTh NMPUMEHEHUS 3HAHWUW B PA3IUYHBIX YCIOBUSAX (IIEPEHOC 3HAHWM MO aHAJOTUM OT OOIIMX CBOMCTB
Pa3IMYHBIX KJIACCOB BEIIECTB K OOIIMM W CHENU(PUYSCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBEIMYMBACT HOJIIO
CaMOCTOSITEIbHOCTU 00YUYarOIIUXCS TPU U3YYECHUU HOBBIX TEM.

CoOmrotaeTcst  JIoOTMKa HW3Y4YeHMsS BEIIECTB — CBOMCTBA BEIIECTB  OMNPEACISIOTCS CTPOCHHUEM aTOMOB,
ANEKTPOOTPULIATENBHOCTHIO, XUMUYECKON CBA3BIO M CTPYKTYPOH BEIIECTBA, B YAaCTHOCTH, THUIOM KPUCTAIITUYECKHUX
pemietok. (Tembl: cTpoeHue atoma, CTPOCHUE BEUIECTBA, BAXKHEUIIME MPEICTABUTEIN MPOCTHIX U CIIOKHBIX BEIECTB,
XHMHUYECKUE PEAKIIUHN ).

N3MeHeHne ninaHupoBaHus MO pa3aeaaM U TEMAaM COCTOUT B CIEAYIOLIEM:
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- U3YYCHUE OCHOBHBIX BOIIPOCOB HEOPTAHMYECKOW XMMUH OCYIIECTBIISIETCS B 8 Ki1acce, OOJIbIIe BPEMEHH BBIACIISICTCS
Ha nNpuMeHeHHne 3HaHui B 9 knacce. M3 9 knacca B 8- mepeHocATCs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peaxkuuit”, "IaeKTpoJIUTHYECKAs TUCCOIMALN. XUMUYECKUE PEAKIIMU B pacTBOpax';

- IepecTaHoBKa TeM, 9 kitacc: TeMa «Metaibsy nepen «Hemerannammny, T.k. o0yyatomuecs ¢ 311P 6obIie 3HaAKOMBbI
C METaJJITaMU U JIETYE XapaKTepU3YIOT UX MO CBOMCTBAM U MPUMEHEHHUIO;

- TiepepacrpeiesieHue COJEpKaHusl OJTHUX TE€M B Jpyrue (packpblBaeTcsi Ha KOHKPETHBIX MPUMEpPAX IPYTUX TEM).
Tema "Xumusi u okpykaromas cpea" pacKpblBacTCsl HA KOHKPETHBIX pUMEpPax B pazaenax "MeTaiibl U UX COeIUHEHUA ",
"Hemeramnsl IV-VII rpynn u ux coequnenus";

- 00beAMHEHHE TeM (JaeT OoJibllle BO3MOXKHOCTEH NJIi MCIOJh30BaHUS CPABHEHUS — CXOJICTBA M OTJIMYHUM; TeMa
«Kucnopon» u teMa «Bomopon»);

- BoieNieHue otnenbHbIX TeM (Tema «llepBoHauanbHbie MOHATHS 00 OpraHMYECKUX BelIeCTBax»). BolneneHue B
OTIIEIBHYIO TEMY, B KauecTBe "OyKBaps M0 OPraHUYEeCKON XUMHUH'", AT BOZMOXHOCTb YIUIYOJISITh IOHSATHS: ONPEIETICHUS,
KJaccuduKalus, OCHOBaHUS IS KilacCH(UKalMKM, HOMEHKJIAaTypa, OOlIue CBONCTBA BEIIECTB, CTPYKTypa BEIIECTBA,
cocTtaBiieHne ¢opmys 1o oOmeir dopMmysie W MO Ha3BaHWIO, Ha3bIBaHHWE BemecTBa 1o dopmyne. B atom ciyuae
MIPOTrpaMMHBIN MaTepuall u3 XxapakTepuctuku VA moarpynmsl MOKHO JTOHECTH HE (PparMeHTOM KapTHUHBI «OPTaHUYECKUE
BEII[ECTBAY», a KaK 4acTh 11eJ10r0. MoskeT ObITh BbijiesieHa TeMa «lI[pakTukym» B KOHIIE TIEPBOTO U BTOPOTO T0JI0B 00YUYEHUSI.

TemaTHuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga o0y4ueHus)

Tembl KonmnuecTtBo yacoB B tom uncne Ha3zsanus pabot

Ha KOHTPOJIbHBIE Ha [IPaKTUYECKHE
paboThI paboThI

Pa3znen «IlepBoHayasibHble XMMUYECKHE MOHATHIY, 144

1. Xwumwus — BaxxHas 0071aCTh 4 1 2 [pakriueckas padota Nel « JlaboparopHoe obopynoBaHuE
€CTECTBO3HAHMSA U NTPAKTUUECKON ¥ IIpUEeMBI 00OpalleHns C HUM»
JIESITEIbHOCTH YEI0BEKa. [pakTuyeckas padora Ne2 «OuncTKa 3arpsA3HEHHON
NOBapeHHOH conu”
2. BemecTBa M XUMHYECKHE PEAKIIHH. 7 - 1 IMpaxrnueckas pabota Ne3 «[Ipu3Haku npoTekaHus

XUMHYCCKUX peaKHHﬁ)}
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3. KonnyecTBeHHBIC OTHOIICHUS B
XUMHH

KontponsHnas padora Nel «IlepBoHayanbHble XUMHYECKHE
MOHSTHUS, XUMUUECKUE (HOPMYIIbI U yPaBHEHUSD)
3arpsI3HEHHON MOBAapEHHOM COJIN»

peakuumny, 154

Paznen «HepHOHH‘IeCKI/Iﬁ 3aKOH U MIEPpHUOANYCCKAast CUCTEMAa XUMUYEC

ckux a1neMeHToB JI.11. MenneneeBa. Ctpoenue aroma. X

AMHAYECKast CBsI3b. OKUCIUTEIILHO-BOCCTAHOBHUTEILHBIC

4.  Ctpoenne aToma 7 1 - KonTponsHas pabora Ne2 «Ilepnoandeckas cucrema

[Iepuoauueckuil 3aKoH U xumuueckux 31eMenToB [I.11. Menneneera. CtpoeHue

MEPHOINUECKAs CHCTEMA XUMHIECKHUX aToMay

snemeHToB J[.W. Menaeneera

5.CrpoeHue BeiecTB. XMMUYECKast 8 1 - KonTponbsHas padora Ne3 «Xumudeckast CBSI3b»

CBSI3b.

OKHCINTENEHO-BOCCTAHOBUTEIBHEIE

peakiyn

Paznen «BaxkHelme npecTaBUTeNIN HEOPTaHWIECKUX BEIECTBY, 354

6. Kucnopoa. Bonopon. 14 1 2 [paktuueckas padota Ne4 «[lomyuenne kuciaopoaa u
W3Yy4EHUE ero CBOMCTBY
IMpaxTnueckas pabota Ne5 «[lomyuenne Bogopona u
W3Yy4EHHUE ero CBONCTBY
KonTponsHas paborta Ned «Kucnmopon. Bogopon»

7. Bona. PacTBopsl. 5 - 1 [pakriueckas padota Ne6 «[IpuroroBneHne pacTBOPOB ¢
ONpeIeICHHON MacCOBOM J0JIeH PaCTBOPEHHOI'O BEIIECTBAY

8. Teopust 21MEKTPOTUTHUECKOM 5 - -

JIUCCOLUALINH

9. Baxxneiimue kiaccel 11 1 1 KonTponbHas padora NeS «OcCHOBHBIE KITacChI

HEOPTaHWIECKUX COCTMHEHUIT HEOPTaHWIECKHUX COCIHHEHUIDY
[paktiueckas padora Ne7 «Pemenne SCKCIiepuMEHTANBHBIX
3amad 1o TeMe «OCHOBHBIE KIIACCHI HEOPTaHUMIECKUX
COCIMHEHHUN»

Paznen «BeniecTBo 1 XUMHUYECKUE peakuny, 44

10. OcHOBHBIC 3aKOHOMEPHOCTH 4 - -

XUMHUYECKUX PEAKLIMH

9 KIIACC

Temsl

KonuuecTBo wacos

B ToMm uncie

Ha KOHTPOJIbHBIE

paboThl

Ha MPAKTUYECKUE

paboThl

Ha3zBanus pabot

Paznen «IloBTOpeHue U yriny0OaeHne 3HaHUH OCHOBHBIX pa3JelioB Kypca 8 kiacca «BeniecTBo M XMMUYECKUE peakiumy, 1049
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XMMHYECKHX 351eMeHToB |Va
rpymnnsl. YTiaepos, KpeMHUH U UX
COEJIMHEHHUS.

[loBTopenue u yriayoieHne 3HaHUH 10 1 [Ipaktuueckas padora Ne 8§ «Peakiun HOHHOTO OOMEHa»

OCHOBHBIX pa3/IeNioB Kypca § Kiiacca IIpaktuueckas pabora Ne9 «KauecTBeHHBIE peaKkLUH B
pacTtBope»
Kontponbhas pabora Ne 6 «DnekTponuTudecKkas
JIACCOIMALIUS»

Paznen «Metaiiel 1 uX coequHeHUs», 209

1. OG6mme cBOWCTBAa METAILIIOB 4 -

2.Metabsl 1 UX COeTUHEHUS 16 1 IIpaktuueckas padora Nel3 «Pemenne sKcriepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTalllbl ¥ UX COSANHEHHI»
KontponbsHas pabora Ne§ «MeTamib»

Paznen «Hemeramrst 1V-VII rpynn u ux coenunenus», 244

3.00m1as XapakTepucTuKa 4 -

XUMHYECKHX asemMeHToB Vlla

rpynmnsl. ["ajoreHs.

4.00mas xapaKTepucTHKa 5 -

XMMHYECKHUX 371eMeHToB Vla

rpynnsl. Cepa U ee COeqUHEHHUS.

5.001mast xapaKTepuCTHUKa 7 - [pakTrueckas pabora Nel0 «[lomydenne aMmuaka u n3ydeHue

XHMHYECKHX JIeMeHTOB Va €ro CBOMCTB»

rpymmnsl. A3ot, pocdop u ux

COEIMHEHHSI.

6.00m1as XapakTepuCTHKa 8 1 [Ipakrudaeckas padora Nell «[lomdydeHne yrieKucIoro raza u

HU3Y4YEHHE €r0 CBONCTBY

Ipakrudeckas pabota Nel2 «PerieHue 3KCrepuMEeHTATBHBIX
3anayd no teme «Hemeramist 1V-VII rpynn u ux coeanHeHui»»
KonTponbHas pabora Ne7 «Hemeramiby

Pa3aen ((HepBOHa’-{aJ’ILHLIe XUMHUYECKUE TTOHATHS 00 OpPraHM4Y€CKUX BEUIECTBAX), 104

7. IlepBoHaYaIIbHBIC XUMUYECKHE 10
MOHATHS 00 OPraHMYECKUX
BEIIECTBAX

Paznen «O6001enne Matepuana no kypey «Heopranugeckas x

MUY, 44

13. Xumus u okpyKaromas cpeja. 1

14. O6o0uIeHNEe MaTepHaa 1o 3

Kypcy «Heopranudeckast XUMHUS)

Konrponshas padora Ne9 «Mrorosast pabora 3a Kypc
HEOPTaHWIECKOH XHMHI

Bcero 136 u
8 KJIACC

(2 4 B Henemto, Bcero 68 u)
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MpumepHble Tembl,
pacKpbiBatlowme AaHHbIN pasgen
nporpammol,

M KOMYECTBO Yacos,
OTBOAMMOE Ha UX U3yyeHune

OcHOBHOe coaepKaHue

OCHOBHbIE BUAbI A,eATEeNbHOCTU
obyuatowmxca

Pazpean 1.1lepBoHavyaiibHbIe XUMUYEC

ke nonstus(14 1)

Tema 1. XuMua — BakHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOH JesTeJTbHOCTU
Yye/IoOBeKa

(44)

*XUMHUSI B CHUCTEMe HayK. Posp xuMuM B KU3HU
yesioBeka.* Tena u BeliecTBa. dusryeckrue CBOWCTBA

BelleCTB. 6e30MacHOro o6pameHnﬂ C

BellleCTBAMU U J1abopaTOPHBIM 060py/0BaHUEM. YHUCTbIE
BelllecTBa U CrniocoObl  pasfjieieHUss CMecem.
*TloHsATHE O MeTOZaxX I03HAHHUS B XUMHUU.*
JleMoHCTpanum

1. JlabopaTopHOe 060pyAOBAHHUE.

2. PaznuyHble BUIbI XUMUYECKOU OCYAbL. 3. 06pasIbl
BelIECTB.

4. Cioco6nl pasziesieHusi cMecel (pUIbTpoBaHUeE,
BbIIIapMBaHUe, JUCTU/IALUSA, XpoMaTorpadus).
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbIE ONbBITHI:

Onucanue ¢pU3NYECKUX CBONCTB BelLECTB.

PassiesieHue cMecH ¢ IOMOLIbIO MarHUTa.

[TpakTH4Yeckue paboThI:

Ne 1. JlabopaTopHOe 060pyi0BaHUE U IPUEMbl 06pallleHUs
C HUM

Ne 2. OuucTka 3arpsi3HeHHOM oBapeHHOU cou

[IpaBusa

CMECH.

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHUH € TOMOLIBIO NeJjarora.

PackpbiBaTh poJ/ib XMMUHU B IPUPO/Jie U )KU3HU YeJIOBEKa, €€ CBA3b C
JApPYyTUMH HayKaMHu.

Pa3nuyaTh 4KcThIe BelllecTBa U CMeCH; OJHOPOAHbIE U HEOJHOPO/HbIe
cMecH;

PassinyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpezenaTb NPpU3HAKU XUMHUYECKHUX PeaKIUi U YCI0BUA UX NPOTeKaHUSI.

CnenoBaTh NpaBUJIaM M0JIb30BAHUA XMMHUECKOH NOCY 01 U
JIabopaTOpPHBIM 060py/J0BaHHEM, @ TAKKE NTpaBUJIaM 06 palleHus C
XMMHUYECKHMHU Bellle-CTBAMU B COOTBETCTBUHU C UHCTPYKLUSAMH O
BBINOJTHEHHIO MPAKTHYECKUX paboT Mo/ KOHTPOJIeM NeAarora.

[l1aHMpOBaTh U NPOBOJAUTL XUMHUYECKUH 3KCIEPUMEHT 110 U3YYeHHUI0 U
OMMCcaHUI0 GU3NYECKUX CBOMCTB BellecTB, CHOCO60B pas/je/leHns cMecei
BellleCTB MO/ PyKOBOACTBOM Iefjarora ¢ 06Ccy>/JieHieM IJ1aHa paboThl.

HWcnosib30BaTh NpH BLINOJHEHUH yueb-HBIX 3a/laHUM U B IpolLecce
HCCJIel0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISIPHYIO JUTepaTypy
XUMHYECKOT0 COZiep>KaHHUs, ClIPaBOYHbIe MaTepHaJlbl, PeCypcChbl
WHTepHeTa noj pyKoOBOJCTBOM Ilefiarora.

BricTpauBaTb pa3BEépHyTble NUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOU Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoOB, TPAaMOTHO
KCII0/Ib30BaTh U3y4YeHHbIN NOHATUIHBIN allapaT Kypca XUMUHU
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Tema 2. BemectBa
U XUMHYECKHe peaKuu
(74)

AToMBI M MoJIeKy/bl. XMMHUYECKHe 3JIeMeHThl. 3HaK{
(cuMBo/IBI) XMMHYECKHUX 3JeMeHTOB. OTHOCHUTesbHas
aToMHas Macca. [IpocTble U cjl0XHbIe BelecTBa. ATOMHO-
MOJIEKYJ/IIPHOE yYeHHe.

Xumuyeckas  dopmyia.
XUMHUYEeCKHX 3JIEeMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BellecTB.* MOJIEKyJIIpHass ~ Macca.
MaccoBas f0/151 XUMHUYeCKOro 3/ileMeHTa B COe/IUHEHHH.

dusnyeckre M XUMHYeCKHe SBJIEHHUsA. XUMHYeCcKast
peakLys ¥ e€é NpU3HaKK. YpaBHEHHUS XUMUYECKUX PeaKLHH.
3aKOH COXpaHEHHUs MaccChl BellecTB THUINBI XUMHYECKHX

peakuui (coefHEHUe, pa3/ioKeHHe, 3aMelleHle, 06MeH).
*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEAUCT.*

BanentHOCTB aTOMOB

OTHOCHUTebHasI

AemoHcTpauumn

dusnyeckue siBJIeHUs (pacTHpaHUe caxapa B CTYIKe,
KHUIIeHHe U KOHJleHCalUsl BOJbI U T. 11.).

XuMHUUYecKue siBleHus (TopeHre CBeuH, pasjiokeHue
caxapa, B3aUMO/JleiCTBUE CEPHOM KUCJIOTHI C XJIOPUA0M
6apus,

passnoxeHue ruapokcua meau(Il), B3aumopeicTeue
JKeJie3a € cepol, B3aUMO/IeliCTBHE KeJsle3a C paCTBOPOM
cosiu meau(ID)).

OnbIT, UINIOCTPUPYIOILHUHI 3aKOH COXpaHEHUS MaCChl.

Na6opatopHble 1 npakTMyeckne paboTbl

JlaGopaTopHbI€ OMbBITHI:

[Ipumeps! UsHYECKUX ABJIEHUH (TJ1aBJIeHHE BOCKQ,
TasiHYe JIbJIA).

[IpuMepbl XMMHUYECKUX SABJEHUH (IIPOKaJIMBaHUe MeJHON
IIPOBOJIOKH, B3aMO/IeCTBHE MeJia C KHCIOTOH).
Mogeu aTOMOB U MOJIEKY L.

IIpakTraeckas pabora Ne3. [Ipn3Haku nmpoTeKaHus
XUMHUYECKUX PEaKIIHil.

BblunucneHusn

— OTHOCHUTEJbHOH MOJ'IEKyJ'IHpHOljl MaccChI BelleCTB;

— MacCcoBOH A0JIH XMMHWY€CKOrI'o 3JIieMEeHTa 1o ¢)0pmyne
coeagHeHud

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/[bl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLUU
MBICJIUTEIHOU J1eSITEe/IbHOCTH (CpaBHEHUE, KIacCuPUKaLUs) AJs
H3y4eHHMs BELECTB U XUMHUYECKUX PeaKL[Mi C OOPOH Ha aJIFOPUTM WJIH
CXeMBbl.

PacKkpbIBaTb CMbIC/ U3yYaEMBIX MOHSATHH U 3aKOHOB U IPUMEHSTh 3TH
MOHSITUS IPU ONMKUCAHUU CBOUCTB BELIECTB U UX IPEBpAIlleHUH C OIOpoi
Ha IJIaH U KJII0YeBbIE CI10Ba.

PazsinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 06BSCHATD UX CYLHOCTD C
TOYKH 3pEHHST aTOMHO-MOJIEKYJIIPHOI0 YYeHHUsI C OTOPO Ha oNpeJesleHUs
Y CXEMBI.

Onpefie1sITh NPU3HAKU XUMUYECKUX PEeaKIUH, YCI0BUS UX NPOTEKaHUs.

O6BbACHATD CYLIHOCTb GU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOr'0 YYE€HHUsI C UCII0JIb30BAaHUEM BU3YabHOH ONOPBI.

KnaccudunupoBaTh XMMHUYecKHe peakLyH (110 YUCIY U COCTaBY
pearvpymoliux 1 06pa3yoliuXCcs BEIEeCTB) € OIOPOH Ha CXEMBI.

CocTaBasATh GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpPeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
IEeUCTBUHN.

PaccTaBiATh K03 OUIMEHTHI B ypaBHEHUAX XUMUYECKUX peaKL Ui C
O0IIOPOM Ha aJOPUTM Y4eOHBIX AeUCTBUM.

CrefoBaTh NpaBUIIaM M0JIb30BAHUS XMMUYECKOH OCYJOH U IaGOPATOPHBIM
060pyl0BaHUEM, A TAKXKe IPaBUIaM 06pallleHUs C BellleCTBaMH B
COOTBETCTBHUHU C UHCTPYKLMSAMHU I10 BBIIIOJTHEHHUIO JIJAOOPATOPHBIX
XUMHUYECKHUX OINBITOB [I0J] KOHTPOJIEM IleJlarora.

Hcnosib30BaTh NpH BBIIOJHEHUH yYe6GHBIX 33/JaHUH U B polecce
HCCle/l0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIUTepaTypy
XUMHUYECKOI'0 COJIepXKaHHsl, CIpa-Bo4-Hble MaTePHaAJIbI, PECYPCEHI
WHTep-HeTa NoJ, pyKOBO/CTBOM Iejarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaoB, TPaMOTHO
HCI0JIb30BAaTh N3y4YeHHBIN NOHATUHHBIN annapart Kypca XUMUH
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Tema 3. KosinuecTBeHHbBIE
OTHOLIEHHsI B XumMuu (34)

KosimyectBo BemectBa. MoJsib. MosisspHass Macca. 3akoH
ABorazpo. MosisipHbIi 06 EM ra3oB. PacyeThbl 10 XUMHUYECKOU
dopmyie. PacyeTbl MaccoBOH 10JIM XUMUYECKOT O 3JIEMEHTA B
cOoeJMHEHUM, KOJIMYEecTBa BellecTBa, MOJISIPHOM Macchl.
Pac4éTbl 10 XMMUYECKUM YPaBHEHUSM.

JemoHcTpayus:

- 06pas1ibl Bell|eCTB KOJIMYeCTBOM OJIMH MOJIb

Brruucnenus:

-pacueT 1o popmyJie ¥ N0 XUMUIECKOMY YPaBHEHUIO

PackpbIBaTb CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHS,

a TaK)Ke U3y4yeHHble 3aKOHbI U TEOPUH JI/Is1 pellleHHUs] Pac4éTHBIX 3aJa4 C
NOMOLIBIO [IeZlarora.

BbIYHCIATB MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BelllecTBa C OIIOPOH Ha o6pasel], Ha GOPMYJIbl;

[IpoBOAUTH PacyEThI IO ypaBHEHHUSAM XUMHUYECKHUX PeaKL[MH C OOPOH Ha
o6pasel], aJITOPUTM YIeOHBIX e CTBUH: KOJIMYECTBa, 06'bEMa, MacChl
BelleCTBa 10 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WK
NPOJYKTOB PEaKIHH.

BricTparBaTh pa3BépHYThIE IMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
rHbOpMaLHIo U3 y4ye6HHKA U CIPAaBOYHBIX MaTepHaJIOB, FPAMOTHO
HCI0/1b30BaTh M3y4YeHHbIH MOHATUHHBIN annapaT Kypca XMMHUH C IOMOILbI0
nejarora.

Paspen 3. [lepuoaudeckuil 3aKoH U Ilepuoaudeckas cucreMa XMMHUYeCKUX 3j1eMeHTOB /I. . MeHaeieeBa.
CTtpoeHue aTOMOB. XMMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
Mepnoaunyeckunii 3aKoH U
Mepuogunyeckas cucrema
XMMUYECKUX 3/1€eMEHTOB

AO. U. MeHpeneesa. (7 1)

[lepBple  MONBITKM  KJacCUQUKALMHU  XUMHYECKHUX
3JieMeHTOB. [loHATHe O rpynmax CxOAHBIX 3JIeMEHTOB
(esouHBIE U LIEJ0YHO3€MeJbHble MeTaJlJbl, rajJoreHsbl,
MHEepTHble ra3bl). *JJieMeHThl, KOTOpble 0OpPa3yIOT
aMdoTepHbIe OKCUABI U THIPOKCUABL*

[lepyoandecknii 3akoH. Ilepuojuyeckass cucrema
J. U. MeHeneeBa.
dopmMbI
[leproguyeckoil cUCTEMbl XHMHYECKHX 3JjieMeHTOB [l

XUMHUYECKUX 3JIEMEHTOB

KopoTkomneproanass u *aJMHHONepHojHas™
W. MenpeneeBa. [lepuoab! u rpynnel. PUsnyeckuil cMbIC
NOPAAKOBOrO HOMepa, HOMEpOB IepHofia W TPy
3JIeMeHTa.

CtpoeHnue atomoB. CocTaB aTOMHBIX sfep. *M3oTonbL*
JnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 060JI0YEK aTOMOB
nepBbix 20 XuUMHYeCKUX 3jJeMeHTOB [lepuoauyeckoi
CUCTEMBI . 1.

Mengpeneesa. XapaKkTepuCTHKa

XUMHAYECKOTO 3JIeMeHTa [0 €ero IOJIOKEHHID B
[Tepuoguueckoii cucreme /I. U. MeHpeneena.
pazauyca

MeTaJIVINYEeCKUX u

*3aKOHOMEPHOCTH  HU3MeHEeHHUs aTOMOB
XUMHUYECKUX
HeMeTa/UTMYeCKUX CBOWCTB IO TpynmaM W IepHoJaM.
3HaueHnue [lepuoguyeckoro 3akoHa U [lepuoauyeckoi

CHUCTEeMbl XUMHWYE€CKUX 3JIEMEHTOB AJi pa3BUTHUA HAYKU U

3JIEMEHTOB,

PackpbiBaTh CMbIC/I IEpUOUYECKOT0 3aKOHA N0/, PYKOBOACTBOM leJiarora.

[loHUMaTb CyllecCTBOBaHKE IepUOUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (M3MeHeHNe paJuyCcoB aTOMOB U
3JIEKTPOOTPULATEJIBHOCTH) U UX COeIUHEHUH OT MOJIOXKEHUS B
MepUoANYEeCKON CUCTEME U CTPOEHUSI aTOMa C UCNO0JIb30BAaHUEM CXEM U
TabJINII.

YcTaHaBAUBATH CBSI3b MEXAY M0JI0KEHHUEM 3JIeMeHTAa B IepUOJUYeCKOM
CUCTEME U CTPOEHHUEM ero aToMa (CcocTaB U 3apsj saApa, obliee YUCa0
3JIEKTPOHOB U pacnpezieieHUe UX 110 3JIeKTPOHHLIM CJI0sIM) 10 06pa3iy.

[IporHo3upoBaTh XapakTep U3MeHEeHUs1 CBONCTB 3JIeMEHTOB U UX
coeZiJMHEHUH N0 rpyIiaM U nepruogam [leprouyeckoil cUCTEMBI €
MOMOIIbIO TleJlarora.

XapaKTepu30BaTb XUMHUY€eCKHe 3/IeMEeHThI IIEPBLIX TPEX TEPUOL0B, Kalus,
KaJIbLIUsl 10 UX 0JI0XKeHUI0 B [leprouyeckoii cuctemMe
. U. MeHpeneeBa.

CnenoBaThb IpaBuaM 6e30mMacHON paboThI B TaGOPAaTOPUU NPHU
HCII0JIb30BaHUM XUMHUYECKOU MOCYIbI U 060PY/I0BaHUS 10T KOHTPOJIEM
nejarora.

BricTpanBaTh pa3BEépHYThIe MHUCbMEHHbBIE U YCTHBIE OTBETHI C OMOPOU Ha
WHOOPMAIMIO U3 Y4eOGHUKA U CIPAaBOYHBIX MaTepHaJIOB, T PaMOTHO
HCII0JIb30BaTh U3y4YeHHbBIN MOHATUHHBIN alapaT Kypca XUMHH T0CJIe
CTPYKTYPUPOBAHUS MaTepHasia C UCI0Jb30BaHUEM KJIUIIIE.

HWcnosib30BaTh NPU BBIMIOJHEHUH YYeOHBIX 3aJJTAHUH TEKCThI y4eOGHUKA
1ocJsie CTPyKTYpPUPOBaHUsA MaTeprasa, ClipaBOuYHble MaTepUaJibl
(Tleproguyeckyro cucTeMy XUMHUYeCKHX 3jieMeHTOB /. . MeHgeneesa,
TabJIMIy PAaCTBOPUMOCTH KHCJIOT, OCHOBAaHUM U COJIel B BOZe,

49




npakTuki. [l. 1. MeHiesieeB — y4éHbBIN U rpakAaHUH.*
[emoHcTpauum

KopoTkomneproaHas u JyIMHHONepruoAHas GopMbl
[leproanyeckod cCTeMbl XUMHUYECKHX 3/1eMEHTOB

/. 1. MeHnpeneena.

O3HakoMJieHHe c 06pa3liaMi MeTaJ/lJIoB U HEMETAJLJIOB.

NabopaTopHble U npakTMueckne paboTbl
JlabopaTOpHBIH OMBIT:

B3auMojelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1ieJioyei

3JIeKTPOXMMUYECKUH psJ| HANPsSXKeHUH MeTasl1oB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
HCCJIelOBATENbCKOM JIeITeIbHOCTH HayYHO-IONYJIAPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJlepKaHus, CIpaBOYHbIe MaTepHaslbl, PeCypChI
WHTepHeTa 1OJ PyKOBOJCTBOM IeJjarora

Tema 5. CTpoeHue BelecTB.
XuMH4yecKkasi CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEaAKIUU
(84)

Xumunueckas cBs3b. KoBasieHTHas (1OJIsipHAast U HENOJISIpHAsT)

CBS3b.  *DJIEKTPOOTPUIATEIFHOCTh aTOMOB ~ XUMHUYCCKHX
aneMeHTOB.* UMoHHas cBs3b. *TWIBI  KPHUCTAUIMYECKUX
pemeTok.*

CreneHb OKHCJIEHHUS]. OKHCJIUTENBHO-

BOCCTAaHOBUTEJIbHbIE pPeEaKIUU. HpOHECCbl OKHCJ/IEHHUA U
BOCCTAaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

JleMoHCcTpanuu
OKHCITUTENEHO-BOCCTAaHOBUTEIBHBIE PEaKIMU: TOPEHHE,
peaKIiu pasIokKeHUs, COCANHCHUS

PackpbIBaTh CMBICI M3y9aeMBIX TIOHATHH 110J] PyKOBOJCTBOM IIEarora.

OnpenensTs BUI XUMHUYECKOH CBSI3H B COSANHEHHH C HCIIOJIb30BAaHUEM CXEM.

OmnpenesnaTh CTeNeHb OKUCICHUS. XUMUYECKOTO 3JIEMEHTa 110 (opMyJie ero
COCZIMHEHHUS C UCTIOJIb30BAHUEM aJITOPHTMA.

OmnpenensiTs 31eMEHT (BEIIECTBO) — OKUCIUTENb U SIEMEHT (BEIIeCTBO) —
BOCCTaHOBHTEb.

OOBSACHATH CYIIHOCTB NPOIIECCOB OKUCIICHHUS ¥ BOCCTAaHOBIICHUS.

CocTaBIATh NEKTPOHHBIH OanaHc ¢ yIETOM YHCIIa OTAAHHBIX ¥ MPUHSATHIX
JJIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBFHOM peakunuy no
ANropuTMy pa3zdopa OKHUCIUTENHLHO-BOCCTAHOBUTEIBHOMN PEaKIHH.

Hcrnonb30BaTh NP BHIIOIHEHUH YYEOHBIX 3a1aHUH TEKCThI y4eOHHKa MociIe

CTPYKTYpUpPOBaHUsI MaTepHana, ClipaBOYHbIe MaTepUabl (IIEPUOAUIECKYIO
cucTeMy XUMuueckux aaemenToB /1. Y. MenneneeBa, Tabnuily pacTBOPUMOCTH
KHCJIOT, OCHOBAHUH U COJIEH B BOJIE, NEKTPOXUMHUUYECKUH psif] HANPsHDKEHUH
METAJIJIOB)

Paspes 2. BaxxHelve npeACTaBUTEIU HEODP

raHN4YeCcKHuXx BemecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(144)

Bo3nyx — cmechb rasos. CoctaB Bo3ayxa. Kucinopon —
3jeMeHT U mpoctoe BelecTBo. O30H. HaxoxjeHue
KUCJ0pOoJa B Npupoje, ¢u3MdecKHe U XUMHUYeCKHe
CBOMCTBA. Peakiy ropeHust IPOCTBIX U CJIOXKHBIX BEL|eCTB.
*TensioBoM 3¢deKT XUMHUYECKOW peakuuuh.* IJK30- U
3H/J0TepMUYecKUe peakuuy, *TepMOXUMHYeCKHe
ypaBHeHUs.* [loHATHe 06 okcugax. Cnoco6bl MoJydeHHUs
KUCJOpoJa B JabopaTopuu U
NpHUMeHeHue KpyroBOpoT KHCJOpOJa B

NPOMBIIIJIEHHOCTH.
KucJjopoza.

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH MOHATHSA IIPH
OTIMCAaHUU CBOHCTB BEILeCTB U UX NpeBpalleHHH C NCI0JIb30BaHHUEM
OTIOPHBIX CJIOB U KJIMLIE.

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NAAH, CXeMY, KpAmKYIO 3anich
COCTaB BO3/lyxa, pU3NYECKHE U XU-MUYECKHEe CBOMCTBA KUCI0PO/Ia,
CIOCO6BI ero NoJIyYeHus, IpUMeHeHHe U 3Ha4eHHe B PUPO/ie U XKU3HU
YyeJioBeKa.

CpaBHMBATh peaKI[Uy rOpeHusi U MeJIJIEHHOT'0 OKHCJIEHHS C
npe/iBapUTebHBIM 00CYK/JeHHEM TapaMeTPOB CPaBHEHH .

Co6upaTb NpUGOPHI /15 MOJYyYeHUs KUCA0POAa (BbITECHEHHEM BOJbI U
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npupozie. TONJIMBO: yroJib U MeTaH. 3arpsi3HeHue BO3/yXa,
yCUJIEHUE TapHUKOBOTr0 3pdeKTa, paspylieHre 030HOBOTO
cJ1051.

Bopopoa — asieMeHT U ipocToe BellecTBO. HaxoxgeHnve
BOJI0OpO/ia B Ipupo/ie, u3nyecKre U XUMHUYeCKHe CBOMCTBA
(Ha n§puMepe B3aUMOJEUCTBUS C HeMeTa/UlaMU U
OKCHJJaMH *croco6nbl

MeTaJlJIOB), NpUMeHEHHUE,

noay4yeHus.* [loHsTre o kucaoTax KucaoTel u conu.

OemoHcTpauuu

B3aumogerictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE00TBITOB).
OnpepesieHne coepaHHUsl KUCI0PO/Ja B BO3AyXe.
OHblTbl, AEMOHCTPpHUpPYHOIIHE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieH s TOPeHHUs.

Nab6opatopHble 1 npakTMueckne paborbl

JlabopaTOpPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMu OKCH/OB.

[IpakTHyeckas pabora:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.
IIpaktuaeckas pabora Ne5. [Tonmydenue Bomopoaa U u3ydeHne
€ro CBOMCTB.

Borunciaenus
— MOJIEKYJIIPHOM MacChl KUCJI0PO/a U 030Ha Ha
OCHOBAHHHY aTOMHOM MaccChl XMMHUYECKOT0 3JIeMeHTa

BO3AyXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHUCJIOPO/, 10/, KOHTPOJIEM IleAiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /LIl COCTaBJIeHUs GOpMyJI
BelleCTB, MOJIEKY/IIPHBIX yPaBHEHU I XUMHUECKUX PeaKIUH ¢ yyacTueM
KHCJIOpO/a.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C
3arpsi3HeHUEM BO3JyXa.

CiepoBaTh IpaBUiaM 6€30MaCHOM paboThl B JIAGOPATOPUU ITPU
HCII0JIb30BAHUU XMMUYECKOH NOCY /bl U 000PY/J0BAHHUS 110/, KOHTPOJIEM
MeJIarora, a TaKXe NpaBu/IaM o6palleHus C TOPIOYUMHU Bell[eCTBAaMU B OBITY.

[l1aHMpOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHUe SKCIIepUMEHTHI,
MPOBOAUTH HAOGJIIO/JeHMUs], ieJIaTh BIBOABI 110 pe3yibTaTaM
3KCIlepU-MeHTa 10J] pyKOBOACTBOM IleJiarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIe.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B ITpoliecce
HCC/lel0BaTebCKOM eI TeIbHOCTH HAyYHO-MONYJISIPHYIO JJUTepaTypy
XMUMHUUYECKOT0 COJIepXKaHMs, CIPaBOYHbIe MaTepHUaJlbl, PECypChl
WHTepHeTa noJ pyKoBOJCTBOM Ilefarora.

BbIcTpanBaTh pa3BépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYeOHHKA U CIPaBOYHBIX MaTe-
pHaJIOB C OIOPOH Ha MJIaH, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIH
NOHSATUHHBIN annapaT Kypca XUMUH

Tema 7. Boga. PacTBopshl.
IouATHE 06 OCHOBAHUSAX
(54)

Boga. Ee coctaB. CtpoeHue. Mosiekysbl. *®usnyeckre
cBoMcTBa BoAbl. Boga kak pacTBopuTesb.* PacTBODBEL
*[loHsITHE O PACTBOPUMOCTH BelleCTB B BoJe. [loHsATHE O
HaCBIIEHHBIX M HEHACBIIeHHBIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BelllecTBa B pacTBope (MpoleHTHas KOHIIEHTpaIHs).

*XUMHUYeCcKre CBOUCTBA BOJIbl (pa3J/ioXKeHHUe, peaKIuu C
HaTpHeM, OKCHJIOM KaJblus, OKcuzoM cepsllV [ToHsTHe 06
OCHOBaHUfAX. PoJsib pacTBOpoB B NPHUPOJie U B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arpsi3HeHue
NPUPOJHBIX BOJ. OXpaHa U 0YUCTKA TPUPOJHBIX BOJ,.

AemoHcTpauumn

PackpbIBaTb CMbIC/I U3yYaeMBIX IOHATHH U IPUMEHSTb 3TH NOHATUS NPU
ONMCAaHUU CBOMCTB BeIECTB M UX NpeBpallleHuH ¢ MOMOLIbIO eAarora.
XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA BOAIBI, €€ POJIb KaK

pacTBOpUTEJISl B IPUPOLHBIX TPOLECCAX C ONMOPOH Ha IIJIaH U CXEMY.

CocTaBJsITh YpaBHEHHS] XHMHUYECKHX PeaKIUH C y4acTHEM BOJbI C OIIOPOH
Ha CXeMy.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX MPOGJIeM, CBI3aHHBIX C
3arpsi3HeHHEeM NMPUPOJHBIX BOJ|, CIIOCOOBI OYUCTKH BOAbI OT IPUMECEH,
MepBHI 110 OXpaHe BOJ, OT 3arpsi3HEHUs I10CJIe IPeJBaPUTETbHOIO
CTPYKTYypUpOBaHUS MaTepHaa.

[11aHUPOBATb U OCYLIECTBJSTH HA MPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Zie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEHTA N0/ KOHTPOJIEM Ne/iarora, ¢
HCNO/Ib30BaHUEM KJIUILE.
CnenoBaThb npaBusiaM 6€30IacHOM pPaboThl B IJaOOPATOPUH IPU
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JJIEKTPOJIM3 BOAbI; CUHTE3 BO/Ibl; B3AUMO/IEHCTBUE BOJBI C
MeTassiaMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHAJIOB).

PacTBopeHUe BelecTB € pa3JIMuHON PaCTBOPUMOCTHIO.
HccinepoBaHre pacTBOPOB KUCJIOT U 1eJIoYel ¢ HOMOLILbIO
WH/MKaTOPOB.

Na6opatopHble 1 NpakTMyeckne paboTbl
IIpakmuueckasa paboma:

Ne 6. [IpurotoB/ieHHEe pacTBOPOB C ONlpe/ie/IEHHON
MacCOBOMU /10J1eil pacTBOPEHHOIO BEIlECTBA.

HCIOJIb30BAaHUH XMMUYECKOH NOCY/1bl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nezjarora.

[IpoBOAUTH BEIYUCJIEHHUS C IPUMEHEHUEM OHATHUS «MaCCOBast 10JIs1
BEIECTBA B pacTBOPE» C ONOPOU Ha GOPMYJIbL.

Hcnonb30BaTh NpH BEINOJIHEHUH y4eOHBIX 3alaHUH U B Ipoljecce
Hcce[loBaTeIbCKOH J1eTeIbHOCTH Hay4YHO-NONYJ/IAPHYIO JINTEPATypy
XMMHUYECKOTr0 COZlepXKaHus, ClIPaBOYHble MaTepHaJIbl, PeCypChl
WHTepHeTa noJ pyKoBOACTBOM Ile/iarora.

BeicTpanBaTh pa3BépHyThbIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIH IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJIe
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Tema 8. Js1eKTpoauTHYECKAS
Aucconranysa. XuMuieckue
peaknuu B pacTBOpax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JIUCCOLTUALINH.

DnekTponuTHyecKkas — OUCCOLMANUsA.  OJNEKTPOJUTBHl U

HEeKTPOIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M JUCCOIUAuT
BEIIECTB C PA3IMYHBIMU BUAAMU XUMUYECKOH cBs3u. [lonsTue
ocreneHu auccounanui.* CHIbHbIC U C1a0ble SIEKTPOIUTHL.
Peakin moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHUS PEaKIIUA
HMOHHOTO 0OMeHa 10 KoHIA. [TosHbIe 1 COKpaIEHHbIE HOHHBIE
YpaBHEHUS XuMudeckue  CBOMCTBa

peaxiuii. KHCJIIOT,

OCHOBaHW W COJed B CBeTe NpEACTaBICHHH 00

ANIEKTPOIUTHYECKOH ucconranuy. KadyecTBeHHbIE peakini Ha
KaTHOHBl W AQHUOHBL: MOHBI XJIOpHI-, OpPOMHI-, HOIWI-,
cyibdar-, kapOoHaT-, CHIHMKAT-, hochaT- aHHOHBL, THAPOKCH-
WOHBI; KaTHOHbI aMMOHHS, MarHWsi, KaJbLus, aJIOMUHUS,
xkenesa (2+) u (3+), menu (2+), UWHKA, TPUCYTCTBYIOUINE B
BOJIHBIX PacTBOpaXx.

JleMoHCTpanumu

JJeKTpudecKas IpOBOJHUMOCTb PACTBOPOB BELIECTB;
JIBIDKeHHE NOHOB B 3JIEKTPHUYECKOM II0JIe.

OnBITHI, WJTIOCTPUPYIOLIE TPU3HAKH [TPOTEKAHUS
peaxIui HOHHOr0 06MeHa.

JlaGopaTopHble ¥ NPpaKTHYeCKUEe

pa6oThbl

JlabopaTOPHBIN OIBIT:

Peaknuy HOHHOTO 06MeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysnbdara meau(Il) u ménoun, kapboHaTa HATPHUSA U
COJITHOM KHUCJIOTBI, peaKiua HeUTpaJu3aLul MeXAy

TUAPOKCUAOM KaJud U COJISTHOM KHCJIOTOM.

PacKkpbIBaTh CMbIC/I U3y4aeMbIX MOHSATHH, a TAK)KE CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOM UCCOIHAIIMH C ONIOPOH Ha CXEMBL.

OG6'BSICHATb MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BOJJHbIX PACTBOPOB C IOMOIIbIO TTeJarora.

CoCTaB/IsATh YpaBHEHHUS JUCCOIMALIMHM KUCJIOT, LIeJI0Uel U CoJIel, oJIHbIe
Y COKpaLléHHbIe HOHHbIe YPaBHEHUSI XUMUYECKHUX PeaKIIUH HOHHOTO
oOMeHa.

HJIaHI/IpOBaTb u OCyI_I_IECTBJIHTI: Ha HpaKTI/lKe XUMHUYECKHe 3KCHepI/IMeHTbI,
HpOBOAI/ITb Ha6mo;1e1-ms{, AeJaTb BbIBO/JbI 110 pesyanaTaM
3KCIepUMeHTa MocJie IpeJABapUTeJbHOM PaGoThlI.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JTaGOPaTOPUU NPHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY/bl U 060py/10BaHUS 110 KOHTPOJIEM
nmejarora.

HpOI/IBBOﬂI/ITb BbIYUCJIEHUA 10 XUMHUYECKHUM ypaBHEHI/IHM.

BbicTpauBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOH Ha
HHGbOPMAIHIO0 U3 YYe6HNKA U CIIPaBOYHBIX MATEPHAJIOB, [PAMOTHO
HCI0J1b30BaTh U3y4YEeHHbIN MOHATUHHBIN annapaT Kypca XUMHH 0CIe
NpeiBApUTENbHOTO CTPYKTYPUPOBAHUSI MaTepHaIa.

HUcnosib30BaTh NpH BHIMOJHEHUH YYe6HBIX 3alaHUi U B poliecce
HCCJIeI0BATENbCKOH JIEATENbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 CO/IePIKaHusl, CIPaBOYHbIE MAaTEPHAJIbI, PECYPCHI
UHTepHeTa MocJie KOHCY/IbTAl[UH C IeAarorom
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BbruuciieHUus1
— [0 YpaBHEHHUSAM XMMUYECKUX PEAKIUH

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coeUHEeHUH

(1149)

Kinaccudukanus HeopraHM4eCKUX COeJMHEHUN.

Okcuzpl: cocTas, kaaccupukanus (*oCHOBHEIE,
KHUCJIOTHBbIE, aMPOTEPHbIE, HECOJIE0OPaA3YIOIUe HA
npuMepe oKcuza yriaepoja ll n okenaa asota I1*),
HOMeHKJIaTypa *[losyyeHre™ u xuMHU4YecKue CBONCTBA
OKCH/IOB (B3aUMO/IeMCTBYE C BOJIOH, KUCJIO0TaMH,
IeJI04YaMH).

OcHOBaHWUsI: COCTAB, Kiaccubukanus (11e104u U
HepacTBOPHMbIe OCHOBAHUsI), HOMEHKJ/IATypa, GU3nvecKre
Y XUMHUYeCKHe CBOHUCTBA (B3aMMO/eCTBHUE C OKCUJAMU
HEMeTaJlJIOB, KUCJIOTAMH, COJISIMU), *CITOCOOBI TOJIy4YyeHus.
KucnoTsl: cocTas, kJiaccupukanvsi, HOMEHKJIATypa,
du3nYecKre U XUMHUYeCKHe CBOKCTBa (B3auUMO/|eiCTBUE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/aMH, OCHOBaHHUSIMH,
COJISIMHM Ha IPUMePE COJITHON U CEPHOU KUCJIOT),
*croco6bl noJstydeHus.* Psi akTUBHOCTH MeTaJLJIOB.

Couu (cpeZiHUe): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aUMO/IeHCTBHE COJIEH C METAJIAMHU, KUCJIOTaMH,
11eJI04aMH U COJISIMU.

['eHeTHYecKas CBA3b MEXY KJIaCCAMU HEOPTraHUYECKUX
coeavHeHU. ['eHeTU4Yeckue psazbl. [loHaTHE 06
*aMOTepHBIX FTUAPOKCUAAX (Ha MpHUMepe [IMHKa U
QIIOMUHHUSA): XMMUYECKHE CBOWCTBA B3aUMOIEHCTBHE C
KUCJIOTAMU U 11leJI0YaMH, pa3JiodKeHre Py HarpeBaHUM.*

AemoHcTpauumn

06pa3ubl HeOpraHUYeCKUX BeLleCTB Pa3JIMYHbIX KJIaCCOB.
B3auMozielicTBHe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
meau(Il).

Peakuus HeHTpaausanuu.

BeITecHeHMe 0JHOr0 MeTaJlja APYTUM U3 pacTBOpa COJIM.

NabopaTopHbie U NpaKTU4YecKkue paborbl
JlabopaTopHbI€e OMBITHI:

B3auMopelicTBHE KHCIOT C MeTaJlIJIaMH.

[losryueHHEe HepPaCTBOPUMBIX OCHOBAHMH.
BsaunmopelicTBMe HEpaCTBOPUMBIX OCHOBAHHUM €
KHCJIOTaMH.

Pasnoxenue rugpoxcuga menu(1l) npu HarpeBaHuH.
[IpakTH4eckas padoTa:

Ne 7. PelieHue akcriepuMeHTabHbBIX 3a/1a4 110 TEMe
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OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTAaHNUECKUX COSANHEHHH 110 MIa0IoHy.
CocraBiieHHE CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHHIECKHX COSITUHEHUIT
Ha OCHOBE OMpEENeHUs.

CoctaBnenne HopMya OCHOBHBIX KJIACCOB HEOPTaHUYIECKHX COETUHEHUH U
Ha3bIBaHME MX 0 MEXXAYHApOJHON M TPHBUATBHON HOMEHKIIATypE ¢
HCIIOb30BAHUEM ONIPEAENCHNUS U TaONUIIbI PACTBOPUMOCTH.
KiraccuduipoBanue M3y4aeMbIX BELIECTB 0 COCTABY U CGOUCMBAM C OTIOPOI
Ha OIIPe/ICNICHUs], CXEeMBI U TaOJINIy pacCTBOPUMOCTH.

CocraBieHre TaOIUIbI TEHETHYECKUX PSIJIOB U CXeMBbl «[ eHeTnueckas
B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHMYECKIX COSIUHEHHID 10T
PYKOBOJCTBOM I€arora.

[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOLIMX XUMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHU OTHOCSTCS C
UCTIONB30BaHUEM cXeMbl «I eHeTH4YecKast B3aMOCBSI3b OCHOBHBIX KIIACCOB
HEOPraHWYECKHX COCIMHEHHUIN 0] PyKOBOACTBOM Iearora.
CocraBieHHe MOJIEKYSIPHBIX YPaBHEHUH PeaKkiui, HILTIOCTPUPYIOIIIX
XMMHYECKHE CBOMCTBA N3YUYEHHBIX KIIACCOB U CHOCOObL NOJIYYeHUs BEIIECTB
W3YYEHHBIX KJIaCCOB, IPYIII, & TAKXKE MTOATBEPIKIAFOIINX TeHETHIECKYIO
B3aMIMOCBSI3b MEXTy HIMH, C OIIOPOH Ha BepOATBHYIO CXEMY B KaueCTBe
3pUTEILHON OTIOPHI.

CocTaBieHne MOJEKYIIPHBIX YPAaBHEHHH PEaKIHi 110 cXeMaM ¢
MpeIBApUTEIBHBIM 00CYKAEHHEM BBIOOpa PearupyIoNIiX BEIIECTB.
Beruncnenue o ypaBHeHUSIM XUMHYECKHX Peakluil KoJu4ecTBa, 00bEMa, Macchl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH
0 aJITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MPAKTHKE XMMUYECKOTO 3KCIIEPUMEHTA 1
HaOII0OAEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHEIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE IIPABHIT Oe301acHoH
paboTHI B TaGOPaTOPUH IIPH MCHOIB30BAHUH XUMHIECKOH MOCYABI
000pyIOBaHUS.

Hcnons3oBanue IIPU BBITTIOJIHEHUH y'-le6HbIX 3a)1a1-n/1ﬁ U B IIpoLecce
FICCIIEIOBATENBCKOI AATENEHOCTH HAyYHO-TIONMYJISPHON JINTEpaTyphl
XUMHYECKOTO COJIepKaHHs, CIPaBOYHbIe MaTepHalibl, pecypchl MHTepHerTa,
OCYIIIECTBIIEHHE BEIOOPA 110/ PYKOBOJCTBOM HaCTaBHHKA.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C OMOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA U CIIPAaBOYHBIX MaTepPHAIOB, TPaMOTHOE
HCIIOIb30BaHIE H3YUEHHOTO MOHSITHIHOTO ammnapara Kypca XUMUH C
UCIIOb30BaHHUEM ILIaHA, OTIOPHBIX CJIOB, AJITOPUTMA.




«OCHOBHbBI€ KJIaCChl HeOpraHu4eCcKux COE,E[HHEHPI;I».

BbluncneHus
— [0 YpaBHEHHUSAM XMMUYECKUX PEAKIUH

Pasgen 3. Bew,ectBo u XMumuyeckue peakuum, 44

Tema 10. Xumunueckue peakuymu.
OcHOBHble 3aKOHOMEPHOCTN
XUMUYECKUX peaKLui (4u)

*TlousiTie 0 CKOpPOCTH XUMUYICCKOM pCaKkuuu. CDaKTOpI)I,
BJIMAOIIUE Ha CKOPOCTH XUMUYECKON pCaKuuu. Ilonsatue o

TOMOT€HHBIX M TIC€TCPOTCHHBIX PpEaKIUIX. ITousitue 06

06paTI/IMLIX " HeO6paTI/IMLIX XUMHUYCCKUX  PCaAKIUAX.
TlonsTre 0 XUMHYCCKOM PpaBHOBECHU. Cwmemenne
XUMHYECKOI'0  paBHOBECHUA. q)aKTOpI)I, BJIMAKOIIHUE Ha

CKOPOCTh XUMHYECKOM PEaKIMU U MOJOKCHUE XUMHICCKOTO
paBHOBecus. Kiaccudukamuss XUMHYECKUX PEaKIMH 10
pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICT H3y9aeMbIX TOHITHH M IPHUMEHSATH 3TH MOHSATHS IPH

OITMCAHUY CBOMCTB BEIECTB U UX MPEBPALICHHUH.

KrnaccngunupoBats XHUMHYECKHE PEAKIIUH IO Pa3IMYHBIM ITPHU3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTh CKOPOCTH XHUMHIECKOH PEaKINH OT Pa3IHIHbBIX

(haxTOpOB 1OJ] PYKOBOACTBOM yIHTEIIS.

[IporHO3MpOBaTh BO3MOKHOCTH MPOTEKAHNSI XUMHUUECKUX NIPEBPAILECHUIT B
PAa3IHYHBIX YCIOBUSX MOCNE MIPEABAPUTEIHHON pabOTHI.

DrpenemnsTe OKUCIUTEb U BOcCTaHOBUTEH B OBP.

CoCTaBISITh SIEKTPOHHBIN OajlaHC PEeaKIUH.

[IpOM3BOUTE BEIYMCIICHUS [0 XUMHUUECKUM YPABHEHUSIM I10 AJITOPHTMY.

BeIcTpanBaTh pa3BEPHYTHIC MIICHMEHHBIE M YCTHBIE OTBETHI C ONIOPOH Ha
nHpopMaIuIo 13 ydeOHNKa ¥ CIIPABOYHBIX MaTepHAIOB, TPAMOTHO HCIIOJIb30BaTh
WU3Y4YEeHHBIH MOHATUNHBIN anmapaT Kypca XUMUU 10CIe IPeBapUTEIbHOTO
CTPYKTYPHPOBAHUS MaTepHaa.

Vcrionp30BaTh MpH BEIMOTHEHUH YI€OHBIX 3aJaHUH U B IIpoIIecce
HCCIEN0BATENBCKON IEATEIBHOCTH HAYTHO-TIOMYIISIPHYIO JIUTEPATypy
XMMHYECKOTO COJIepIKaHusl, CIIPaBOYHbIE MaTepHallbl, pecypcsl IHTepHeTa mocie
KOHCYJIBTAIIMH C ITEIaroroM.

PacKpbIBaTh CMBICI N3y4aeMbIX MOHSITHUIL, a TAKXKE CMBICI TEOPUH
NEKTPOIUTHYECKOH THCCOLUAIIMH C ONOPO HAa CXEMBI.

DOBSCHATE IPUIUHBI AEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C TIOMOIIBIO
Tes[arora.
CocTaBIATh ypaBHEHHS AUCCOLMHUAINHN KHCIIOT, MIEN0oYel U COoJIel, MOTHBIE U
COKpaIEHHbIE HOHHBIC YPaBHEHUSI XUMHYECKHIX PEaKIMii HOHHOTO OOMeHa.

nJ’[aHI/lpOBaTb U OCYIICCTBJIATH Ha NMPAKTUKE XUMHUYECKUE DKCIIEPUMEHTHI,
NPOBONUTH HAOIIOICHNSI, ACNaTh BBIBOJIBI 110 Pe3yJIbTaTaM dKCIEPHUMEHTa TOCIe
HpenBapUTEIbHON paboTHI.

CnenoBars mpaBuiiaM 6e30MacHON paboTHI B JIA0OPATOPUH NTPU UCHOJIb30BAHUH
XMMHYECKOH MOCYAbI M 000pyJOBaHMS MO KOHTPOJIEM Hearora.

[IpOM3BOTUTE BEIYHCIICHNUS 10 XUMUYECKUM YPaBHEHHUSIM.

BeIcTpanBaTh pa3BEPHYTHIC MICHMEHHBIE M YCTHBIE OTBETHI C OMOPOH Ha
nH}pOpMaImIo 3 yIeOHNKa U CIIPAaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIOIB30BATh
M3y4YEeHHBIN MOHATUIHBIN anmapaT Kypca XMMUH [10CjIe IPeABapUTEILHOTO
CTPYKTYpHPOBAaHUs MaTepHana.

Hcnonb30BaTh MpH BEIMOIHEHNH Y4€OHBIX 3aJaHUH U B IIpoliecce
HCCIIEI0BATENBCKOH JeATEIbHOCTU HAyYHO-TIOMYIAPHYIO JINTEPATypy
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XUMHUYECKOI'0 COACPIKaHMsA, CIPAaBOYHBIC MaTE€pHaJlbl, pECYPChI I/IHTepHGTa mocie
KOHCYJIbTallX C N€JaroroM

9 KIIACC

(2 4 B HENEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpbiBaloLmne JaHHbIN pasgen
nporpammbil,

M KOIMYECTBO YacoB, OTBOAMMOE Ha MX
n3yyeHue

OcHOBHOe coaepKaHue

OCHOBHble BUAb! AEATENbHOCTH
ob6yuatowmxca

Paspeu 1. BemecTBo M XuMH4yeckue peaknuu (104)

55




IloBTOpEHUe U yriiy6/ieHue 3HaHU I
OCHOBHBIX pa3/ie/I0B Kypca 8 kjacca
(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKIX
anementos JI. . MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IIEPBEIX TPEX MEPUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHUEM 3JIEMEHTOB B
HEePHOJUIECKON CUCTEME U CTPOSHHEM UX aTOMOB.
Knaccuduxarys 1 HOMEHK/IaTypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHBHANbHAs). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJIaccaM
HEOPraHWYeCKHUX COeqUHEeHUH. [ eHeTnueckas cBs3b
HEOPraHWYECKHX BEIECTB.

CrpoeHue BelecTBa: BUIbI XUMHUYECKON CBSI3U U THIIBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHHUS.*

XUMHYeCcKne peakyy. KIacCH(PUKAINI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37IEKTPOIUTHICCKOH TUCCOIUALUH
JleMoHCTpanum

1. Mope/1M KpUCTa/IJIMYeCKUX PellETOK HeOpraHu4ecKkux
BeLIEeCTB.

2. Kopotkoneproanas 1 JIIHHHOIIEPUOAHAS (POPMBI
IMeprouyecKoil CHCTEMBI XUMHUYECKUX 3JIEMEHTOB

J. . Menneneesa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay

XapaKkTepu30BaTh XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, KaIus
Y KaJIbLIMA 110 UX N0JI0KeHUI0 B [lepuoanyeckoit cucteMe
. U. MeHiesieeBa ¢ 0OPO HA aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOpraHUYeCKHe BelljeCTBa U3y4eHHbIX
KJIaCCOB C OTOPOM Ha cXeMy, TabJ/IMIly paCTBOPHUMOCTH.

OnuceIBaTh 061Me XMMUYECKHe CBOHCTBA BEIECTB Pa3/IMYHbIX KJIACCOB,
MNOATBepPXAaTh CBOWCTBA IPUMepaMH MOJIEKYJISIPHBIX YpaBHEHU N
XMMHMUYECKHX peaKluii C OOPOH Ha CXeMy.

OnpezenaTb BUJA XUMHUYECKOH CBA3HU U TUI KPUCTAJLIMYECKON PeIlEéTKH
BellleCTBa C ONOPOH Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs
1ocJjie NpeJBapyuTeNbHOTO pasbopa.

BeicTparBaTh pa3BépHyTble NMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaIMI0 U3 yYebHMKa U CIIPAaBOYHBIX MaTEPHUAJIOB, F[PAMOTHO
WCI0JIb30BaTh U3y4eHHbII MOHATUIHBIN aNNnapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BaTebCKOM 1eTeJIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XMMHUYECKOT0 COJiep>KaHHs, CIpaBOYHbIe MaTepHaJlbl, pecypchbl
WHTepHeTa oA pyKoBOACTBOM Ileiarora.

PackpbIBaTh CMBICI TEOPHH INEKTPOIUTHIECKOI aucconnanyn. OOBICHITH

MIPUYMHBI 3JIEKTPOIPOBOJHOCTH BOAHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS ANCCONHUAINN KUCIIOT | IIEeN0Yeii, TOTHbIE H

COKpPAIIIEHHBIC XUMUYCCKUE YPABHCHUSA XUMUYCCKUX peaxunﬁ HUOHHOTO

IIpaktnaeckas pabora Ne 9 «KauecTBeHHbBIE peaKIi HA HOHBI | oOMeHa.
B pacTBope".
KontponbsHas padota Ne6 «DeKTpoIUTHIECKas TUCCOUAIIN

Paspen 3. HemeTa/lbl M UX coeAUHEHUA (24 1)

Tema 3. O61aa XapaKTepHCTUKA
XMMHYECKHUX 371eMeHTOB VIIA-rpynnsl.
T'asoreHsl

(44)

O611as xapaKTepUCTHKa rajoreHoB. 0co6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe AJI1 HUX
cTeneHu okucaeHus. CTpoeHue U GU3NYeCKHe CBOUCTBA
MPOCTBIX BELIECTB — rajioreHoB. XUMHUYECKHe CBOMCTBA Ha
npUMepe xJopa (B3auMoieliCTBUE C MeTaJlJIaMH,
HeMeTaJ//IaMU - BOJIOPOJIOM M KHUCJIOPOJIoM, *1iesioqaMu™).
XnopoBogopoJ. CosisiHasA KUCJI0Ta, XMMUYeCKHe CBOMCTBA,
*nostygeHue®, npuMeHeHue. KauecTBeHHbIe peakIuu Ha
raJloreHuI-uoHbl. */leHcTBHe XJI0pa U XJIOPOBOJ0OPO/Ia Ha
OpraHusM 4esioBeKa.* BaxkHelre XJ0puibl U UX

OGBsICHATD 001[1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB HEMETAJLJIOB U
WX COeZIMHEHUH B IpeJiesiaX MaJIbIX TEPUO/IOB U TJIABHBIX MOATPYIIIT
[leproaryeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB C Y4ETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHEe CBOMCTBA MMPOCTHIX
BEIeCTB raJIoTeHOB (Ha MpUMepe XJI0pa) U CJI0XKHBIX BellleCTB
(x710pOBOIOPOAA, XJIOPHA HATPHUS ), CIOCOOBI UX MOJyYeHHs,
NMpUMeHeHHWe U 3Ha4eHHe B PUPO/ie U XKU3HU YeJI0OBEKA ocie
CTPYKTYpUPOBaHUS MaTepHasa.

OnpezensiTh raJoreHN/-MOHBI B paCTBOPE C UCIOJIb30BaHUEM TaOIHIIbI
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HaXO0X/IeHHE B IPUPO/JIE.

JleMOHCTpanumu

BusneomaTtepuasbl: rajoreHbl U UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

PacnosHaBaHue xJ10pU/-HOHOB.

"XapakTepHble peaKL[M1 Ha aHUOHBI".

[I1aHMpOBaThb U OCYLIECTBAATh Ha NPAKTHKE XUMHUUECKHe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJ/II0A€HHUS, [ieIaTh BbIBOJbI 110 pe3ysibTaTaM
3KCIIepUMeHTa M0C/e NPeABapUTEIbHON PabOThL.

CrenoBaTh npaBu/aM 6e30MacHoOM paboThl B 1abOpaTOPUH IPU
HCII0JIb30BAHUHU XMMHUYECKOH NOCy/1bl U 060PY/J0BaHHUA MO
PYKOBOZCTBOM Iefiarora.

BeicTpanBaTh pa3BépHyThIe NIMCbMEHHbIE U yCTHbIE OTBETHI C OTOPOX Ha
MHGOpPMaIMIO U3 y4ebHMKa U CTIPAaBOYHbBIX MATEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4eHHbIN MOHATUIHBIN aNNapaT Kypca XUMHUU.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BaTebCKOM 1eATeJIbHOCTH HAy4YHO-MONYJISIPHYIO JTUTepaTypy
XMMHUYECKOT0 COZiep>KaHHs, ClIpaBOYHbIe MaTepHaJlbl, peCypChl
HuTepHeTa

Tema 4. O61asa XxapaKTepuCTHKA
XMMUYECKHUX 371eMeHTOB VIA-rpynimsbl.
Cepa u eé coeauHeHnus (5 4)

OO6w1as XxapaKTepUCTHKA 3JieMeHTOB VIA-rpynmnsbl.
OCcoGEeHHOCTH CTPOEHUSI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble JJIs1 HUX CTeNeHU OKUCIeHUs. CTpoeHue U
¢dusnYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJa U
CepBhl.

AnnorponHble MoaubUKALUU KUCJIOPOJA U CEephI.
XuMuieckue cBOHCTBa cepbl. CEpOBOIOPO/, CTPOEHUE,
¢dusnYecKre U XUMUYeCKHe CBOWCTBa (KUCIOTHBIE U
BOCCTaHOBUTeJbHBIE). OKCU/IBI CEPBI KaK NPeACTaBUTEH
KHUCJIOTHBIX OKCUI0B. CepHasi KUCI0Ta, pU3nyecKue

Y XUMHUYeCcKue CBoHCTBa (061L1e Kak mpecTaBUTes
KJIacca KUCJIOT U creljuduiyecKre), IpUMeHEeHHe.
CepHucTasa KuC/I0TAa.

*XUMHYecKre peaKL Uy, JexXalyue B OCHOBe
POMBIIIJIEHHOTO CII0c06a MoJy4YeHUs] CEpHON KUCI0ThL*
Cosii cepHOM KUCOThI, KaueCTBEHHAs peaKlus Ha
cysbdaT-HuoH.

Haxox/JieHue cepbl ¥ eé coeJUHEHNH B IPUPO/e.
*XUMHYecKoe 3arpsi3HEHNEe OKPYKaloLed cpesibl
COeIMHEHUSIMH cephl (KUCJIOTHBIE JOK/Y, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeoTBpalleHus.*

JleMoHCTpanumu

Konnekuuu (BugeomaTepualbl): cepa U eé coeJUHEHUs.
O6yriMBaHHe caxapa noj JelcTBueM
KOHLIeHTPUPOBAHHOMN CepHOM KUCJIOTHI.

JlabopaTopHble U IpaKTH4YeCKHEe PaGoThbl
JlabopaTOpHbIE ONbBITHI:

O6bACHATD 0011 Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 4 UX coeJMHEHUH
C y4€TOM CTPOEHHS UX aTOMOB C ONIOPOH Ha cxeMy "Hi3MeHeHHe
paZiMycoB B moArpymnmax”.

XapakTepH3oBaTb PU3HUECKHE

Y XMMH4YeCcKHe CBOWCTBa IPOCTOrO BelllecTBa Cephbl U eé coeiMHeHU N
(cepoBOZOPO/IA, OKCHAOB CEPBI, CEPHON KHUCJIOTHI, Cy1bHATOB), CIIOCOGBI
VX TOJIy4eHHs], IpYMeHeHHe U 3HaYeHHe B IPUPO/Jie U XKU3HH YesloBeKa
C OTIOpPOM Ha CXeMy U IJIaH.

OnpezenaTb HaJMYUe CyJIbdaT-HOHOB B pacTBODe.

O6BACHATD CYIHOCTb 3KOJ0TMYeCKUX MP06.JeM, CBI3aHHBIX C
nepepaboTKOM coeIMHEHUN cepbl NTOCJIe CTPYKTYPUPOBaHUS
MaTepuaJa.

[I1aHMpPOBATh U OCYIIECTBAATh Ha MPAKTHKE XUMHUECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAGJIIOI€HUS, [IeIaTh BbIBOJBI 110 pe3y/ibTaTaM
3KCIEepUMEeHTa.

CrnenoBaThb nIpaBuiaM 6e30MacHON paboThI B TaGOPAaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUUYECKOH OCY/bl U 060PY/I0BAHUSA IO/,
PYKOBO/ICTBOM Ilefiarora.

[Ipou3BOAUTE BBIUHUCAEHUS 10 XMMUYECKUM YPABHEHUSIM [0 aJITOPUTMY.

HWcnosib30BaTh NpY BHIIIOJTHEHUH YUYe6OHBIX 3a/JaHUHN TEKCThI y4eGHHUKa,
cnpaBoyHble MaTepHrabl ([leproaudecKyto cCHCTEMY XUMUYECKUX
anemeHTOB /. U. MeHzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEX B BOJE, 3JIeKTPOXUMUUECKUH psaJ, HAPSXKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BLINOJHEHUH yueb-

HBIX 33JJaHUH U B ITpolLiecce UCCe0BaTeIbCKON esTebHOCTH HayYyHO-

HOMYJIAPHYIO INTepaTypy XMMUYECKOT0 COZlep KaHHUs], CIPAaBOYHbIe
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O6HapyxeHHUe CyJIbPaT-UOHOB.

BsaumozelcTBre pa3baBIeHHONW CEPHOM KUCIOTHI C
LIMHKOM. BeIunc/1eHUS

10 ypaBHEHHUSIM XUMHUYeCKUX peaKluH;

MaTepuasbl, pecypcbl IHTepHeTa
H0CJIe KOHCYJIbTAlUH C [IeJarorom

Tema 5. O611asa XapaKTepHCTUKA
XUMHYECKHX 3/1eMeHTOB VA-rpynmnsl.
A3orT, docdop u ux coejuHeHUs

(74)

0611as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynnsl.
OCco6EeHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHble JJIs1 HUX CTeEeHU OKUC/IEHHUSs.

A3or, pacnpocTpaHeHue B IpUpoe, puanieckue u
XUMHYeCKHe CBOKCTBa (B3aUMO/IeHCTBUE C MeTA/LJIaMU U
HeMeTaJUIaMH - KUCJI0pPOJ0M U BogopogoM). KpyroBoport
a3oTa B IIpUpPO/iE.

AmmMuak, ero ¢pusnyeckre U XUMUYECKHE CBOHCTBA
(oxHceHUE, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosydyeHue* u npuMeHeHue. CoJii aMMOHUS, UX
dusnYecKre U XUMUYeCKHe CBOWCTBa (pa3J/ioxKeHUe,
B3aUMOJeHCTBHE CO LeJI0YaMH), IPUMeHEHUe.
KauecTBeHHas peakijys Ha HOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GU3nYecKre U XUMHYeCKHe CBOKUCTBa
(o61mMe kak npeCTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTHUcTas KUcaoTa. Mcnosib3oBaHue
HUTPATOB U COJIed aMMOHHUS B KaueCTBE MUHEPATbHBIX
YAOGpeHUH.

*XUMHYeCcKoe 3arpsiI3HeHHE OKPYKaIoLel Cpesibl
COeIMHEHUsIMU a30Ta (KHUCI0THBIE JOXKAY, 3arpsi3HeHUe
BO3/lyXa, IOYBbI ¥ BOJLOEMOB).*

docoop, *annorponusie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBUE C
MeTaJlJlaMH, HeMeTa/IaMH, *KOHLIeHTPUPOBaHHOH
a30THOH M CEepHOH KHCI0TaMHM).*

Oxcug pocoopa(V) u pochopHas kuciaota, pusauyeckre u
XUMHYeCKHe CBOKUCTBA, mosyyeHue. KauectBeHHast
peaknus Ha GochaT-HUOHBL

Ucnosb3oBaHue $pochaToB B KA4eCTBE MUHEPAJIbHBIX
yAoGpeHuH. 3arpsi3HeHHe IPUPOIHBIX BOJLOEMOB
docoaramu. JleMoHCTpaALUH

Kosnnekuuu: docdop u ux coeiuHeHUsI.
B3auMo/ielicTBUE KOHLEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblO.

JlabopaTopHble U IpaKTH4YeCKHEe PaGoThbl
JlabopaTOpHbIE ONBITHI:

OO6'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUU CBOUCTB 3JIEMEHTOB
VA-rpynnsl 4 UX COeIMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHE CBOMCTBA MPOCThIX
BelllecTB a30Ta U ¢pocdopa U UX CoeIUHEHUH (aMMHUaKa, coJiel
aMMOHHUSsI, a30THOH KUCJIOTHI, HUTPATOB, oKcuaa docdopa(V) u
docdopHOit KUCN0THI, PochaToB), CIOCO6HI UX MOJIYIEHHUs], TIPUMEHEHHE
Y 3Ha4YeHMe B IPUPOJie U XHU3HU YeJIOBEKA C UCI0JIb30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUS U docdaT-HOHBI B pacTBOpPE €
HCI0JIb30BaHHEM Tab MIbl "XapaKTepHble peaKIM1 Ha KATHOHBI U
aHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NMP06JIeM, CBA3aHHBIX C
HaxoX/leHreM coeIMHeHUH a3oTa U pocdopa B oKpyxarwlLieit cpese.

[11aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGIIO/IEHHUS, Ae/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM
3KCHEePU-MEHTA.

CieoBaTh paBUJaM 6e30MacHOM paboThl B 1a60paTOPUK PU
HCIOJIb30BaHUH XMMHUYECKOH MOCYIbl U 060PYA0BAHUSI.

[Tpou3BOUTH BEIYUCIEHHS 10 XUMUYECKUM YPABHEHHSIM.

HWcnosib30BaTh NpHU BHIIOJHEHHH YUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIe MaTepHaslbl (IepUOANYECKYI0 CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEX B BOJE, 3JIeKTPOXUMUYECKUH psJl HAaPSHXKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHINIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCCJIe/I0BAaTEIbCKOH 1eITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JJUTEPATYPy
XUMHUUYECKOT0 COJIePXKaHMs, CIPAaBOYHbIE MaTePHaJIbl, PECypPChI
MHTepHeTa nocsie KOHCYJIbTAIUH C 1e1ar0oroM
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1. BsauMoeicTBHE coJieli aMMOHHUS C 1IEJIOYbIO.

2. O3HaKOMJIeHHE C 06pa3aMu a30THBIX U GoCcPOpHbBIX
yA00peHUM.

[IpakTuyeckas padora:

Ne 10. [TosyyeHre aMMuUaKa, U3y4yeHHUe ero CBOMCTB.

Buryucaenus
— 110 ypaBHEHUAM XMMUUYECKUX peaKLui
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Tema 6. O611asa XapaKTepuc-

THUKA XUMHUY€CKHUX 3/1eMeHTOB IVA-
rpynibl.

YriiepoA v KpeMHHMA U UX COeJUHEHUS
(84)

Yrnepop, annoTpomnHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHUYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUY€eCKHe
CBOMCTBA (B3aMMOJEeHCTBHE C MeTa/l/IaM{, HeMeTa/lJIaMHy,
*KOHLEHTPUPOBAHHOM a30THOU U CEpHOM KUCI0TaMu)*,
UX JleHiCTBUE Ha )KUBbI€ OpPraHU3MBI, *1o/1yyeHne*

Y IpUMeHeHHue. *JKoJIorn4ecKye Npo6.JieMbl, CBA3aHHbIE C
okcugoM yruepoga(lV); runoresa rio6aabHOTO
HOTeIJIEHUsI KIMMAaTa; NapHUKOBBIN 3 dekT.*

YroJsibHast KUCJIOTA U €€ COJIY, UX GU3NYECKHUE U
XUMHYeCcKHe CBOWCTBA, no/1yYeHue U NIpUMeHEeHHE.
KauecTBeHHas peakius Ha KAPOOHAT-UOHBI.
*Hcnosib30BaHKe Kap6GOHATOB B 6BITY, MEJUL[HHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHuH, ero pusnyeckue 1 XuMU4ecKre CBoHcTBa (Ha
npuMepe B3aUMO/IeACTBUS C MeTa/JIaM{ U HEMeTaJ/lJlaMu),
*1oJlyyeHHe U IPUMEeHEeHH e B 3JIeKTPOHUKe.*
*CoeJMHeHUs] KpeMHUs B iprupoje. O6uue
npezcTaBjeHNs 06 okcuze kpeMHusA(IV) u kpeMHUeBoOH
kucaoTe. CHIMKAThI, UX UCIOJIb30BaHUE B GBITY,
MeJMLIMHE, IPOMBILLJIEHHOCTH. Baxk-Helue
CTpOUTEIbHbIe MaTepHaJIbl: KEPAaMHUKa, CTEKJIO, [[EMEHT,
6eTOoH, xes1e306eToH. [IpobieMbl 6e30mMacHOTO
MCI0JIb30BaHUS CTPOUTENbHBIX MaTEPUAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanuu

Mogesiu KpucTa//IN4eCcKUX pelIETOK alMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [Ipotusoras.

BupeomaTepuasbl: cCUJIMKaTHas IPOMBILLIEHHOCTD.
Mogeiu MoJieKy/1 OpraHU4YeCcKHX BellecTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbIi onbIT: KauecTBeHHas peakius Ha
Kap6oHaT-HoH. [IpakTHYeckre paboThI:

Ne 11. [ToniyyeHue yrieKUcaoro rasa v UsydeHue ero
CBOMCTB.

Ne 12. PemieHue akcneprMeHTa/IbHBIX 33/ja4 110 TeMe
«HemeTasibi».

BbiuyucsieHus o YpaBHEHHUAM XUMUYECKHUX peaKuHﬁ
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OG6'BSICHATDH 001IMEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEJUHEHUH C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHUYECKHE CBOWCTBA MPOCThIX
BellleCTB yIJiepo/ia U KpeMHUS U UX coeJuHeHUH (OKCH/I0B yTepoAa,
yroJIbHOW KHCJIOTBI, KAPOOHATOB, OKCH/IA KPEMHUS, KpeMHHEBOH
KHMCJIOTBI, CHJIMKAaTOB), CIOCOGBI UX MOJIy4eHHs, IPUMeHeHHe
Y 3HaUeHHe B IPUPO/Je U >KU3HHU YesI0BeKa.

OnpefiessiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBODe.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBA3aHHBIX C
Hax0X/leHHeM yTJIEKUCJIOTo ra3a B OKpy»Kalllel cpefie.

[lnaHMpOBaThb U OCYLIECTBAATh Ha NPAKTHKE XUMHUUECKHe SKCITepUMEHTBI,
[IpoBOAUTE HAGJIIO/I€HU, [1e1aTh BBIBO/bI 10 pe3y/ibTaTaM
3KCIepUMeHTa I10C/Ie TPpe/iBapUTeNbHON paboThL

CrnepoBaThb npaBusiaM 6€30IacHOM PaboThl B IJaGOPATOPUH IPU
HCIOJIb30BaHUH XMMHUYECKOH NOCY1bl U 060PYA0BAHUS.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4eOHHKaA,
crnpaBoYHble MaTepuaJbl ([lepuouyecKyro CUCTEMY XMMHUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psjL HanpsKeHUH
MeTaJ/IJIOB) MOcJIe KOHCY/IbTal M| C efaroroM.

HWcnosib30BaTh NpH BLIIOJIHEHUH yUe6HbBIX 33/laHUH U B IIpoliecce
HCC/Ie/l0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-MIONYJISIPHYIO JUTEpaTypy
XMUMHUUYECKOT0 COJIepXKaHMs, ClIPaBOYHbIe MaTepHUaJlbl, peCypChl
HuTepHeTa




Paszpes 2. MeTasuibl 1 ux coeguHeHnus (20 4)

Tema 7. O61He CBOMICTBA META/LJIOB
(44)

O6111as1 XapaKTepUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpeneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUH psify
HaNpspKeHUH MeTasoB. Pu3nyecKkre U XUMUYECKHE
CBOWCTBA MeTa/lJIOB (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOJIOH, KMcI0TaMu). *O611iKe CIoCO6bI NOMTyYeHUsT
MeTaJ/10B.*

*TloHATHE 0 KOPPO3UH METaJIJIOB U OCHOBHBIE CIIOCOGBI
3alUThI OT KOppo3uH. CryiaBbl (CTajb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHH e B GLITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIABOB, UX
$U3UYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaIMYeCKUX PEeIIETOK MeTaslJ0B.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTUYeCKHEe PaGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH CIJIaBOB MeTaJLJIOB.
3aBHCHMOCTb CKOPOCTH PEaKIMU MeTaslla C KUCIOTOH OT
NPUPOJbI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUUYECKUX peaKLUil.

PacKpbIBaTb CMbIC/I U3yYaEMBIX IOHATHH U IPUMEHSITb 3TH NOHATUS NIPU
OIMCAaHUU CBOMCTB BeIleCTB U UX MpeBpalleHUH.

OG'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIIOB U UX COEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu30BaTh CTPOEHHE METAJLJIOB, 001He GU3UUECKUE U
XMMHYeCKHe CBOWCTBA METAJJIOB.

XapaKTepu3oBaTb 0011e CIIOCOObI MOIyYeHUsI META/JIOB IOCIE
CTPYKTYpHUPOBaHUs MaTepHaJa.

CrnepoBaThb npaBuiaM 6€30IacHOM paboThl B IaGOPATOPUH IPU
HCI0JIb30BaHUH XMMHUYECKOH NOCYIbl U 060PYA0BAHUS.

[Ipou3BOJUTb BEIYUCIEHUS [10 XMMUYECKUM YPABHEHUSAM.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCTbI y4eOHHKa,
crnpaBoYHble MaTepuaJbl ([lepuouyecKyro CUCTEMY XMMHUYECKUX
aneMeHToB /l. . MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HAapsXKeHU N
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BAaTENbCKOH JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepPHaIbl, PeCYPChI
WHTepHeTa nocjie npeiBapUTeJbHON KOHCY/IbTAL[MU C IeAarorom

Tema 8. BakHelIIMe MeTaJ/IJIbl 1 UX
coeAHEeHUsI
(16 4)

[llenounble MeTasbl. [TosoxxeHue B [lepuoaryeckoi
cUCTeMe XUMHU4YecKuXx 3eMeHTOB /. . MeHeneeBa,
cTpoeHue aToMoB. Haxox/jeHue B Ipupo/e.
dusuyeckue U XUMUYECKUe CBOUCTBA (Ha mpuMepe

HaTpuda U Ka]’[l/lﬂ). OKCI/I,C[I)I U TUAPOKCUABI HATPUA U KaJIUs.

[IpruMeHeHMe 1eJ0YHbBIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeIbHbIE MeTa/lJIbl MArHUH U KaJlbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Pusndeckre U XUMHUYECKUE CBOMCTBA.
BaxkHel1Me coeAUHEeHUS KaabLus (OKCUJ, TUIPOKCUT,
coJiu). *JKEcTKOCTb BOIbI U CIIOCOGHI €€ yCTpaHeHus1. ™

OGBSCHATD 061IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-
MeTaJIJIOB B TPYIIAxX U UX COeJUHEHUH C YIETOM CTPOEHUS UX aTOMOB.
XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB
MeTaJlJIOB U UX coeJuHeHUH (OKCHU/I0B, TUIPOKCU/OB, CoJel) c onopoii Ha

CXeMy, Coco0bl UX MOJIyY€eHUs], TPUMeHEeHe U 3HaYeHHUE B IPUPOJIE U
»KU3HH YeJIoBeKa.

Pacnio3HaBaTh C MOMOLIbI0 KAYeCTBEHHBIX PeaKIIUH HOHbI METAJJIOB
(MarHusi, aJIFOMUHMS, IIUHKA, JKeJie3a, Me/IH) € UCI0/Ib30BaHUEM TaGJIHLbI
"XapakTepHble peaKLiM1 Ha KaTUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, [Ie1aTh BIBO/bI [0 pe3y/ibTaTaM
3KCIEepUMEHTA.
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Amomunuil. [losnoxeHue B [leproandeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofie. Pusnyeckue u
XUMHUYecKue CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [leproandeckon cuctemMme
XMMHYeCcKUX aieMeHTOB /I. . MeHzesieeBa, cTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XMMHUYecKue cBorcTBa. OKCHBI, THAPOKCH/bI U COTH
xese3a(ll)

u xese3a(lll): coctaB, cBoHcTBa U nosyueHue.

JleMOHCTpanumu

B3auMmozelicTBHe HaTpHUs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHsS U KaJlusl.
OkpalMBaHue IJIaMeHH HOHAMU KaJIbIIUSL.
B3aumopeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTU4YeCKHEe PaGOThI
JlaGopaTopHbIE OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U ero CIJIaBoB.
AmboTepHbIe cBOHCTBa 'MAPOKCH/IA AJIIOMUHHS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.

KécTkocTb BOABI U METO/bI €€ yCTpaHEeHHUS.
[IpakTuyeckue paboThl:

Ne 10. PewieHue akcneprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyucieHus
110 ypaBHEHUSIM XUMHUY€ECKUX peaKLUi

CiepoBaTh IpaBUiaM 6€30MaCHOM paboThI B JIAG0PATOPUU ITPU
HCI0JIb30BAaHUH XUMHUYECKOH MOCYIbl U 060PYAOBaAHUS.

[Ipou3BOJUTE BBIUUCIEHHUS [10 XUMUYECKUM YPaBHEHUSIM.

BbicTparBaTh pa3BépHyThble NMCbMeHHbIe U yCTHbIE OTBETHI C ONTOPOH Ha
MHGOpPMaIMIO U3 y4yebHMKa U CTIPAaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YeHHbII MOHATUIHBIN aNNapaT Kypca XUMHUH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3a/JaHUH U B IIpoLecce
HCCJIeI0BAaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJISPHYIO JTUTepaTypy
XMUMHUYECKOTO0 COZlep>KaHHs, CIpaBOYHbIe MaTepHaJlbl, peCcypChl
HuTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME NOHA

T™MA 06 OpraHMYeckumx Belectsax, 104

Tema 9. lNepBOHaYanbHble XMMUYecKme
noHATUA 06 OpraHnU4YecKkunx sellecTsax

06mue mnpejacTaBieHdss 006 O0COGEHHOCTSAX COCTaBa U

CTPOEHUs]  OpPTaHUYeCKHMX  COeAVMHEHWH  yrJjepoja.
[lepBoHa4Ya/IbHbIE TMOHATHS 06 OpraHWYECKHX BellecTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KucaoTa). *Ux
COCTaB U XHMHYECKoe

crpoenue. Kiaccudukanus

OpraHU4eCcKux BeLL[ecTB.* [lonssiTe © GHOJIOTHYECKHU
BaXXHbIX BelleCTBaxX: XHpPaX, 6em<ax, yrieBoJax — U HUX

posin B XH3HHM 4YeJIOBEKaA. *MaTepHaanoe €JUHCTBO

OGbSCHATH NIPUYMHBI MHOTO06PA3Hsl BELIECTB, HJIIOCTPUPOBATh
B3aHMOCBsI3b HEOPTaHUYECKUX COeJUHEHUH YTIJIepo/ia U OpraHuYeCcKHX
BeLIEeCTB [0/ PYKOBO/ACTBOM YYUTES.

OGBSCHATD YCJI0BUS 6€30MaCHOTO UCI0/Ib30BaHUS BELECTB U

XUMUYECKHX peaKL Uil B ObITY.

XapaKTepu30BaTh POJIb XMMHH B PA3JIMYHbIX Chepax AesTeTbHOCTH
JII0Zlel, OCHOBHBIE BEIleCTBA U MaTePHaIbl, IPUMEHSIEMBbIE B XKU3HU
COBpPEMEHHOTI0 Y€eJIOBEKA.
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OpraHUYeCcKHX U HeOpraHUYeCKUX CoeJUHEHUH.*
[TIpupoAHbIE HCTOYHUKHU YTJIEBOAOPOJOB (YToJib,
NPUPOJHBIN ra3, HedpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Paspeu 4. O6o0menne mateprnana rmo Kypey «Heoprannaeckas Xumusi» (4 1)

Tema 10. Xumus u okpykaromas cpena, 14a

HoBble MaTepuasibl U TexHOJI0TMU. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe ucnob30BaHKe BelLleCTB

Y XMMHUYECKHUX peaKlUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKOe
3arpsi3HeHHE OKpYyKarolel cpebl (peeabHO
JlONycTHMasi KoHIleHTpanus Bewects — [1/1K).

PoJib XMMHUU B pellleHUH IKOJIOTHYECKUX TPOobIeM

0600611eHIEe MaTepHaJa 1o Kypcy
«Heopranuueckas XuMusi», 34

060611eHNEe U CUCTEMATU3AIMS 110 KypCy
«Heoprannyeckas XuMus»

XapakTepu30BaTh POJIb XUMHUH B PAa3JIMYHBIX chepax JesATeJbHOCTH
JI0Jlel, OCHOBHbI€ BellleCTBA U MaTepHaslbl, IPUMEHsIEMBbIE B }KU3HU
COBpPEMEHHOTr0 YeJIoBeKa.

. O6BACHATD yCJI0BHS 6€30M1aCHOTO HUCI0JIb30BaHU BEIeCTB U
XUMHUUYECKHUX peakIui B GbITY

AHanM31MpoBaTh U KPUTHYECKH OLleHUBATh HHQOPMAIUIO O BAUSIHUU
NPOMBILJIEHHOCTH, CEJIbCKOT0 X031 CTBa, TPAaHCIIOpTa U JIp.

Ha COCTOsIHUE OKpYKalollel cpesibl.

YMeTb 0Ka3bIBaThb NEPBYIO IOMOILb IPY XMMUYECKUX 0XKOT'aX U
OTpPaBJIEHUSX.

[IpyHUMATb y4acTHe B 06CYKJ€HUH ITP06IeM XMMUYECKOH U
3KOJIOTMYECKOH HaNpaB/eHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
NO3ULMIO N0 po6JieMe U Npe/laraTb BO3MOXKHbIE IYTH €€ pelieHusiC
onopoi Ha UHPOPMALHIO U3 yYeOHUKA U CITPAaBOYHbIE MaTEPHAJIbI,
pecypcel HHTepHETA

HpI/I paspa60TKe pa60qe1‘71 nporpaMMmbl B TEMAaTHUYE€CKOM IIJIAaHUPOBAHHUH JOJIXKHBI ObITh Y4YTE€HbI BO3MOXHOCTH HCIOJIb3OBAHHA 3JIEKTPOHHBIX (L[I/ICl)pOBbIX)
06p33()BaTefIbeIX pecypcCoB, ABJIAIOIINXCA y‘-Ie6H0-MeTOAI/I‘-[eCKI/IMI/I MaTepHruajiaMu (MyﬂbTHMe,ﬂHﬁHbIe nporpaMmel, 3JIEKTPOHHbIE y‘{e6HI/IKI/I n 3aJa4YHHUKH,
JJIEKTPOHHbIE 6H6J'II/IOT6KI/I, BUPTYyaJibHbI€ J'Ia60paT0pI/II/I, HUTPpOBbI€ NPOrpaMMbl, KOJIJIEKIIUH I_[I/I(l)pOBbIX O6paSOBaTeJ’IbeIX pecprOB], HCIIOJIb3yeMbIMHU AJIA
06y‘{eHI/IH U BOCIIUTAHUA PA3JIUYHBIX TPYIII HOJ'II:BOBaTeIIeI‘/’I, npeactaBjJ€HHbBIMHU B 3JIEKTPOHHOM (HI/I(prBOM) BUJ€e U pearM3yrolMMHU AHUAAKTUYECKHe

B0o3MOXHOCTH MKT, cofieprkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa30BaHUU.
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponps xumuu B 1 0 0 bubnuoreka [IOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [lonsTue o MeToIax MO3HAHUS B 1 0 0 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 0 0 bubnmnorexa [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemecTBa U cMecu. CiocoObl bu6nmorexa LIOK
4 . 1 0 0
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipa eckast pabora Ne 2
5 «Il’)a3KT§JI11HI/II<e scl:hIZeceI”: (Ha mpumepe 1 0 0 bubmmorexa [IOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN)»
but6mmorekxa [IOK
6 ATOMBI H MOJIEKYJIEI . 0 0 https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKUE DJIEMEHTHL. 3HAKU 1 0 0 bubnunorexa LIOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 0 0 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 Xumuueckasi popmyna. BaneHTHOCT 0 https:/m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. 0 bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XHMHYECKOr0 0 bubnunorexa LIOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. 0 bubnuoreka [{OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckue 1 XUMHUCCKHUE SIBJICHUS. 0 bubmmorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS 0 bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAacChl BELIECTB. 0 bubmuorexka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MACC
17 bewcersa o ypamnemay 0 Butmiorera LIOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XumMuaeckux
18 eak I/IIgI) (coéI WHEHUSI, Pa3I0KEeHHS 0 bubmorexa [IOK
pear A s ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 SHITUKJIONICTUCT O6ogII eHUE U 0 bubmorexa [JOK
I JHCT. Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme 1 bubmuoreka [JOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocta
A% MeEh Tas0B rap bubmuoreka [{OK
21 Bo3ayxa. Kucinopom — snemMeHT u 0

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS 0 bubmmorexa [JOK
PORa \peal . https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
C 0
’s n60c0 bl ITOJIY4E€HHUS KHCIIOpOia B . Butmiorexa LIOK
M1aDOPATOPHI 1 HPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKIuu, IIOHATHE O 0 bubnunoreka LIOK
TEPMOXHUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIIUIX
’: §OHHHBO (He(TH, yroms u MegaH). . BuGmorexa LIOK
ArPAHCHMIC BO3YX4, CIOCODBL €TI0 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHHS
I1 6ota Ne 3
i I?IaKTHq;;KafI pa63Ta; » 0 TeMe . Bu6morexa LIOK
(L LOTyHEHHC 1 coDNpatine . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOAA, U3yYEHHE er0 CBOMCTB»
27 Bomopon — anemeHT u npoctoe 0 bu6nmorexa LIOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA 0 bu6mmoteka IIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
but6mmoreka [IOK
29 Howstrie o kucoTax u consx 0 https://m.edsoo.ru/ff0d50d2
30 CriocoOblI mosryyeHHs BO0poia B 0 bubmuoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ot HIPIaKTquCKasI pagoTa Ne 4 o Teme . Bubmiorexa [IOK
(L LOMLYHCHHC H COOMPAHHE BOAOPOA, https://m.eds00.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
39 ModsipHblii 00bEM ra30B. 3aKOH 0 bubnuorexa [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brruncienunsa o0béMa, KOJIHYECTBA

33 BEIIECTBA ra3a 10 €ro U3BECTHOM 0 Bubmorexa OK
n . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncinenus 00bEMOB ra3os I10
34 aBHEHUIO PEAKIIMHU Ha OCHOBE 0 Bubmaorexa ITOK
yp “p I N https://m.edsoo.ru/ff0d5708
3aK0HA 00BLEMHBIX OTHOIIIEHUI ra30B
35 du3nYecKre 1 XMMUYECKUEe CBOMCTBA 0 bubnuorexa [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 0 bubnuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 Hacplmennble 1 HeHACBIIEHHEIE 0 bubnunoreka LIOK
pacTtBopbl. MaccoBasi 10J1s1 BelleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK
38 . N . . 0 )
ONpeaeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme 1 bubmmnoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIus, 0 bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyuenue u XuMu4eckue CBOMUCTBA
41 KI/ICJ‘Iy(jFHBIX OCHOBHLIX U 0 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHuUs: cCOCTaB, KJIacCH(PUKAIIHS, bubnmorexa LIOK
42 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyeHnue u XMMHUYECKUE CBOMCTBA 0 bu6bnuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, kinaccudukaus, bubnunorexa LIOK
44 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOICTBA 0 bubnmnoreka HOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocoérfl) HIE)JI )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG 0 buGnuorexa [IOK
. i ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 0 bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHCHUI
['eneTnueckas CBsA3b MEXK
48 KJIaccaMU HEO FaHI/I‘IeCKI/II;(y 0 bubmorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHH I
49 O06o001meHre U CHCTEMaTH3aIIHs 0 bubnuoreka [{OK
3HaHUH https://m.edsoo0.ru/00ad9ch?2
KonTponbHas padora Ne3 1o Teme
50 "OCH(I:BHBIG KJ'II:ICCBI HEOpPraHUYECKHUX 1 bubmmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHH I
IlepBBIe MONBITKH KIaCCU(PUKALINT
51 XI/II\I/)[I/IIIeCKI/IX 9JIEMEHTOB ?IOHs[ITIHe 0 0 bubnnorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX YJIEMEHTOB
[Iepuoanueckuii 3aK0H U
52 IIepnonnueckas cucrema 0 bu6muoreka [JOK
XAMUYECKUX dieMeHToB /1. . https://m.edsoo.ru/00ada52¢c
MeHnaeneeBa
but6mmoreka [IOK
53 Hepuozip1, rpyrLL, IOArpyIIEI 0 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 0 bu6muoreka [IOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000JI04EK

. bubnunoreka LIOK
55 aToMOB 351eMeHTOB llepuoanueckoi 0 }
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B 0 bubmuorexa [IOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIS pPa3BUTHUS HAYKH U IPAKTUKU. []. 0 bubnnorexa [IOK
N. MenneneeB — y4€Hbli, neaaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB BuGmmorexa LIOK
58 XAMHYECKHUX DJIEMEHTOB/ 0
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepounas pabota
bubnunorexa LIOK
59 Honnas XUMHECKas CBA3k 0 https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHasi XuMU4ecKas 0 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast 0 bubmmnoreka HOK
XUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Creneny okucieHus 0 https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 0 bubnuotexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnmorexa LIOK
64 OKHCIUTENN U BOCCTAHOBUTEIN 0 https://m.eds00.ru/00adb076
KonTponbnas padota Ne4 o teme
65 «CtpoeHre aToMa. XUMUIecKas 1 bubmaorexa LIOK

CBA3b»

https://m.edso0.ru/00adb486
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66 PesepBHelil ypok. O000IICHHE 1 1 0 bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O6001eHIE 1 1 0 bubnmnoreka HOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
68 PesepBHelit ypok. O000IICHHE 1 1 0 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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9 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka Kontpoabubie IlpakTuyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHfTeMI; XUMHYECKHUX aneMIe)HT(I)[B AU 1 0 0 bubmorera [JOK
T https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHCHHUH CBOWCTB
2 XI/IMI/I‘IeCKIPiIX 3JICMEHTOB TIEPBBIX TPEX 1 0 0 bubmorera [JOK
PBBIX D https://m.eds00.ru/00adb6b6
MEPUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 0 0
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMUYECKOI CBSI3U U TUIIBI bubnuorexa [JOK

4 . 1 0 0
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme

5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
Knaccudukanys XuMHUECKUX peaklnuii 1o bubnuorexa [JOK

6 1 0 0
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKIU HOHSII”)FI/IC 0 TOMOTE€HHBIX U 1 0 0 Enbmiorexa OK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpsI, BIUAIOIIKNE HA CKOPOCTh 1 0 0 bubnnorexa [JOK
XMMHYECKOHN PEAKIIMU U MTOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKHUCIUTEITEHO-BOCCTAHOBUTEITHHBIC bubmuorexa [JOK

9 1 0 0 _
peakuuun https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUYECKON

10 muccoranu. CUIIbHBIE U clIa0bIe buGmorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurle ypaBHEHHUS pPEAKIIUN bubmnorexa [IOK
My peak https://m.eds00.ru/00add448
XUMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 bubmorexa [IOK
. pel https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON TUCCOIIUAITUU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHUECKON buGnnorexa [IOK
pea p https://m.edsoo.ru/00add8bh2
JIUCCOLINALIAN
14 ITonsaTHE 0 TUAPOIU3E COJIEH buGmorexa [IOK
AP https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK

15 O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00addd12

16 [IpaxTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonrponsHas padora Ne2 o teme

17 <<3J‘ICII()T OJ'II/ITI/Ip‘IeCKaH HCCOoaNA bubnmorexa LOK

p a THHATHAL. https://m.edsoo.ru/00addecQ
XUMUYECKUE PEeaKlui B PACTBOPAX)»

18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. bubnnoreka [JOK
XHMMHUYECKHUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopon. ConsiHast KUCIIOTA,

19 XI/IMII/DIIIGCIJ?I/I(133 CﬂOﬁCTBa HOJIyUEHHUE bubmorexa [TOK

’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
ITpakTueckas padora Ne 2 o Teme
P P . bubnmoreka [JOK
20 «[Tomy4deHre COJITHON KUCIIOTHI,

M3y4yeHUe e€ CBOMCTB»

https://m.edso0.ru/00ade348
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Beruucnenus no ypaBHeHHUIM

bubmuoreka [JOK

21 XAMUYCCKHUX PEaKIUi, €CIIH OHMH U3
peaxit A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6mras XxapakTeprucTruka 3J1eMeHTOB VIA- bubnnoreka [JOK
IpyIIIbI https://m.edsoo.ru/00ade64a
AnoTponHele MOU(PUKALIMY CEPBI.
23 Haxomr;eHHe cephbl I/I(beé coez[I/IHeI:})H/H?I B Bubmaorexa IOK
P - https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (U3HUECKUC U bubnunoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 (1)I/I3I/IIII[€CKI/II; u XI/II\I:I)I/I‘ICCKI/IG CBOICTBa bubimorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHAMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE IPOMBILIIEHHOT'0 crioco0a
26 oI eHIESI CEPHOM KUCIIOTHI bubmorera [JOK
ya P ’ . https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpebl COEIMHEHUSIMU CEPhI
97 Brruncienne MmaccoBoil 1011 BbIXOAA bubnuotexa [JOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTrKa 3J1IeMeHTOB V A-
28 rpynnsl. A30T, pacipocTpaHEHHE B bu6nuorexa [IOK
npupoae, Gu3nuecKrue U XUMUYeCKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUEe bubnnoreka [JOK
CBOMCTBA, IIOJIy4CHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
P P Bu6morexa [IOK
30 «[TomyueHre amMmmuaKa, U3ydeHHe ero

CBOWCTB»
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A3oTHas KuCIOTa, e€ pusnueckue u

bubmuoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHUS B KAYECTBE MUHEPAILHBIX
32 00peHni. XUMHYECKOE 3I;r SISHEHUE Bubmaorexa LJOK
YROOP Y p https://m.edsoo.ru/00adf518
OKpYKaroIel Cpeibl COeTMHCHUSIMU
asora
dochop. Oxenp pochopa (V) u
33 (1)00(%)0 pHa}I KI/I(?J'I((l))Ta q)(blzll)an(qellcne u buGimorexa [IOK
P N https://m.edso00.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIy4EeHHE
Hcnons3oBanue ¢hocdaTroB B KaUeCcTBE
34 MHHEPAIbHEIX (1())6 (ZHI/H‘/’I 3arpsasHeHue Bubmiorexa IJOK
P N YAOOP ’ P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
VYriepon, pacnpocTpaHeHHEe B PUPOJIE, bubmuoreka [JOK
35 .
(hU3UYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
36 _
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
37 VYronpHas KUCI0Ta U €€ COIU Enbmiorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bu6nuorexa [IOK
38 _
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
I1epBoHauanLHBIE TOHATHS 00
39 0 faHI/IqGCKHX BEIIECTBAX KaK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
N b K
40 Kpemuuii u ero coequueHust ubnnorexa L0

https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME

bubmuoreka [JOK

41 "
«Baxxuelnme HeMeTayuIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTrponsHag padora Ne3 1o teme
42 «Baxcieﬁmne ieMeTaJIJILI U ux bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COEIMHEHU
OO6m1ast XxapaKTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJUIOB. MeTajuindecKas
43 CBSI3b U META/UINYECKas KPUCTAIUINIECKAS Bubmiorexa LOK
N pv https://m.edsoo.ru/00ae103e
peméTka. GuU3nUeCcKUe CBOMCTBA
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMAYECKUN DAL HAIPSHKESHUH bubmzorexa HOK
B P p https://m.edsoo.ru/00ael1156
METAJJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.
CrnnaBel. Beruncienus no ypaBHEHUAM bubnuorexa [JOK
45 o
XUMUYECKUX PEAKLUH, ECIIU OUH U3 https://m.eds00.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH
46 TTousaTue o KOPPO3UU METATIIOB Buommozexa OK
pp https://m.edsoo.ru/00ael278
bu6mmoreka [JOK
47 ) € MeTal
[Henoumbie meTanbt https://m.edsoo.ru/00ael4b2
48 Oxcuabl ¥ TUAPOKCUIBI HATPUS U KA Bubmrozexa HOK
p p https://m.edsoo.ru/00ael4b2
49 [le10uHO3EMENBHBIE METAILTBI — KaJbIIHI bubmuorexa [JOK
W Maraum https://m.edsoo.ru/00ael5e8
50 Baxuelinue coeMHeHns Kajablusg Bubmzorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cUcTeEMaTH3aus 3HAHUH
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

52 YCTPaHEHUS https://m.eds00.ru/00ae1886
IIpakTnueckas padora Ne 6 mo Teme
53 "}EéCTKOCTL BOIL)[LI U METOIEI €6 bubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuoreka [JOK
>4 AJlIOMUHHT https://m.edso0.ru/00aelc64
AmM@oTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcupl, ruapoKcu bl 1 conu sxenesa (11) bubmmoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHrEe U CHCTEMATH3AlIMs] 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmuoreka [JOK
«Baxkneimnnue MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
Beruncnenus mo ypaBHEHUSAM
XUMHYECKUX PEaKIUii, €CIu OJUH U3
60 peareHToB I[ai B I/II;6BITK6 Hnnllcoz[epmm bubmorexa HOK
- https://m.edsoo.ru/00ael750
npuMecH. BeraucneHnust MaccoBOM JTOTU
BBIXO/Ia MPOJIYKTa PEaKInu
61 O00011eHrEe U CUCTEMATH3aIMs 3SHAHUH
KonTponbnas padora Ne4 o teme
62 «BaxkHeiImne MeTabl 1 UX
COEIUHEHMS»
63 BemiectBa 1 Matepuansl B MOBCEIHEBHOM bu6mmoreka [JOK

KH3HHU 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsA3HEHUE OKPY>KaIOIIeH 1 0 0 bubnmoreka [JOK
cpeibl https://m.eds00.ru/00ae4270
65 Posib xvMKM B pelieHuH SKOJIOTHYECKUX 1 0 0 bubnnoreka [JOK
npobiem https://m.edso00.ru/00ae4270
66 PesepBHelit ypok. O000IICHHE 1 1 0 0 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edso0o.ru/00ae0dOa
67 PesepBHbIil ypok. O600611eHIE 1 1 0 0 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 1 0 0 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOT'PAMME

JOOKYMEHT NMOAnnCcAH
QNEKTPOHHOW NOAMACHIO

CepTudmkat: 25494A64BBFBCO1E41526D8C8836A9C0
Bnageneu: Metposa Enena lNeoHnaosHa
[eiictButeneH: ¢ 24.11.2023 po 16.02.2025
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