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[HOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpamma Mo XMMHH Ul OOy4arolUXCs € 3aJepiKKOU
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE oCHOBHOro 001I€ero oOpa3oBaHUsA
HOATOTOBIIEHa Ha OCHOBe @enepalbHOTO TIOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro ooOmero oOpaszoBanus (IIpmka3 Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus i 00y4arOUIUXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMHU 310poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOsi0pst 2022 1. No 1025), denepanbHOoil paboyeil MporpaMmbl OCHOBHOTO OOIIIETO
oOpa3zoBaHus 1o ydyeOHOMYy mpeaMmery «Xumus», DenepanbHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM PACIPEAEIICHHBIX MO KjaccaM IpOBEPSIEMBbIX TPEOOBaHHUM K
pe3yapraram ocBoeHus denepanbHOM aaanTUPOBAHHOW 00pa30BaTENbHOW MPOrPaMMBbl
OCHOBHOTO o0miero oOpa3oBaHMs AJi1 OOYYaIOIIMUXCS C 3aJEpPKKOM IMCUXMYECKOro
pa3BUTHS W  DIIEMEHTOB  COJIEp)KaHWS, NPEICTABICHHBIX B  YHHUBEPCAJIbHOM
KoaudukaTope 1no xumuu, Konnenuuu npenoaaBanus yueOHOTo npeamera «XUMHsD B
oOpa3oBarebHbIX Opranuzanuax PO, peanusyomux 0CHOBHbIE 00111€00pa30BaTeIbHbIE
IIPOrpaMMBlI.

[TporpamMMa o xumMuu pazpaOoTaHa C LIEIbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil MporpaMMbl IO Y4EOHOMY MPEIMETY.

Y4eOubli  mpeamer  «XHMHS» ~ BXOOUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE MpEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOTro 0O0pa3OBaHUs
XUMUS KaK Y4eOHbIM NMpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB IIPHUPOJIBI,
(GOpMHPOBAaHUM HAay4YHOW KApTUHBI MHUPA, CO3JAHUU OCHOBBI XMMHYECKUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa U OKpYXKaroled ero cpeabl obOpas3a >KM3HU, a TakXke B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4eHHs XMMHMM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBuwil  Oe30macHOM pabOTbl MpPU  BHINOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHNE 0A30BOTr0 KOMILIEKCA ONTOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXcsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMS, BKJIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHHS BEIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTE€W yIIPaBICHUS UMU
B LIEJISIX MOJYyYEHHU BEIIECTB U MAaTEPUAJIOB.



TeopeTnyeckyro OCHOBY M3Y4YEHHUSI HEOPraHUYECKOM XMMHH COCTABIISIET ATOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEJECHUSMH O CTPOECHHMM aTOMa, BHUAAX XHUMHYECKOW CBA3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

B u3ydeHun Kypca 3HaUUTEIbHAS POJIb OTBOJUTCA XUMHYECKOMY 3KCIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX paboT, OIMUCAHUIO PE3YyJIbTATOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COONIIOIEHUI0O HOPM M TpaBHil Oe30macHoil paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B IpoLiecce 00ydeHus MO3BOJIUT 00Y4aArOIIUMCS
¢ 3IIP ycBOUTH KIIIOUEBBIE XMMHUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEIU APYTUX HAyK O IPUPOJIE.

N3ydyeHne XuMun crnocoOCTBYeT (OPMHPOBAHHUIO Yy OOYyYaroIMXCs Hay4HOIO
MHUPOBO33pEHUS, OCBOCHHIO OOILIECHAYYHBIX METOJNOB (HAOJIOJIEHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HaHWW, OCHOBAaHHOIO HA MEXNPEAMETHBIX CBA3SIX € mnpeaMeramu «OKpyKarolun
mupy», «®Duzukay, «buomorus», «l'eorpadus», «Maremarnka» u (GOpMHUPYET
KOMIIETEHIIUM, HEOOXOAMMBbIE JJii MPOJOJDKEHHs  oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

M3yyenue XuMHHM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHHs, (YHKUMOHAIBHOW  T'PAaMOTHOCTH,  yMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIUIO, NPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHLUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XHUMHYECKHMX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW XM3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YeJloBeKa M OKpYXKarolled ero cpenbl odpasa Ku3HM; (OPMUPOBAHUU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenne yueOHbIM
MpEeAMETOM «XUMHS» MPENICTABISAET ONPEAEICHHYIO TPYAHOCTh JJIsi 00YYarolUXCs C
3IIP. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON AESITENBHOCTH, TEPHUOTUUECKUMU
KOJI€OaHUSIMU BHUMAHMSI, MaJIbIM 00b€MOM MaMSTH, HEIOCTATOYHOCTHIO OOIIIEro 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEJIbHBIM MHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTa «XUMHsH)
HeoOxoaMMa ajganTaius o0beMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
[TOCTENIEHHOE YCJIOKHEHNE U3Y4aeMOro MaTepHaa.

[Ipy wu3ydeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJCWUCTBHE HA
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCSA M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIETICHUE OTIEIBHBIX YPOKOB Ha pEIlIeHHE 3a7ad B CBA3U
CO CIIOKHOCTBbIO aHanm3a Tekcta oOywaromumuca c 3IIP. Oprannueckoe eIuHCTBO
MPAKTUYECKOM M MBICIUTENbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
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CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHYECKUX 3HAHUU U
ymenuii. Ocoboe BHUMAaHHUE TPU MU3YYCHUH XUMHUHU YACIACTCS U3YYCHHUIO «CKBO3HBIX)
MOHATUH ¥ (OPMUPOBAHUIO HaBBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu v 3agaun U3ydeHus: yaeOHOTO mpeameTa « XUMUsH)

O0mme 1enw wu3ydeHUss y4eOHOro TmpeaMeTa «XUMUsS» TMPEACTaBICHBI B
denepanpHO  pabouyeld mporpamMmMe OCHOBHOro ooOmero oOpa3oBanusg. OnHu
aKTyaJIM3UpPOBaHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpa3oBaHUsI, HAMPABIEHHOCTH OOYyYEeHHsS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIIEKTa W o0miell KyabTypbl. OOydeHHE YMEHUIO YUYUTHCS U
POJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAILEE BpeMs SBISIETCS OJHOU
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUNY.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBareIbHyI0 nporpammy,
JTOMHHHPYIOIIEe 3HaYCHNUE MTPUOOPETAIOT TaKHUE 1IEITH, KaK:

dbopMHUpOBaHWE  WHTE/UICKTYaJdhbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYTHHYECTBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHH, CTIOCOOHOM aIaTHPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HaIpaBJIICHHOCTh OOYyYEHHs Ha CHCTEMAaThu4ecKoe NPHOOIICHHE YydYalluxcs K
CaMOCTOSTEIILHOHN MTO3HABATEILHON NESITEIIbHOCTH, HAYYHBIM U TPAKTUICCKAM METOAAM
MO3HaHUS, (POPMHUPYIONTAM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEH K XMMUMU;

o0OecreyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOYyYarOIUMUCS
OTbITa PA3HOOOPA3HOM JESITEIIBHOCTH, MIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIINM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUpa
Ha OCHOBaHUWM 3HAHUU U OTIBITA, TTOJYYCHHBIX MPU U3YYCHUN XUMHUH;

dbopMupoBaHUEe y O0OYYAOMIMXCS TYMAaHHUCTHYCCKUX OTHOIIECHWUH, MOHUMAaHUS
IICHHOCTH XWMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJOTHUYECKH IeJIeco00pa3HOro
MOBEAICHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHHS CBOETO 37I0POBbS U
OKpY>Karolle MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAllMM K OOYYEeHHMIO, CIHOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIECUETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOG WIS U HAMIPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHUSI.

Kypc HanpasiieH Ha penieHne CleayouX 3a/1a4, 00eCIeYnBaIOIINX PeATU3aIUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESTEIHHOCTHOIO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNUE MTOHSATUHHBIM
anmnapaTroM U CUMBOJMYECKUM S3bIKOM XUMUH;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYCCKOW HAyKH KakK 00JIacTH
COBPEMCHHOTO €CTCCTBO3HAHMS, XWMHUYCCKUX TIPEBPAIICHUN HEOPTAaHWMUECKUX M
OpTraHUYECKHUX BEIIECTB KaK OCHOBBHI MHOTHX SIBJICHUH XWUBOW M HEXHBOW MPUPOIBI;
yOIyOJieHHe TIPEICTaBICHUH O MaTepruaibHOM €IMHCTBE MUPA;



OBJIaJIECHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHMBATH KMU3HEHHBIC CUTYaIlMH, CBSI3aHHbIE C XMMHEW, HaBBIKAMH
Oe3omacHOro 0oOpamieHus ¢ BEIIECTBAMH, HCIOJIb3YEeMbIMH B TOBCEIHEBHOM >KU3HU;
YMEHHEM aHaJU3upoBaTh M IUIAHUPOBATh OSKOJOTUYECKH O€30MacHOEe TMOBEJICHHE B
LEJSAX COXPAHEHUS 310POBbs M OKPYKAIOIIEH Cpebl;

(bopMHpOBaHME YMEHUW yCTAHABIMBATH CBA3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMHUYECKUMH SIBJICHUSMU U TIPOLIECCAMH, MPOUCXOIALIIMIMU B MUKPOMHUPE, OOBSICHSATD
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMbITA MCIONb30BAHUS PA3JIMYHBIX METOJOB M3YUYCHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSAMH TPU TMPOBEIACHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOJIb30BaHUEM JJAOOPATOPHOTO 000PYIOBAaHUSA U TPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTMYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALIEHUN TEXHOT€HHBIX
1 SKOJIOTHYECKHUX KaTacTpod.

Oco0enHOCTH 0TOOPA U aJaNITALMU Y4eOHOI0 MaTEepHAaJIAa 110 XUMHHU

OOyuenune ydeOHOMY TpeaMeTy «XHUMUs» HEOOXOAMMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOECHHS MPOTrPaMMHOIO Marepuaia OOy4arolUMUCS C
3I1P. bonbllioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuaia B
COOTBETCTBUM C MPHUHIUIIOM JOCTYITHOCTH MPU COXPAHEHHH 00IIEro 6a30BOro ypoBHS.
OH J0MKEeH MO COAEpX aHUI0 U 00beMy OBITh alallTUPOBAHHBIM JJII O0YYarOUIUXCS C
3[IP B coOTBETCTBUU C UX OCOOBIMH OOpa3oBaTelbHBIMM MOTpeOHOCTAMU. Clenyer
o0JerynTh OBJIaJeHue MarepuasioM oOyvatoumumucs c¢ 3IIP mocpenctBom ero
JETAILHOTO OOBSICHEHUS C CUCTEMATUUYECKUM IOBTOPOM, MHOTOKPAaTHONW TPEHUPOBKOM
B IPUMEHEHUU 3HaHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YAJIbHbBIX
o1op, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepHaa.

bonbiioe 3HaueHuWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro mMaTepuana UMeeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMH
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «Pusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT € Y4eOHbIM MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICIEHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEIyCcMOTPeTh (OPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAHUPOBATh MPEACTOAILLYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJsib. Heobxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOr0 O(OPMIICHHUS BbICKa3bIBAaHUM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMM TIOBEACHUSI U JESATEIBHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTb) HEOOXOAUM CTPOXKAMIIMNA  KOHTPOJIb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU J1a00paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABI aesaTeqabHOcTH oOy4daromuxcs ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00eCIeYnBAIONIAE OCMBICJIEHHOE
OCBOEHHE CO/IePKAHUN 00pa30BaHMs N0 NpeaMeTy « XHuMHs»
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CopnepxaHue BUJOB JeATeNbHOCTH oOyuwaromuxcsi ¢ 3[IP Ha ypokax xumuu
OTIpe/IeNACTCS UX OCOOBIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMHU. [loMuUMO MMIMPOKO
ucnonb3zyembix B @OIT OO0 o0mux uisi Bcex 00y4arolMXCsl BHJIOB JI€SITEIbBHOCTH
ClleAyeT YCWIHTh BHUIBl JEATEIbHOCTH, CHeuu(UYHbIe IS JaHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTieyeHus] OCMBICIIEHHOTO OCBOCHMSI COACpKAHMs 00pa30BaHUs
[0 TMPEAMETY: YCWIEHHE MPEAMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHUBH3aUUEn
CEHCOPHBIX CHCTEM; Y€pEJOBaHUE BUIOB JEATEIBHOCTHU, 33JI€UCTBYIOIINX DPA3JIUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIArOBOCTH» B
U3YYCHUU MaTepHalia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3YyaJIbHOW OMOpPHI (IUIAHBI,
oOpas3libl, CXeMbl, IIIA0JIOHBI, OTIOPHBIEC Ta0OnuIbl). JJ1s pazButus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieJlaTh BBIBOJBI, (OPMUPOBAHMS T'PAMOTHOIO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIb30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeNUTh OOYYEHHIO CTPYKTYPUPOBAHMIO MaTepualia: COCTABJICHHE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJ€HUE TaOJMIl, COCTaBJIEHUE KJAcCU(PUKAIUU C
0003HAYEHHBIMU OCHOBAaHUAMHM Uil KJIacCU(PUKAMK M HAMOJIHEHUE WX MpPUMEpaMU U
7p.

[IpumepHass TemaTnyeckass 1 TEPMUHOJIOTAYECKas Jekcuka cooTBercTByeT DOII
000.

Jns oOywaromuxcss ¢ 3IIP cymiecTBEHHBIMH SIBISIIOTCA TPUEMBI PabOTHI €
JEKCHUYECKUM MaTepuaioM 1o npenmery. [IpoBoaurtcs chneumanbHas padota Mo
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJOTHUU.
N3y4yaemble TEPMHUHBI BBOJSTCS Ha IMOJIMCEHCOPHOM OCHOBE, 00s3aTeibHA BU3YallbHAs
NOJIEPIKKA, AJITOPUTMBI paOOTHI C ONPEIEICHUEM, OITOPHBIE CXEMBI JIJIsl aKTyalu3aluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOHIEro o0pa3oBaHUsl y4EOHBIM MpeaMeT «XUMUS» BXOIUT B
MpeAMETHYI0 00acTh «ECTECTBEHHOHAyUYHbIE MPEIMETh» U SBIAETCS 00s3aTEIbHBIM
TUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — Mo 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxxanue yuyeOHOTO mpeameTa «XUMHs», TpeacTaBiieHHoe B DenepanbHON
paboueit mporpamme, cootBerctByeT @DPI'OC OO0, pazpaboraHo ¢ y4deToM
denepanbHOl  OCHOBHOM  00pa3oBaTeNbHOM  MPOTrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3zoBaHusi 1O YydyeOHOMY TMpeaMeTy «XuMHUS», COOTBEeTCTByeT DenepanbHON
aJanTUPOBAHHONW OCHOBHOW 0Opa3oBaTeIbHOM MporpaMMe OCHOBHOTO  OOIIIETO
oOpa3oBaHMs 00YHAIOIIMXCS C 33ACPKKOM ICUXUUECKOTO Pa3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW A»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

HCpBOHa‘IaHLHBIG XUMHWYCCKHUEC ITOHATHUA

[Ipenmer xumuu. *Ponp Xxumum B KU3HM 4YejoBeka.®* Tema u BemecTsa.
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du3nyeckre CBOMCTBA BEIIECTB. ATpEeraTHOe COCTOSIHME BEIIECTB. *XUMHS B CUCTEME
Hayk.* Uwmcteie BemectBa u cMecu. CmocoObl pazgenenus cmeceir. [IpaBuna
0e30macHOro oOpalieHus ¢ BellecTBaMH U JlabopaTopHbIM o0opyaoBanueM. *[lonstue
0 METOJ[aX IMO3HAHKS B XUMHH. *

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U CoXHbBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyia. BaaeHTHOCT aTOMOB XMMHUYECKUX JJIEMEHTOB. *3akoH
MOCTOSIHCTBA COCTaBa BelecTB.® (OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COEJIMHEHUMU.

duzrueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccuukamuss XUMHUYECKUX peakuuil (COeAMHEHUS, Ppa3sIokKeHUS,
3aMeIeHus, OOMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUM W MpUEMAMH OOpallleHus C J1a0OpaTOPHBIM O00OPYIOBAHUEM;
W3yuyeHHE W OMHUCaHue (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEIECTB;
HaOmoieHne pu3nyecKrx (IJIaBICHUE BOCKA, TASTHHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBICHUH, HAaONIOJCHHE W ONHMCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3siocKeHue caxapa, B3auMOJecTBHE
CEepHOM KHCJIOTBl C XJOpUIOM Oapusi, pasioxenue rujapokcuaa meau (1) npum
HarpeBaHMUH, B3aUMOJENUCTBUE Kele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHust cMeceil (C TOMOILBI0 MarHuTa, (PUIBTPOBaHKE, BBINTAPUBAHUE, TUCTHILISALNS,
xpomarorpadus), MpOBEJEHUE OYUCTKH IOBAPEHHOHN COJIM; HAOJIOJIEHUE M ONUCAHUE
pe3yJabTaTOB MPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MacChl;
CO3/IaHHE MOJIETIEN MOJIEKYJ (IIAPOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3JI€MEHT U MPOCTOE
BelecTBo. HaxoxaeHue Kucnopona B mpupoae, pu3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJYyYeHHsS] KUCIOpOoa B
nabopaTopur *u npoMbluieHHOCTH. ™ IIpuMmenenne kucnopona. [lonstue o0 oxcuaax.
Kpyrosopot kucinopona B npupoje. *O30H — ajioTponHast MOAU(PUKALUS KUCIOPOJa.

TemnoBo# 3P PexT XuMUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHNE BO3AyXa, YCUIICHUE
napHUKOBOTO A (dexTa, pa3pylieHrne 030HOBOTO €0, *

Bonxopox — aneMeHT M ImpocToe BemiecTsBo. HaxoxaeHue Bomopona B NPUPOAE,
¢bu3nyueckrue U XMMHUYECKHUE CBOMCTBA (Ha MpUMepe B3aUMOJECUCTBUS C HEMETaNIaMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *crocoObl mosydyeHus.™ [loHsTHE O KHUCIOTax U
COJISIX.

KomnuectBo BemectBa. Mosib. Mosipas macca. 3akoH ABoraapo. MoJisipHbIf
00BEM Ta30B. Pacuersl o xummuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
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ra3oB. Pacu€rbl N0 XMMUYECKUM YPAaBHEHUSIM.

*®usnueckue cBoricTBa BoAbL* Boma. Ee cocra, ctpoenne u monekynbl. *Boma
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIIEHHBIX W HEHACHIIIEHHBIX
pactBopax. lloHsTHEe pacTBOpUMOCTH BemecTB B Boje.* Pacuer maccoBoil monu
BEIllECTBA B pacTBope (MpolleHTHAas KOHIEHTpalwus). MaccoBas 10Jis BellecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOABI (Pa3lIOKECHHUE, PEAKIIMK C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (V) peaknuu ¢ MetajuilaMH, KUCIOTHBIMAU M OCHOBHBIMH
okcugamu). [lonstre 06 ocHoBaHusX. Poib pacTBOpOB B MpUPO/JIE U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHHe NPUPOIHBIX BoJ. OXpaHa U OYHCTKA
IPUPOJHBIX BOJ.

Baxneiimme  kiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHbIe, HecoseoOpa3yomre - Ha npuMmepe okcuaa yriaepoaa (Il) u
okcuna azora (ll)), Homenknarypa.* *IlonyyeHue™ m XMMUYECKHE CBOMCTBA OKCUJIOB
(B3amMopeiicTBEe ¢ BOJAOW, KucloTaMu, mienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHMW: IIEIOYM W HEPACTBOPHUMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUM.
du3nyecKkue M XUMHYECKHE CBOMCTBA OCHOBaHUM (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCIOTaMH, cojiaMu). *[lomydenne ocHoBaHuUM. *

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMHUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/lIaMH, OCHOBHBIMHU OKCHJAaMU, OCHOBAHUSIMH,
COJIIMM, Ha TPUMEPE COJSTHOM U CEPHOM KHUCIOT), *crmocoObl moiyudeHus.™ Ps
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJei,
*CrmocoObl TOJy4YeHUsI*, B3aUMOJICCTBUE COJIEH ¢ METalUlaMH, KUCIOTaMH, IeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 am@oTepHBIX TUAPOKCHIAX (Ha MpUMeEpe IHUHKA U *amroMuHuA™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHUE C KUCIOTaMHU | IIEJI0YaMH, Pa3ioKeHUe Mpu
HarpeBaHuM) U MojiydeHue. *

['eHeTnyeckasi CBsI3b  MEXAY KJaccaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKHUI IKCTIEPUMEHT: KaUeCTBEHHOE OIpeIeeHUEe COAePKaHUs KUCTIOpoa
B BO3JIyX€; MOJIydYEHHE U U3yUYCHUE CBOMCTB KUCJIOPO/1a; HAOII0ICHUE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCJIOBUSI BOBHUKHOBEHHUS U MPEKpaIlleHHs TopeHus (Toxapa);
O3HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpoja (TOpeHHe); HaOII0ICHHE 00Pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEW PAcTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJIaMH (HATpUEM M KajbllueM) (BO3MOKHO
HCIIOJB30BaHUE BHUIEOMATEPUAIIOB); OIPEEICHUE PACTBOPOB KHUCJIOT W IIEJIOYEH C
MOMOINbI0  MHIUKATOPOB; HCCJIENIOBaHHE OOpa3loB HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pacTBOpax
KHUCJIOT U IeNIouell; n3yuenue B3aumopaeincTus okcuna meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KACIIOT C METAJJIAMM, PEaKIui HEUTpaau3aluu; MojJydeHue HePacTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeETajla JAPYrMM W3 pacTBOpa COJIM; peEIIeHue
AKCIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BaxkHelmume Kiacchl HEOPTraHUYECKUX



COEIMHEHUI.

[lepnognyecknit 3akoH U llepuonnueckas cucteMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. XUMHUU€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIAH.

[IepBble MOMBITKU KJIACCU(PUKAINN XUMHYECKHUX 3J1eMeHTOB. [loHsATHE O rpymmax
CXOOHBIX JJIEMEHTOB (IUEJIOYHBIE M IIEJOYHO3EMEJIbHBIE METaJIbl, TaJOreHBI,
UHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpble 00pa3yloT amQpOTEpHbIE OKCUABl U
TUAPOKCHUIBI. *

[lepnognuecknii 3akoH. llepumoandeckas cHucTEMa XHUMHUYECKHX 3JIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * INIMHHOTIEpUOIHAS ™ dbopmbl
[Tepuomnueckon cucrembl xuMudeckux syieMeHTOB . WM. Menneneesa. Ilepuonbl u
rpynmnbl. PU3NYECKUNA CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB NEPUOAA U TPYIIIbI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3otonbl.* Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX 31eMeHTOB lleproanyeckoi
cucrembl JI. 1. MenneneeBa. XapakTepuCTMKA XHUMHWUYECKOTO OJJEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB 3JIEMEHTOB MaJIbIX NEPHOJOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT AaTOMHOro (TIOPSIAKOBOrO) HOMEpa 3HAauCHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. 1. MenneneeB — y4€HbIN U TpaxaaHuH. *

Xumnyeckass cBs3b. KoBasmeHTHas (moJisipHasi W HEMOJIIpHAsi)  CBS3b.
*DNeKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB.* MlOHHAsI CBSI3b.

Crenenp okucneHus. OKHCINTEIBbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS M BOCCTAHOBJIEHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHUue oO0pa3loB BEUIECTB METAIOB H
HEMETAJUIOB; B3aHMMOJICWCTBHE THAPOKCUIA IIUHKA C PACTBOPAMH KHUCJIOT U LIEJIOYEH;
ITPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPBI OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHMUS).

MexnpenMeTHbIe CBSI3H

Peanmuszannss MeXNpeaMETHBIX CBA3€HW IpU HM3YYEHUM XMMHM B 8§ KIacce
OCYILECTBIISICTCS. Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHSATHUM,
TaK W MOHATHM, SIBJISIOIIMXCS CUCTEMHBIMU JUIS OTIEIBHBIX NMPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTecTBEHHO-HAayyHble MOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHUs,
3aKOH, aHaJIM3, CUHTE3, KiacCupUKalus, NEPUOANIYHOCTD, HAOIIO/ICHUE, SKCIICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIHJ, W30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ras, (pu3nyeckue BEIMYUHBI, €AUHUIBI U3MEPEHMUS,
KOCMOC, IUTaHETHI, 3BE31bI, COoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.
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['eorpadus: atmocdepa, rugapochepa, MUHEpaNIbl, TOPHbIE MOPOABI, MOJIE3HbIE
HCKOMaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

COILEP KAHUE OBYYEHUAA B 9 KIIACCE

BemecTBo n XumMu4ueckas peakuus

[lepnomnueckuit 3akoH. Ilepuoguyeckas cucCTEMa XWMHYECKUX JJIEMEHTOB
. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, KW, KANbLMI U UX COCIUHEHUI B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [lepronnyeckoil CUCTEME U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHX
pPElETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKON PENIETKN U BUA
XUMHUYECKOH CBSI3U. *

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHapOoHas U
TPUBHAJIbHAS). XMUMHUYECKHE CBOMCTBA BEILECTB, OTHOCALIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHNUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMudeckux peakuuid Mo pa3iIuyHbIM MPU3HAKaM (110 YUCITY U
COCTaBy y4YacCTBYIOUIMX B PEAKLIUU BEILIECTB, O TEMJIOBOMY 3P (EKTy, IO U3MEHEHHUIO
CTENEHEH OKHUCJIEHUS XHMHYECKUX DBJIEMEHTOB, *M0 OOpaTUMOCTH, IO YYacTHUIO
KaTanuzatopa).® DK30- U JHAOTEPMUYECKHE peakuuu. *TepMoXxuMUuecKue
ypaBHEHUs. *

*[loHsiTHE O CKOPOCTHM XUMHUYECKON peakuuu. IloHstne o0 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOrE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecud. CMENIEHHE XUMUYECKOTO PABHOBECHS.
@akTopsl, BAUAIOMINAE HA CKOPOCTh XMMHUYECKON PEAaKIUU U IMOJIOKEHUE XUMUYECKOTO
paBHOBecus. *

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCcTaBIIEHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUI C UCTIONB30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPONIMTHUECKON IUCCOLUALMU. DJIEKTPOJIUTUYECKAS] JTUCCOLUALINS.
DNEKTPONIUTBI U HEdNEKTPOoJauThl. KaThoHbl, aHMOHBL. *MexaHU3M IHUCCOLMALUU
BEIIECTB C PA3JIMYHBIMU BHAAMH XHMHYECKOW cBs3u. IloHsitTue o creneHu
auccouranuu.™ CuiibHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun moHHoro oOMeHa. YcClIOBUS MPOTEKAHMS PeakUUid MOHHOTO OOMeHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMHUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U coOJieli B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAKIMM HAa KATUOHBI UM AHUOHBI:
XJIopua-, OpoMua-, HOAUA-, Cyibdar-, kapOoHaT-, cuiaukar-, Gocdar- aHUOHBI
TUJIPOKCUA-UOHBI; KaTHOHBI aMMOHUSI, MarHus, KaJbIUs, allOMUHMS, keneza (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX.

XHAMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMH KPHUCTAIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpHUs); HUCCICJOBAHME 3aBUCUMOCTH CKOpPOCTH
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XAMHYECKOW pEaKIMh OT BO3JICHCTBHS pa3IMyHBIX (AKTOPOB; HCCIIEIOBAHUE
AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcca AUCCOLMAIMN KUCIIOT, IIEI04Yel u
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHMS pPEAKIUd HMOHHOTrO oOMeHa (0Opa3oBaHUE
ocajika, BBIICIICHHUE Ta3a, 00pa30BaHHWE BOJIBI); OIMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (TOpPEHHE, PEaKIuu  Pa3IoKCHHS,
COCIMHEHMUS); PACTO3HABAHWE HEOPTAHMYECKUX BEIIECTB C MOMOIIBI0 KauYeCTBEHHBIX
peaxIuii Ha HOHBI; PEIICHUE SKCTIEPUMEHTATBHBIX 3a]1ad.

Hemerasuisl 1 X coeAMHEHUA

OOmass  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOECHHUS  aTOMOB,
XapakTepHble CcTeneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — raJlor€HOB. XMMUYECKUE CBOICTBA Ha IMpUMeEpe XJiopa (B3aUMOAEHUCTBHE C
METaJJIaMH, HEMETaJJlaMH —  BOJOPOJAOM U KHCJIOPOJOM, *mienoyamu™).
XnopoBoaopoa. CoJisiHast KUCI0Ta, XAMUYECKHUE CBOMCTBA, *MOIydeHue™, MpuMeHEHNUE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHU3M uelioBeka.* BakHel1ue XJIopuabl 1
UX HaXO0XKJIEHHE B PUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUSs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTepHbIE CTEIIEHU OKUCICHUS.

CrpoeHre W (pu3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOAA U CEpHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOICTBa Cepbl
(B3auMonelicTBUE *C HeMeTalulaMH™ — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMM a30THOM U cepHOM kucinotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl ceppl Kak IPeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMHUYecKkue cBoucTBa (o0mue u crneuuduueckue). Conm CepHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cynbdaT-uoH. CepHucras KucioTa. *XuMHUUYECKHe peaklnu,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coenuHeHnid B npupoxe. [I[puMeHenue cepel U ee COETMHEHUN B
ObITY M B MNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKAH, 3arpSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHN OKUCIICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(okHcneHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBopa), *ModydeHHe™ U MpUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aMMOJICHCTBUE CO IIejouyaMu), npumeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3MUecKue W XUMHUYECKHE CBOMcCTBa (oOuiue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJEM aMMOHHMSI B Kauy€CTBE MHMHEPAJbHBIX YIOOpPEHUM.
*XUMHUECKOe 3arps3HEHUE OKpPYXKaloIlel cpeibl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
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JIOK]TU, 3arpsi3HEHUE BO3lyXa, TOYBBI U BOJOEMOB).*

docdop, *amnorponusie Moauduxanuu docdopa,* Quzndeckrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaUlaMd, *KOHIIEHTPHUPOBAHHBIMU
a30THOW m cepHoi kucioTamu).* Okcun dochopa (V), oprodochopHas KucioTa:
busznueckue W XHUMHUYECKHE CBOWMCTBa, *momydeHue.®* *[lonarne o MUHEpaTbHBIX
ynoOopenusx: HUTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOmias
XapakTepucThka 31eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHUsA. BaleHTHOCTb M XapaKTepHbIE CTENEHUW OKUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacripocTpanenue yriepoia B pupo/ie, XapaKTepHbIE CTETIEHN OKUCIICHHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJlJlaMH,
HeMeTaJUlaMH, *KOHIICHTPUPOBAHHBIMU a30THOW M CEPHOM KHCIOTaMH)*. AICOPOIHS.
Kpyrosopot yriepoaa B npupojie. OKcuabl yriepoja, ux (puanyeckue U XUMHUYECKUE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  YEJIOBEKA.
*Jkojoruueckue MpoOJIeMbl, CBs3aHHBIE ¢ okcugoMm yriepona(lV); rumoresa
100aJbHOIO TMOTEIUICHUST KIMMarta; MapHUKOBBIA 3P dekT.* YroibHas kucioTa U e€
colid, MX (U3MYecCKne W XHMHYECKHE CBOWCTBA, *MOJydeHHWE M MpPUMEHEHue.™*
KauectBenHass peakuus Ha KapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHAaTOB B OBITY,
MEUILMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

OOmue mpenctaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOEHUS OPraHHMYECKHUX
COEIMHEHUN yriiepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKMX BeIecTB.*
[TonsiTe 0 OMONOrMUYECKH BA)KHBIX BEIECTBAaX: JKUpPax, OelKax, yrieBoJax — M UX
POJIM B KM3HU 4eloBeKa. *MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COETMHEHU. *

Kpemnauii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICHCTBUSl C MeETa/llaMM M HEMeTaulaMH), *moiydyeHue® © NpUMEHEHHE.
*CoenuHeHus kpemHus B npupojae. OOmue npeacrabieHus o0 okcuae kpemMuusi(1V) u
KpeMHHEBOU KucinoTe. CUIMKathl, PU3NYECKUe U XMMUYECKUE CBOICTBA, MOJYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOUTEIBHOW W Ap.). BaxkHeilline cTpouTeNnbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [IpobiiemMbl 6€30MaCHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HU. *

XUMUYECKUN SKCHEPUMEHT: M3yueHHuEe 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUA-UOHBI U
HaOJIfOJICHUE TPU3HAKOB HX MPOTEKaHWs; OMbITHl, OTpaKawolue QU3NYECKUue MU
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEpPHUAJIOB); O3HaKOMJIEHHE ¢ oOpasmamMu  XJOpHAOB  (TaJOTCHUIOB);
O3HaKoOMJIeHHEe ¢ oOpa3uaMu cepbl U €€ COCOUHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); HaAOJIOCHUE TMpoliecca OOYIJIMBaHMUS caxapa Mo JAeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YUYEHUE XMMUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUeCTBEHHOM peakluy Ha CyJb(aT-uoH U HaOMoAeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHUE ¢ PU3NIECKUMHU CBOMCTBaMU a30Ta, hocdopa
U UX COECIMHEHMI (BO3MOXKHO HUCTIOJIB30BAaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
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1 GOCPOPHBIX yIOOPEHNUN; TOTyYeHHE aMMHAaKa U U3Y4EHHE €r0 CBOMCTB; IPOBEICHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHUA U QocdaT-uoH U M3ydeHHE MPHU3HAKOB UX
IIPOTEKAHUSA, B3aWUMOJEUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENBIO
(BO3MOXHO HCIIOJIb30BAHUE BUAECOMATEPUATIOB); U3YUEHUE MOJIENEH KPUCTATUIMUYECKUX
peméTok anMasa, rpadura; 03HaKOMJIEHHE C INPOLIECCOM aJICOpOIMM PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM M YCTPOMCTBOM NPOTHUBOra3a; IOJIyYEHHE
YIJIEKHCIIOTO ra3a U U3y4YEHHE €r0 CBOWCTB; IPOBEICHHE KAYECTBEHHBIX PEAaKUUH Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U U3YUYEHHE NMPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
OPOIYKLIHEH CUIMKATHON MPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne HeMeTauIbl U UX COEAUHEHUSD.

Mertaisl 1 UX COETUHEHUS

OO6mias xapakTepUCTUKa XMUMHUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAaHUU
UX noyiokeHuss B llepuoanyeckod — cUCTEME  XHUMHUYECKUX  DJIEMEHTOB
. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHue MetauioB. MeTannudeckas CBs3b U
METAJUIMYECKAST KPUCTAUINYECKAS] PEIIETKA. DIJIEKTPOXUMUYECKAN DPAI HAINPSKEHUN
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAIOB (B3aMMOJICHCTBHE C
KHUCJIOPOJIOM, BOJIOM, KUCTOTaMu). *O01ue cnocoObl noaydeHus MeTaaioB. [lonarue
0 KOPpPO3UHU METAIIJIOB, OCHOBHBIEC CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBsl (CTalb,
YyT'yH, AIOPATIOMHUHMI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH. *

[[lenounble meTauibl: MojoxkeHue B Ilepuogmyeckoid cHUCTEME XHUMHUYECKHX
anemenToB JI. W. MenneneeBa; crtpoeHue aromoB.  HaxoxaeHue B mpupoje.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHne MEeI0UYHbIX METAIIOB U X COECTUHEHUIA.

[[lenoyHO3eMENbHBIE ~ METAUIBl ~ MarHud W KaJblLUM: MOJIOKEHHE
B [leproanueckoi cucreme xumMudeckux 3eMeHToB . M. MenaeneeBa; ctpoeHrue uUx
aTOMOB; HaxoxJeHue B mpupoje. dusnyeckue M XUMHUUYECKHE CBOMCTBA MarHusi u
Kayiblus. BaxkHelue coeuHeHus] Kalnblus (OKCUI, THAPOKCHUA, coiu). *JKECTKOCTD
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs. *

AnmoMuHU: TIoNoXeHue B llepuogumueckod cUCTEME XMMHYECKUX JJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHME aToMa; HaxOXkJAeHUWE B npupone. Puzndeckue Hu
XUMUYECKME CBOWMCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mnonoxenue B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
J. . MenneneeBa; CTpOEHHME aroMa; HaxoxIeHue B npupone. Duszudeckue u
XUMHUYECKHE CBOMCTBA jkele3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conmu xkenesa(ll) m xenmesa(Ill): cocraB, cBolicTBa
*nomyuenue.*

XUMHYECKUI KCTIEPUMEHT: O03HAKOMJICHHE ¢ OoOpasllaMH METaUIOB U CIUIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHUE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB); HCCIICIOBAHHE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEeHHsS >Kejle3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHKE BUICOMATEPHUAIIOB); MPU3HAKOB MTPOTEKAHUS KaueCTBEHHBIX PEaKIIUi Ha
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MOHBI (MarHus, KajabliMs, adroMuHus, IuHKa, skene3a(ll) u xenmesza(Ill), memu(Il));
HaOIIOZICHUE U ONHMCAHKUE TTPOIIECCOB OKPAIMBAHMS TIJITAMEHN HOHAMH HATPUS, KaIHs 1
Kablnsi (BO3MOYKHO HCIIOJB30BAHHUE BHICOMATEPHAIIOB); MCCIIENOBaHNE aM(DOTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHHS M TUIPOKCHIA IMHKA; PEIICHHE dKCIEPUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenme MeTasibl U UX COEAUHECHUSD).

XuMUS U OKpYXKarolas cpena

*HoBble MaTepualibl U TEXHOJOTMU. BemecTBa U mMarepuanbl B MOBCEIHEBHOM
KU3HU 4YeloBeKa. XUMHUS U 370poBbe. be3omnacHoe HCHOIB30BaHUE BEILECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momoup Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. *

*XUMHYECKOe 3arpsi3HEHHE OKpY’Karolel cpenapl (mpenenbHas IOMycTUMas
koH1eHTpanus BemecTs — [1JIK). Posib xumMuu B pemieHnn 3K0J10ru4eckux npooiem. *

*[IpupoHbIE MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Tra3, HEQPTh),
MPOJYKThI UX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIILIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3yY€HHUE O0pa3LUOB MaTepUaoB (CTEKIJO, CILJIABBI
METAJIJIOB, TOJIMMEPHBIE MaTEepUabl).*

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnDpeaAMETHBIX CBA3€HM IIPM M3YYEHHMM XHMHM B 9 Kiacce
OCYILIECTBIISIETCS. Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHSATHUM,
TaK ¥ MOHITHUM, SIBISIOIIUXCS CUCTEMHBIMU JUUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LUKJIA.

OO1ue ecTeCTBEHHO-HAy4yHble IOHATHSA: HAay4YHBIM (aKT, THUIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOAUYHOCTD, HAOJIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJIEHUE, MapHUKOBBIM 3(PQeKT, TEeXHOIOTHs,
MaTepUabl.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUUECCKHUI 3aps/l, MPOBOJHUKH, MOITYIPOBOIHHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHHIE BEIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTH, KpHUCTaNIMYECKas pemiérka, CIUIaBbl, (U3UUEcKue
BEJIMYMHBI, €AWHUIIBI WM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnue.

buonorus: doTtocunTe3, aApixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
y0OpeHusi, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, MOJIE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHM A

B nenom pesynbraThl ocBoeHust oOyuwatomumucs c¢ 3IIP yuyeGHoro mpeamera
«Xumus» AOKHBI COBMAnaTh ¢ pesynbratamu denepanpHOl paboueld MpOTrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBanus. Hanboiree 3HAUMMBIMU SIBIISIFOTCSL:
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHA  MPOTPaMMbl  OCHOBHOI'O  OOILIEro
oOpa3oBaHMsI JIOCTHTalOTCA B XoJe¢ OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIMTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIFTYPHBIMM M JAYXOBHO-HPABCTBEHHBIMH L€HHOCTSIMHU, MPHUHATBIMU B
oOuiecTBe IMpaBUJaMd W HOPMaMU TIIOBEJCHHMS M CHOCOOCTBYIOT —IpoIleccam
CaMOIIO3HaHUS, CAMOPA3BUTHS U COLMANIN3ALINN O0yYarOIIUXCsl.

JIM4HOCTHBIE pe3yJIbTaThl OTPaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATbCS CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMA U paCIIMpPEHUE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY W
HAay4YHOMY HaCJEIHMI0O, IOHUMAaHUS 3HA4YCHHS XHUMHYECKOM HAyKu B IKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOM HMHPOpMaLUend o
MEPENOBbIX JOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaX/1aHCKOT'0 BOCIIUTAHUS:

IPEACTABICHUST O COLMAJIBHBIX HOPMax MW MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOH, y4eOHOMCCIIEIOBATENbCKOM, TBOPUECKOH M JAPYrUX BHJAX JEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESTEIbHOCTU IMPH BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBINOJIHEHUM XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHMMAHHMIO M B3aMMOIIOMOILM B IpoLEecce
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHUE U IMOCTYIKH
CBOMX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEeaKiMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH U COCTABJISIOLIUX OCHOBY
JUI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3AUMOCBA35AX YEJIOBEKA C IPUPOJHOM Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

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

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPBI, B TOM YHCIIC
HABBIKOB CaMOCTOATEIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJCTBAMU UHPOPMALIMOHHBIX TEXHOJIOTUI;

WHTEpeca K OOYYEeHHMI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIIBCKON JACSTEILHOCTH, K
OCO3HaHHOMY BbIOOPY HANPaBIECHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUILIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUIA U HEMIPUITHS BPEIHBIX
OpuBBIYEK (YyHOTpeOJEHUSI alKOrojs, HAapKOTUKOB, KYypeHHUs), HEOOXOIUMOCTU
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coOI0ICHNS TTpaBWJI O€30MACHOCTH MPH OOpalIeHUHM ¢ XMMHUYECKUMU BEIIECTBAMU B
OBITY U peaTbHON KU3HU;

5) TpyZOBOTO BOCIIUTAHUS:

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOQECcCHil U TpyAa pa3IudHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XUMHUH, OCO3HAHHOTO BbIOOpA MHAMBUIYAJTBHON
TPAaEKTOPUH MPOAOCDKEHUS OOpa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOU
po(eCCUOHATIBHONW NI€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTH
aalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LIETIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE KAaK MCTOUYHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHMsI LIEHHOCTH 3JJ0POBOr0 U 0€3011aCHOrO
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 370POBbIO, OCO3HAHUs LIEHHOCTH COOJIIONEHHS INPaBUI OE30MACHOTO
MOBEJEHUS NpU pabOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYalUX, YTPOKAIOLIIUX 3/I0POBbIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, NOJy4YaeMble NPH HU3YYEHUU XUMUHU, IS
peleHns 3a/1a4d, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, MOBBIIIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpPhl, OCO3HAaHHUS TJIOOAJIBHOIO XapakTepa 3SKOJOTHYECKHUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMAJIbHON IPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yiabTaThl OCBOEHHUs 00pa30BaTENbHON MPOTPAMMBI  TI0
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIHLHBIMU JACHUCTBUSMU, B TOM
qHCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBIISITH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBICHHI;

OCYIIECTBIISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHHSIM U KPUTEPUSIM JIJIs1 YKA3aHHBIX JIOTHYECKUX OTepaInii;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCNIe  MPEABAPHUTEILHOTO  aHajau3a,
BKJTFOYAOITIEE YCTAHOBJICHUE IPUYNHHO-CIICICTBEHHBIX CBS3CH

co31aBaTh, MPUMEHITh W MPEOoOPa30BHIBATh 3HAKW M CHMBOJIBI, MOJICIH U CXEMBI
JUTSI peIieHusT y4eOHBIX U TT03HABATEILHBIX 3a1a4 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BbIE€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C TTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMUYECKUN OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBsI3el
Y 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSITENBHO (opMyIupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIOICHUS, OTIbITA;
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3) pabota ¢ uHpopMaIuei:
BBISIBIIATH NePUITUTHI MHPOPMAIUU, TAHHBIX, HEOOXOIUMBIX IJISi PEIICHHS
MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHJA B APYToi (TaOIUIly B TEKCT
U 1p.);
WCKAaTh WX OTOMpaTh WH(GOPMAIMIO WJIM JAaHHBIE U3 MCTOYHUKOB C y4ETOM
MPEIOKCHHON yIeOHOM 3aa4M U 33 TaHHBIX KPUTCPUEB.

OBiageHue yHuBEpCaJbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU AEHCTBUSIMMU:

OpPraHM30BbIBATh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeAessaTs oOLe e,
pacnpenenaTb pojiu, JOroBapuBaThCs APYT € APYTrOM U T. 1.).

C IIOMOIIBIO NEAArora WIA CaMOCTOSTEIbHO COCTaBIIATh YCTHBIE U NHCHMEHHBIC
TEKCTBI C MCIOJb30BAHUEM WILIIOCTPATUBHBIX MATEpPUAIOB JUIS BBICTYIUIEHUS IEpEN]
ayJIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; padOTaTh MHAMBUAYAJIBHO M B TPYyMIE: HAXOAUTH 00IIee
penieHre M paspemarb KOH(MIMKTBL Ha OCHOBE COIVIACOBAHMS MO3MIMK W yyeTa
MHTEPECOB; (POPMYIHPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYTIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyxuBaTh U (GOPMYJIHPOBATh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMN JesITeIbHOCTH;

BJIaJICTh OCHOBAMHU CaMOKOHTPOJISA, CaMOOLIEHKH, IIPUHATUA PELICHUH U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U ITO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCHUTb CBOM JECUCTBHs C IUIAHUPYEMBIMH pE3YyJbTaTaMH, OCYILIECTBIIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, OINPEIEIAThH
CIoCOOBI ICUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUEM;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IMpPU PEIICHHH Y4EOHOU
3a/1a4y;

NOHUMATh MPUYMHBI, IO KOTOPHIM HE ObUI JTIOCTUTHYT TpeOyeMblil pe3ysbTar
JESITeIbHOCTH, OIpENesaTh IMO3UTUBHBIE W3MEHEHUS M HamlpaBiieHUs, TpeOyromue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEAMETHBIE PE3VYJIBTATDI

B cocTaBe mpeaMeTHBIX pe3yJIbTaTOB MO0 OCBOCHHIO 00S3aTEILHOTO COJICP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepanbHOil pabouell mMporpaMMou, BBIIETSIOT: HAYyYHBIE
3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckne s y4eOHOro mpeamera
«Xumus», BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIUU,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3IMYHbBIX YY€OHBIX U HOBBIX CUTYAITUsIX:
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MPEACTABICHUE O 3aKOHOMEPHOCTSIX M TIO3HABAEMOCTU SIBJICHWM TNPUPOABI,
MOHMMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUSI, KOMIIOHEHTA OOIIeH KyJbTypbl M MPAKTUYECKOU
JESTETPHOCTH YEJOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHU CPEU IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMM MOHATHUHMHOIO aIlapara U CUMBOJHUYECKOrO SI3bIKA XHUMUU
JUTSI COCTaBIICHUS (POPMYJT HEOPTAaHMUECKHUX BEIIECTB, YPABHEHUA XUMUYECKUX PEAKITAN
(c omopoit Ha anrOpuTM YYeOHBIX JEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkIaTypsl (IUPAC u TpuBHanbHON) U yMEHUE MCIOJB30BATh €€ ISl PEIICHHUS
yueOHO-TI03HaBATEIbHBIX 3a7]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUisi OOBSCHEHUS CTPOEHUS AaTOMOB U MOJEKYJd IO aJlfOpUTMYy C ONOpOM Ha
OTIpEICIICHHUS;

MPEACTABIICHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHUE C MMOMOUIBI0 YUUTEIS
MIPUMEHATh CHUCTEMY XUMHYECKUX 3HAHWUW I YCTAHOBJICHHUS B3aMMOCBS3EH MEXKIY
W3yYCHHBIM MATEpPUAIOM W TPU TOJYYEHWH HOBBIX 3HAHHWM, a TaKXe B IPOLECCE
BBINIOJTHEHUS Y4YEOHBIX 3aJlaHUil W Tpu padoTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uH(pOpMauu, KOTOpask BKIKOYAET:

BAKHEUIIINE XUMUYECKUE TOHATHSA: XUMHYECKUN DJJIEMEHT, aTOM, MOJIEKYIIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAs W HEOAHOPOIHAs CMEChH,
OTHOCUTEJIBHBIE aTOMHAas W MOJIEKYJIIpHAs MAaccChl, KOJIMYECTBO BENIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BbEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJNb (CPEIHss),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHUs], peakIuu 00MeHa, TeTIoBOM A (EeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peaKunu, pacTBOpP, MACCOBAs JOJISI XMMHUUYECKOIO AJIEMEHTA B COCAUHEHHH, MacCOBas
JIOJIS1 U TIPOLIEHTHAsI KOHLEHTpAlMs BELIECTBA B pacTBOPE, SIAPO aTOMA, 3JIEKTPUUECKUI
CJIOW aToma, aToMHasi OpOWTas b, PaguyCc aToMma, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJIUT, JJCKTPOJUTHYECKAs]  JUCCOLMAIUS, PpEaKIMU HOHHOTO OOMEHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLNH, OKUCIUTEIb H  BOCCTAHOBUTEIND,
OKHCJICHHE W BOCCTAHOBJICHHE, DJICKTPOJIM3, XMMHUUYECKOE pPaBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pPEaKIMH, CKOPOCTh XMMHUYECKOW peakIuu, KaTaau3aTtop, MpeaesibHO
nomyctuMmas konnentpanus ([11K), koppo3ust MeTaioB, CIIaBhI;

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

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAsE TEOPUS, TEOPHUS DIIEKTPOJIUTUUYECKOU
JUCCOLIMALNM, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJAax ITO3HAHHWS, B TOM YHUCIIE
AKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJIaX HCCIEAOBAaHMS BEIIECTB U U3YUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, SIEKTPOOTPHUIATEIBLHOCTh), MPOCTHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoauyeckoil cucreme (B MajbIX MEPHOJIaX M TJIABHBIX
MOATPYIIAax) U JAEKTPOHHOIO CTPOCHMSI aTOMa; YMEHHE OOBSICHATH CBSI3b MOJOKEHUS
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sanemeHTa B llepuognyeckoil cuctemMe € YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij snpa, 0o0IIee YHCIO AJIEKTPOHOB),
pacrpesesieHueM 3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSAM aTOMOB IMEPBBIX TpPeEX
MIEPUOJIOB, Kausl M KaJbIUs; KIacCU(DUIMPOBATH XMMHUYECKHE DJIEMEHTHI C OMOPO Ha
onpeneneHus: GU3NIECKOro CMbICTa ITU(GPOBBIX JAHHBIX TEPUOIUICCKON TaOTHUIIHI,

yMEHUE KJIacCHU(PUITMPOBATh XUMHUUECKHUE DJIEMECHTHI, HEOPTAaHUIECKHE BEIIECCTBA
U XHUMHYECKUE PEAKIIMU C OMOPOH Ha CXEMBI; OMPEACISITh BAJICHTHOCTh U CTETCHBb
OKHUCJICHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XUMHYECKOW CBSA3M U TUI KPUCTAILUIMYECKON
CTPYKTYpPBI B COEJIUHEHUSX, 3apsi/l HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIL IO AJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHHUE XapaKTepU30BaTb C OMOpPOMl Ha cxeMy (PU3WYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOJIOPO/, rpaduT, aiMa3, KpEMHUH, a30T,
dbochop, cepa, XxJop, HATPUM, Kaldui, MarHui, KaJbIUH, aTIOMHUHHI, JKEIE30) U
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUaK, XJIOPOBOJAOPO/I,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUABI MeTauioB I - ITA rpynm, amomunus, menu (1),
nuHka, xxene3a (I u M), okcuawt yruepona (II u 1V), kpemnus (1V), azora u docdopa
(T u V), ceper IV u VI), cepHucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHasi, KPEMHHEBAs KHUCIIOTA U UX COJIM); ONKUCHIBATH C ONIOPOU Ha TIJIaH U KIIFOYEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaM3a IMOJ PYKOBOICTBOM
nejarora, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTAaBJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy YYeOHBIX JIeHCTBHIA
MOJICKYJIIPHBIC ¥ MOHHBIC YPABHEHUS PEaKIMii (B TOM YKCIIE PEaKlii MOHHOTO OOMeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN), WLTIOCTPUPYIOMINX XUMHUYCCKUC
CBOWCTBA HM3Y4YCHHBIX KJIaccOB / TPyNN  HEOPraHUYECKMX BEMIECTB, a TaKKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHHUE BBIYUCISATh OTHOCHUTEJBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO AJIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, KOJIUYECTBO BEIIECTBA U €ro Maccy, o0ObEM Tra3oB C OMOpPOM Ha
obmue hopMyJIbl; YMEHHE ITPOBOIUTH PACUETHI TI0 YPABHEHUSAM XUMUYCCKUX PEAKITUN U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WIIM MPOJAYKTOB PEAKIUH C
OTOpoi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHYECKUX SIBJICHHUH C
OTIOPOM Ha aJTOPUTM YYEOHBIX NEUCTBHM; yMeHHE c(HOpMyIUpoBaTh MPOOJIEMYy U
MPEVIOKUTh TYTH €€ PEIICHHS C MOMOIIBI0 Tenarora; 3HaHWe OCHOB O€30IMacHOMN
paboThl ¢ XWMHWYECKHMMH BEIICCTBAMH, XHWMHUYECKOW IIOCYJIOH M JIabOpaTOPHBIM
000opy10BaHUEM;

HaJIMYHE MPAKTHYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIICCTBICHUS CIICTYFOITUX
XUMHUYECKUX HKCIEPUMEHTOB I10JI PYKOBOJCTBOM YUYHUTEN C OOCYXKICHHMEM IljIaHa
pabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:
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U3Yy4YEeHHUE U ONKCaHue (PU3NYECKUX CBOMCTB BEUIECTB;

O3HAKOMJICHUE C (U3HMUECKIUMHU ¥ XUMUUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUIA;

W3YYCHHUE CTIOCOOOB pa3/ielIieHUsT CMECeH;

MOJIYYEHHUE KUCIIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJTYYE€HHUE BOJIOPO/Ia U U3YUYEHUE €TI0 CBOMCTB;

MOJTYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJIy4YeHUE aMMHUAKa U U3YYEHUE €ro CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OIPEACICHHOM MacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHMYECKUX BEILIECTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHondTanenHa) s
OTIPENICIICHUS XapaKTepa CPebl B paCTBOPAX KUCIIOT U LIET0UEH;

W3yYCHHE B3aUMOJACHCTBHUS KHCJIOT C MeETaJUlaMH, OKCHUJIAaMHU METaJlIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METaJIa IPYTUM U3 PacTBOpa COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U IIUHKA;

pelIeHrne  JOKCIEPUMEHTaIbHbIX 3agad 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPTaHUYECKUX COEAUHEHUI;

pELIEHHE  HJKCIEPUMEHTAIbHBIX  3aJlad [0 TeMe€  «DJIEKTPOIUTUYECKAS
JTVCCOLIAALINS;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/ad Mo Teme «BaxHelue HemeTauibl U UX
COEIUHEHUSDY;

pelIeHrnEe SKCHEPUMEHTANbHBIX 3a7a4 no TeMe «BaxHeilmme meramibl U UX
COCTMHEHUS;

XUMHUUYECKUE DKCIIEPUMEHTHBI, ULUTFOCTPUPYIOIIUE MPU3HAKU MPOTEKaHUS PEaKIIUii
HOHHOTO 0OMEHa;

KaueCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, Kajbllvs, allOMUHUS, kefne3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

yMEHUE TPEACTAaBIATh PE3YNbTAaThl dAKCIEpPUMEHTa B (opmMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIHUII U BBISBISATH YMIUPUIECKUE 3aKOHOMEPHOCTH;

BIIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEJHEBHOW >KM3HU, a TaKXKe MpaBWJIaMHU TIOBEJCHUS B IEIIX COEpEeKCHUS
3I0POBbSI U OKpY>Kalolllel MPUPOJAHOW Cpelpl; TMOHMMaHue Bpena (OmacHOCTH)
BO3JICUCTBHSI HA JKMBBIE OPraHU3MbI OIPEACIICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBIIICHUSI W TIPEAOTBPAIICHUSI WX BPEIHOTO BO3JCHCTBUS; MOHUMAHUE 3HAYCHUS
KUPOB, OCIIKOB, YTIIEBOJIOB JJIsl OpraHu3Ma 4eJI0BEKa;

BJIQJICHUE OCHOBAaMHM XHMHUYECKONW TIpPaMOTHOCTH, BKIIIOYAIOIICH yMEHHE
MPaBWJIBHO UCIIOJIb30BaTh M3y4YEHHBIE BEIIECTBA W MaTepuanbl (B TOM YHCIE,
MUHEPAJIbHBIE YJIOOPEHUS, METAUIbl M CILIABbI, MPOIYKTHI MEepepabOTKU MPHUPOIHBIX
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MCTOYHUKOB YTJIEBOAOPOJOB (yriisi, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIHCKOM
XO03iCTBE, HA NPOMU3BOJICTBE; YMEHUE MPUBOJUTH MPUMEPHl MPABUIBLHOTO
WCIIOJIb30BaHUs U3YUYCHHBIX BEIIECTB U MAaTEpPUAJIOB;

YMEHHE YCTaHABIIMBATh CBA3U MEXKAY PEaJbHO HAOII0IaeMbIMU XUMHYECKUMHU
SBJICHUSIMH ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MIPUYMHBl MHOTOOOpAa3usl BEIIECTB, YMECHHE HWHTETPUPOBATh XWMHUYECKHE 3HAHUS CO
3HAHUSAMU APYTHX yUIEOHBIX MMPEAMETOB C IIOMOIIIBIO TIEAArora;

npeacraBieHue o chepax mnpodeccHoHATBHON AESTENbHOCTH, CBS3aHHBIX C
XUMHUEH UM COBPEMEHHBIMHU TEXHOJOTHSMHU, OCHOBAHHBIMU Ha JOCTHXKEHUSX
XUMUYECKOM HayKH; HaJu4he ONbiTa pabOThl C Pa3IMYHBIMH HCTOYHHKAMU
uHboOpMaIMM N0 XUMHH (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa, CJIOBapu, CIPABOUYHHKH,
UHTEPHET-PECYpChbl) C OMNOpPOM Ha aIropuT™M: yMEeHHE OOBEKTHBHO OLICHUBATh
UH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIIECHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeOoBaHUs K MpPEIMETHBIM pe3yibTaTaM OCBOEHHUS YYEOHOTrO MpeIMeTa
«XuMus», pacrpeesieHHbIe 110 rojlaM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (QOpMyIHpPYIOTCA IO NPUHLMITYY A00aBIEHUS HOBBIX
pe3yJabTaTOB OT roJa K IOy, YK€ Ha3BaHHBIE B MPEABIAYIIMX roAax IO3WINH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yibTaThl OUEPEAHOIO IO
10 YMOJIYAaHHIO BKIIFOYAIOT PE3YIbTaThl MPEABIIYIINX JIET).

8 KJIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TMOHATHUW: aToM, MOJIeKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BaJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJIEKyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccOBasl A0JSI XUMUYECKOTO JIEMEHTA
B COCAMHEHWU, MOJISIpHBIA OOBEM, OKCHUJZ, KHUCIOTa, OCHOBAaHHE, COJIb,
*3NEKTPOOTPUIIATETLHOCTH ™, CTENEHb  OKHUCIICHUS, XUMUYECKass  peaxuus,
KIaccu(puKanys peakmuii: peakiud COSAUMHEHUS, PEAKIMU Pa3JIOKCHHS, pPEaKIuu
3aMEIIeHUs], PEaKIui 00OMeHa, 9K30- U SHJIOTEPMHUUECKHE PEaKluu; *TeruioBoil a3 dexT
peakuuu’™; aapo atoma, dJIECKTPOHHBIN CJIOW aromMa, aTOMHasi OpOUTalb, palnyC aToMa,
XUMUYECKasl CBA3b, MOJSPHAS W HEMOJspHAs KOBAJCHTHAs CBs3b, MOHHASI CBsI3b, MOH,
KaTHOH, aHWOH, PAacTBOP, MaccoBasl JIOJsI BeliecTBa (MPOIEHTHAS KOHIIEHTpaIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. M. 1) u
MIPUMEHSTH 3TH TIOHSTHSI TIPY OTTMCAHUH BEIIECTB U UX MPEBpaICHUH;

WCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJII COCTaBJICHUS (OPMYJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUH XUMHUECKUX PEaKIIMK, 3JICKTPOHHOTO OaaHca;

OTpEEIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSAX; CTEIICHb
OKHUCJICHHUS DJICMEHTOB B OWHApPHBIX COCAMHCHHUSAX C OMOPOM Ha OINpPEACIICHUS, B TOM
Yucje CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OIpPEACIEHHOMY KIIacCy
coeMHEHU 10 (QopMyrnaMm; BUJI XMUMHUYECKOW CBS3U (KOBAJIGHTHAss W HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

UMETh TPEACTABICHHE O CUCTEME XHUMHYECKUX 3HAHUN, YMETh C TOMOIIBIO
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YUHUTENS] MIPUMEHSITh CUCTEMY XUMUYECKUX 3HAHWM, JJIsI YCTAHOBJIEHUS B3aUMOCBS3U
MEXy U3yYEHHBIM MaTE€pUAIIOM U MPU NOJYYEHUH HOBBIX 3HAHUM, a TAKXKe Mpu padboTe
C HCTOYHMKAMH XuMudeckoi uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
OTIepUpPOBATH UMHU Ha 0230BOM YPOBHE, IPUMEHSThH MPHU BBINOJIHEHUN YUYEOHBIX 3aJaHUN
Y pEUIEHUHM PAacUETHBIX 33J1ay C ONOPOM Ha aJITOPUTM YYEOHBIX NEHCTBUN H3yYECHHbIE
3aKOHBl M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepmogmueckunn 3axon JI.U.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3akoH ABOrajpo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cuctemMa  xumuueckux  anemeHtoB . M. MengeneeBa» ¢ UYHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsj sipa,
o0l11ee YMCII0 3JIEKTPOHOB U PACIIPEACIICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOPraHUYeCKHUEe BEIIECTBa;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TEII0BOMY 3P (EKTy, M0 U3MEHEHHUIO CTEIIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
ONIOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IM4HBIX YCIOBHSX MOCIE
MPEIBAPUTENILHOTO OOCYXACHUS C IEAAroroMm;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (OopMyJie COEAUHEHUS; MAacCCOBYIO JOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMUTH PACUETHI 10 YPAaBHEHHIO XUMHUYECKON PEaKIHH C
OIIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTENBHON JEATEIBHOCTH — aHaIu3 MU
CUHTE3, CpaBHEHHUE, O0000IleHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBJICHUE
MPUYMHHO-CJIEJCTBEHHBIX CBS3€M — IJI M3yYEHHs] CBOWCTB BEIIECTB U XMMHUYECKHX
peaKklMii; eCTEeCTBEHHO-HAYYHbI€ METOJbl MO3HaHUS — HAOJIOJEHHE, W3MEPEHHUE,
MOJEIIUPOBAHUE, SKCIEPUMEHT *(pealbHbld M MBICICHHBIA)* 104 PYKOBOJICTBOM
Me1arora;

CJIeIOBaTh NPAaBWJIAM IMOJIb30BAHUS XUMHUYECKOW NOCYI0M U J1ad0paTopHbIM
0o00OpyZOBaHUEM, a TaKXe MpaBWjaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLUSMU IO BBIOJHEHUIO JA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U
coOHMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEACIEHHON MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH
Y NPOBOAUTh XUMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHJMKATOPOB (JIakMycC, (eHoidTalenH, METUIOpaHX U Ip.),
MOATBEPKIAAOIINX KAaYECTBEHHBI COCTAB HEOPraHWYECKUX BEUIECTB (KaueCTBEHHBIC
pEeaKlMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KIIACC

PacCKphIBaTh CMBICJ OCHOBHBIX XMUMHUUYECKMX IOHSITHWA: XUMHUYECKUU 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTUOH, aHUOH, IPOCTOE BELIECTBO, CIIOKHOE BEIECTBO,
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BaJICHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTEIEHb OKHMCIICHHS, XMMHUYECKass PEeakKUus,
XUMHUYECKas CBS3b, *TEIIOBOM 3 (EKT peakiuu, MOJIb*, MOJSPHBIN 00BEM, PacTBOD;
ANEKTPOJIUTBI, HEAIEKTPOJIUTHI, IJIEKTPOIUTHUECKAS JUCCOLMALNS, PEAKIIMU MOHHOTO
oOMeHa, KaTalu3arop, *XMMUYECKOE paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIC
peakuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAaHOBJICHHE, aJUIOTpOmnusi, amM(pOTepHOCTb, XUMHYECKas CBSI3b
(koBaJIeHTHAsi, WOHHAsA, METAJUIMYECKasi), KPUCTAUIMUECKas pemETKa, *KOoppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XMMHMUYECKOM pEaKIUU™, MpeneiabHO JOMyCTHMast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. m. 1) u
IPUMEHSATH 3TH IIOHATHS [IPU ONMCAHUM BEIIECTB U UX IIPEBPAILCHH;

UCIOJIb30BaTh 3HAKM W CHUMBOJIBI JUIsI (PUKCAMU pEe3yJbTaTOB HaOJIOCHUIA,
cocTaBlieHUs] (OpMyJ1 BELIECTB U YPaBHEHUH XMUMMUECKHUX PEAKLMH, 3allMCU JTaHHBIX
ycioBuid 3aga4d. Mcnonbs3oBatk 0003HaueHus1, uMmeronecs B Ilepuonnueckoi cucreme
1 TabJvIle PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBITIOJTHEHUS
3aJlaHUN.

ONPENEIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHUMHYECKHX JJIEMEHTOB B
COCAMHEHNAX PA3JIMYHOIO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHUN C ONOPOW Ha OIPENEIECHHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BHJIbI XUMUYECKOM CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COECMHEHMSX; 3apsiJ MOHA MO XMMMYECKOH (opmyrne; xapakTrep cpenbl B BOJHBIX
pacTBopax KHCIOT W IIeJoued, *TUN KPUCTAIUIMYECKON pEemeETKH KOHKPETHOTO
BellecTBa™;

packpbiBaTh  cmblci  [lepuonmueckoro  3akona .M. Menneneesa wu
JE€MOHCTPUPOBAaTh €ro MOHMMaHHUE: *OMMCHIBaTh M XapaKTEpPU30BaTh* TaOJIUYHYIO
bopmy Ilepuoanueckoil CUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHSITUSA
«rnaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble u
OOJIbIIME MEPUOBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsa sipa, O0LIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX O 3JIEKTPOHHBIM
COsAM); *OOBICHATH® 0OILIME 3aKOHOMEPHOCTM B M3MEHEHHH CBOWCTB XMMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUM B MpEesiax MaJlbIX MEPHOIOB M TJIABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DBJEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOLIMX B pPEaKLUMU BELIECTB, IO
Ter10BOMY 3G (EKTy, 10 U3MEHEHHUIO CTETIEHENH OKHCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U clielu(UIECKue XUMUYECKUE CBOMCTBA
BEILECTB PAa3JIMYHbIX KJIACCOB, MOJATBEPXkAAasi ONMMCAHWE NPHUMEPAMH MOJIEKYJSIPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUI C OIIOPOU HA CXEMBI;

COCTaBJISAITb YPABHEHUS JJIEKTPOJIUTHUYECKON OUCCOLUMALMM KHCIOT, IIEJI0Yer U
COJICH; TOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuid MOHHOrO OOMEHa; YpaBHEHMS
peaKuui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUUECKOMN CBSI3U MEK/y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;
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pacKpbIBaTh CYITHOCTb OKHCIIUTETHHO-BOCCTAHOBUTEIBHBIX peaxiuit
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,

MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOYKHOCTH TIPOTEKAHHMS XWMHUYCCKHX TMPEBPAIICHUN TOCIe MpeaBapUTEIBHOTO
00CYXJIEHHUSI C TIEAarorom;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIO0 XHMHYECKOTO 3JIeMEHTa 1Mo (OpMYyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIECTBA B PACTBOpE; MPOBOIUTH PAcUETHI MO YPaBHEHUIO XUMHUYECKOW pEaKIuu ¢
OTIOPO¥ Ha alTOPHUTM;

CIIEJIOBaTh TPaBHWJIaM IIOJIb30BAHHUS XHMHUYECKOH TMOCYAOW M JIabopaTOPHBIM
o0opy/noBaHUEM, a Tak)Ke IMpaBWJIaM OOpaIeHHUs C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKITUSMU TI0 BBITTOJIHEHUIO JTaOOPATOPHBIX XUMUYECKHX OTBITOB 1O MOYUYEHHUIO U
cOOMpaHMIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOro Tra3a);

MPOBOJUTh PEAKIIMW, TOATBEPKIAIONINE KAYECTBEHHBIH COCTAaB pa3IMYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUA- OpOMHA-, HOIUI-, KapOoHaT-,
docdar-, cunmkar-, cyiabdar-, THAPOKCHUA-HOHBI, KATHOHBI aMMOHHS W HOHBI
M3YYCHHBIX METAJ/UIOB, NPHCYTCTBYIOIIHE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BCIIECTB;

MPUMEHATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O0000IIEeHUEe, CHUCTEeMaTH3allli0, BBISIBJICHUE  MPUYHUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUUIsl M3YYECHMs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIU;
€CTECTBEHHO-HAY4YHbIC METOJIbI MMO3HAHUSI — HAOIIO/IEHHE, U3MEPEHUE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peanbHBI u MBICJICHHBIN).
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TEMATHUYECKOE IINTAHNPOBAHHUE

Temarnyeckoe IIAaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJMMBIX Ha OCBOCHHE KaXKJI0M TEMBI Y4€OHOIO MpeaMeTa « XUMUD)
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30BaTeIbHOM MPOTPaMMBI OCHOBHOTO OOIETO OOpa30BaHMS OOYYAIOIIUXCS C
3a/IepKKOM TICUXHYECKOTO Pa3BUTHS, B IIEJIOM COBIIAJIAIOT C COOTBETCTBYIOIIUM paszzaesiom denepanbHON padoyeil mporpamMmmsl
yueOHOro mnpeamera «XHUMHsS» OCHOBHOM 00pa3oBaTeilbHOW MpOrpaMMmbl OCHOBHOTO o0miero oOpasoBanusa. [lpu sTom
Opranusanusi BOpaBe cama BHOCUTh M3MEHEHHUs B COJAEP)KAHHME M paclpeesieHne y4eOHOro Marepuana 1o rojaMm oOy4yeHus, B
MOCJIEI0BAaTENIbHOCTh M3YYEHHUSI TEM M KOJIMYECTBO YAaCOB HAa OCBOEHUE Ka)XJOW TEMBI, ONPEAEIICHUE OpraHU3allMOHHBIX (GOopM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUM OMNpeeNsieTcss BbIOpaHHBIM OOpa3zoBaTeslbHOW opraHu3anueii YMK,
VHAUBUAYAJIbHBIMU TICUXO(PU3NYECKUMU OCOOEHHOCTSIMHM KOHKpEeTHbIX oOywatomuxcsi ¢ 3IIP, crerneHpl0 OCBOEHHOCTH UMU
y4eOHBIX TEM, pEKOMEHIAIMSIMU 10 0TOOPY M aJanTaluy yueOHOro MaTepuaia 1o XMMHUH, peacTaBIeHHbIMU B [losicHUTENbHOM
3aITHCKE.

[Tpennaraem 2 BapuaHTa MPUMEPHOIO TEMATUYECKOIO IJIaHUpOBaHUs it oOyvatomuiicst ¢ 3IIP: mepBbIii npeamnonaraet
OCBOEHHE NPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KVIACC
(2 4 B Hexemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
I'Ipumeprle TeéMbl, OcHoOBHOE cogepXXaHue OcHoOBHble BUAbl AeATeNIbHOCTU
pacKpblBalowWme faHHbIN pasgen obyuatowmxca

nporpammel,
M KOJIMYECTBO 4acoB,
OTBOAMUMOE Ha UX U3yyeHue

Paspeu 1.IlepBoHayaibHbIe XMMUYeCKHe MOHATHA (20 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJioBeKa

(54)

[peaMeT xuMuu.* PoJsib XMMUU B )KU3HU YeJoBeKa. XUMHUS B
cucTteMe HayK. MeTo/bl TO3HAHUA B XUMUM.*

Tena u BemectBa. PU3nyecKre CBONCTBA BelLleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Cnoco6bl
pasgejieHus cMeceil. PUsnyecKkre U XUMUYeCKHe fBJIeHUS.
[Ipu3Haku U ycl10BHA NPOTEKaHUS XUMHUYECKHUX PeaKIH.
3HAKOMCTBO € IpaBU/IaMH 6e30MacCHOCTH U IpUéMaMH paboThl B
XMMH4YeCKOH JJabopaTopHH.

JleMoOHCTpauuu

1. JlabopaTopHOe 060pyZOBaHUe.

2. Paziin4Hble BUABI XUMUYECKON MOCYIbI.

3. 06pasLbl BEIeCTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALMSA, XpoMaTorpadus).

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopamopHbwie onvimbl:

OnucaHue GpU3NYECKUX CBOWCTB BELIECTB.

PasgesieHre cMecH C MOMOIIbI0 MarHUTa.

IIpakmuyueckue pabombl:

Ne 1. JlabopaTopHOoe 060py/I0BaHUE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e30nacHOM paboThl B XUMUYECKOM 1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW Con
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PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH C IOMOLIbIO IeAArora.

PacKpbIBaTh poJib XUMHUHU B IPUPOJIE U XKU3HU YEJIOBEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pasysin4aTh YUCTbIE BellleCcTBa U CMECH; OZJHOPO/IHbIE M HEOJHOPO/IHbIE CMECH;

PassnnyaTe Ppusndeckre 1 XMMHUYECKHE SIBJIEHUS C OOPOH Ha oNpesiesIeHHUs].

OnpefeasiTh NPU3HAKK XMMUYECKUX PEeAKIUH U YCI0BUSA UX NPOTEKaHU.

CiieoBaTh NPaBU/IAM N10J1b30BAHUA XUMUYECKOHN NOCYyA0H U 1ab0paTOPHBIM
060py/l0BaHHEM, A TAKXKE NTPaBUJIaM O6pallieHUs C XUMUYeCKMMH BellleCTBaMU
B COOTBETCTBUH C MHCTPYKIMSAMH 110 BBIIOJHEHHUIO NPAaKTUYECKUX PabOT Mo,
KOHTpOJIEM leZiarora.

[l1aHMpoBaTb ¥ NPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3yYEHHUI0 U
onvcaHUI0 GU3NYECKHX CBOMCTB BellecTB, COCO60B pa3/iesieHus cMecelt
BelIeCTB 110/, PYKOBO/CTBOM Ilefiarora ¢ 06Cy>ieH1eM IJ1aHa paboThl.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHus1, CIpaBOYHbIe MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOZACTBOM Ilefiarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOI Ha
nHdopMaIuio U3 y4iebHUKA U CTPAaBOYHbIX MaTepPHaJIOB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN annapaT Kypca XUMHHU



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMBI U MoJIeKYJIbl. XUMUY€ECKHE 3/IeMEeHTbI. 3HaKU (CUMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [IpocThble U C/I0KHbIE BELECTBA.
ATOMHO-MOJIEKY/IIpHOE YYeHUe.

Xumudeckasi opmysia. BaieHTHOCTb aTOMOB XUMHUYECKHUX
3JIeMeHTOB. *3aKOH MMOCTOSIHCTBA COCTaBa BelecTB.*
OTHOCUTe/IbHasA aTOMHas Macca. OTHocUTe /IbHAs MOJIEKYJ/IpHas
Macca. MaccoBasi Z10J1s1 XMMU4Y€eCKOI'0 3JIeMeHTa B COeIMHEHUH.
dusnyeckre U XUMUYECKUe BJeHU. XMUMHUUYecKas peaKiusl.
[Ipr3HaKu U yCJI0BUSA NPOTEKAaHUA XUMUYECKUX peaKLUil.
XuMuyeckKue ypaBHeHUS.

TUnbl XMMUYeCcKUX peakui (coequHeHHs, pa3ioKeH s,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHs MacChl BELECTB.

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

AemoHcTpauumn

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

Xumuyeckue siBJeHUs (TOpeHUe CBeYH, pa3/IoKeH e caxapa,
B3aUMOJIEUCTBHE CEPHOU KUCJIOTHI C XJIOPUI0OM Oapus,
pasJsiokeHue rugpokcuaa meau(ll), B3aumoieicTBue xesesa ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WJIIOCTPUPYIOLUH 3aKOH COXPAHEHHSs] MacChl.

Na6opatopHble U NpakTMYeckne paboTbl

JlabopaTOpHBIE ONBITHI:

[IpyrMeph! pusnyecKux sABJEHUN (IJ1aBJIe€HNEe BOCKA, TassHUE
JIbJA).

[IprMepbl XUMHUYECKUX SIBJIEHUH (TpoKaJMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IEMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMUYECKUX
peaKkumi

BoluucieHus

— OTHOCHUTEJIbHOM MOJIEKY/ISIPHOW MacChl BEIECTB;

— MaccoBoM A0JIM XUMHWYECKOI'o 3JIeMeHTa I10 (bopMlee
CoeIMHEeHUs.

[IpUMeHSITb eCTECTBEHHO-HAyYHbIe METO/IbI I03HAHUSA (B TOM 4MC/Ie
HabJIl0/JeHue, MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONlepaluy
MBIC/IUTEIbHON 1€ TeJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BelIeCTB ¥ XMMUYECKUX PeaKIMi ¢ 0Iopoil Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U 3aKOHOB M IPUMEHATD 3TH MOHATHSA
IPY ONMCAHUM CBOMCTB BeIeCTB U UX NPeBPalleHHH C O0OPOH Ha NJIaH U
KJII0Y€eBbI€e CJIOBA.

PaznnyaTh pusnveckre U XMMUYECKHUE ABJIEHUS, 00BACHATD UX CYLIHOCTb C TOYKU
3peHHs AaTOMHO-MOJIEKYJIIPHOTO YYEeHHs C ONIOPOM Ha ONpe/ie/IeHUs U CXeMBI.

OnpefiessiTb IPU3HAKK XMMUYECKHX PeaKIUH, yCI0BUA UX NPOTEKaHUS.

O6BACHATD CYLIHOCTh PU3NYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3peHUs
aTOMHO-MOJIEKYJIAPHOTO Y4eHHS C UCN0/b30BAaHHEM BU3yaJbHOH OMOPBI.

KnaccuduuupoBaTh XMMHUYecKHe peakluy (110 YUCIY U COCTaBy pearupynoumx 1
06pa3yolMXxCcs BEleCTB) € OIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GMHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJe/IATh
BaJIEHTHOCTb 110 pOopMyJ1aM BELECTB C ONOPOH HA aJIFOPUTM Y4eOHbIX
JelcTBUH.

PaccTtaBaisATh K03$ULMEHTHI B YypaBHEHUAX XUMUYECKHUX peaKIi ¢ onopoil Ha
QJIFCOPUTM y4eOHBIX JeHCTBUM.

CrnezfoBaTh NpaBUIaM N10J1b30BaHUS XUMHUYECKOH IOCYZ0H U J1ab0paTOPHBIM
060pyZI0BaHUEM, A TAKXKE NPABUJIAM 00palleHHUs C BEI[eCTBAaMHU B COOTBETCTBUH
C MIHCTPYKIUSIMU 10 BBIIIOJHEHHIO JJAG0OPATOPHBIX XUMHUUECKHUX ONBITOB IO/,
KOHTpOJIEM Ilefjarora.

Hcnosib30BaTh NpH BbIITOJIHEHUH yUYe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIeloBaTe/IbCKOM JIesITeJIbHOCTHU
HAyYHO-TIONYJISIPHYIO JIUTEPATYPY XUMHUUECKOTO COJIepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa O PyKOBOJCTBOM IeJiarora.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMUH

Paszeu 2. BaxxHeline npeAcTaBuTe/ I HeopraHuyeckux Bemgects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech razoB. CocTaB Bo3jyxa.

Kucsopos — 3/1eMeHT U IPOCTOE Bellje-

cTBO. 030H — *ayyIoTponHas MoAubUKaLus K1ucaopoa.*
Haxox/eHre Kuci0posa B npupoze, GusnyecKre U XMMHUYeCKHe
CBOWCTBA (peakL 1y OKUC/IEeHUs], FopeHue). Y CJI0BUS
BO3HMKHOBEHHS U IpeKpalieHus ropeHus. [lonsaTue

00 oKcHaax.

*Crioco6bl MOJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npomelnieHHocTH.* [I[pumeHeHue kucjaopoga. Kpyrosopor
KHCJIOPOJia B IPUPOJIE.

*TenoBo# 3 HEeKT XUMUYECKOU peaKIuu, IOHSITHE O
TepMOXMMHUYECKOM ypPaBHEHHUH, IK30*- U IHA0TEPMHUYECKUX
peakuusx.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/1yXa,
Croco6bl ero nNpeAoTBpalleHus. Y CHIeHre TapHUKOBOIO
3ddexTa, pa3pylieHrue 030HOBOIO CJ1051.*

AemoHcTpauumn

BzaumogeiictBue pochopa, cepsl U Kese3a ¢ KUCIA0POAOM
(BO3MOXHO MCMOJIb30BAHKUE BU/IE0O0MBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3/YXeE.
OnbITHI, IEMOHCTPUPYIOLIYE YCJIOBUSI BOSHUKHOBEHUS U
NpeKpaleH sl FOpeHUs.

Na6opatopHble U NpakTMYeckne paboTbl
JlabopaTOpHBIY OMNBIT:

03HaKoMJIeHHe C 06pa31aMu OKCH/IOB.
[IpakTHYeckas paboTa:

Ne 4. [TosryqyeHUe KUCI0POAQ, U3yYEHHE ero CBOKCTB.

BoruuciaeHus
— MOJIEKYJISIPHOW Macchl KUCJI0pO/ia M 030Ha Ha OCHOBaHUU
aTOMHOM Macchl XUMHUYECKOT0 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSATD 3TH MOHATUSA IPU
ONMCAaHUM CBONCTB BelleCTB U UX NpeBpallleHUH ¢ UCI0b30BaHUEM ONIOPHBIX
CJIOB W KJIUIIIe.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOIL HA NAAH, CXeMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3nuveCcKUe U XUMHUYECKHE CBOMCTBA KUCJI0PO/1a, CIOCOOBI €T0
[0JIyYyeHUs, IpUMeHeH e U 3Ha4eHue B IPUPO/ie U XKU3HU YesloBeKa.

CpasHusams peakyuu 20peHust U Med/1eHH020 OKUC/AeHUs C TpeiBapUTelbHbIM
o6cyx/ieHueM napaMeTPOB CPaBHEHHS.

Cob6upaTh NpUOOpPHI AJIs MOJyYeHUs KUCA0poaa (BbITECHEHHEM BOJbl U
BO3/yxa).

PacnosHaBaTh ONBITHBIM MYTEM KUCJA0PO/, 10/, KOHTPOJIEM IleJjarora.

Hcnosb3oBaTh XMMUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHUs1 GOpMy.J1 BellleCTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLUH ¢ y9acTHeM KHUCI0poJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3JyXa.

CrnenoBaThb npaBu/IaM 6e30MacHOM paboThl B JIJabOpaTOPUH NP UCII0JIb30BAHUH
XMMUYECKOH IOCy/ibl M 060PYI0BaHMS N0, KOHTPOJIEM I1€J]arora, a Takxke
npaBuIaM 06palleHHs C FTOPIOYMMH BelLlleCTBaMU B GBITY.

[1naHMpOBaTh M OCYLIECTB/IATL Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
IPOBOAUTD HAGJII0/JeHUS, IeJIaTh BBIBO/IbI 10 Pe3yJ/IbTaTaM 3KCIIepUMEHTA MO/
PYKOBOACTBOM Iejarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpynIe.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
UCCJIe[0BaTeNbCKOH [lesATeJIbHOCTH HayYHO-IONYISAPHYI0 IUTEpPaTypy
XUMHUYEeCKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa nof,
PYKOBOACTBOM Iejarora.

BbicTpanBaTh pa3BépHyThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHbOpMaIMIO U3 yyeGHHKA U CTPaBOYHBIX MaTepHaJIOB C OITOPOH Ha IJIaH,
rPaMOTHO UCIO0JIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bonopon — asieMeHT U npocToe BelllecTBO. HaxoxaeHue B
npupo/ie, dusnyecKkre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHHe, *croco6bl HoTydyeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

[AemoHcTpauum

[osyyenue, cobMpaHue U pacno3HaBaHUE BOJOPO/a.
l'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom mMeau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BoLOpPOAa, U3yYeHUE ero CBONCTB.

BbluncieHus
— MOJIEKYJIIPHOU MacChl BEIeCTBA HA OCHOBAHUH aTOMHOU
MaCCbl XMUMUYECKHX 3JIEMEHTOB

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

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJUIECTBOM 1 MOJIb.

BbruucieHust

— 00'b€Ma, KOJIMYeCTBa BelleCTBa ra3a [0 ero U3BeCTHOMY
KOJIMYECTBY BeLeCTBa UJIU 00bEMY;

— 00'bEMOB ra3oB 10 YypaBHEHHUIO peaKLUU Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOILIEHHUH ra30B
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PaCKprBaTb CMBICJI U3yYaeMbIX MOHSATHUH U NPUMEHATDb 3TU NOHATHUA NTIPU
ONMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

XapakTepu30BaTh (ONMCLIBATh) GU3NUYECKHE U XUMUYECKHE CBOMCTBA BOLOPOAA,
CrIoco6bl ero MoJiyyeHus, IpUMeHeHHUe ¢ ONOPOH Ha IJIaH, KPaTKYI0 3alHCh,
CXeMy.

Co6upaTb NpU6GOP AJA NOJTyYeHUs BOAOPOJA C UCIOJIb30BaHHUEM BU3yaJIbHOM
OTOPHI

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY J/Is1 COCTaBJIeHUs GOPMY.I BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYeCKHX peaKLUH ¢ ydacTHeM BOJ0poja C
ONOpO¥ Ha aJITOPUTM.

CnepoBaThb nNpaBu/iaM 6e30nacHO paboThl B 1aGOPaTOPUU NPH UCNOIb30BAaHUU
XUMHYeCKOH 1ocy/ibl U 060py10BaHUSA 10/, KOHTPOJIEM IIelarora., a Takxe
IpaBU/IaM 00palleHHs C TOPIOYMMHU BelleCTBaMU B GBITY

[11aHMpOBaTh M OCYIIEeCTBAATD Ha IPAKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOAUTH HAGJII0/I€HU, [1e/1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIIepUMEeHTa M0/
PYKOBO/ICTBOM II€JJarora ¢ 00Cy>KieHHeM IJIaHa paboTbl, C UCNO0JIb30BaHHEM
KJ/IHM1IEe.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HJIaHI/IpOBaTb W OCYLIECTBJIATH HAa NPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
MIPOBOAUTDH Ha6JI}OAEHI/IH, AeJIaTb BbIBOBI 110 pe3yJ/IbTATaM 3KCIEepUMEHTa.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyime

PaCKprBaTb CMBICJI U3yYaeMBbIX MOHATHUH U NMPUMEHATDb 3THU IIOHATHA, a TAKXKE
HN3y4YeHHbI€ 3aKOHbI U TEOPUU [JIA pelleHUud paC‘-léTHbIX 3aa4 C IOMOILIbIO
nejarora.

BBIYUCAATE MOJIIPHYIO MAcCy BelllecTB; KOJUYECTBO BellleCTBa, 00bEM rasa,
Maccy BellleCTBa € 0Nopoi Ha o6pasel;, Ha GopMy.Ibl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKLUH C OIOpOH Ha
06pasel], AITOPUTM yIeOHBIX IeCTBUI: KOJIUYECTBA, 06'bEMa, MACChI BEIIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WM IPOJYKTOB
peakIuu.

BoicTpauBaTh pa3BépHyThIe IMUCbMEHHbBIE U yCTHbIE OTBETHI C ONIOPOH Ha UH-
dopmManuio U3 yue6HUKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh
M3y4eHHbIH MOHATHUHHBIN aNapaT Kypca XMMHUH C IOMOLIbIO Mlefarora.



Tema 6. Boga. PactBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3nYeCKUe CBOMCTBA
BOJbl. *AHa/IU3 U CHHTE3 — MeTO/bl U3yYeHUs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

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

CocTaB ocHOBaHUH. [loHATHE 06 HHUKATOpAX.

*Boja kak pacTBopUTeb.* PacTBopbl *PacTBopuMOCTb
BelIecTB B Boge.*

*HacellieHHbIe M HEHAChILEHHbIE pacTBOPLL * MaccoBas 1015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BOJIbI B IpUpoAe.* 3arpsisHeHe NPUPOAHBIX BoA. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ.

AemoHcTpauumn

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

PacTBopeHUe BelLeCTB C pa3JIMYHON PAaCTBOPUMOCTBIO.
HUccnesoBanue pacTBOPOB KUCJIOT U LIeJI04YeH C TOMOLIbI0
HWH/IUKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONlpe/ieIEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BelleCTBa.

BbruucieHust
— C UCIOJIb30BaHUEM IOHSATHSI «MaccoBasl J10Jisl BellleCTBa B
pactBope»
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PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHUS IPU
ONKCAaHUH CBOWCTB BEILECTB U UX NPeBpaLleHHH C TOMOLIbIO [Ie1arora.

XapakTepu3oBaTh PU3HYECKHE U XUMUYeCKHe CBOWCTBA BOJIbI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPOJHBIX IPOLIECCAX C ONOPOH Ha IJIaH U CXEMY.

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

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C 3arps3HEeHUEM
HNPUPOJHBIX BOJ, CIOCOGLI OYMCTKHU BOJbI OT IIPUMecel, Mepbl 110 OXpaHe BOJ,
OT 3arpsi3HeHus 10CJIe IpeiBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHasa.

[I1aHUpPOBATD U OCYIIECTBJIATb HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIOJeHUS, ieJIaTh BbI-

BO/IbI 10 Pe3yJIbTaTaM 3KCIepUMeHTA N0/, KOHTPOJIEM I1e/jarora, ¢
UCI0JIb30BaHHUEM KJIMILE.

CrnesfoBaThb NpaBu/iaM 6e30nacHO paboThl B 1ab0OPaTOPUU NIPH UCIOb30BaHUH
XMUMHYeCKOH Mocy/ibl U 060pyA0BaHHUSA 110/, KOHTPOJIEM [leZlarora.

[TpoBOAXTE BBIUKC/IEHHS C IPUMEHEeHHeM MOHATHSA «MaccoBasl [,0J1s BellieCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh P BBINOJHEHHUH YIeOHBIX 3aJJaHUH U B Ipoliecce
HCCJIe/0BaTeIbCKOM e TeIbHOCTH Hay4HO-NIONYJISPHYIO INTEPATypy
XUMHUYECKOT0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
[10/] PYKOBO/ICTBOM IleZjarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIio U3 y4e6HUKA M CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIHN annapaT Kypca XUMHUH T0cj1e
peiBapyUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepuaa



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

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

KucnoTsl: cocTas, kiaccuukanys, HOMEHKIATYpa, GU3nUecKue
Y XMMUYEeCKUe CBOWCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHU/IaMU COJISIMHU Ha IPUMepe COJISTHON U CEpHOU KUCJIOT),
*crnoco6bl noydeHus.* Psj akTHBHOCTH METaJlJIOB.

Coustu (cpesHUE): HOMEHKJIATYPA, *CIIOCO6HI MOJNyUYeHUsT*,
B3aUMO/IeHCTBUE coJIel ¢ MeTa/l/IaMH, KUC/I0TaMH, Liies104aMH U
COJISIMM.

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

JAemoHcTpauum

06pasLbl HeOpraHUYeCcKUX BElleCTB Pa3/IMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUZ0M
menu(ID).

Peakuus HeHTpasn3aLuu.

BriTecHeHHEe 0JHOTO MeTasljia APYTUM U3 pacTBOpa COJIH.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3anMojelicTBHE KUCJIOT C METa/lJlaMU.

[TonyyeHue HepaCTBOPUMbBIX OCHOBaHUH.

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

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

BbruucieHust
— M0 YPaBHEHUSIM XMMUYECKUX PeaKLuit

OmnpefeneHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHHUH 110 MIa0I0HY.
CocTaBieHne CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OTIPEIEICHHSI.

CocrasieHue (popMyJ1 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHI U Ha3bIBaHHE
KX [0 MEXAyHAapOJHOU U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OTIpeeNeH s ¥ TaOJINIBI PACTBOPHMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLcmEam ¢ ONOPOH Ha
OTIPEIENIeHHUS], CXeMBI B TaOJHILy PaCTBOPUMOCTH.

CocTaBneHne TaONULbI TEHETUIECKUX PSOB U CXeMbl «I eHeTHueckast B3auMOCBSA3b
OCHOBHBIX KJIACCOB HEOPTaHUYIECKHX COEIUHEHUIN» MO PyKOBOACTBOM MEarora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHUYECKUX CBOICTB
H3y4EHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I'eHeTH4ecKast B3aUMOCBSA3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COEJMHEHUI» 0] pyKOBOACTBOM IleJjarora.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakuii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KIIACCOB U CNOCOObI NOYyYeHUs BEILECTB N3yIEHHBIX KIIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXK Ly HUMH, C
OTIOpPOii Ha BEpOATbHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPEL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PeaKIii 10 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BEIOOpa pearnpyoIIUX BEIIECTB.

BrrancnieHne no ypaBHEHSIM XUMHYECKHUX PEaKIHil KOIM4ecTBa, 00bEMa, MacChl
BEILIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10

AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUYIECKOTO SKCIIEPUMEHTA U
HaOJTI0/IEHHS T10]] PYKOBOJCTBOM YUHUTEIIS.

DopmynrpoBaHUE BEIBOAOB MO Pe3yIbTaTaM YKCIIEPUMEHTA C HCIIOIB30BaHUEM
OTIOPHBIX CJIOB.

DopmynrpoBaHUE C MOMOIIBIO MEarora U BBIMOIHEHNE MTPAaBHI O€30TTacHON paboTHI B
11ab0paTOPUH IIPH MCHONB30BAHUT XUMHIECKOH MOCYABI K 000PyJOBaHUS.
Vcnionp30BaHKe MPH BHINOJIHEHUHN y4eOHBIX 3a1aHUI U B TIpoIecce
HCCIIeI0BATENILCKOMN IS TeIbHOCTH HayYHO-TIONYJIIPHON JINTepaTypbl XUMUYIECKOTO
coJiep KaHusl, CIIpaBOYHbIe MaTepHUabl, pecypchl MIHTepHeTa, ocyliecTBIEHUE BEIOOpa
10J1 pyKOBOJICTBOM II€Jjarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(popMaImIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE HCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHOTO anmapaTa Kypca XHMHH C HCIOJIb30BaHUEM ILIaHa,
OTIOPHBIX CJIOB, ANTOPUTMA.

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

A. U. MeHpeneeBa. CTpoeHue
atoma (7 4)

[lepBble NONBITKYU KJacCHUPUKALUYA XUMUYECKUX 3JIEMEHTOB.
[ToHsITHE O TpyNIaxX CXOHbIX 3JIEMEHTOB (IeJI0YHbIE U
I1eJI0YHO3€eMeJIbHbIe MeTaJlJIb], FaJIOTeHbl, UHEPTHbIE Ta3bl).
*JJIeMeHTB], KOTOpble 06Pa3yIoT

aMmdoTepHbIe OKCUABI U TUAPOKCUBL*

[lepuosuyeckuii 3akoH U [leproguyeckas cucTeMa XMMUYECKUX
sn1eMeHTOB /I. U. MengeneeBa. [lepuo/bl, rpynnsl, NOACPYNIIIbL.
®dusnuecKuil CMbIC/I IOPSAKOBOrO HOMepPA 3J1eMEHTA, HOMEPOB
1epuo/ia v rpyninsl.

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

. U. MeHngeseeBa.

XapaKTepUCTHKa XMMHUYECKOI'0 3JIeMEHTA 110 ero MoJ10XKeHUI0 B
[Tepuopudeckoit cucreMme /I. U. MenzeseeBa.

*3aKOHOMEpPHOCTH U3MEHEHHsI CBOMCTB 3JIeMEHTOB MaJlbIX
MepPHUO/I0B U IVIaBHBIX MMOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(nmopsizkoBOro) Homepa.*

*3naueHue [leproandeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /IJIsl Pa3BUTHS HAYKU U
npakTuku. [. U. MeHeneeB — y4yéHBIH, IeJjaror U rpakJjaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIEpUOUHAsA GOPMBI
[TepyoauyecKoi CUCTEMbBI XUMUYECKHUX 3/IEMEHTOB

. U. MeHnpgesneeBa.

O3HakoMJieHHe c 06pa3liaMy METAJIJIOB U HEMETAJLJIOB.
Na6opaTopHble U NpaKTUyYeckue paboTbl

JlaGopaTOpHBIH OMBIT:

B3saumogeiicTBre ruipoKcu/a HUHKA C paCTBOPAaMHU KUCJIOT U
ues04yen
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PackpbIBaTh CMbIC/I NEPHOANYECKOT0 3aKOHA 10/, PyKOBOJCTBOM IleJlarora.

[ToHUMAaTB CyllecTBOBAaHHE ePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/1eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeJIMHEeHUH OT MOJIOXKEHUA B IepUOJANYECKON CUCTeMe U CTPOeHHUs aToMa C
UCII0JIb30BAHHUEM CXeM U Ta0JIHLL.

YcTaHaB/IMBaTh CBA3b MeX/y MOJ0KeHHWEeM 3JIeMeHTa B IepUOJANYeCKON CUCTeMe
U CTPOEHHEM ero aToMma (cocTaB U 3aps/ AApa, 00lee YUC/I0 3J1eKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI05IM) 110 06pa3iy.

[TporHosupoBaTh XapaKkTep U3MEHEHHs CBONCTB 3J1eMEHTOB U UX COeJUHEHHH 10
rpynnam u nepuogam [lepriogudeckoil cucTeMbl € TOMOIIbIO efarora.
XapaKTepH30BaTb XUMHUYeCKHe 3JIeMEeHThI TepBbIX TPEX NEPUO/OB, KaJlus,
KaJIbLIUA N0 UX nosioxkeHu1o B [lepuoguyeckoit cucreme /[l. U. Meneneesa.

CrnesfoBaThb npaBu/iaM 6e30MacHOM paboThl B 1aGOPaTOPUU NPH UCIOIb30BaHUU
XMUMHYeCKOH Mocy/ibl U 060pyA0BaHHUsA 110/, KOHTPOJIEM leZlarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
MHbOpMaIHIO U3 yiebHMKa U CIPABOYHbIX MaTEPHUAJIOB, FPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHUH 110cs1e
CTPYKTYPHUPOBAHUs MaTepHaJia C UCII0/Ib30BaHUEM KJIUIIE.

Hcnosib30BaTh NpH BBIITOJTHEHUH yUe6OHbIX 3a/laHUH TEKCThI yueGHHKa 1ocie
CTPYKTYpPHUPOBAHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuogruyeckyro
CUCTeMY XUMHUYeCKHUX 3JeMeHTOB /Jl. Y. MeH/jesieeBa, TabM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOJie, 3JIEKTPOXUMHUYECKUHN PsJl HAllPSHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BbIITOJIHEHUH yUYe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe[0BaTeNbCKOH JlesITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa moj
PYKOBOZCTBOM Iefiarora



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

(84)

9 KIIACC

*DJIeKTPOOTpHULIATENIbHOCTb* aTOMOB XMMHYECKHUX 3J1eMEHTOB.
XuMHyeckasi CBsi3b (MOHHAsl, KOBaJleHTHasl oJIIpHas U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUCJIEHHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peaknuu (OBP). [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIeHUsAA. OKHCIUTENN U BOCCTAHOBUTEJIH.

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

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX TOHITHH [0/ PYKOBOACTBOM earora.

OnpepensiTb BUJ XUMHUYECKOH CBSI3U B COEJMHEHHUH C UCI0JIb30BaHUEM CXEM.

OnpeziessiTh CTENeHb OKUC/IEHUS] XUMHYECKOT0 31eMeHTa 10 GopMyJie ero
CoeJlMHEeHMs C UCIO0/Ib30BaHUEM aJITOPUTMA.

OnpenensiTb 3/leMeHT (BeleCTBO) — OKHCJHUTEJNb U 3JIEMEHT (BeILecTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYIHOCTb IPOLIECCOB OKHUC/IEHHUS U BOCCTAaHOBJIEHHSI.

CoCTaB/IATh 3JIEKTPOHHBIN GaJIaHC C yYETOM YHMCJIA OTAAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CoCTaB/ATh YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEILHOM PeaKLUH 110
aJITOPUTMY pPa36opa OKUCIUTENTbHO-BOCCTAHOBUTEIBHOM peaKLHu.

VcnoJib30BaTh IpH BBINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI yueGHMKa Nocie

CTPYKTYPHUPOBAHUS MaTepHasa, ClipaBoYHbIe MaTepHaJsbl (IePUOJUYECKYIO
CUCTEMY XUMHUUYeCKuX 3jieMeHTOB /JI. Y. MeH/jes1eeBa, TabIM1ly pacCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U cOJIel B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ, HaNps>KeHUH
METaJlJIOoB).

MpumepHble TEMbI,
pacKpbiBaloLw e faHHbI pa3gen
nporpammol,

M KO/IMYeCcTBO YacoBs, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Pa3peu 1. BemecTBo M XMMH4YecKue peakuyu (17 1)
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IloBTOpEHUE U yri1yGIeHHe
3HaHUI OCHOBHBIX Pa3/ieJIoB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [leprogruyeckas cucteMa XUMHUYECKUX
aneMeHTOB /I. U. MengiesneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMeHTOB NePBBIX TPEX
NepUOZI0B, Kalus, KalbLUs U UX

COeJMHeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEHTOB B
NepUoANYeCcKON CUCTeMe U CTPOeHHUEeM UX aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxpyHapoAHas U TpUBHa/IbHAsA). XMMUYeCKHe CBOMCTBA
Bell|eCTB, OTHOCSAIMXCS K Pa3/IMYHBIM KJIacCaM HeOpPraHU4eCKUX
COeJIMHEeHUH, UX FreHeTHYecKas CBA3b HeOPraHU4YeCKHX BelleCTB.
CTpoeHHe BellecTBa: BUAbI XMMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PeIIETOK. *3aBUCHMOCTb CBOMCTB BEILECTB OT HUX
crpoeHus.*

JleMOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX pelIéTOK HeOpraHU4eCcKUX BellecTB.
2. KopoTkonepuoHas v AJIMHHONEpHO/IHAsT GOPMBI
[leproauyeckoi cUCTEMBI XUMHUYECKUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3/IEMEHThI IEPBBIX TPEX EPUOI0B, KalIUs U
KaJIbLIUS 0 UX NoJIoKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OINOpPOY Ha aJIFOPUTM.

KiaccuouuypoBath v Ha3bIBaTh HEOPraHWYECKHe BellecTBA U3yYeHHBIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIULY PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYECKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
NO/ATBEPKAATh CBOMCTBA NpUMepPaMU MOJIEKYJISIPHBIX YpaBHEHUH
XMMHYECKHUX peaKL Uil c oNopoil Ha cxeMy.

OnpenensaTh BUJ XMMUUECKOMN CBSA3U U TUIl KPUCTATIMYECKON peIIéTKH
BellleCTBa C OIIOPOM Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS NOC/ie
npeJBapUTeNbHOTO pa3bopa.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOI Ha
nHdopManuIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbIH NOHATUMHBIN annapaT Kypca XUMHH.

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B poLiecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-OMYJISAPHYIO JIUTEPATYPY
XMMHUYECKOI0 COZlep>KaHusl, ClipaBOYHble MaTepuaJibl, pecypchl MHTepHeTa
110/ PYKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xMMUYecKux peakui 10 pa3JMYHbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BOMY 3pPeKTY, 10 U3BMEHEHUIO CTENEHEN OKUCIEHUS
XUMHYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, 110 Y4aCTUIO
KaTaju3aropa).*

*JK30- U IHA0TEPMHUYECKHE PeaKI[MH, TePMOXUMHYECKHe
ypaBHeHUs. [loHATHE 0 CKOPOCTHU XUMUYeCKOM peakyuu. [lonaTue o
rOMOTeHHBIX U TeTepPOreHHbIX peakusx. [loHsTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKHX peakLuax. [loHATHe 0 XUMHUYEeCKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMUYECKOH
peakyHy ¥ M0J0KeHHe XUMHYeCKOro paBHOBecHs1.*
OKUCJIUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IEKTPOHHBIN
6a/laHC OKHUCJIUTENIbHO-BOCCTAHOBUTENbHON peaKIuu).

JleMOHCTpauuu

1. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOH pEAaKLUH OT Pa3IMYHBIX
dakTopOB.

2. BozpelicTBre KaTaaM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [IpuMepbl HEOOGPATUMBIX U 06PATHUMBIX peaKLIH.

4. CMelieHHEe PaBHOBECHS XUMHUYECKOH pPeaKIHH.

BoeruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/JIYKTOB M0 YpaBHEHHUSM XUMHUUYECKUX PeaKIMi
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PackpbIBaThb CMBICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BeLleCTB U UX NpeBpalleHU.

KnaccuduruyupoBaTh XMMHUYeCKHE peaKLMH1 110 Pa3JUYHbIM IpU3HAKaM.

YcTaHaB/AMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUY€ECKOH peaKLiMH OT Pa3IN4HbIX
baKkTOpOB N0 PyKOBOACTBOM YIUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHUX NTpeBpallieHUH B
Pa3/IMYHBIX YCI0BUSAX IOC/IEe IPe/BapUTEIbHON PaGOTHL

OnpefieniiTb OKUCJAUTEb U BoccTaHOBUTeb B OBP.

CoCTaBJIAATh 3JIEKTPOHHBIHN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
KCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN allllapaT Kypca XUMUH 10CIe
npeJBapUTebHOTO CTPYKTYPUPOBAHUSA MaTepHUaa.

HMcnonb3oBaTh NpH BLINOJHEHUH yUeOHBIX 3aJJaHUH U B IpoLiecce

HCCJIel0BAaTENbCKOM JIeITEIbHOCTH HayYHO-IONYJISPHYIO JIUTEPATYPY
XMMHYeCKOT0 COJIepPXKaHus, CIPaBOYHbIe MaTepHasbl, pecypcbl MHTEpHETa

nocJie KOHCyJIbTAllUM C rieJarorom.




Tema 2. JJIeKTpOoIUTHYECKaA
Aucconyanusa. XuMu4yecke
peakuyHu B pacTBOpax

(84)

Teopust 3/IeKTPOJUTUIECKOU JUCCOLUALIUU. DTEKTPOJIUTHI U
HEe3JIEKTPOIUThL. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLMALUU
BeleCTB C pa3/IMYHBIMU BU/IaMHU XUMHY€ECKOH cBsA3U. CTeneHb
Jucconuranyuu.* CuibHble U c1abble 3J1eKTPOJIUTBI.

Peakuu HOHHOr0 06MeHa, yCJI0BUSA UX NpoTeKaHusd. HoHHbIe
YPaBHEHUS pPeaKIHil.

XuMH4yeckre CBOMCTBA KUC/IOT, OCHOBAaHUH U COJlel B CBeTe
HpeJCTaBJeHUH 006 3JIEKTPOJIMTHYECKON Jucconuanuu. Cpeaa
pactBopa. [loHsATHe 0 ruApoJIM3e coslel.

KayecTBeHHbIe peaK[MH Ha KATHOHbI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ, H03U[-, CyabdaT-, Kap6oHAT-,
cunukaT-pocdar- aHHOHBL, THPOKCH/-MOHBI KaTHOHBI AMMOHHS,
MarHus, Kajbliys, aJlOMUHU, X)KeJle3a 2+, 3+, [UHKA,
HPUCYTCTBYIOLIME B BOAHBIX PaCTBOpaX..

JeMoOHCTpauumn

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

OnBITHI, WITIOCTPUPYIOLIE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUIO Cpeibl B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HATPHs, XJIOPHUAA [IMHKA).

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThsl

JlabopaTOpHBIN OMNBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPax 3J1€KTPOJIUTOB:
cyabdara meau(Il)

U 1EJ104HM, Kap6oHaTa HaTPHUS U COISTHOM KUC/IOTBI, peaKLUst

HeﬁTpaJ’IH3aL{HH MexAy riJpoOKCU0M KaJlud U COJISTHOM KUCJIOTOH.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

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

BbruucieHust
— 110 ypaBHEHUSIM XUMUYECKUX peaK Ui

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHSATHH, a TAKXKE CMbICJI TEOPUU
3JIEKTPOJIUTUYECKOU IUCCOIMALINY C OTIOPOY HA CXEMBL.

O6bACHATb NPUYUHBI 3J1IEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATb ypaBHEHUS JUCCOLMALMU KUCJIOT, LiesIouel U CoJleH, oJHbIe
U COKpaLléHHble HOHHbIE YPaBHEHUA XUMUYECKUX PEAKIIUA HOHHOTO
o6MeHa.

[I1aHUpPOBATD M OCYLIECTBJIATD HA IPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJII0/JeHUS, ieJIaTh BBIBO/IBI 10 pe3yJ/IbTaTaM SKCIIepUMeHTa
10CJIe Ipe/iBapUTEbHOM PaboThl.

CnespoBaThb nNpaBu/iaM 6e30nacHoOi paboThl B 1abOpaTOPUU NPU
UCI0JIb30BAaHUM XUMHUYECKOH NMOCybl U 060py10BaHUA 110/, KOHTPOJIEM
nejarora.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
uHbOpMalHIo0 U3 yiebHHKa U CIPAaBOYHbIX MaTepHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMUMHUH 10csIe
npeJBapHUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
nocJie KOHCY/IbTallMU C IejaroroM.

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

(44)

0611125 XapaKTepUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /Il HUX CTENIEHU
okucsieHus. CTpoeHHe U GU3NYECKHE CBOMCTBA NPOCTBIX

BelllecTB — rajoreHoB. XMMHYeCKHe CBOMCTBa Ha MpUMepe xJiopa
(B3auMogeicTBHE ¢ MeTa/lyIaMH, HeMeTasllaMu (BOZOpPOJIOM U
KucaopogoM),*uenodamu®). Xsmoposogoposa. CossiHast KUCJIOTa,
XMMHYeCKHe CBOWCTBA, *nosydeHne®, npumeHeHue. KauecTBeHHbIe
peaKIMM Ha raJloreHH/i-MoHBIL. */lelicTBHE XJIOpa U XJI0POBOAOPOAA
Ha OpraHM3M 4yeJsioBeKa.* BaxkHeH1Ie XJIOPUABI U UX HAX0XK/IeHHUE B
npUpoJe.

JleMoOHCTpauuu
BI/IAeOMaTepI/laJIbI: raJioreHbl U UX COeJUHEHHUA.
06pa3sibl XJI0PU/I0B.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTOPHBI OMBIT:

PacnosHaBaHue XJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHue COITHON KHUCIOThI, U3y4eHUe eé CBOMCTB.

BbluucieHust
10 YypaBHEHUAM XMMHUY€ECKHX peaKL Uil

OO6BACHATDH 06LIME 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB HEMETAJIJIOB U UX
coeZIMHEHUH B Mpe/ie/laX MaJlbIX IEPHUO/I0B U IJIaBHBIX OATPYIIIT
[leprouiecKkol CHCTEMbI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS HUX
aTOMOB C UCII0/Ib30BaHHUEM CXEMBI.

XapakTepu3oBaTh pU3NUECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BELIECTB
rajoreHoB (Ha MpUMepe XJI0Opa) U CJIOXKHBIX BeleCTB (XJIOpOBOAOPOAA,
XJIOpUJA HAaTPHs), CIOCOOBI UX NMOJIy4eHUs], IPUMeHEeHNe U 3HaYeHNe B
NpUPO/Jie Y )KU3HU YesI0BeKa I10C/le CTPYKTYPHUPOBaHUs MaTepHaJa.

OnpezensiTb raJlOreHU/i-MOHBI B PACTBOPE C UCIOJIb30BAaHUEM TaGIHIIbI
"XapakTepHble peaK[U1 Ha aHUOHBI".

[l1aHUpOBATh M OCYIECTBJATD HA MPAKTHKe XUMUYECKHe 3KCIIEPUMEHTHI,
POBOJAUTH HAGJIIOIeHNs, ZIeJIaTh BbIBOZbI 110 PE3y/IbTaTaM 3KCIEePUMeHTa
N0CJIe IPeJiBapUTEbHOM PaboThL

Tema 4. O61mas
XapaKTepUCTHKA XUMHYeCKHX
asemeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 4)

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

BeLeCTB — KUCJIOPO/A U CEpBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYECKHe
CBO¥cTBA cephbl. B3auMoelicTBUE ¢ HEMETAJIAMU - BOJJOPOJIOM U
KHUCJIOPOJIOM, MeTa/IaMU, KOHLIEHTPUPOBaHHBIMU a30THOH U
cepHO# kucjaoTaMu. CepoBOJIOPOJ, CTpOEHUE, PU3NYECKHE

37

O6BSICHATH 001111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-
IPYMIIBI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe pasiMycoB B
noArpynnax".

XapakTepu3oBaTbh pU3HYeCcKHe
Y XMMHU4YeCKHe CBOWCTBA IPOCTOTO BeleCTBA CePhI U eé coeJUHEHUH
(cepoBOZOpPO/1a, OKCHAOB CEPBI, CEPHON KUCIOTHI, Cy1bYATOB), CIOCO6BI UX




U XMMHUYECKHE CBOMCTBA (KI/ICJIOTHIJIC u BOCCTaHOBI/ITe.}IbeIe). IoJIy4eHHUd, IpMMEeHeHe U 3Ha4YeHUe B IpUupoJe U XKU3HU YeJIOBeKa C

OKcHUABI Cepbl KaK IPeJCTAaBUTENN KUCIOTHBIX OKCH0B. CepHast ONOPOU Ha CXEMY U ILJIaH.

KHUCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak OnpefiensiTh HaIM4YKe Cy1bdaT-MOHOB B PACTBODE.

Npe/CTaBUTe s KJacca KUCJAOT U *crienuudeckue™), npuMeHeHue. | OGBACHATD CYIHOCTb 9KOJIOTHYECKUX IPOGJIeM, CBA3aHHBIX C IepepaboTKON
CepHHCTast KMCJIOTA. coeZIMHEHUH cepbl I0C/Ie CTPYKTYPHUPOBAHUSA MaTepHaJa.

*XHMUYecKHe peaKl 1y, Jiexallle B OCHOBE IPOMBIIIIEHHOTO [I1aHUPOBATH U OCYILECTB/ATh HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
crnoco6a nosiyyeHusl CEpHOM KUCIOThL. ANllapaThl ¥ IpOTeKaLiie B HNPOBOJUTH HAGJII0/IeHU, [1e/1aTh BBIBOZBI 10 pe3yJ/IbTaTaM 3KCIepUMEeHTa.
HUX Ipolecchl (Ha mpyuMepe NPOU3BO/ACTBA CEPHOH KUCIOTHI).* CnespoBaThb nNpaBu/iaM 6e30nacHoOi paboTel B 1abOpaTOPUU NPU

CoJiu cepHOM KHMCJIOTBI, Ka4eCTBEHHAs peaKlus Ha cyJibdaT-HoH. HCIN0JIb30BAaHUH XMMHUYECKOH MOCYy/1bl U 060PYA0BaHHUS 10/, PYKOBO/ICTBOM
Haxoxx/ieHHe cepbl 1 e€ coeiMHEeHUH B pupoje. *XuMuyeckoe nezjarora.

3arpsi3HeHHe OKpy»XKarolel cpe/ibl COeIMHEHUAMH Cepbl [Ipou3BOJUTD BBIYHUC/IEHUS 10 XUMUYECKHUM YPABHEHUSAM [0 aJIFOPUTMY.
(KHCIOTHBIE JOXK/AH, 3arps3HEHNEe BO3/[yXa U BOJJ0EMOB), CIIOCOObI Hcnonb30BaTh NpHY BEINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,

ero npeAoTBpalleHus.* cripaBoyHble MaTepuaJbl ([lepuojuyecKyto CUCTEMY XUMHUYECKUX

anemeHnToB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 3J1EKTPOXUMUUYECKUH psiji HAanpsXKeHUH
METaJJIOB).

HWcnosib30BaTh MpU BBIIOJIHEHHUU YYEOHBIX 33/IaHUH U B polecce

JeMoHCTpauumn
Kosnneknuu (BuaeomMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yrsinBaHMe caxapa NOoJ AeiicTBMeM KOHIeHTPUPOBAHHOM CepHOU

KHUCJIOTBI. o

UCC/IeJ0BATE/IbCKOH JIesiTeIbHOCTY HAyYHO-IIOMYJISIPHYO0 JIUTEPATYPy
JlaGopaTopHble U NPAKTUYECKHE PAGOTHI XHMHUYECKOT0 COZlepXKaHus, ClIpaBOYHbIE MaTepUaJibl, pecypcbl UHTEpHeTa
Jla6opaTOpHBIE ONBITHI: H0CJIE KOHCYJIbTAIUH C [IeJarorom

O6HapyxeHue cyibpaT-HOHOB.

B3aumogelicTBre pa36aBJeHHON CEPHON KHUCIOTHI C IUHKOM.
BbluucieHust

10 YpaBHEHUSIM XUMUUYECKUX PeaKLUH
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
dochop u ux coeguHeHUs

(74)

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

A3oT, pacnpocTpaHeHre B IpUpo/ie, PU3nYecKre U XUMUYeCcKHe
cBoiicTBa. Kpyrosopot asoTa B npupoze.

AmMHuaK, ero ¢pusnyecKrue U XMMUYeCKHe CBOMCTBA, NOJIy4eHHe U
npuMeHeHue. Co/iM aMMOHHS, X QU3HUYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHUe. KadecTBeHHas peaKLUsi HA HOHbI aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMUYecKHe CBOMCTBa (061iue
KaK IpeJCTaBUTeJs KJacca KUCIOT U *cnenuudeckue™).
*A3oTHCTasA KUC0Ta. Mcrosib30BaHMe HUTPATOB U CoJIed aMMOHUSA
B KayecTBe MHHEPA/IbHbIX y106peHri.*

XrMu4ecKoe 3arpsi3HeHHe OKpyXKatollei cpe/ibl CoeIMHEHUAMU
a3oTa (KUCI0THBIE JOXK/H, 3arpsi3HEHHEe BO3/1yXa, TOYBbI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, dusnyeckue u
XHUMHUYEeCKHe CBOMCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsniecKue u
XUMHUYECKHe CBOUCTBA, *nonyyenue.* *KayecTBeHHas peakius Ha
docdaT-noHbL*

*WUcnosp3oBaHne pochaToB B KauecTBe MUHEPATbHBIX Y100peHUH.*
3arpsi3aHeHHe NPUPOJIHBIX BOJL0EMOB pochaTaMu.

JleMoOHCTpauuu
Konneknuu: ocdop u ux coearHeHusl.
B3auMo/eficTBYe KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbIO0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BsauMoelicTBUe cojieli aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3l;aMu a30THBIX U $ocPOpHBIX yA06pEeHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMHUaKa, U3yuyeHue ero CBONCTB.

BbruucieHust
110 ypPaBHEHUSIM XMMUYECKUX peaK Ui

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

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NIPOCTBIX BELECTB
azora u ¢pochopa 1 UX coeAUHEHUH (aMMMaKa, COJIed aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u docdopHO# KUCTOTHI,
docdaToB), c1ocoObI UX NMOJTyYeHUs, TIPUMEHEeHHe U 3HaYeHHUe B IpUpoJie
Y XKU3HH YeJI0BeKa C UCN0JIb30BAaHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B paCTBOPE C UCN0/Ib30BAHUEM
Tabsnnbl "XapaKTepHble peaKIi Ha KATHOHBI 1 aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpese.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
HNPOBOJAUTD HAGJIIO/JeHUS, ieJIaTh BBIBO/ABI 110 Pe3yJIbTaTaM 3KCIepUMEeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HCMOJIb30BaHUHM XUMUYECKOHU MOCYy bl ¥ 060py/JOBAHMUS.

[TpoM3BOUTD BbIUMCIEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYH0 CUCTEMY XUMHUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJIed B BOJie, 3JIEKTPOXUMHUYECKUN Pl HANPsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpHU BbINOJHEHUH Y4eGHBIX 33/laHUU U B ITpoLiecce

HCCJIel0BATE/NbCKOH J1eATeIbHOCTH HAyYHO-IONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCYJIbTAIMH C [1€JJaroroM

TeMma 6. O611asA XapaKTepuc-
THKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yrsiepoj ¥ KpeMHMH U MX

Yriepop, aJsioTponHble MoAGUKaLMK rpaduT, asMas.
B3sauMogeiicTBue ¢ MeTa/lyIaMU, HeMeTa/lJlaMHy,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHON KUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nUeCcKHe U XUMHUYECKHe

O6BSACHATH 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rPyNIbl U UX COeJJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GpHU3UYECKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BEIECTB
yrJepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YIJIepo/a, yTOJIbHON
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coeJUHEeHUs cBoiicTBa. Axcop6uusi. KpyroBopot yryepoja B Npupo/Je. KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHHUS, KDEMHHUEBOH KUCJIOTHI,

(84) OkcuApl yriaepoa, ux GUsndecKkre U XMMUYeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJYYEHUSs], IPUMEHEHHE U 3HAaYEeHUE B IPUPOJE
JleiCTBYE Ha )KUBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHeE. Y XKU3HHU YeJIOBeKa.
*JKoJiornyeckre npobJieMbl, CBA3aHHbIe ¢ OKCHAOM yriepoaa(IV); OnpefiesiTb KAPOOHAT- U CUJIMKAT-
rUnoTe3a r106aJbHOr0 NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
addext.* OOBACHATD CYIIHOCTb IKOJIOTMYECKHX MP06JIeM, CBI3aHHbBIX C HAX0XK/eHUeM
YrosibHasg KUCJIO0TA U €€ coJy, UX PU3nvecKre U XMMHUYecKHe YTJIEKHCJIOrO ra3a B OKpy»aroliei cpefe.
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTaHUYECKUX COeJMHEHUH yriepoa U
KapOOHAT-HOHBL OpraHUYeCKHX BEIeCTB 10/ PYKOBOJCTBOM yYUTeJIA.
*[lepBoHayYaJIbHbIE NOHATHA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBHI,
coeIJMHEHUSX yTJIepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. HNPOBOAUTH HAbJII0/IeHU, 1e/1aTh BBIBOABI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE 0 6HOJIOrMYECKH BaXKHBIX BEIleCTBAX: XKUPaX, 6esIKax, nocJie NpeJiBapuTebHON paboThl.
yrJjieBojiax. MaTepuasibHO€ eJUHCTBO OpraHUYeCKUX U CnespoBaThb NpaBu/iaM 6e30nacHO paGoThl B 1ab0paTOPUH NPU
HeopraHUYeCcKHUX COeJUHEHUH.* UCI0JIb30BAaHUH XMMHUYECKOH 1OCy1bl U 060py10BaHUS.
*Kpemuu#, ero pusndeckre 1 XuMUuecKre CBOMCTBa (Ha mpuMepe Hcnosb30BaTh NP BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aUMO/IEHCTBUSA C MeTA/IJIaMU U HEMeTaJlJIaMu), OoJIy4eHUe U cripaBoyHble MaTepuaJbl ([lepuojuyecKyto CUCTEMY XUMHUYECKUX
NpUMeHeHHE B 3JIeEKTpOHUKe.* asieMeHTOB /I. U. MeHies1ieeBa, TaGIUIy PACTBOPUMOCTH KUCJIOT,
*CoeHeHUsI KpeMHHUS B pupoe. O611e npeacTaBaeHus 06 OCHOBAHHH U COJIEN B BOJE, 3JIEKTPOXUMUYECKUN Psfl HAMPSXKEHU N
okcuze kpeMHUsA(IV) u kpeMHUeBoH kucaoTe. CUIMKATEI, UX MeTaJlJIOB) T0C/Ie KOHCYJIbTAIUH C [1eJJaroroM.
HCI0JIb30BaHHE B OBITY, MeAUIIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce
BaxkHelilne cTpouTe/IbHbIE MaTepHaJbl: KEPAMHUKA, CTEKJIO, HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHUYECKOTO0 COJIep>KaHus, CIpaBOYHbIe MaTepHaskbl, pecypcsl MHTepHeTa
HCI0JIb30BAHUS CTPOUTEbHBIX MaTEPHAJIOB B IOBCEHEBHON nocJie KOHCY/IbTAallMU C IejaroroM.
JKHU3HU.*
JleMoHCTpauumn
Mopeny KpUCTaIIMYeCKUX PELIETOK a/1Ma3a, rpaduTa, MOJIEKYJIbI
dynnepena.
Ancop611us pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.
BujieomMaTepuasbl: CHJIMKAaTHas! TPOMBILIEHHOCTb.
Mopenu MOJIEKYJ1 OpPraHUY€eCKUX BEILeCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIY OMNBIT:
KayecTBeHHas peakius Ha KAp6OHAT-HOH.
[IpakTHYyeckye paGoOThI:
Ne 11. [Tony4yeHue yrieKUCI0ro ra3a U u3y4eHue ero CBOMCTB.
KauyectBeHHas peakijus Ha Kap6OHAT-HOH.
Ne 12. PemreHne akcniepvMeHTa/IbHBIX 33/ja4 110 TeMe
«HemeTasnnb».
BeryuciieHus
10 YPaBHEHHUSIM XUMUYECKHX PeaKLHi, eCJIu OUH U3 PeareHTOB
JlaH B BU/Ie BOJAHOI0 pacTBOpa C M3BECTHOW MacCOBOM A0J1eM.

Paspges 3. MeTasibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(449)

O61ast XapaKTEPUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHUH UX M0JI0XKeHUsI B [lepHOANIECKO CHCTEME XUMUYECKHX
aneMeHTOB /I. . MeHziesieeBa ¥ cTpoeHUs1 aTOMOB. CTpoeHUe
MeTaJlJI0B. MeTasl/InyecKasi CBsI3b U MeTaslJIMyecKast
KpUCTaJINYecKast peliéTKa. JIeKTPOXUMHYECKHUH PsL
HanpshKeHUH MeTas1oB. Pu3nyecKue U XMMUYeCKHe CBOHCTBA
MeTasl10B. *06111e CIocoGbI oTyYeHUs MeTal10B. [IoHATHe 0
KOPPO3UH MeTaJIOB U OCHOBHBIE CIIOCOGBI 3aLUThI OT KOPPO3UH.
CnsiaBbl (CTajb, 4yTYH, AIOPATIOMUHUH, 6POH3a), UX HPUMEHEHHeE B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMoOHCTpauuu

03HakKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMHU.

Mojenu KpUCTalJInYeCKUX PEIETOK MeTa/IJIOB.
BuseomaTepuasbl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMu CIJIaBOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMy MeTaJjlyla C KUCJOTOH OT PUPOAbI
MeTasla.

BbluuciieHust
— I10 ypaBHEHUSIM XMMUUYECKUX peaKLui, ec/Iu OJUH U3 peareHTOB
COJIEPKUT IPUMeECH

PackpbIBaTb CMbIC/ U3Y4aEMbIX MOHATHUH U MPUMEHSTD 3TH MOHATHUS IPU
ONKMCAaHUU CBOMCTB BEIeCTB U UX PeBpalleHUM.

OO6BACHATH 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHUH CBOVCTB 3JIeMEHTOB-
METaJIJIOB U UX COeJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh CTPOEHHE METAJLJIOB, 001He GU3NIeCKHEe U XUMUYECKHe
CBOMCTBa MeTaJlJIOB.

XapakTepu3oBaTh 06IIKe CIOCOOBI NOJNYyYEeHNs METAJIIOB IOC/Ie
CTPYKTYpHUPOBaHUs MaTepHuaJsa.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JJAGOPATOPUH NPU
HCIOJIb30BaHUH XUMHUYECKOHU MOCYAbl U 060pyJOBaHUS.

[Tpou3BOAUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBoyHble MaTepuasbl ([leproaruecKyo CHCTEMY XUMHUYECKUX
anemeHnToB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOZE, 31EKTPOXUMUYECKUH psifl HAaNpsiXKeHUH
METaJJIOB).

HWcnosib30BaTh MPH BbINOJHEHUH YYeGHbBIX 33/JaHUH U B IpOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-OMYJISAPHYIO JIUTEPATYPY
XHMUY€ECKOTO COZiepKaHUs, CIIPAaBOYHbIe MaTepHaJibl, pecypcbl UHTepHETa
MocJie MpeiBapUTENbHON KOHCYJIbTALIUH C IEAAroroM
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Tema 8. BaxxHelIue
MeTaJl/Ibl M UX COeJMHEHUA
(164)

lllesiounblie MeTasbl. [losoxxenue B [leproguyeckoit cuctemMe
XUMUYeckux aseMeHTOoB /I. . MeHzies1eeBa, CTpoeHHe aTOMOB.
HaxoxzgeHue B npupoje.

dusnyeckre U XMMUYeCcKHe CBOKHCTBA (Ha MpUMepe HaTpus U
Kasus). OKCUJbI ¥ TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

IllesjouHO3€eMe/IbHBIE MeTaJlJlbl MAarHUM U KaJIbLIUH, CTpOEHHEe
atoMoB. [losnioxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenziesnieeBa. HaxoxzieHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
Kasblus (OKCUZ, TUAPOKCUZ, cosn). *JKEcTKOCTb BOAbI M CIOCOGBI
eé ycTpaHeHUs.*

Anromunuil. [lonoxeHue B [lepuoandeckod cucTeMe XUMUYECKUX
aseMeHTOB /I. U. MeHfiesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa U nosiydyeHue. [loyoxxeHue B
[leproanvecKo cUCTEME XUMUYECKUX 3JIEMEHTOB

. U. MeHzeneeBa, cTpoeHue atoma. HaxoxzeHue B mpupoze.
dusndeckre U XUMHYECKHE CBOMCTBA. OKCU/bI, TUAPOKCU/IBI U COJTH
kese3a(ll)

u xese3a(lll).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpalrBaHue MJIaMeH! HOHAMU HaTPUs U KaJlusl.
OkpalrBaHue MJaMeH! HOHAMH KaJIbLIUsl.
BsauMoielicTBUe OKCHA KaJbIUsl C BOJOM.
BuseoMartepuasibl: ropeHue XKejie3a B KUCJI0PO/Jie U XJIOPeE.

JlaGopaTopHble U IpaKTU4eCKue paéoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMu aJIFOMUHHSA U €T0 CIJIaBOB.
AMdoTepHbIe cBOKCTBA 'MJPOKCH/IA aIFOMUHHUS.
KavecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.
[IpakTHYeckre paGoOThI:

Ne 13. PelteHre 3KCIIepMMEHTA/IbHbBIX 33/ja4 110 TeMe «MeTasLbI».

BoeruucieHust
[0 ypaBHEHUSIM XMMUYECKHX peaKUil.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-
METaJ/UIOB B IPYINIAX U UX COeAMHEHUH C y4€TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb pU3HUUECKHE U XMMUYEeCKHe CBOMCTBA NPOCTHIX BELeCTB
MeTaJlJIOB U UX COeJUHEHUH (OKCUZ0B, THAPOKCU/IOB, COJIel) ¢ omopoi Ha
CXeMy, CIIOCO0ObI UX MOJIy4YeHHs], IPUMeHeHNe U 3HaYeHHUe B IPUPO/JIe U XKU3HU
YeJI0BeKa.

Pacno3HaBaThb c NOMOIIBIO KaYeCTBEHHBIX PeaKLMi HOHBI MeTaJJIOB (MarHus,
KaJIbLIMsl, JIIOMUHUS, LIMHKA, XKeJie3a (2+), )esie3a (3+), Meau (2+) ¢
HCIIOJIb30BaHUEM Tab uIbl "XapaKTepHble peaK[My Ha KATHOHBI".

[I1aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IeHU, [1e/1aTh BBIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEeHTa.

CnepoBaThb npaBu/IaM 6e30MacHOM paboThI B JJabOpaTOPUU NPU
WCII0JIb30BAaHUHU XMMUYECKOH II0CY/1bl ¥ 060PY/J0BaHHUA.

[TpoM3BOUTD BBIUMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSM.

BbicTparBaTh pa3BEpPHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY Ha
nHbOpMaIHI0 U3 Yie6HHUKA U CIPABOYHbIX MATEPUAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHH.

Hcnosnb30oBaTh NPU BbINOJIHEHUH Y4e6GHbIX 33/laHUH U B IIpoLiecce
UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTepPHabl, pecypchl THTEpHETA
nocJie Npe/iBapUTeIbHONH KOHCYJIbTALY C IeAaroroM

Paspen 4. Xumus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJbl B dKU3HHU
Yyesi0BeKa

*HoBble MaTepHaJbl U TEXHOJIOTHUH. BeL[[eCTBa W MaTepHaJibl B
HOBCe,C[HeBHOﬁ ’KW3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHKE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3/IMIHbIX ccl)epax AeATeJIbHOCTH moz[eﬁ,
OCHOBHbBI€ BellleCTBa U MaTepUaJibl, IpUMEHAEMbI€ B )KU3SHHU COBPEMEHHOT' O
4yeJIOBEeKa.
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(34) [IpuposiHblE HCTOYHUKH YTJIEBOLOPOLOB (YTro/ib, IPUPOAHBIH a3, OGbACHATD yC/10BUSA 6€30M1aCHOT0 UCI0/Ib30BaHUS BELeCTB U XUMHYECKUX

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

HPOMBIIIEHHOCTH. AHa/IM3MpOBaTh U KPUTHYECKH OLleHUBATh HHGOPMALUIO O BIAUSHUU
OCHOBBI 3K0JIOTUYECKOH IPaMOTHOCTH. XUMHUYeCKOe 3arpsi3HeHHe IPOMBILIEHHOCTH, CeJIbCKOT0 X0351HCTBA, TPAHCIIOPTA U JIP. HA COCTOSTHHE
OKpyKarolel cpeabl (IpefiesIbHO JOMYCTUMAasl KOHLeHTPaL s OKpYy»Kalolei cpesibl.

BemectB — [1/1K). YMeTb 0Ka3bIBaTh NEPBYIO NOMOILb IPU XUMHUYECKUX 0KOTaX U OTPABJIEHUSIX.
PoJib XMMUU B pellieHHH 3KO0JIOTHYeCKUX ITPoBieM.* [IpyHUMATD y4acTHe B 06CYKJeHUH IPO6IeM XUMUYEeCKOH 1 9KOJIOrMYeCKOi

HalpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO [TO3ULUIO [0 po6JieMe U
npeJJaraTb BO3MOXKHbIE [IyTH €€ pellleHus C OII0poX Ha MHPOPMALMIO U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyeill NpPorpaMMbl B TEMATHYECKOM IJIAHUPOBAHUHU [IOJKHBI OBbITh yYTEHbI BO3MOXXHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Yy4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHble NPOrpaMMbl, 3JIEKTPOHHbIE YYeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJbHbIE JTaO0PATOPUH, UT'POBBIE TPOTrPaMMBbl, KOJIJIEKIIMK UPPOBLIX 06pa30BaTebHbBIX PECYPCOB), UCI0JIb3YEMbIMHU /111 06YUYEeHUS U
BOCHMTAHUSA Pa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJeHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3YIINUMH JUJAKTH4YecKhe Bo3MokHOcTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHO/JaTe/IbCTBY 06 06pa3oBaHUM.

2-ii BApMAHT
TEMATHYECKOE IINTAHUPOBAHHUE

Btopoii BapuaHT NpUMEPHOTO TEMATHYECKOro IJIAHUPOBAHMSI UCHOJB3yeTcs, eciu obOyuarommuecss ¢ 3P momyuaroT
oOpa3oBaHu€ B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe Npejiaraercs:

- U3y4YCeHUE MaTepuralia KpyImHbIMUA OJIOKaMH;

- omepexaroriee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHUS 3HAHWM B PA3UYHBIX YCIOBHUSAX (IEPEHOC 3HAHWUW MO aHAJOTUM OT OOIIMX CBOMCTB
Pa3IUYHBIX KJIACCOB BEIIECTB K OOMMM W CHENU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHMBAET JOJIO
CaMOCTOSTEIIbHOCTH O0YYAIOIINXCS MTPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HW3YyYEeHHMs]  BEHIECTB —  CBOMCTBA  BEIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHMEe aToma, CTPOCHHE BEIECTBA, BaXKHEUIIME MNPEACTABUTEIN MPOCTHIX W CIOXKHBIX BEIIECTB, XUMHUYECKHE
peakIun).

W3meHeHue TiaHupoBaHusA 10 pa3ziesiaM U TeMaM COCTOMT B CIIEAYIOIIEM:
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- N3Y4YE€HHE OCHOBHBIX BOIPOCOB HEOPraHMYECKOM XMMHUHU OCYILECTBISETCS B 8 Kiacce, 00Jbllle BpEMEHH BbIACIAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. U3 9 kitacca B 8- mepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX pEaKIuil”,
"DeKTponuTHYECKas Auccouranrsa. XUMHYECKHE PEeaKIMi B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamie»y niepen «Hemetammammy, T.K. obydaroruecs: ¢ 3[1P 6ombie 3HAKOMBI C
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeesieHue CoJlepKaHusl OAHUX TEM B ApyrHe (pacKpblBae€TCs HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XUMHST W OKpYy)KamoIlas cpena’ pacKpbhIBAaeTCsS Ha KOHKPETHBIX IpuMepax B pazfenax "MeTtaiuibl U UX COEIUHEHHd',
"Hemeramsl IV-VII rpynm u ux coenuHenus";

- o0beauHeHHEe TeM (naer OoJbllle BO3MOXKHOCTEH 71 MCIOJIb30BaHUS CpPAaBHEHUS — CXOJACTBA W OTIMYMN; Tema
«Kucnopon» u rema «Bonopon»);

- BblgeneHue otaenbHbiXx TeMm (Tema «llepBoHadanpHble MOHATHUS OO0 OpraHMYECKUX BelIeCTBax»). BwiaeneHue B
OTJENbHYIO TEMY, B KauecTBe "OyKBaps MO OpPraHM4YecKOW XUMHHU'", JA€T BO3MOKHOCTb YINIyOJIATH HOHATHA: OIpEAeNeHHUS,
KJIacCU(UKaLUs, OCHOBAaHUS JJIsl KJacCU(PUKAIIUN, HOMEHKJIAaTypa, 0OlI1e CBOMCTBA BEIIECTB, CTPYKTYpa BELIECTBA, COCTABICHUE
dbopmyn no obmiei popMyIie U MO Ha3BaHUIO, Ha3bIBaHUE BellecTBa Mo ¢opmyie. B 3ToMm ciiydae nmporpaMMHBIN MaTepuan U3
xapaktepuctuku VA nmoarpymnmbsl MOKHO JJOHECTH HE ()parMEHTOM KapTHUHBI «OPTraHUYECKHUE BEIIECTBa», a KAK 4YacThb LIEJIOTO.
Moxxet ObITh BblieTeHa Tema «[IpakTuKym» B KOHIIE IEPBOIO U BTOPOTO r'0I0B 00YUYEHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

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

Tewmbl KonnuecTtBo yacoB B Tom uucne HaszBanus pabot
Ha KOHTPOJIbHBIE Ha MpaKTUYECKUe
paboTBhI paboThI
Paznen «[lepBoHayasbHbIe XUMUYECKHE IOHATHSY, 144

1. Xwumns — BaxkHas 007IacTb 4 1 2 IMpakTraeckas pabora Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHUS U MPAKTUYECKOM oOpareHus ¢ HUIM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Ipaktiueckas padora Ne2 «OuncTka 3arpsi3HEHHOW MOBapeHHOU con”
2. BemiecTBa 1 XUMHYECKUE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYESCKUX PEAKIIHii»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHadansHble XUMUUECKHE TOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIEI ¥ yPaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COJIIDY
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Paznen «Ilepuoanyeckuii 3aK0H M NIEpUOANYECKas cucTeMa XuMHuueckux dyieMeHToB JI.M. MenneneeBa. CtpoeHue aroma. XumMuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC peakiumuy, 154

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

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHue aToMa

MIepHOIeCcKas CHCTEMa XUMHIECKHX

snemenToB JI.U. MenzaeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas pabora Ne3 «XuMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Paznen «BaxHelue npecTaBUTEIN HEOPTaHUUECKUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [pakTrueckas paborta Ne4 «IloirydeHne KHCIOPOAa M H3YUEHHUE €TO CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponbshas pabora Ne4 «Kucnopon. Bogopon»

7. Bona. PactBopsl. 5 - 1 IIpakrudaeckas padora Ne6 «IIpurotoBiieHre pacTBOPOB C ONPEAEICHHOM
MacCOBOH J10JIel paCTBOPEHHOTI'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOLMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponbshas pabora Ne5 «OcHOBHBIE KITaCChl HEOPTaHMYECKUX COCIMHEHUN

HEOpPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemieHne 3CKCIIepUMEHTANBHBIX 3aa4 110 TEMe
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XMMHYECKUE Peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKuHﬁ

9 KJIACC

Tembr

KonuuecTBo yacos

B Tom uncne

Ha KOHTPOJILHBIE

paboThI

Ha INPaKTUYCCKUE

paboThl

Hasganus padot

Paznen «IloBTOpeHHe 1 yrayOJaeHre 3HaHIH OCHOBHBIX Pa3ieNioB Kypca 8 kiacca «BeniecTBo U XUMHAYECKHE peakuum», 10a

IMoBTOpenne n yrirybneHue 3HaHUH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/ieNioB Kypca § Kkjiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbBIE peakIUi B paCTBOPE»
KonTtpossHas padboTa Ne 6 «IJIeKTpOIUTHYECKAs AUCCOIHAIIHS

Pasnen «MeTauibl M UX COeTMHECHUs», 204

1. OOmue CBO¥CTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakrnueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 32124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbhas padora Ne® «MeTtauibi»
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Paznen «Hemeramsl 1V-VII rpynn u ux coenqunenusy, 244

3.00m1as xapakTepucTUKa
xumudeckux 3mementoB Vila
rpymmsl. [ajgoreHst.

4 _

4.001mas xapakTepucTHKa
XUMHYECKUX d1eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHCHMS.

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIeMEHTOB Va
rpymnmnsl. A3ot, pocdop U ux
COEJJMHCHHUSI.

[paktiueckas padota NelO «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

IMpaxTnaeckas pabota Nell «[lorydeHne yriIeKUCIoro ra3a H H3ydeHHe ero CBOHCTB)
IMpaxTnueckas pabota Nel2 «Pemenue skcriepuMEHTAIBHBIX 3aa4 [0 TeMe
«Hemetamnst IV-VII rpynn 1 ux coenuaeHnim»

KonTposbHas padora Ne7 «Hemerasmibny

Paznen «IlepBoHayaibHbIC XMMUYCSCKHE MMOHIATHS 00 OPraHWYeCKHX BemecTBaxy, 109

7. IlepBoHayabHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIIECTBAX

10 -

Paznen «O600mIeHre MaTepuraiia o Kypey «Heopranuueckas XuMusy, 44

13. Xumus u oKpyx)aromas cpeaa.

1 -

14. O6001ICHNEe MaTepHaa 1Mo
Kypcy «Heopranudeckasi XuMusi»

3 1

KonTponbsHas pabora Ne9 «lrorosas padbora 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHbie Tembl,
pacKpbiBaloLMne JaHHbIW pasgen
nporpammbil,

1 KO/IMYECTBO 4acoB,
OTBOAUMOE Ha UX U3yyeHune

OcHoBHOe cogepiKaHue

OCHOBHbl€e BUAbI AEATE/IbHOCTH
obyuatowmxca

Pa3ges 1.IleppoHaya/ibHble XUMHUYECKHe NOHATHA(14 4)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATeTbHOCTH
YyeJ/ioBeKa

(44)

*XuMHsI B cHUCTeMe HayK. Posib XUMHH B KHU3HHU
yesoBeka.* Tenma W BemectBa. Pusmyeckrne cBOHCTBA
BewecTB. I[lpaBuia obpameHuss  C
BellleCTBAMM U JIaGOpaTOpHbIM 06GopyAoBaHUeM. YHCTble
BelleCTBA U pa3gesieHuss cMmecei.
*[loHsITHe 0 METOZaX T0O3HAHUSA B XUMUU.*
JleMOHCTpanumu
1. JlabopaTopHoe 060pyA0BaHUe.

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

4. Cioco6nlI pa3ziesieHusi cMeced (GUIbTpOBaHUE,
BblIIapHBaHUe, AUCTUIALHS, XpoMaTorpadus).
JlabopaTopHble U IpaKTUYeCKHE PaGoThl
JlaGopaToOpHbIE ONBITHI:

Onucanue GpU3NIECKUX CBONCTB BEILECTB.
PaspneneHue cMecH C IOMOIIbIO MarHMUTa.
[IpakTH4eckre paboThI:

Ne 1. JlTabopaTopHOe 060py/I0BaHHE U TPUEMBI
obOpalleHUs C HUM

Ne 2. OyucTka 3arpsi3HeHHOH TOBapeHHON COJTH

6e30MacHOro

cmecu. Crnoco6bl

PackpbIBaTh CMBIC/I U3y4aeMbIX HOHSITHH C OMOIIBIO [TeJjarora.

PackpbIBaThb posib XUMHUH B IPUPO/IE U XKU3HU YeJI0BEKa, €€ CBA3b C IPYTMMHU HayKaMHu.

Pa3nuyaTh YHCThIE BelllecTBa U CMeCH; O4HOPOAHbIE U HEOJHOPO/JHbIE CMEeCH;

PaznuuaTh pusnyeckue U XUMUYECKHe sIBJIeHUS C OOPOX Ha ONpe/iesIeHHsl.

OnpenensiTh MPU3HAKK XUMUYECKUX peaKIU{ U YCI0BUS UX TPOTEKAHUS.

CiieioBaTh MPaBUJIaM M10JIb30BAHUS XUMHUY€ECKOH MOCY/10H U JJabopaTOPHbIM 060PYA0BAHUEM, A
TaK)Ke MpaBu/iaM o6palleHus: C XAMUYeCKHMH BellleCTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMU
0 BbIMTOJIHEHUIO MPAKTUYECKUX PaGOT M0/ KOHTPOJIEM Mefarora.

[l1aHUPOBATh U NPOBOJUTh XUMUYECKUI IKCIIEPUMEHT M0 U3YYEHHUIO U OMTUCAHUI0 QU3UIECKUX
CBOMCTB BELIECTB, CIOCOGOB pa3ze/ieHusl CMecel BeleCTB 110/ pyKOBOJACTBOM IeJarora ¢
06Cy/iIeHueM IJIaHa paboThl.

Hcnosib30BaTh NpH BbIITOJTHEHUH yYeOHBIX 33laHUH U B IIpOLiecce UCCIe0BaTelbCKON
JlesiTeJIbHOCTH HAyYHO-NONYJIIPHYIO JIUTEPATYPY XMMHUUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEepHeTa 110J] pyKOBOACTBOM Ilefiarora.

BricTpanBaTh pa3BépHyThIe IMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOM Ha UHPOPMALIUIO U3
y4eOHHKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCNO0JIb30BaTh U3yYEHHbIN MOHITUHHBINA
annapar Kypca XuMUu

Tema 2. BemecTBa
U XMMHUYeCKHe peaKki iy

(74)

ATOMBI U MOJIEKYJIBI. XuMUYecKre 3JieMeHTbl. 3HaKH
(CI/IMBOJ'IbI) XUMHYECKUX 3JieMeHTOB. OTHOCUTeJbHas
ATOMHad Macca. HpOCTbIe H CJIOXKHbIE BelllecTBa. AToMHO-

MOJIEKYISIPHOE YYEHHE.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XUMHUYECKHX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTesNbHAs  MoJIeKyJsipHass  Macca.

MaccoBas A0JId XUMHWY€eCKOrI'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMHUYECKUe sIBJeHMsl. XHMHYecKas
peaknua U eé IIPU3HaKH. YpaBHeHl/Iﬂ XUMHUYECKUX
pea}cunﬁ. 3aKoH COXpaHEHUsA MacChbl BellecCTB Tunsl
XHUMHUYECKUX peaKLU/lﬁ

3aMellleHUe, 0OMEH).
*M. B. JIoMOHOCOB — Y4€HBIH-3HLIUKIONEAUCT.*

(COEL[I/IHeHI/le, pa3JjioxeHue,

[OemoHcTpauunu

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

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

[IprMeHSATb ecTeCTBEHHO-HAy4YHble METO/bI I03HAHUS (B TOM 4YHCJIe HabJII0ieH e,
MO/leJINPOBaHMeE, 3KCIIEPUMEHT) U OCHOBHbIE ONlepaLiy MbICJUTETbHOH JlesTeJbHOCTH
(cpaBHeHUe, kaaccudUKaIMsA) IS U3yYeHUs BEL[eCTB U XUMUYECKHUX PeaKIUi C Oopoi Ha
QJITCOPUTM UJIH CXEMBI.

PackpbIBaTb CMBIC/ MU3y4aeMbIX IOHSATHH U 3aKOHOB Y IPUMEHSTh 3TH NOHATHSA NPU ONHCAHUU
CBOMCTB BeILeCTB U UX PeBpalleHU C OIOPOU Ha MJIaH U KJI4YeBble CJI0Ba.

PazsinyaTh Qr3udecKre U XUMHUYECKUe SIBJIEHHUs], 00'bSICHATD UX CYLIHOCTb C TOYKH 3pEHHs
aTOMHO-MOJIEKYJISIPHOTO YYeHHsI C OTIOPOM Ha OIpe/ie/IEHUS U CXEMBI.

OnpenensiTb MPU3HAKK XUMHUYECKUX peaKIMi, YCI0BUS UX NPOTeKaHUSI.

OOBACHATD CYIIHOCTh GU3NYECKUX U XUMUYECKHX SIBJIEHUH C TOYKU 3peHHUsT aTOMHO-
MOJIEKYJITPHOTO YYEHHs C MCII0JIb30BaHUEM BU3yaJIbHON OMOPBI.

KnaccudrunpoBaTh XMMHYeCKHe peaKLUU (10 YUC/IY U COCTABY pearupyoiimnx u
00pa3syoIIMXCs BEIeCTB) C ONOPON Ha CXEMBI.

CocTaB/isATb GOpMyJibl GHHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeJeJIsITh BaJIEeHTHOCTD 110
dbopMysiaM BelleCTB € ONOPOM Ha aJITOPUTM YYeOHBIX AEUCTBUM.

PaccTaBiaTb k03¢ dUIIMEHThI B ypaBHEHUSIX XUMHUYECKUX peaKLUi C 0IOpOH Ha aiTOPUTM
y4eOHBIX AeHCTBUH.

Ciief0BaTh NpaBU/IaM 0J1b30BaHUSI XMMUYECKOM NOCYA01 U J1JaGOpaTOPHBIM 060pYL0BaHUEM, A
TaKKe NpaBu/iaM 06palleHHUs C BellleCTBaMHU B COOTBETCTBUU C MHCTPYKLUSMHU 110 BbINOJIHEHUIO
J1a60paTOPHBIX XMMUYECKUX ONBITOB M0/, KOHTPOJIEM leJjarora.

HWcnosb30BaTh NpU BhINOJHEHWH YYe6OHbBIX 3a/laHUN U B IIpoLiecce UCCIel0BaTelbCKON
JlesITeJIbHOCTH Hay4YHO-NOMYJISIPHYIO0 IMTEPATYPy XUMHUYECKOT0 COJlepKaHuUs], CIPAaBOYHbIe
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6apus,

passioxxeHue rugpokcuga meau(11), B3aumogeiicTere
KeJie3a C cepoi, B3aUMo/JeiCTBHe XKeJie3a C paCTBOPOM
cosiu megu(ID)).

OmBIT, WIJIIOCTPUPYIOIUI 3aKOH COXpaHEHUs MacChl.

Na6opatopHblie U npakTU4eckne pabortbl

JlabopaTOpHbIE OMbITHI:

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

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

IIpakTrueckas pabora Ne3. [Ipu3Haku mpoTexaHust
XUMHYECKUX PEaKIHil.

BbluuciieHus:

— OTHOCHUTeJIbHO! MOJIEKYJIAPHOM Macchl BelleCTB;

— MAacCcoOBOH JI0JIM XUMHUYECKOI'0 3JIeMeHTa 110 GpopMmyJie
coeHEHHUS

MaTepHasbl, pecypcbl IHTepHeTa 1o, pyKoBOACTBOM Nefiarora.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKa U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmaparT Kypca XMMHH

Tema 3. KosuuecTBeHHbIE
OTHOLIEHHSI B Xumuu (34)

KosmyectBo BewectBa. MoJsib. MosisspHass Macca. 3akoH
ABoraspo. MossipHbli  00BbEM ra3oB. PacdeThl 1O
xuMpudyeckod  ¢opmyse. PacueTbl  MaccoBo  Jjonu
XUMHYECKOro JJIEMEeHTa B COeIHEHUH, KOoJIn4eCcTBa
BellleCTBa, MOJIAPHOM Maccbl. PacyéTbl Mo XHMHUYECKHUM
YpaBHEHHSAM.

JleMoHCcTpayus:

- 06pasiibl BEIIeCTB KOJIMYeCTBOM OJJUH MOJIb

Boruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaThb CMbIC/I U3y4aEMbIX TOHATHHA U MPUMEHATD 3T MOHATHUS, @ TAK)XKE U3yYeHHbIe
3aKOHBI M TEOPUHU JJIA PellleHUs] pacy€THBIX 3a/ia4 C IOMOLbIO Nlearora.

BbIYuC/ISTE MOJIIPHYIO Maccy BelllecTB; KOJUYECTBO BelllecTBa, 00 bEM rasa, Maccy BellecTBa C
ornopoi Ha o6pasen, Ha GopMyJIb];

[TpoBOAUTE pacdyéThl MO YpaBHEHUSAM XMMHUYECKHUX PeaKIMH ¢ onopoi Ha o6pasel, aJrTOpUTM
y4ebHbIX IeHCTBUH: KOJIMUeCTBa, 00 bEMA, MacChl Bell[eCTBA 10 U3BECTHOMY KOJIMYECTBY,
06bEMy, Macce peareHTOB HJIM IPOAYKTOB peaKIiuu.

BricTpanBaTh pa3BEépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C 0NIOPOH Ha MHGOPMAILUIO U3
y4eOHHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHUH C IOMOLIbIO IleJjarora.

Paspen 3. llepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4eckux 3jieMeHToB /JI. U. MeHAaeieeBa.
CTpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuM (15 )

Tema 4. CtpoeHune aToma.
MepuogunuecKknii 3aKoH 1
Mepuogunueckan cucrema
XMMUYECKUX 3N1eEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble MONBITKH  KJACCUOUKAIUU  XUMHYECKHUX
3JieMeHTOB. [loHATHEe O rpynmax CXOAHBIX 3JIEMEHTOB
(esiouHBIE U 1LEJIOYHO3€eMeJsbHble MeTaslJbl, TajJoreHsbl,
MHEpTHble Tra3bl). *JJIeMeHThl, KOTOpble 06pasyoT
aMdoTepHbIe OKCUABI U TUAPOKCU/IBL*

PaCKprBaTb CMBICJI IEPUOAHNYIECKOI'0 3aKOHA 1o pyKOBOACTBOM IneJarora.

[ToHuMaTh CymeCTBOBaHUE nepnoanqecxoﬁ 3aBHCHUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(I/I3MeHeHI/Ie pagnuyCcoB aTOMOB U BHGKTpOOTpHL[aTeJIbHOCTI/I) Hu Ux COGL[I/IHGHI/Iﬁ oT
ITOJIOXKEHHA B HepI/IOL[I/I‘-IeCKOI‘/JI CucrteMe U CTpOEeHHUA aTOMaA C UCIIOJIb3OBAHHUEM CXEM U Ta6JII/ILL

YcraHaB/MBaTh CBSI3b Mexay MoJIOXKEHUEM 3JIEMEHTAa B HepHOAH‘{eCKOﬁ cucreMe U CTpOEeHHUEM
€ro atomMa (COCTaB " 3apdan 44pa, 06Luee YHUCJIO 3JIEKTPOHOB U pacripeieJieHUue Uux 1o
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[lepuoanyeckuii 3akoH. [lepuojuyeckass cucrema
XUMUYECKUX 3J/1IEMEHTOB . U. MeHpeneeBa.
KopoTkonepuoanass W *ajuHHONepuoAHas™  ¢GopMbl

[lepyoanyecKkoi CUCTEMbl XUMHYECKUX 3JieMeHTOB /.
WU. MeHpeneesa. [lepuobl U rpymnibl. PU3UYECKUN CMBICT
IOPSAIKOBOrO HOMepa, HOMEpOB IMepuoja M TIpyMNIbl
3JleMeHTa.

Ctpoenue aTomoB. COCTaB aTOMHBIX sjep. *M3oTonbL*
JnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 000JI0YEK ATOMOB
nepBbix 20 XHMHYECKUX 23JIeMeHTOB [lepuojuyeckoit
. . MeHgesieeBa.
XMMHYECKOTO  3JIeMeHTa [0  ero
[lepuoandeckoit cucreme /. U. MeHzeneesa.
W3MeHeHus pajuyca
MeTaJlJInYeCKUX u

CHACTEMBI XapaKTepuCTHKA

MOJIOXKEHHIO B
*3aKOHOMEpPHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOWCTB IO TpyNnaM M IepHoJaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoi
CHUCTEMBbI XUMHUYECKHX 3JIEMEHTOB AJId paBBI/ITI/IH Hay}m u
npakTuki. [I. U. MeHesieeB — y4éHBIN U rpakJaHUH.*
OemoHcTpauuu
KopoTkomnepuoaHas v JyIMHHONEpUOAHAsA GOPMBbI
[leproanyeckoit cUCTEMbBI XUMUYECKHX 3JIEMEHTOB
J. U. MeHeseeBa.
O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlaGopaTOPHBIH OIIBIT:

BsaumogeiicTBMe Truapokcuja IMHKA C pacTBOpaMH
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) 110 06pasiy.

[IporHo3upoBaTh XapaKTeP U3MEeHEHUsI CBONCTB 3JIEMEHTOB U UX COeJMHEHUH [0 FPyINaM U
nepuojam [lepronueckoi CUCTEMBI C TOMOLIbIO IIeJjarora.

XapakTepu30BaTb XMMHUYECKHe 3/IeMEeHThI IePBbIX TPEX IEPUO0B, KaJlus, KaJbLUsA 10 UX
noJsioxkeHuto B [lepuogryeckoii cucteme /l. U. MeHieneeBa.

CnenoBaTh NpaBU/aM 6e30MacHON paboThl B JIJAGOPATOPUU NPU UCIOJb30BAHUH XUMHUYECKON
nocy/ibl ¥ 060pyZA0BaHUs 10, KOHTPOJIEM Ilefarora.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOpMALHIO U3
y4eOHHKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO UCI0JIb30BATh U3y4YeHHbIH NOHATUHHBIN
anmnapar Kypca XMMHHU [10c/le CTPYKTYPUPOBaHUS MaTeprasa C UCII0JIb30BaHUEM KJIULIE,

Hcnosib30BaTh Npy BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI yieOHUKa ocjie
CTPYKTYpPHUPOBaHUs MaTepuaJsa, ClipaBoYHble MaTepuassl ([lepruoguyeckyro cucteMy
XUMH4YeCcKuXx 3yieMeHTOB /. Y. MeH/iesieeBa, TabIn1y pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUM U
coJied B BOJIe, 3JIEKTPOXHMHUYECKUH PsiJi HAPsDKeHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BHIMOJHEHHH YUe6HBIX 33/JaHUH U B TPOLlecce UCCIe10BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NOMYJISIPHYIO JIUTEPATYPy XMMUUECKOI0 COJlep>KaHusl, CIpaBOYHble
MaTepHuasbl, pecypcbl MHTepHeTa MoJ pyKOBOJCTBOM llefarora

Tema 5. CTpoeHue BelecTB.
XumMnuyeckasi CBSi3b.
OKHCIUTETLHO-
BOCCTAHOBUTEIbHbIE PeaKIUH

(89

Xummyeckass — cBa3b.  KoBameHTHas — (moisipHas |
HETIOJISIpHAs)  CBsI3b.  *DJEKTPOOTPHUIATENIFHOCTE  aTOMOB
XUMHYeCKHX  dnmeMeHToB.*  Mommas  cBs3p.  *Tumsl
KPHUCTAININIECKHUX PEIIeToK. *

CTeneHb OKHCJIEHHS. OKUCJIUTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIH: TOPEHHE,

PackpbIBaTh CMBICIT H3yyaeMbIX TOHATHUH O] PYKOBOACTBOM II€Aarora.

Onpenenars BUJ XMMUYECKOH CBSI3U B COEJUHEHUHU C UCIIOJIb30BAHUEM CXEM.

Omnpenensrs CTENEeHb OKUCICHNS] XUMIYIECKOTO JIEMEHTa 10 (OPMyIIe €ro COeTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensTs eMeHT (BeIeCTBO) — OKHUCIHUTENb U MJIEMEHT (BEIIECTBO) — BOCCTAHOBHTEb.

OOBSICHATH CYIIHOCTD IPOIIECCOB OKHUCICHUS X BOCCTAaHOBIICHUS.

CoCTaBIIAATh NMEKTPOHHBIH OaNaHc ¢ y4ETOM YKCIa OTAAHHBIX M IPUHATHIX AJICKTPOHOB.

CocTaBisATh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOM Peakiuy Mo aJropuTMy pasdopa
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

HMcnonb30BaTh HPH BHITIOJIHEHUH YUeOHBIX 3aJaHHH TEKCThI YueOHHKa I10CiIe CTPYKTYPUPOBAHHS

MaTtepuaa, CripaBoYHbIe MaTepuasl (IEPUOIUUECKYIO0 CUCTEMY XMMUYECKUX 31eMeHToB /J1. 1.
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PeaKnun pasjaoXKEeHUs, COCANHEHUA

Menpeneea, TabIHIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B BOJIE, SNEKTPOXUMUYECKU psilt
HanpsHKeHUH METaJIoB)

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

Tema 6. Kucnopogp. Bogopoa.
(144)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopos —

3jJleMeHT U npoctoe BellecTtBo. O30H. HaxoxzaeHnue

KHCI0pOJa B HOpuUpoje, GU3MYECKHE U XUMHYECKHE
cBoricTBa. Peakiyuu
BewjecTB. *TemsoBoil 3ddeKT XHMMHUYECKOH peaKLHH.*
JK30- U HJOTEpMHUYECKHE PeaKIUH, *TepMOXUMHUYECKHe
ypaBHeHHs.* [loHssTHe 06 okcupax. CHocoGbl MoJydeHHUs
KHUCI0pOoJa B JIabOpaTOPUM W MPOMBIIIJIEHHOCTH.
KHCJIOpOJa. KpyroBOpoT KHCJOpoZa B
npupoje. ToInBo: yrojb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHWE TTapHUKOBOI0 3¢ deKTa, pa3pylieHre 030HOBOTO
cJ1051.

Bopopon — pocToe
HaxoxxeHue BojopoZa B mnpupoje, ¢uU3UUeCKHe U
XUMHYeCcKHe CBOWCTBa (Ha HmpuUMepe B3auUMOJEUCTBUS C

ropeHusd MNpPOCTbIX U CJOXHBIX

IpYMeHeHHue

3JIEMEHT )4 BellecCTBO.

HEMeTa/UlaMHM M OKCHJAaMH MeTa/lJIOB), NpUMeHEHHE,
*cmoco6nl nosydeHus.* [loHsaTue o kucaotax KucioTsl u
COJIH.

AemoHcTpauumn

B3aumozericTBre pocdopa, cepbl U Kesie3a C KUCI0POA0M
(BO3MOXKHO UCNOJIb30BAaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCIOPOJa B BO3/AYXe.
OnbITEL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlabopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMy OKCH/IOB.

[IpakTHyeckas pabora:

Ne 4. TlonyyeHHe KUCI0POAA, U3yUYeHUE ero CBOMCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne

€ro CBOMCTB.

Borunciaenns

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NMOHSTHS P ONKMCAaHUH CBOWCTB
BELIECTB U WX NPEBpalleHUH C UCN0Jb30BAaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepu3oBaTh (ONUCBIBATB)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyxa, PU3NYeCKHe U XMMHUYeCKHe CBOMCTBA KMCI0PO/a, CIIOCOObI ero NoJyYeHus,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HU Yesl0BeKa.

CpaBHMBATb peaKlMy FOpeHusl U Me/IJIEHHOI'0 OKHCJIEHUS C IPeiBapUTEbHBIM 06CYyKAEHUEM
napaMeTpOB CpaBHEHHS.

CobupaTtb npru6OpPHI AJIs NOJyYeHUs] KHCI0pOoAa (BBITECHEHUEM BOJbI M BO3yXa).

PacnosHaBaTh ONBITHBIM IYTEM KUCJ0PO/, 10/, KOHTPOJIEM IleJjarora.

Hcnosib30BaTh XUMUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHHs GOPMY.JI Bel[eCTB, MOJIEKYISPHBIX
ypaBHEeHHUH XUMHUUYECKHUX peaKIuil c yuacTHeM KHCI0Po/a.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKHX NP06JeM, CBI3aHHbIX C 3arpsiI3HEHHEM BO3/yxa.

CrnezfoBaTh IpaBu/IaM 6e30MacHON paboThl B 1a60PaTOPUU IPH MCII0JIb30BAaHUH XUMHUYECKON
HoCy/ibl 1 060pyJ0BaHHUs 10/, KOHTPOJIeM NleJlarora, a Takxe InpaBu/iaM o6palleHus ¢
rOpIOYMMHU BellleCTBaMH B OBITY.

[l1aHMPOBATh U OCYLIECTBJIATH Ha IPAKTHKE XUMHUYECKHE 3KCIIepUMEHThI, IPOBOAUTH
HabJII0ieHus, [ieJlaTh BbIBO/bI 10 pe3y/ibTaTaM 3KCIePUMeEHTa 0/, pyKOBOJCTBOM IleJjarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.
HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce HCCIeL0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIepP>KaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl HHTepHeTa oJ pyKOBOJCTBOM IeJjarora.

BricTpanBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALUIO U3
y4eGHUKaA U CIIPAaBOYHBIX MaTe-
pHaJIOB C ONIOPOH Ha IJIaH, PAMOTHO MCI0JIb30BaTh U3yYeHHbIH NOHATHHHBIN annapar Kypca
XUMHUH
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— MOJIEKYJIIPHOM Macchl KUCI0PO/a U 030Ha Ha
OCHOBAHUU aTOMHOW Macchl XHMHUY€ECKOI'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga. Ee cocraB. CTpoeHue. MosiekyJibl. *®u3nyeckue
cBolicTBa BoJbl. Boja kak pactBopuTesib.* PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HacChIIeHHbIX M HeHaChILeHHbIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBod [o/u
BelllecTBa B pacTBope (MpoLeHTHas KOHLIEHTpalusi).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/ioXKeHUE, peaKIUuu C
HaTpHeM, OKCU/IOM KasbLius, okcuaoM cepbllV [ToHsATHE 06
OCHOBaHUAX. PoJsib pPacTBOpOB B NpHUPOJie U B KU3HU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arpsisHeHue
NpUPOJHBIX BoA. OXpaHa M 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMOJeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaIOB).

PacTBopeHue BelecTB ¢ pa3JIMuHON paCTBOPUMOCTEIO.
HccnenoBaHue pacTBOPOB KUCJIOT U 1jes104ei ¢ MOMOLIbIO
WH/IMKAaTOPOB.

NabopaTopHble 1 NpaKTUYEcKne paboTbl
IIlpakmuyeckas paboma:

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

PackpbIBaTh CMbIC/ HU3yYaeMbIX IOHSTUH U IPUMEHSITh 3TH NOHSATHS IIPYU ONIMCAHUY CBOHCTB
Bell|eCTB U UX MpeBpalleHHH C TOMOLIbIO Nearora.

XapakTepu3oBaTh pU3NUECKHE U XUMUYECKHEe CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/IsITh ypaBHEHHUSI XUMUYECKHX PEAKLUH C y9acTHEM BOJbI C OTIOPOH Ha CXEMY.

OOBACHATD CYIIHOCTb IKOJIOTMYECKHX MMP06JIeM, CBSI3aHHbIX C 3arpsiI3HEHUEM NIPUPOAHBIX BOJ,
CIOCO6bI OYHUCTKHU BOJBI OT IPUMeCeH, MephI [0 OXpaHe BOJ, OT 3arpsi3HeHMUs 1ocJIe
peJBapUTebHOrO CTPYKTYPUPOBaHUS MaTepHaJia.

[11aHUpPOBATD U OCYLIECTBJISATh HA NPAKTUKe XUMUYECKHUEe IKCIIepUMEHThI, IPOBOAUTD
Hab6JII0IeH s, 1eJIaTh Bbl-

BO/IbI 10 pe3y/IbTaTaM 3KCIepUMeHTa 10/, KOHTPOJIEM I1e/Iarora, C UCI0JIb30BaHUEM KIIHILE.

CnenoBaTh NpaBUiaM G6e30MacHON paboThl B JIAGOPATOPUU NPU UCTIOJIb30BAHUU XUMUYECKON
nocy/ibl 1 060pyA0BaHUs 10, KOHTPOJIEM lefarora.

[TpoBOAUTH BBIUKUCIEHUS C TPUMEHEHHEM MOHSTHS «MacCcoBast Z10Jisl Bel[eCTBA B pAaCTBOpe» C
onopoi Ha GopMyJIbL.

Hcnosib30BaTh IPY BBINOJHEHUH YYeOHBIX 33/laHUH U B IpoLiecce UcCae[0BaTe bCKON
JeITeJIbHOCTHU Hay4YHO-TIIONYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOTO COJIep>KaHUsl, CIIPAaBOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa oJ, pyKoBOACTBOM Iejarora.

BricTpanBaTh pa3BépHYThle MMCbMEHHbBIE U YCTHBIE OTBETHI C OOPOU HAa HHPOPMALUIO U3
y4eOHHKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCNO0JIb30BaTh U3yYEHHbIN MOHITUHHBINA
annapar Kypca XMMHUH 110c/e IpeABapUTebHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Tema 8. ds1ieKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JMCCOLUALIUH.
DeKTponuTHYecKas  JUCCOLUALHUS. DNEKTPONUTBL U
HEDJIEKTPOJIHUTHI. Karuonst, aQHUOHBI. *MexaHu3M

JUCCOLMALMY BEIECTB C PAa3MUYHBIMM BHIAMU XUMHUYECKOH
cBs3u. IloHsaTne ocrenenu aucconmannu.* CUiIbHBIE U Cla0ble
3JIEKTPOJIUTHIL.

Peakiiun nOHHOTO OOMeHa. YCIOBHS HMPOTEKAHMS PEaKIHid
HOHHOTO O0MeHa 110 KoHIa. [oyHbIe U COKpanEHHbIe HOHHbIC

ypaBHEHUs peakuui. XHMHUECKME CBOIcTBa  KUCIOT,

OCHOBaHWI W CojJeld B CBeTe MPEACTaBICHUH 00

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHUH, a TAKXKe CMbIC/JI TEOPUU 3JEKTPOJUTHYECKON
JUCCOLMALMU C OTIOPOM Ha CXEMBI.

O6BACHATh NPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IOMOILbIO NTearora.
CocTaB/ATh YpaBHEHUs JUCCOLMALUU KHUCJIOT, lleIoueld U coJiel, MOJIHbIe U COKpalléHHbIe
HMOHHbIe ypaBHEHUS] XUMUYECKUX peaKLUil HOHHOTO 06GMeHa.

[l1aHKMpPOBATh U OCYILECTBJISTh Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOAUTH
HabJII0ieHUs, AeJ1aTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA M0CJie peJBapUTelbHON
paboThL

CiezioBaTh lpaBUJIaM 6e30MacHOM paboThbl B 1a60PaTOPUHU IPH UCIOJIb30BAHUN XMMHUY€ECKOHN
nocyZbl U 060py/10BaHUs 10/ KOHTPOJIEM Nearora.
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ANEKTPONUTHUECKON mucconuanuy. KadecTBeHHbIE peakiuu
Ha KaTHOHBI M aHHWOHBI: HOHBI XJOPHUA-, OPOMHI-, HOIHI-,
cyibdar-, ¢docdat-
THAPOKCHI-UOHBI, KAaTHOHBI aMMOHMS, MAarHus, KaibIus,
amoMuHus, kenesa (2+) um (3+), meam (2+), uuMHKa,
NPUCYTCTBYIOIINE B BOAHBIX PacTBOpPaX.

JleMOHCTpanumu

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

ONbITHI, UJIOCTPUPYIOLIYE IPU3HAKH TPOTEKAHUS
peakuuii MFOHHOTO 06MeHa.

JlabopaTopHble U NpaKTUYeCKHe

pa6oTsl

JlaGopaTOPHBIH OIIBIT:

Peakuuu HOHHOTO OGMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysnbdata megu(1l) u wénoun, kap6oHaTa HATPHUS U
COJITHOM KHUCJIOTHI, peaKiiys HeHTpau3anuu Mex 1y
TUJPOKCUAOM KaJIksl U COJISTHOM KUCTIOTOM.

Beruucienus

— M0 YpPaBHEHHUSAM XHMMUYECKUX PEAKIUH

kapOOHaT-,  CHJIMKAT-, AHUOHBI,

[Ipon3BOJUTD BBIYMCIEHUS 10 XUMUYECKHUM YPAaBHEHHUSAM.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKa U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmapaTt Kypca XMMHUU [10CJIe NPe/BapUTENbHOTO CTPYKTYPUPOBAHUS MaTepraJa.

Hcnosib30BaTh NpU BHINOJHEHUH YUeOHBIX 33/IaHUN U B IPOLiECCE UCCJIeI0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYIO JIMTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Nocjie KOHCY/IbTALMHU C NeJaroroMm

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4ecKnx
coeIUHEeHUI

(114)

Kiaccudpukanus HeopraHU4eCKUX COeJMHEHUH.
OKcuAbl: cocTaB, kKaaccupukanus (*oCHOBHbIE,
KHUCJIOTHBbIE, aMPOTEpHbIE, HECOJIe0Opa3yoIue Ha
npuMepe oKcy/a yriaepoaa Il v okenga asora I1*),
HOMeHKJaTypa *[lonyyeHune* u xumuveckre cBolcTBa
OKCH/IOB (B3aUMO/IeCTBHUE C BOJOH, KHUCJIOTaMH,
11eJ104aMH).

OcHOBaHUsI: COCTAB, kKiaccudukanus (11es104u U
HepacTBOPHMbIE OCHOBAHUs), HOMEHKJIATYPa,
dusnYecKre U XUMHYeCcKHe CBOKCTBa (B3anMO/IeiCTBHE C
OKCH/JIJaMU HEMETAJJIOB, KUCJIOTAMH, COJISIMU ), *CIIOCOGbI
nojay4yeHus.*

KucnoTsl: cocTaB, KJaccupukanusi, HOMEHKIATypa,
dusuveckue U XUMHUYECKUE CBOMCTBa (B3auMojeicTBUE C
MeTaJlJlaMH, OCHOBHBIMH OKCH/IJAMH, OCHOBaHUSIMH,
COJISIMU Ha NIpUMepe COJISTHOM U CepHOM KUCJIOT),
*crnoco6bl noy4eHus.* PsiJ ak THBHOCTH METAJJIOB.
Couiu (cpeJiHUe): HOMEHKJIATYPa, CIOCO6HI MOJTyYeHus,
B3aMMO/IEHCTBHE COJIEH C MeTalJIaMU, KUCJIOTaMH,
I11eJI049aMH U COJISIMU.

['eHeTHYeCKas CBA3b MEXY KJIaCCAMU HEOPTraHUYeCKUX
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OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHUH 110 MIabI0HY.

CocraBiieHHE CXeM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPIaHUUECKUX COEMHEHUIl Ha OCHOBE
OIpeIeNICHHUS.

Cocrasienre GpopMya OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSANHEHHH U Ha3bIBaHUE UX IO
MEXXlyHapOIHO! ¥ TPUBHAJIBHON HOMEHKIIATYpe C HCIIOJIb30BAaHUEM OIPECeICHHS 1 TaOIHIbI
PacTBOPUMOCTH.

KrnaccuduimpoBanue n3ydaeMbIX BEIIECTB MO COCTABY U CBOLCHEAM C ONIOPOH Ha OTIPEAENIeHNS,
CXEeMBI ¥ TabJIHITy PaCTBOPHMOCTH.

CocraBenne TaOIUIbI TEHETHIECKUX PSIJOB U CXeMbI «[ eHeTHuecKast B3anMOCBSA3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKUX COSIMHEHHMIN» O] PyKOBOACTBOM IEIarora.

[Iporuo3upoBaH#e CBOWCTB BEIIECTB HA OCHOBE OOLIMX XUMUYECKHX CBOMCTB U3yUYEHHBIX KIIACCOB,
IpYI BEUIECTB, K KOTOPHIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUIN» 0/l pyKOBOJCTBOM IIe/larora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH pPeaKIiii, HJUTIOCTPUPYIOLNX XMMUYECKUE CBOHCTBA
H3y9IEeHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB H3yUEHHBIX KJIAaCCOB, TPYIII, a TaKKe
TIOATBEPKAAIOIINX FeHETHUECKYIO B3aMOCBSI3b MEX/Ty HUMH, C OIIOpOH Ha BepOATBHYIO CXEMY B
Ka4eCTBE 3pUTEIILHON OTIOPHI.

CocraBieHre MOJIEKYJSIPHBIX YPaBHEHUH Peaknuii 0 CXeMaM C IPeIBAPUTEILHBIM 00CYKICHHEM
BBIOOPA pearupyroLux BEIIeCTB.

Brryucnenue no ypaBHEHUAM XUMUYECKUX PEAKIUH KoJM4yecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN NMPOLYKTOB PEaKIHHU 110 AITOPHUTMY.

[TnanupoBaHue U OCYILIECTBIEHUE HA TPAKTUKE XMMUYECKOT0 IKCIIEPUMEHTA U HAOIIOAEHUS O]




coeiHeHUi. ['eHeTHYecKkue psabl [loHATHE 06
*aMpOTepHBIX FTUAPOKCHAAX (Ha MIpUMepe [IUHKA U
aJIIOMUHMSA): XMMHUYeCKHe CBOMCTBA B3aUMoJecTBHE C
KHUCJIOTaMU U LeJI0YaMH, pasJioXKeHHe IPpY HarpeBaHuu.*

AemoHcTpauumn

O6pas1bl HeOPraHMYeCcKUX BellleCTB Pa3/IMYHbIX KJIACCOB.
B3aumozielicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUZ,0M
megu(1I).

Peaknus HeHTpasn3aLuu.

BeITecHeHHe 0HOTO MeTaJlJIa IPYTHM U3 pacTBOpa COJIH.

Nab6opatopHble 1 NpakTMyeckne paboTbl
JlabopaTopHbIE ONbBITHI:

B3anMozelicTBHE KHCJIOT C MeTa/IaMH.

[lostlydyeHre HepaCTBOPUMBIX OCHOBAaHU.
B3anMozeiicTBYe HepacTBOPHMBIX OCHOBAHHH C
KHUCJIOTAMHU.

Pasnoxenue rugpoxkcuga megu(1l) npu HarpeBaHuH.
[IpakTHyeckas paboTa:

Ne 7. PelieHue akcriepuMeHTabHbIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIAaCCHl HEOPraHUYeCKUX COeZIJMHEHUM».

BeruuciieHus1
— M0 YpPaBHEHHUSAM XHMMUYECKUX PEAKIUH

PYKOBOJCTBOM yUYHUTEJNS.
DopMyIHpoBaHHE BBIBOJOB 10 pe3yIbTaTaM AKCIIEPUMEHTA € HCIIO0JIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUe C HOMOIIBIO MIEJ[arora 1 BEIIOJIHEHUE MpaBrII 0e301acHoi paboTH B 1abopaTopun
TIPY UCTIONb30BaHNH XUMUYECKOH OCYIBI B 000PYTOBAHHS.

Hcnionb30BaHue NPHY BBINOIHEHUH YUeOHBIX 3a0aHUM U B MPOLECCE UCCIIEN0BATENbCKOM A TeNbHOCTH
HAaYYHO-IIOMYJISIPHOM JIMTEPATYPbl XUMUUECKOTO COAEPIKAHMUs, CTIPABOYHBIE MaTEePHATIbI, PECYPCHI
HntepHeTa, ocyliecTBIeHHE BBIOOpa MO PyKOBOACTBOM HACTABHUKA.

BricTpanBanue pa3BEPHYTHIX MMUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOil Ha MHGOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTEePUaOB, TPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHITHOTO
ammapara Kypca XMMHH C UCIIOIb30BaHUEM IUIaHA, OTIOPHBIX CIIOB, JITOPHTMA.

Pasaen 3. Bew,ectBo U XMMUYECKUE

peakuum, 4y

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

*[TousiTue o CKOpPOCTH XUMUYCCKOM pCaKuuu. (DaKTOpLI,
BJIMAOIIUE HAa CKOPOCTH XUMHUYECKOMN pCaKkuuu. Ilonsatue o

TFOMOI'€HHBIX W TE€TCPOIrCHHBIX pPEaKIUAX. ITousitue 06

O6paTI/IMI)IX " HeO6paTI/IMLIX XUMHUYCCKUX  pCaKIUAX.
[Tonstue 0 XUMHYCCKOM PpaBHOBECHU. CMeIlIeHI/Ie
XUMHYECKOI'0  PpaBHOBECHUA. (I)aKTOpLI, BJIMAKOIIHUE Ha

CKOPOCTh XUMHYECKOM PEaKIMU U MOJOKECHUE XUMHICCKOTO
paBHOBecus. Knaccudukamuss XUMHYECKHUX PEAKIHUH 10
pa3HBIM OCHOBaHUSIM. *

PackpbIBaTh CMBICIT H3Y4aeMBIX IOHATUH ¥ IPUMEHATE 9TH MOHATHS MPU ONMCAHUI CBOWCTB BEIIECTB
HX IpeBpaIleHuH.
KiraccuduimpoBats XMMHYECKHE PEAKLIUH 10 Pa3IHIHBIM MIPU3HAKAM.

V cTaHaBIMBaTh 3aBUCUMOCTD CKOPOCTH XUMHYECKOMN peaKuru OT pa3JIMYHBIX (baKTOpOB nong

PYKOBOJACTBOM YYUTEJIA.

npOFHO?:I/IpOBaTL BO3MOXXHOCTHU NPOTCKAHUA XUMUYECKUX HpeBpaH.[CHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX MOCJIC

MpeaBaPUTEILHON pabOTHI.

Dripenenstb OKHCIUTENH U BOcCTaHOBUTENH B OBP.

CocTaBNATh NMEKTPOHHBIN OallaHC peaKIvy.

[TpON3BOAUTH BBIYUCIICHHS TT0 XUMHYECKAM YPABHEHHUSM [0 alTOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIC M YCTHBIE OTBETHI C OIOPOi Ha HH(POPMALMIO U3 y4eOHHKA U

CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIOIb30BaTh N3yUECHHBIN MOHATUIHBIN anmapaT Kypca XUMHUH
TI0CJIE TIPEBAPUTEIBHOTO CTPYKTYPUPOBAaHHS MaTepuania.

Hcnons30BaTh IpH BHINOJIHEHUH Y4€OHBIX 3alaHUI U B TIPOLIECCE HCCIEA0BATENbCKON AeATENbHOCTH
HAayYHO-TIOMYJISIPHYIO JTUTEPATYPY XUMHIECKOTO COAEPIKAHHS, CIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
HHTepHeTa mocie KOHCYIbTallH C IIeJarOroM.

PaCKpLIBaTI) CMBICJT U3Yy1aCeMbIX HOH}ITHﬁ, a TaKiK€ CMBICII TCOPUHN BHQKTpOJIPITPI‘IeCKOﬁ JUcconmuamnuu ¢
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OTIOPOH Ha CXEMBI.

DOBSACHATD TPUUUHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IIeJarora.

CocTaBiATh ypaBHEHNS AUCCONUAIINH KHCIIOT, IIET0Yel U COJICH, ITOJTHBIE U COKPAIEHHBIE HOHHBIE
YpaBHEHUS] XMMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[[1aHMpPOBATh U OCYLIECTBIATH HA MPAKTUKE XUMHIECKHE SKCIIEPUMEHTBI, IPOBOAUTH HAOMIOACHHS,
JIeTIaTh BBIBOJBI IO PE3YNbTaTaM 3KCIEPUMEHTA I10CNe MTPEABAPUTENbHOM PaboThL

CrenoBats npaBuiaM 6e30macHOi paboTH B 1a00paTOPUH MIPH UCIIOIB30BAHIH XUMHYECKOI MOCY Bl
000py0BaHUs O KOHTPOJIEM Iearora.

[IpOM3BOUTE BBIYHCIICHAS 110 XUMUYECKAM YPaBHEHHUSIM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OITOPOH Ha HH(POPMAIIIO U3 ydeOHNKa U
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIIOIB30BaTh N3YUSHHBII NOHSATHHHBINA anmapar Kypca XUMUR
HOCJIe TIPEeIBAPUTEIIHHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnonb30Bats py BEITOTHEHUH yIEOHBIX 3aIaHUH U B TIPOIIECCE MCCIIE0BATENILCKON AESTEIFHOCTH
HAyYHO-IIOMYISIPHYIO TUTEPATYPY XUMHIECKOTO COAEPKAHHSA, CIPABOYHBIC MATEPHAIBI, PECYPCHI
MHTepHeTa nocne KOHCYJIBTAIMH C TIEAarOTOM

9 KUIIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBatowme faHHbIN pasgen
nporpammbl, OcHOBHOE coaepKaHue
M KOINYECTBO YacoB, OTBOAMMOeE
Ha UX u3yyeHue

OCHOBHbIE BUAbI AEATE/IbHOCTH
obyuatowmxca

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

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKIX
anementoB JI. . MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHYECKIX
JJIEMEHTOB IIEPBEIX TPEX MEPUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHUEM 3JIEMEHTOB B
MEePHOIUIECKON CUCTEME U CTPOSHHEM HX aTOMOB.
Knaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAs). XUMHYECKHUE CBOMCTBA
BEII[ECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsI3b
HEOPraHWIECKHX BEIECTB.

CrpoeHne BemecTa: BUIbI XUMUYECKON CBSI3U U THITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. *

XUMHYECKHe peakyi. KIacCU(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHMSIM.

Teopust 37€KTPOIUTHICCKOH IUCCOIUALUH

JleMOHCTpanumu

1. Mogenu KpucTa//In4eCKUX pelléTOK HeOpraHU4YeCcKUxX
BelleCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHbIE peaKIK Ha HOHBI
B pacTBope".

KontponbsHas padota Ne6 «DeKTpOoTUTHIECKAs TUCCOUAIIN

XapaKTepHu30BaTb XMMUYECKHE 3/IEMEHTBI NIEPBBIX TPEX ePUOJ0B, Ka/IUA U KaJIbLUsA 10 UX
noJioxkenuio B [lepuosnyeckoit cucreme /l. . MensiesieeBa c onopoi Ha aaropuTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HeoOpraHMYeCKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOH Ha
cxeMy, TabJIMLy pPaCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHe CBOHCTBA BEIECTB PAa3/IMYHBIX KJIACCOB, NOJTBEPXK/AATh
CBOMCTBA IPUMepaMH MOJIEKYJ/IIPHBIX yPABHEHUH XMMHUYECKUX PEAKIMUA C OTIOPOH Ha CXeMY.

OnpesensiTh BUJ XUMUYECKON CBSI3U U TUI KPUCTA/INYECKON PELIETKHU BelllecTBa C ONIOPOH Ha
CXeMy.

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

BricTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOY Ha
nHdopMaIuio U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJloB, TPAMOTHO UCI0/1b30BaTh U3y4eHHbIN
NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUYe6OHBIX 33/JaHUH U B ITpoIiecce HUCCae0BaTelbCKON
JlesiTeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Mo pyKOBOACTBOM Nlefarora.

PackpbIBaTh CMBICT TEOPUH 3JIEKTPOTUTHYCCKON quccorranii. OObACHATh MPUIUHEIL

JIEKTPOIPOBOAHOCTH BOIHBIX PACTBOPOB;

CocTaBisITh ypaBHEHHS AUCCOLHUAIMN KHCIIOT U ILEeNI0Yeii, TIOJTHBIe ¥ COKPAIleHHbIe XUMUYECKHE

YPaBHEHHUSI XUMHIECKHUX PEAKIMi HOHHOTO OOMEHa.

Paszaen 3. HemeTasibl

U UX coeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTHKaA
XUMUYeCKHX 3j1eMeHTOB VIIA-
rpynmnsl. 'asioresnst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEHUS aAaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX
cTeneHu okucaeHus. CTpoeHre U pU3HYecKre CBOHCTBA
HPOCTBIX BEIECTB — I'aJIOreHOB. XUMHYECKHEe CBOHCTBA
Ha NpuMepe xsopa (B3auMo/ieiCTBHE C MeTa/lJIaMHy,
HeMeTa/UIaMH - BOZ,0POJIOM U KHCI0PO0M, *1eso4amMu*).
XnopoBogopo. CostsiHasi KUC/I0Ta, XUMHUYeCKHe CBOWCTBA,
*nosydyeHue*, npuMeHeHre. KauecTBeHHbIe peaKkIUK Ha
rajJloreHu/1-MoHbl. */[eficTBUE XJI0pa U XJI0POBOOPO/A Ha
OpraHu3M ueJioBeKa.* BakHeMH1Me XJI0pUABI U UX

O6BACHATD 0061IHEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB HEMETAJIJIOB U UX COeJUHEHUH B
npejiesiax MaJsbIX IEPUO/OB U IVIaBHbIX NoArpynn [lepuoanyecKkoi cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C MCIOJIb30BAHHEM CXEMBI.

XapakTepHu3oBaTb PU3HYECKHE U XUMHUYECKHE CBOWCTBA NPOCTHIX BELIECTB raJIoreHoB (Ha
IpHUMepe XJIOpa) U CJI0XKHBIX BELECTB (XJ10pOBOA0PO/A, XJIOPU/iA HATPHUS), CIOCOBBI UX
NOJIy4eHUs], IPUMeHEHHE U 3HaYeHHe B IPUPO/ie U )KU3HU YesIoBeKa MocJie
CTPYKTYpHUPOBaHHs MaTepyaJa.

Onpefie/1siTh raJIOreHU/I-MOHBI B pACTBOPE C UCMO0JIb30BaHUEM Tab. IuIbl "XapaKTepHble
peakLuuy Ha aHUOHBI".

[11aHMPOBATD U OCYLIECTBJ/ISATh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTBI, TPOBOUTD
HabJII0/IeHUs, [1e/1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIePUMEHTA [10CJIe TPe/iBapUTEIbHON
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HaxoXJeHue B IIpupoje.

JleMoHCTpanumu

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

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThl
JlabopaTOPHBIH OIBIT:

Pacno3snaBaHue XJ10pU/-MOHOB.

paboThL.

CrnefoBaTh npaBu/IaM 6e30MacHOM paboThI B JJabOPAaTOPHU NPHU UCIIOJIb30BAaHUU XMMUYECKOH
HOCYy/ibl M1 060PY/10BaHHUS IO/, PYKOBOJICTBOM Ile/larora.

BricTpauBaTh pa3BEpHYTHIE MUCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOH Ha MHPOPMALIUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSITUHHbBINA
anmnaparT Kypca XHMHUH.

Hcnosib30BaTh NpU BINOJHEHUU YUYeOHBIX 33/IaHUN U B IPOLiECCE UCCJIeI0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYO JIMTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHabl, pecypcbl UHTepHeTa

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

OO6wu1as XxapakTepuCcTHKa 3JieMeHTOoB VIA-rpynmneol.
OCcoGEeHHOCTH CTPOEHUSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpoel-me u
¢dusuveckre cBOMCTBA NPOCTHIX BELECTB — KUCIA0POAA U
cepBhl.

AnnotrponHsle MoaubHKaLUH KUCJI0POJA U CephI.
XuMuyeckre cBoMcTBa cepbl. CEpOBOIOPO/, CTPOEHHUE,
dusnyecKkre U XMMHUYecKHe CBOWCTBA (KUCIOTHbBIE U
BOCCTAaHOBUTeJIbHBIE). OKCH/BI CepbI KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHas KUCI0Ta, dusnyeckue

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

*XUMHYecKre peaKL Uy, JexXalyue B OCHOBe
IIPOMBIIIJIEHHOTO CII0C06a MoJy4YeHUs] CEpHON KHUCIO0ThL*
CoJsu cepHOM KUCJIOTBI, KaueCTBEHHas peaKLus Ha
cysibdaT-uoH.

Haxox/ieHre cepbl U €€ coeZJUHEHUH B TPUPO/IE.
*XUMHUecKoe 3arpsi3HEHHE OKPYKaloLeH cpefibl
COeIMHEHUSIMH cephl (KUCJIOTHBIE JOK/1, 3aTpsI3HEHUE
BO3/lyXa U BOZ0EMOB), CIIOCOGHI €ro MpeoTBpaleHus.*

JleMOHCTpanumn

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

JlaGopaTopHble U MPpaKTHYeCKHUe paGoThI
JlabopaTopHbI€e OMBITHI:

O6HapyxeHUe cyabdaT-HOHOB.

B3auMozielicTBre pa36aBJeHHONU CEPHON KUCJIOTHI C
LIIMHKOM. BeIuuc/ieHust

110 YpaBHEHUSIM XUMHUYECKUX PeaKI[UH;

O6bACHATD 0611e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coelMHEHUH
C Y4ETOM CTPOEHUS UX aTOMOB C 0IIOPOH Ha cxeMy "Hi3MeHeHHMe painyCcoOB B NOATpyNnax".
XapakTepusoBaTh $uU3NUECKHE
Y XMMHUUYeCKHe CBOMCTBA IPOCTOr0 BellleCTBa CePhI U eé coeJMHEHUH (cepoBoi0po/ia, OKCH/IO0B
CepBbI, CEPHOU KUCJIOTHI, CyJIbPATOB), CIOCOGHI UX MOJIyYEeHHS], IPUMEHEHHEe U 3HAaYEHHUE
B IIPUPO/Ie U )KU3HU YesI0BEKA C OOPOH Ha CXeMy U IJIaH.

OnpenensiTb HaJM4YMe CyJ1bdaT-HOHOB B pacTBODe.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX TP06JieM, CB3aHHBIX C IepepaboTKOH coeJHUHEHUH cephl
nocJie CTPYKTypUpPOBaHUsI MaTepHaa.

[ls1aHMpPOBAaTh U OCYLIECTBAATh Ha IPAKTHKE XUMUYECKHEe 3KCIIePUMEHTBI, IPOBOAUTH
HabJ1I0/leHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepUMeHTa.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHY XUMUYECKON
nocy/ bl 1 060pyA0BaHuUs 110/ pyKOBO/ACTBOM Iefiarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSM 0 aITOPUTMY.

Hcnosib30BaTh NpHY BLINOJIHEHUH y4e6OHbIX 3aJaHUH TEKCThI y4eGHMKA, CIPaBOYHbIe
MaTepHasbl ([lepuouiecKyro CHCTEMY XUMUYECKUX 31eMeHTOB /[l. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOZIE, 3JIEKTPOXUMUYECKUH PsijJi HANPsHKeHUH
METaJIJIOB).

Hcnosib30BaTh NpH BHINOJHEHUH Y4e6-

HBIX 33/IaHUH U B IIPOLECCE UCC/Ie0BATEbCKOH e TeIbHOCTH HAyYHO-IONYJISIPHYIO JIMTEPATyPy

XMMHYECKOI0 CO/IepKaHus, CTpaBOYHbIE MaTepuasbl, pecypcbl MHTepHeTa

1ocJle KOHCYJIbTAlMY C IelaroroM
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Tema 5. O61asa
XapaKTepHUCTHKA
XUMHYeCKHX 3/1eMeHTOB VA-
rpynibl. A30T, pocdop u ux
coeJUHEeHUs

(74)

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

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

AMMuak, ero pusrnyeckue U XUMHUYECKUEe CBOMCTBA
(oxuc/IeHHEe, OCHOBHBIE CBOMCTBA BOJAHOTO pacTBoOpa),
*nosyyeHue* u npuMeHeHue. CoJIM aMMOHHUS, UX
dusnveckre U XUMHYECKHE CBOUCTBA (pasJioKeHUe,
B3aMMOJIeHCTBHE CO L[eJI0YaMH), IPUMeHEHHE.
KauecTBeHHas peakijysi Ha MOHbl aMMOHHUSI.

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

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

docdop, *amnorponHsle Mogudukanuu pocdopa*,
¢du3nyecKre U XUMHYECKHe CBOMCTBA (B3aUMOJIeCTBHE C
MeTa/yIaM{, HeMeTa/lJlaMH, *KOHILeHTPUPOBaHHOM
a30THOU U cepHOM KHUCI0TaMu).*

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

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

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

JlaGopaTopHbie ¥ IpaKTHYEeCKHEe PaGoThI
JlabopaTOpHbIe ONbIThI:

1. BsauMoeicTBHE coJieli aMMOHHUS C 1EJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMu a30THbBIX U GocPOpHbBIX
yA00peHUM.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYeHHe ero CBOMCTB.

Buruucaenus

O6bACHATD 0611e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-IpynIbl U UX
CoeIMHEHUH ¢ y46TOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTbh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA IPOCTHIX BelleCcTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, CoJied aMMOHUS, a30THOW KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoii kuca0ThI, PocdaToB), CIOCOGHI UX MOJYYEHUS], IPUMEHEHUE U
3Hau€eHUeE B IPUPOJE U XKU3HHU YeJI0BEKA C UCNI0/Ib30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUSA U pocdaT-UOHBI B PACTBOPE C UCNI0/Ib30BAHUEM TAGIHUILbI
"XapakTepHble peakLlMM Ha KATUOHBI U aHUOHBI .

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM COeAUHEHUH
asoTa u pocdopa B OKpyKarlieH cpee.

[l/1aHUPOBATb U OCYLIECTBJSATH HA NPAKTHKE XUMUUYECKHE 3KCIIEPUMEHTBI, IPOBOAUTh
HabJII0ieHus, [ieJlaTh BbIBOJbI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHN XUMUYECKON
nocy/bl 1 060pyA0BaHUS.

[Ipou3BOAUTE BBIYUCIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

Hcnosib30BaTh NpH BbIITOJIHEHUY yUe6OHbIX 33/JaHUHM TEKCThI yyeGHUKa, CIPaBOYHbIe
MaTepHasbl (IEPUOJUIECKYIO CUCTEMY XUMUYeCKUX 371eMeHTOB /I. M. MeHze ieeBa, Tab ULy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
METaJIJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLIeCCe UCCIeJ0BaTEIbCKON
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI'0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1ocJie KOHCY/IbTalMH C eAarorom
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— I10 YypaBHEHUAM XUMHUYECKUX peaxumﬁ

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

YryiepoJ M KpeMHM# M UX
coeJUHeHUs

(84)

Yrnepop, assoTpomnHble Mogubukanuu (rpadur, anmas),
pacnpocTpaHeHHe B IpUpo/ie, GU3NYecKHe U XUMUYECKHe
cBoiicTBa. Afcopbuusa. Kpyrosopor yrieposia B Ipupo/ie.
Oxcuapl yrieposa, ux GusnyecKue U XMMHUYeCKHe
CBOHCTBA (B3aMMOJeHCTBYE C MeTa/l/IaM{, HeMeTaJ/lJIaMHy,
*KOHLEHTPUPOBAHHOM a30THOM U CEpHOH KUCI0TaMHu)¥,
UX JleHiCTBUE Ha KUBbIE OpPraHU3MBI, *1o/yyeHne*

¥ IpUMeHeHHue. *JKoJioru4ecKre npo6JieMbl, CBA3aHHbIE C
okcugoM yruepoga(lV); runoresa riobaabHOTO
NOTeIJIEHUs] KIMMAaTa; TapHUKOBLIN 3 peKT.*

YroJibHast KUCJI0TA U €€ coJi, UX GU3nvecKre U
XUMHYeCKHe CBONCTBA, nolyvyeHue U IpuMeHeHUe.
KavecTBeHHas1 peakiys Ha Kap6OHAT-UOHBI.
*Wcnosb30BaHKe KApOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJIEHHOCTH, CeJIbCKOM X03sicTBe.*

KpemHu#, ero pusnyeckue U XuMuieckre CBOMcTBa (Ha
npuMepe B3aUMOoJIeCTBUSA C MeTalJlaM{ ¥ HeMeTaJlJlaMH),
*MoJiy4eHue U IpUMeHEHHE B 3JIEKTPOHUKe.*
*CoeJJMHeHUs] KpeMHUs B iprupoje. O6uue
npezcTaBjeHNs 06 okcuze kpeMHusA(IV) u kpeMHueBoOH
kucsoTe. CUWIMKAThI, X UCNIOJIb30BaHUE B OBITY,
MeJMLIMHE, TPOMBILJIIEHHOCTH. BaxkHel e
CTpOUTe/IbHbIe MaTepHaJbl: KEPAaMHUKa, CTEKJIO, [[EMEHT,
6eTOoH, xes1e306eToH. [IpobieMbl 6e30mMacHOTO
UCII0JIb30BaHHUsI CTPOUTEJBHBIX MaTEPHA/IOB B
NOBCeJHEBHOM :KU3HU.* JleMOHCTpanuu

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

Apncop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [Ipotusoras.

BupeomaTepuasbl: CUIMKaTHas NIPOMBILLIEHHOCTD.
Mogeiu MoJieKy./1 OpraHUYeCKHX BellecTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbIi onbIT: KayecTBeHHas peaknusa Ha
KapboHaT-HOH. [IpakTHUYecKkue paboThl:

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

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

BeruuciieHus mno YpaBHEHHUAM XUMUYECKHUX peaKuuﬁ
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O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
CoeZIMHEHUH ¢ y46TOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA NPOCTHIX BELIECTB yIiepoJa U
KPEeMHHUSA U UX coeJuHEeHUH (OKCU/L0B yTrjIepoJa, yroJbHOM KHCI0ThI, Kap6OHATOB, OKCH/A
KPeMHU$, KpeMHHEBOH KUCJIOTBI, CHIIMKATOB), CIOCOOBI UX IOJIy4eHUs, TPUMEHEHHe
Y 3HaYeHHe B IPUPOJie U XKU3HU YesI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XK/JeHUEM YIJIEKHUC/IOTO ra3a
B OKpYy»arolleil cpefe.

[ly1aHUpPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUY€ECKHe SKCIIepUMEHTHI,

[IpoBoAUTE HAbII0/I€HNS, [le/1aThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEpUMeHTa ocJie
npeABapUTEIBbHON pabOTHL.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUH XUMUYECKON
nocy/bl 1 060pyA0BaHUs.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3alaHUH TEKCThI yue6HNKA, CTIPaBOYHbIE
MaTepuasbl ([leprognyeckyro cucTeMy XMMUYeCKUX 3jeMeHTOB /I. M. MeHze ieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U coslel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HANPsDKeHUH
MeTaJlJIOB) T0C/Ie KOHCYJIbTAIMH C [1eJJaroroM.

Hcnosib30BaTh NpH BBINTOJTHEHUH YYeOHBIX 3a/laHUH U B IIpoliecce Uccae0BaTe1bCKON
JlesiTeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUUECKOT0 COZlepP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa




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

Tema 7. O6111e CBOMCTBaA
MeTaJlJIOB
(449)

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

. U. MeHzienieeBa U cTpoeHUs aToMOB. CTpoeHue
MeTaJlJIoB. MeTa/iMyeckas CBSI3b U MeTa/JIMYecKas
KpUCTa/INYecKas pelléTKa. JJ1eKTPOXUMUYECKUH psj
HalpsbKeHUH MeTasnoB. Pu3nyeckue U XMMHUYeCcKHe
CBOICTBA MeTaJLJIOB (B3aUMOZe€CTBUE C KUCJIOPOI0M,
BO/JI0H, KMcIoTaMu). *O611e CI0CO6bI MOTYIEHUS
MeTaJ/lJ10B.*

*[loHsITHE 0 KOPPO3WH METAJIJIOB U OCHOBHBIE CIIOCOODI
3alIUThI OT KOppo3uu. CIJIaBbl (CTaslb, YYTYH,
JIOpaJIIOMUHUM, 6pOH3a), UX IPUMeHeHUe B GbITY U
NPOMBIIJIEHHOCTH. *

JleMOHCTpanumu

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

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

JlaGopaTopHble U NPaKTUYEeCKHUe PaGoThI
Jla6opaTopHble ONBITHI:

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

BeruuciieHus1
10 YPaBHEHUSIM XMMHUYECKHUX peaKLUH.

PackpbIBaThb CMBICJ U3y4aeMbIX NOHATHUH U IPUMEHATb 3TH OHATHA NPH ONHCAHUU CBOUCTB
BellleCTB U UX NpeBpalleHu .

O6bACHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-MEeTaJIJIOB U UX
COeJJMHEeHUH C y4TOM CTPOEHHUs UX aTOMOB.

XapaKTepHu30BaTh CTPOEHHE METa/IJIOB, 061Ie GU3NYeCKHe U XUMHUYeCKHe CBOMCTBA MeTaJlJIOB.

XapakTepHu30BaTh 0611 Ke CIOCOOBI OJyYeHHUs] MeTa/lJIOB N0C/Ie CTPYKTYPUPOBaHUSA
MaTepHaJa.

CieioBaTh MpaBUJIaM 6e30MacHOM paboThl B JJa60PATOPUHU PH UCIOJIb30BAHUU XUMUY€ECKOH
OCyZAbl U 060PY/10BaHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpU BBIITOJIHEHUH yUe6OHBIX 3a/laHUH TEKCThI yue6HUKA, CIpaBOYHbIE
MaTepuasbl ([leprognyeckyro cucTeMy XUMHUYeCKUX 37ieMeHTOB /I. M. MeHze ieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUM U coslel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HANPsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BbIITOJIHEHUH yUeOHbIX 3a/laHUH U B IIpoliecce UCCIe0BaTelbCKOU
JlesiTeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa nocJie npejBapUTeIbHON KOHCY/IbTALUHU C IIeZJaroroM

Tema 8. BaxkHelIne
MEeTaJLJIbl U X COEAUHEHUS
(164)

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

dusnveckre U XUMHUYECKHE CBOUCTBA (Ha mpuMepe
HaTpHs U Kasvsi). OKCUIbI U TUAPOKCU/IbI HATPUS U KaTHS.
[I[puMeHeHHe LeI0YHbIX METAJJIOB U UX COeJUHEHUH.
[llesiouHO3€eMeIbHbIE MeTaJ/LJIbl MATHUM U KaJIbIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproaudeckoit cucteme
XUMU4YeCKHX 3/ieMeHTOB /. U. MeHiesieeBa. HaxoxeHue B
npupojie. Pu3ndeckre U XUMHUYECKHE CBOHUCTBA.
BaxkHeH e coeIMHEHUS KaablusA (OKCUJI, TUIPOKCU,
coun). *XKécTkocTb BOABI M CIIOCOOHI €€ ycTpaHeHus.*

OGBsICHATD 061e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-METAJIJIOB B IPyNINax v
UX COeIUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb QU3NYECKHE U XUMUYECKHe CBOWCTBA MIPOCTbIX BELECTB METAJIJIOB U UX
coeJlMHeHUH (OKCUJIOB, TUJIPOKCH/IOB, COJIel) C OTIOPOM Ha CXEMY, CIIOCOOBI UX MOTYIEHUs,
IpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa.

Pacrio3HaBaTh ¢ MOMOIIBIO KaueCTBEHHBIX PeaKI[Mi HOHBI METAJJIOB (MarHus, aJIlOMUHUS, IIMHKA,
JKeJie3a, MeJlH) C UCTI0/Ib30BaHNeM TabJ Kbl "XapaKTepHble peaKI[My Ha KATHOHBI".

[l1aHupOBaTh M OCYIECTBJATD HA MPAKTHKe XUMUYECKHE IKCIEPUMEHTHI, IPOBOJUTh
HabJII0/IeHus, /1eJIaTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CrnezfoBaTh NpaBuIaM 6e30MacCHON paboThI B 1a60PaTOPUY IPH HCIIOJIb30BAaHUU XUMUYECKON
NOCYZbl ¥ 060PYZ,0BAHMS.

[Tpon3BOUTE BEIYMUCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.
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Amomunuil. [lonoxeHue B [lepruoanyeckoit cucreMe
XMMHYeCcKUX aeMeHTOB /I, . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XUMUYeCcKHe CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
IUAPOKCHUAA.

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

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

JleMoHCTpanum

B3auMozelicTBHe HaTpHUs C BOJOM.

OxpaunBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OxpauvBaHue JIaMeH! HOHAMU KaJIbLIUsl.
B3auMozielicTBHe OKCH/IA KaJbIIUs C BOJIOM.
BujieomaTepuasbl: ropeHHe Keje3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble M NPaKTHYeCKUe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMu aJIIOMUHHSA U €T0 CIJIABOB.
AmdoTepHbIe CBOKWCTBA THPOKCHA AJIIOMUHHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.

YKécTkocTb BOABI U METO/IbI €€ yCTPaHEeHHUH.
[IpakTH4eckre paboThI:

Ne 10. Pewrenuve akcnepuMeHTaJIbHbIX 3a/1a4 110 TEMe
«MeTannbi».

BeruuciieHus1
110 YPaBHEHUSIM XMMHUYECKUX peaKLui

BeicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALUIO U3
y4yeOGHHUKa U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmapar Kypca XUMHH.

HWcnosib30BaTh MPU BBINOJHEHUU YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JlesITe/IbHOCTH HayYHO-OMYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOI0 COJIEPXKaHUs, CIPABOYHbIE
MaTepHabl, pecypcbl UHTepHeTa

Pasaen 3. MepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHnYeckux Bewectsax, 104

Tema 9. lNepBoHa4YanbHblE
XMMUYECKME MOHATUA 06
OpraHMYyecKux BelecTsax

06mue mpejcTaBieHUss 06 OCOGEHHOCTSAX COCTaBa M
CTpPOeHMUA OpraHu4yecKHux coeiJMHeHUH yrjepoja.
HepBOHa‘-IaJIbeIe MOHATHA 06 OpraHU4YeCKHX BelleCTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KucaoTa). *Ux
COCTaB u XUMHYECKOEe CTpoeHue. KJIaCCI/I(l)I/IKaLU/IH
OpraHU4eCcKux BeLL[ecTB.* [lonaTve o0 OHOJIOTUYECKHU
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XHU3HHU YeJIOBEKa. *MaTepI/IaJIbHOG €JUHCTBO

OO6BACHATbL NIPUYUHBI MHOTO06pa3usl BELeCTB, WTIOCTPUPOBATh B3aUMOCBSA3b
HeOpraHU4eCcKUX COeJJMHEeHUN yrjepo/ia U OpraHUYeCKUX BeleCTB 110/, pyKOBOACTBOM
y4UTeNA.

OO6BACHATD YCJA0BUS 6€30I1aCHOI0 UCMOJIb30BAHUS BEIeCTB U XUMHUYECKUX PeaKI[UH B GBITY.

XapakTepHu30BaTh POJIb XUMHUH B Pa3/IUYHBIX chepax JesTeSTbHOCTH JII0JeHd, OCHOBHbIE
BellleCTBa U MaTepuasibl, IpUMeHsEMbIe B )KU3HU COBPEMEHHOI0 YeJIoBeKa.
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OpraHU4eCcKHX U HEOPraHUYEeCKUX CoeJUHEHUI.*
[IpuposHbIe UCTOYHUKH YT/IEBOAOPO/OB (YToJb,
NPUPOHBIH I'a3, HePTh), NPOJYKTHI X NEPepabOTKH, UX
pOJIb B GBITY U TPOMBILIJIEHHOCTH.

Paspen 4. O6001menne matepuana 1o Kypey «Heoprannaeckas XuMusi» (4 1)

Tema 10. Xumus 1 okpyxaromas
cpena, 14

HoBble MaTepuasbl U TeXHOJIOTHU. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
3n0poBbe. be3onacHoe ucnosib30BaHYE BeLECTB

Y XUMHUYEeCKUX peaKLUi B GBITY.

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

PoJib XMMHH B pellleHUH 3KOJIOTUYECKUX TPOo6IeM

06061eHre MaTepyaa no
Kypcy «Heopranunieckas
XUMHUsY, 34

O6o0611eHMe U cUCTeMaTH3alMs 110 Kypcy
«HeopraHuyeckast XuMusi»

XapaKTepHu30BaTh POJIb XUMHUH B PAa3JIMUHbIX chepax JeATeSbHOCTH JII0/ieHd, 0CHOBHbIE
BellleCTBA U MaTepHaJibl, IpUMeHsIeMble B )KH3HU COBPEMEHHOI'0 YeJI0BEKa.

. O6'BAACHATD YC/I0BUSA 6€3011aCHOI0 UCI0JIb30BaHUSA BEIECTB U XUMUYECKUX PEAaKLUH B OBITY

AHa/M3MpoBaTh U KPUTUYECKH OLlEHUBATh MHPOPMALHMIO O BJAUSHUYU NPOMBILIIEHHOCTH,
CeJIbCKOI0 X035 CTBa, TPAHCIIOPTA U JP. HA COCTOSIHUE OKPYKaloIel cpe/ibl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX U OTPaBJIEHUSAX.

[IprHUMATh y4acTHe B 06CYK/AeHUH Po6JIeM XMMHUYEeCKOH M 3KO0JI0rM4eCcKo HalpaBJeHHOCTH,
BbICKA3bIBaTb COOCTBEHHYIO TO3ULIMIO 10 TPOGJIEME U NIpejjlaraTb BO3MOXHbBIE Ty TH eé
peleHuUsIC onopoi Ha MHoOpMaIMIo U3 yieOHUKA U CIPaBOYHble MaTepHalbl, PeCYPCHI
HHTepHeTa

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