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[TOACHUTEJIbHAS 3AIINCKA

Pabouas nporpaMmma 1o XuMuu JJist 00y4arouuxcs ¢ 3aJep>KKOil ICUXHUYECKOTO
passutus (maiee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMs IMOATOTOBICHA
Ha ocHOBe @enepalibHOTO TOCYJApPCTBEHHOTO OOpa30BaTENBHOIO CTaHJApTa
ocHoBHOTO 0011ero oopazoanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021
L. Ne 287) (manee — ®I'OC O0OO0), OenepanbHOl aaiTUPOBAHHONW 00pa30BaTEIbHON
MpOrpaMMbl OCHOBHOTO OOIIIEro 0Opa3oBaHUs JJisi 0OYYaIOIIUXCs ¢ OTPAaHUYCHHBIMU
BO3MOXHOCTAMHU 310poBba ([Ipukaz Munnpocsemenust Poccun ot 24 Hos0ps 2022 1.
Ne 1025), ®enepanbHoil paboyeil mporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHUs 1O
ydyeOHOMY mpeameTy «Xumus», deaepalibHON MporpaMMbl BOCHHUTAHUS, C y4ETOM
pacrpeneNieHHbIX M0 KJlaccaMm MPOBEpsieMbIX TPeOOBaHMM K pe3ysibTaTaM OCBOCHUS
®denepaabHOM aganTUPOBAHHON 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus I OOYYAIOIIUXCS C 33aJIePKKON MCUXUYECKOTO Pa3BUTHS U JIEMEHTOB
COJIEp’KaHMsI, TPEACTABICHHBIX B YHHUBEPCAIBHOM KOAU(UKATOPE IO XHUMHUH,
Konnenmuu mnpenogaBanus y4eOHOro mnpeameTa «XuMus» B 00pa30oBaTelIbHbBIX
opranuzauusx PO, peanusyrolmux 0CHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

VYuebubiii  npeanmer  «XuMHS»  BXOAUT B MPEIMETHYIO  00JIacTh
«EcTecTBeHHOHay4YHbIE TPEAMETBI». B cucTemMe ecTeCTBEHHOHAYYHOr0 00pa3oBaHuUs
XUMUSI KaK y4eOHBIN TpeMET 3aHUMAET BaXKHOE MECTO B O3HAHUM 3aKOHOB MPUPOIbI,
dbopMUpOBAaHUM HAYYHOM KAPTHHBI MHUPA, CO3JAHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOAMMBIX JIJIsl TIOBCETHEBHOM >KM3HU, HABBIKOB 3I0POBOr0 M O€30MACHOIO s
YelioBeKa W OKPYXKAIoIIeW ero cpeasl oOpa3a >KM3HHM, a TakKe B BOCIIMTAHHUH
DKOJIOTUYECKOMN KYJIBTYPBI.

VYCnemHocTh U3y4eHHs XUMHUH CBSI3aHA C OBJIAJICHUEM XMMHYECKUM SI3BIKOM,
COOJIOJICHNEM TMpaBWil Oe30macHON paboThl TPHU  BBIMOJHEHUHM XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOUYUCIIEHHBIX CBSI3€M XMMUU C APYTUMHU ITPEAMETaAMHU
IIKOJILHOTO Kypca.

[Iporpamma BkiIHOYaeT B ce€0s OCHOBBI HEOPTaHUYECKONM W OPraHWYecKOun
XUMUHU. ['TaBHOM wuzaeell mporpaMMbl SIBISETCA CO3JaHUME 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHWI MO XMMUH, BBIPAXKEHHBIX B (hOpMe, COOTBETCTBYIOIIEH BO3pACTY
00ydJarommxcst 1 uX 0COOBIM 00pa3oBaTEIbHBIM MOTPEOHOCTSIM.

B copepxxaHuu JaHHOrO Kypca TIPEICTaBIIEHbl  OCHOBOIOJIArarolue
XUMUYECKHUE TEOPETUYECKHE 3HAHMS, BKIIOYAIOIINE M3YYEHUE COCTaBa U CTPOCHMUS
BEILECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUSI, TPOTHO3UPOBAHUE CBOMCTB BEIIECTB,
WCCIIEIOBAHUE 3aKOHOMEPHOCTENM XUMHYECKUX MPEBPAIICHUN W MYTEH YIPABICHUSA
MMH B 1EJISIX MOJyYEHUS BEIIECTB U MaTepUaJIOB.

TeopeTnyeckyto OCHOBY M3Y4YEHUSI HEOPraHMYECKOM XWUMHUH COCTABIISIET
aTOMHO-MOJIEKYJIipHOe yueHue, Ilepuommnueckuin 3axkon J[.M. Mengeneera c¢
KpPaTKUMH CBEJICHMSIMA O CTPOCHMHM aToMa, BHJAAX XHMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUI.

B wu3ydueHum Kypca 3HauUMTENbHAs POJIb OTBOJUTCS  XHUMHYECKOMY
HKCIIEPUMEHTY: TPOBEICHUIO MPAKTUYECKUX M JIA0OPATOPHBIX padOT, OMUCAHUIO



PE3YNBTATOB YYEHUYECKOIO IKCIIEPUMEHTA, COOJIFOIEHUIO HOPM U ITpaBUi 0€3011aCHOM
paboThl B XMMUYECKOH J1ab0paTOpuu.

Peanuzanus nmaHHOM mporpamMmbel B mpouecce OOydeHHs  MO3BOJIUT
oOyuatomumcs ¢ 3IIP ycBouTh KiIt04eBble XUMUUECKHE KOMIIETEHLIMU U TIOHSTH POJIb
Y 3HaYCHUE XUMHUH CPEIU APYTUX HAYK O IPUPOJIE.

W3ydyeHne XMMHH CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS HAYYHOTO
MHUPOBO33pEHHUS, OCBOCHHIO OOIICHAyYHbIX METOAOB (HaONIOIEHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOCHUIO MPAKTUYECKOTO NMPUMEHEHHS HAy4YHBIX
3HAHMI, OCHOBAaHHOTO Ha MEXIPEAMETHBIX CBS3AX ¢ mpeaMmeramu «OKpyKarolun
mupy, «Dusukay, «buomorus», «['eorpadus», «Marematnkay u QGopMUpYET
KOMIETEHIIMM, HEOOXOMUMBbIE [UIsi TMPOJOJDKEHUS oOpa3oBaHHs B  00JacTd
€CTECTBEHHBIX HayK.

N3yyenne XuUMUM CHOCOOCTBYET pa3BUTHIO Yy oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PyHKIMOHAIBHOM TIPAaMOTHOCTH, YMEHUS
BOCHPUHUMATh W KPUTUYECKHU AaHAIM3UPOBATHh HMH(OPMALINIO, MPEACTABICHHYIO B
pa3nuyuHbIX Gopmax. 3HAYUMOCTh MIpeaMeTa Ui Pa3BUTHS KU3HEHHON KOMIIETEHIINH
obyvaromuxcst ¢ 3[IP 3akimtoyaeTcss B yCBOGHMHM OCHOBBI XUMHYECKHX 3HAHMM,
HEOOXOJUMBIX Ul TIOBCETHEBHOM >KM3HHU; HABBIKOB 3/J10POBOTO U 0€30M1aCHOTO IS
4eJI0BeKa U OKpYXkarollel ero cpeasl 00pa3a ®u3Hu; GOpMHUPOBAHUH SKOJIOTUUECKON
KYJbTYpBI.

[Iporpamma oTpaxkaer coaepaHue OOydeHHs MPEeAMETY «XHUMUS» C y4ETOM
0CcOo0BIX 00pa3oBaTeNbHbIX TOTpeOHOCTEHN 00Oyuatontuxcs ¢ 3[1P. OBnanenue yueOHbIM
MPEAMETOM «XUMHUSD MPEACTABISAET ONPEIEICHHYIO TPYIHOCTb AJI1 00yUYarOIIHUXCS C
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSAMHU MBICIUTENBHON 1€ATEIbHOCTH, IEPUOIUNYECKUMU
KOJICOAHUSIMU BHUMAaHHUA, MajbiM OOBEMOM NaMSATH, HEIOCTATOYHOCTBHIO OOILEro
3amaca 3HaHUM, MOHWXEHHBIM I103HABATENbHBIM WHTEPECOM U HU3ZKUM YpPOBHEM
pPEYEBOro pa3BUTHS.

Jlig mpeojosieHusl TPYAHOCTEH B M3yYeHUH ydeOHOro mnpeamera «XuMHs»
HeoOxoaMMa  ajganTanus oObeMa U xapakrtepa y4yeOHOro Marepuana K
NO3HABATEJIIbHBIM BO3MOXKHOCTSM JAHHOW KaTeropuu oOOydarolmmxcs, ydeT uX
OCOOCHHOCTEM pa3BUTHUSA: UCIOJIb30BAaHUE AINTOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4YaeMOro MaTepuana.

[Ipy wu3yyeHMH XUMHHU HEOOXOAMMO OCYILECTBISATh B3aUMOJICHCTBUE Ha
TOJINCEHCOPHOM OCHOBE.

Teopernueckuili MaTepual peKOMEHAYETCS U3y4aTh B IIPOLIECCE MPAKTUYECKOU
nesTeabHOCTH. BO3MOXKHO BbIIeNIeHHE OT/ACNIbHBIX YPOKOB Ha pElIeHUE 3a]a4 B CBSI3U
CO CJIOKHOCTBHIO aHanu3a Tekcta oOyvarommmucs ¢ 3I[1P. Oprannyeckoe €IUHCTBO
MPAKTUYECKON M MBICTUTEIBHOM JEATEIbHOCTH OOYYaIOIIMXCS Ha YpPOKaxX XUMHUU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUM
u ymeHuil. Oco0oe BHUMaAHUE TMPU HU3YYCHUH XUMHUHU YJEIsIeTcd H3YyYEHUIO
«CKBO3HBIX» MOHATHIA U (POPMUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepHaa.

Henu n 3axa4n u3ydeHust yaeOHOro npeamera « XMMHUsI»

OOmue nenu u3ydeHus y4eOHOro mnpeaMera «XUMUS» MPEACTABICHBI B
®denepanbHO pabodeil mporpaMMe OCHOBHOTO oOmiero oOpaszoBanusi. OHu
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aKTyaJTU3UPOBAHbl C Y4€TOM HOBBIX HMPHUOPUTETOB B CHCTEME OCHOBHOTO OOILEro
oOpa3oBaHuUsl, HAIIPABJICHHOCTH OOYUYEHHUsI HA PA3BUTHUE U CAMOPA3BUTUE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIEKTa U 001Ied KylnbTyphl. OOyuyeHHe YMEHHUIO YUUTHCS U
MPOJI0JKATH CBOE 00pa30BaHUE CAMOCTOSITENILHO B HACTOSAILIEE BPEMSI SIBIISIETCS] OJTHOM
U3 BOKHEUIUX QYyHKIUNA yY€OHBIX MPEIMETOB, B TOM YUCIE U « XUMUNY.

st obyvatontuxcst ¢ 3I1P, Tak ke, kKak U JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  0Opa30BaTelIbHYI0  MPOrpammy,
JOMHUHHUPYIOIIIee 3HaUCHHE MPUOOPETAIOT TaKUe 1ENH, KaK:

(GopMUpOBaHUE  WMHTEUIEKTyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY,  CAaMOCTOSTEILHOMY  MPHHITHIO  pPEIIEHUH,  CIOCOOHOM
aIaTITUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

HaIpaBJICHHOCTh OOY4YEHHs Ha CHUCTEMAarHM4ecKoe MPHOOLIEHHE YyYaluxcs K
CaMOCTOSITENIbHOM TO3HABaTENbHONW JIEATEIbHOCTH, HAYYHBIM M TMPAKTUYCCKUM
METOaM NO3HaHUsl, GOPMUPYIOLIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUU;

o0ecreueHnue YCJIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OO0Yy4arOIUMUCS
OIbITa Pa3HOOOpPA3HOM JEATENbHOCTH, IIO3HAHUS M CaMOIIO3HAHHUSA, KIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAu€HUE MJis
Pa3IMYHbIX BUJOB JIEATEIbHOCTH;

(dopmMupoBaHue yMEHUN OOBICHITH U OLIEHUBATh SIBICHUS OKPYXKAIOIIEro Mupa
HA OCHOBaHWU 3HAHUU U OMbBITA, TOJYYCHHBIX MPU U3YYCHUN XUMUH;

dopmupoBanue y oOy4yaronuxcsi TYMaHUCTHUYECKHX OTHOIICHWH, TTIOHMMaHUS
[EHHOCTH XWMHWYECKUX 3HAaHWUW ISl BBIPAOOTKH DKOJIOTUYECKU IIeIecO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IEJSAX COXPAHEHUS CBOETO 3/I0POBbS
Y OKPYKaroIer MPUPOJHOM CPENBL;

pa3BUTHE MOTUBAIlMM K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITMTAHUIO HA OCHOBE YCBOEHUS 00IIEUeTIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS M HANPABIECHHOCTH JaJIbHEHUIIEro 00yueHus.

Kypc HampaBieH Ha pelieHue ClIeAyloluX 3aaady, o0ecleynBaolux
pealin3alnio JIMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIbHOCTHOTO TMOAXOJI0B K
oOyuennto xumun obyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

(opMupoBaHHE NEPBOHAYAIBHBIX CHUCTEMATHU3WPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, MX TPEBPAICHUAX M NPAKTUUYECKOM MPUMEHEHUHU; OBJaJCHUE
MOHSATUHHBIM aIapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKUX IMPEBpPAIICHUH HEOPTraHMYEeCKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHUH JKUBOU U HEXUBOW MPUPOIBI;
yriyOneHne mpeaCcTaBICHU 0 MaTepruaIbHOM €IUHCTBE MUPA;

OBIIQJICHNE  OCHOBAMH  XHUMHYECKOH  TPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh M OOBEKTUBHO OIICHUBATh JKU3HECHHBIC CHUTYaIldH, CBS3aHHBIC C
XUMHEH, HaBbIKaMU 0e30macHOro oOpalleHUs C BEIIeCTBAMHU, HCIOJIb3YEeMBIMU B
MOBCEIHEBHOM U3HW; YMEHUEM aHaJU3UpOBaTh M IUIAHUPOBATH SKOJOTUYECKU
Oe30IacHoe MOBEICHUE B LENSIX COXPAaHEHUS 37J0POBbs U OKPYKAIOIICH Cpeibl;

(dopMupoBaHUE YMEHHI YCTaHABIMBATH CBSI3U MEX/Y PeaIbHO HaOII0AaeMbIMU
XUMHYECKUMHU SABICHUSIMH U TPOIIECCaMU, TPOUCXOIIIMMHA B MUKPOMUPE, OOBICHATD



IPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS,
a TaKKe 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

IpUOOpPETEHHNE OMBITA UCIOIb30BAHMS PA3IMUHBIX METOIOB U3yUEHUS BEIIECTB,
HAOMIONEHUsT 3a WX MPEBPALLECHUSMU IPU IMPOBEJCHUU HECIOKHBIX XUMHUYECKHUX
HKCIEPUMEHTOB C UCIOJIB30BaHUEM JIAOOPATOPHOTO 00OPYAOBAHUS U TPUOOPOB;

(opMupOBaHUE MPEACTABICHUN O 3HAYCHHM XUMHUYECKOM HAyKH U PELICHUU
COBPEMEHHBIX JKOJOTMYECKUX MpoOJieM, B TOM YHCI€ B HPEIOTBpPAICHUU
TEXHOTEHHBIX U SKOJIOTUYECKUX KaTtacTpod.

Oco0ennocTu 0T0Opa M aganTalUM Y4e0HOI0 MATEPHAIa 0 XUMMHU

OOyuenne yueOHOMY MpeAMETY «XHUMHUSA» HEOOXOAUMO CTPOUTH HAa CO3/IaHUU
ONTUMAJIBHBIX YCJIOBHI JIJIi YCBOCHHSI POTPAMMHOIO MaTepHralia 00y4arouuMucs ¢
3I1P. Bonbiioe BHUMaHUE JOJKHO OBITH yEIEHO OTOOpPY ydeOHOro marepualna B
COOTBETCTBUM C NPHHIMIOM JOCTYIHOCTH IPU COXPAaHEHUH 0OIIero 0a3oBOro
ypoBHA. OH JOJDKEH MO COAEPKAHMIO M 00beMy OBITh aJalTUPOBAHHBIM IS
oOyuaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ HX OCOOBIMH 00pa3oBaTEIbHBIMU
notrpedHocTsMU. CrieyeT 00Ier1yuTh OBIaJeHue Matepranom odoydaromumucs ¢ 3[1P
IOCPEACTBOM €ro JIETaIbHOIO OOBSCHEHUS C CHUCTEMATHUYECKUM IOBTOPOM,
MHOTOKPAaTHON TPEHHWPOBKOW B NMPUMEHEHUU 3HAaHWM C UCMHOJIb30BAaHUEM IPHUEMOB
AJITOPUTMHU3ALUHU U BU3YyaJIbHBIX OIOP, 00yUEHUsl CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHne AJis MOJHOLEHHOTO YCBOEHUSI Y4E€OHOTO MaTepuaia UMeeT
oropa Ha MEXIPEIMETHbIE CBS3H BOIIPOCOB, U3YYa€MbIX B IAHHOM KypcC€, C TAKUMU
yueOHbIMU TpenMeramMu Kak «l'eorpadus», «®Pusuka», «buonorus». I[lo3Bosss
paccMaTpuBaTh OJUMH U TOT K€ YYEOHBIA MaTepuall C pPa3HbIX TOYEK 3PEHMUS,
MEXIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €TI0 JIYUILIEMY OCMBICIIEHHUIO, 00Jiee TPOYHOMY
3aKPEMJICHUIO TIOJYYEHHBIX 3HAHUHN U MPAKTUYECKUX YMEHHUU.

[Ipu NOArOTOBKE K YpOKaM yUHUTEIb JOJKEH MPEAYCMOTPETh (POPMUPOBAHUE Y
OOy4JaromMxcsi yMEHUW aHAJIW3UpPOBATh, CpPaBHUBATh, 0000MIATh HW3y4aeMbIi
MaTepuaj, IUIAaHUPOBAaTh MPEJCTOSIIYyI0 padoTy, OCYIIECTBISAThH CAMOKOHTPOJIb.
HeoOxoauMO MOCTOSHHO CHEOUTh 3a MPaBWIBHOCTBIO PEYEBOTO OQOpPMIICHUS
BbICKa3bIBaHUI oOy4aromuxcs ¢ 3I1P.

B cBs3M ¢ 0COOEHHOCTSIMU MOBEJAEHUS U AesTeNbHOCTH, oOyyatomuxcs ¢ 3[1P
(pacTOPMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOAMM CTPOKAWIIMA KOHTPOJIb
COOJTIO/ICHUS MPABHJI TEXHUKH O€30MaCHOCTH TIPH TIPOBEICHUN JIA0OPATOPHBIX paboT
B XMMUYECKOM KaOWHETE.

IIpumepHbIie BUABI AeATeIbHOCTH o0y4arumuxcsa ¢ 3IIP, o0yciioBienHbIe
0co0bIMH  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneyuBaloIue
OCMBICJIEHHOE OCBOEHHE COJIePKAaHUM 00pa30BaHNS N0 NpeaMeTy « XUMHUD)

Conepxanue BUIOB JedaTebHOCTH obOywarommxcs ¢ 3IIP Ha ypokax xumuu
onpeensieTcss X 0coObIMU 00pa3oBaTEIbHBIMU MOTPeOHOCTAMU. [loMHMO MIMPOKO
ucnonpzyembix B @OIT OO0 o6mux A Bcex 00ydyaroumxcs BUIOB ACSITEIbHOCTH
CIIeyeT YCUJIUTh BUABl JACSITEIbHOCTH, CHEHU(PHUYHBIE [JIs JaHHOM KaTeropuu
oOyuaromuxcs, [Jsi OOeCHe4YeHHs OCMBICIEHHOTO OCBOCHHS  COJEpKaHus
oOpa3oBaHMsI MO MPEAMETY: YCHICHHE MPEAMETHO-TIPAKTHUYECKON AEATEIbHOCTH C
aKTUBHM3alMEld  CEHCOPHBIX  CHUCTEM; 4YEpEJOBAaHUE BHUJOB  JEATEIBHOCTH,



3aJIEMCTBYIOILMX PA3JIMYHbBIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTEpHala C OIIOPOM Ha
aJTOPUTM; IOLIATOBOCTH» B U3yUYEHUU MaTepHuaia; UCI0JIb30BaHUE JOTIOJHUTEIbHOM
BU3yaJIbHOM OMOPHI (TUIaHBI, 00pa3Ilbl, CXEMBbI, ITA0JOHBI, OMOPHBIC TaOIUIIbI). JIIs
pazButusi 'y oOyuatomuxcsi ¢ 3[IP ymenuss pgenate BbIBOABL, (HOPMUPOBAHMS
IPaMOTHOTO PEYEBOI0 BHICKA3bIBAaHUSI HEOOXOJIMMO MCIOJIb30BaTh OMOPHBIE CIOBA U
kiumie. Ocoboe BHUMaHUE CIENYeT YACIUTh OOYYEHUIO CTPYKTYpUPOBAHUIO
MaTepHuaya: COCTaBIIEHHE PUCYHOUHBIX U BepOalIbHBIX CXEM, COCTaBJICHUE TaOJMII,
COCTaBJICHHE KJIACCHU(PHUKAIMU ¢ 0003HAUEHHBIMH OCHOBAHUSIMU ISl KJIaCCU(UKALIUU
Y HaIlOJHEHUE UX IPUMEpPaMU U JIp.

[IpumepHass TeMaThyeckass W TEPMUHOJIOTMYECKAsl JIEKCMKA COOTBETCTBYET
®OIT O0O0.

Jist oOyuaronmuxcest ¢ 3IIP cyniecTBEHHBIMU SBIISIFOTCS MPUEMBI pabOThI C
JIEKCUYECKHM MaTepuajioM 1o mnpeaMery. IIpoBoautcs cnenuanbHas padoTa 1o
BBEJICHUIO B aKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemblie TEpMUHBI BBOJSITCS HA MTOJIMCEHCOPHOUM OCHOBE, 00s13aTeNIbHA BU3yaJIbHAS
MOIJIEPIKKA, aJITOPUTMBI pabOTHI C OIIPEIeTICHUEM, ONTIOPHBIE CXEMBI JIJISl aKTyaTUu3aliuu
TEPMHUHOJIOTUH.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIAaHE

B cootrBerctBUM c DenepaiibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O OOIIEro 00pa3oBaHusi yUeOHBIN MpeaMeT « XUMUS» BXOJUT B
npeaMEeTHYI0 001acTh « ECTeCTBEeHHOHAYUHBIEC MMPEIMETHD) U ABIISIETCS 0053aTEIbHBIM
JUJISL UBYUYECHUSI.

VY4eOHbIM MJIaHOM Ha €€ U3ydyeHue oTBeleHO 136 yuyeOHBIX yacoB — MO 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Coneprxanue yueOHOro npeamera «XuMus», npeacraBieHHoe B OenaepanbHOl
paboueit mporpamme, cootrBeTctByer @DPI'OC OOQO, pazpaboTaHO C y4ETOM
denepaabHON  OCHOBHOM 00pa30oBaTeIbHOM MPOTPAaMMBI  OCHOBHOTO  OOIIEro
oOpa3zoBaHusI MO Yy4eOHOMY TMpeaMeTy «Xumus», cooTBeTcTByeT DenepanbHoit
aJIanTHPOBAHHONW OCHOBHOM 00pa30BaTENbHONW MPOrpaMMe OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00YUAIOIINUXCS C 3aJICPIKKOM MCUXUYECKOTO PA3BUTHS.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «X1UMMUA»

COJEPXAHUE ObYUYEHNMA B 8§ KITACCE

[TepBoHavaIbHBIE XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponb XumuM B XKM3HM 4YenoBeka.* Tema u BelecTsa.
@u3nuecKrue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB. * XUMHSI B CUCTEME
Hayk.* Ywucteie BemectBa u cmecu. CrocoObl pazmeneHusi cmeceir. [IpaBma
Oe3omacHoro oOpamieHusi ¢ BelmecTBaMH U JTAOOPATOPHBIM  00OPYIOBAaHUEM.
*TloHsiTHE O METOAAX MO3HAHUS B XUMUU.™

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE AJIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX
aneMeHTOB. OTHOcHTENbHAs aroMHas Macca. [IpocTele W CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.



Xumudaeckast hopmysa. BaeHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. *3aK0H
MOCTOSIHCTBA cocTaBa BemlecTB.* OTHOcUTENbHAs MOJEKYJsgpHas macca. MaccoBas
JI0JIs1 XUMHYECKOTO 3JIEMEHTa B COSTMHEHUH.

du3uveckue W XUMHUYECKHE SBICHHs. XuUMHUecKas peakmus. [Ipu3Haku
XUMHUYECKUX peakluid. YpaBHEHHs] XUMUYECKUX PEaKlMii. 3aKOH COXpaHEHUsI MacChl
BemecTB. Kiaccudukamuss XUMHYECKHX peakiuuid (COCIUHEHUS, PAa3JI0KCHHUS,
3aMeleHus, 0OMeHa).

XUMHYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKON MOCYA0H, C IPaBUIIaMU
paboThI B TabopaTopuu U mpuéMamMu oOpalieHus ¢ JIabOpaTOPHBIM O00OPYIOBAHUEM;
W3YYCHHE W ONMHCaHWE (PU3NYCCKUX CBOMCTB OOpa3llOB HEOPTaHWMUYECKUX BEIICCTB;
HaOmonenne ¢u3nueckux (IUIaBJICHWE BOCKA, TasHUE JIbJa, PacTHpPaHHE caxapa B
CTYITIKE, KHTICHUE U KOHJICHCAITUS BOJIBI) I XUMHUYECKUX (TOPCHHUE CBEYH, MPOKATHBAHUE
MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBHE MeNla ¢ KHUCJIOTOH) SIBIICHWH, HAONIONCHUC W
ONHCAaHWE TPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakuud (pasiiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUJOM Oapusi, pa3ioKeHHE TUAPOKCUIA MEIU
(II) mpu HarpeBaHuu, B3aUMOJCHCTBHE Keje3a ¢ pacTBopoM cosi Meau (11));u3ydyenue
CHOCO0OB pa3JieieHuss CMecei (C MOMOIIBI0 MarHuTa, GUIBTPOBAHKE, BBITAPHUBAHUE,
JTUCTUILIAIMS, XpoMaTorpadust), MpoBeIeHNE OYMCTKU MIOBAPEHHOM COJIH; HA0III0IEHUE
U OINMCAHUE PE3YJIbTATOB MPOBEICHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHCHHUSI
MAacCChI; CO3/JaHIE MOJIEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxueimme npecTaBUTENM HEOPraHUYECKUX BEUIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3JeMEHT U MpPOCTOE
BelecTBo. HaxoxieHne kuciaopoaa B npupojie, pu3ndeckue 1 XMMUYeCKUe CBOMCTBA.
Peakiuu ropeHus NpocThIX U CI0XKHBIX BelecTB. CrocoObl MOJMydYeHHsI KUCIOpoa B
naboparopuu *u npombliiieHHOCTU. * [Ipumenenue kucnoposa. [Tonstue 06 okcuaax.
KpyroBopotr «kwucinopoga B mnpupone. *O30H — amIoTporHas MOAU(PUKAIIMS
KHCJIOPOJA.

TernoBoit 3¢ HekT XUMHUUECKON peakiiuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30-
Y SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojlb M MeETaH. 3arps3HEHUE BO3/AyXa,
YCUJICHHE IMMTAPHUKOBOTO d(pdekTa, pa3pylieHrue 030HOBOTO CI0s.*

Bonopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHne Boaopoa B MpUpo/Ie,
bu3NYecKue U XUMHIECKHE CBOMCTBA (Ha IPUMEPE B3aUMOJICUCTBUS ¢ HEMETaNIaMU
Y OKCHJIAMH METAJUIOB), MPUMEHEHHE, *croco0bl moydeHus.™ [ToHsTue o Kucnorax u
COJISIX.

KomuuectBo BemectBa. Monb. Monsipaas macca. 3akoH ABoraapo. MomsipHbIi
00béM ra3oB. Pacuersl mo xumuueckod Qopmyine. Pacderbl maccoBoi  0iM
XUMHUYECKOTO 3JIEMEHTAa B COEIMHEHWH, KOJIMYECTBAa BEIIECTBA, MOJISIPHOM MAacChl,
MOJISIPHOTO 00BbeMa ra3zoB. Pacy€Thbl 1o XUMHUYECKUM YPABHEHUSIM.

*®usnueckue cBoiicTBa BoAbl.* Boaa. Ee coctas, cTpoeHue u Mosnekyisl. *Boaa
Kak pactBoputenb. PacTBopbl. *IloHSITHE O HACBHIIIEHHBIX M HEHACBIIICHHBIX
pactBopax. [loHsTHe pacTBOpMMOCTH BemiecTB B Boje.* Pacuer maccoBoil aoiu
BEILECTBA B pacTBOpe (MPOLEHTHAas KOHLEHTpauus). MaccoBas 10Ji1 BEIIECTBA B
pacTBope. *XUMHUYECKHE CBOICTBA BOBI (Pa3IOKEHHUE, PEAKLIUN C HATPUEM, OKCUIIOM
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Kasiblus, okcuaoM cepbl (V) peakiuu ¢ MeTaiiaMu, KUCJIOTHBIMU U OCHOBHBIMU
okcugamu). [lonsitue o0 ocHoBaHusX. Ponb pacTBOpoB B mpupone U B KU3HU
yesioBeka. KpyroBopoT Bozbl B mipupoze.™ 3arps3HeHue NpupoaHbx Boja. OxpaHa u
OUYHMCTKA MPUPOJIHBIX BOJI.

Baxneiiie kiaccel  HeopraHudeckux coenuHenuit.  Kiaccudukarms
HEOpraHWYeCKUx coeauHeHuil. OKcuapl: cocTaB, Kiaccudukanusi (KUCIOTHBIE,
OCHOBHBIE, *ampoTepHbIe, HECoIeo0pasyrolIue - Ha mpuMepe okcuaa yrieposa (1) u
okcuga azota (Il)), Homenknarypa.* *[lonyueHne™ u XuMUYECKHE CBOMCTBA OKCHJIOB
(B3auMoielicTBUME C BOJIOM, KHcIoTamH, mienodamu). OcHoBanus. Knaccudukarus
OCHOBAHHMMW: IIEIOYM M HEPACTBOPHMBIE OCHOBaHMs. HomeHKiarypa OCHOBAaHMM.
du3nyecKkue M XUMHYECKHE CBOMCTBA OCHOBAaHHM (B3aMMOJICUCTBHE C OKCHUJIAMHU
HEMETaJUIOB, KUCJI0TaMH, cojiiMu). *[lonydeHune ocHoBaHuUiA. ™

Kucnotsl: coctas, kiaccudukaius, HOMEHKIATypa, GU3NIECKUE U XUMUYECKUE
CBOICTBa (B3aMMOJICUCTBUE C METaUIaMH, OCHOBHBIMU OKCHJIaMU, OCHOBAHHUSIMH,
COJIIMHM, HAa TPUMEPE COJSTHOM W CEpPHOM KHUCIOT), *crmocoObl moiyueHus.™ Psa
aktuBHoctd MetayuioB H. H. bekxeroa. Conu (cpemHue): HOMEHKIIATypa COJIEH,
*CcrocoObI MOMYyUYECHUS ™, B3aUMOJICHCTBUE COJIEH ¢ METaJNIaMU, KUCIOTaMH, IIeJI09aMHU
U COJISIMU, IPUMEHEHHUE.

[Tonstre 00 amdpoTepHBIX TMIPOKCHAAX (Ha MPUMEPE IIMHKA U *aTFOMHHUA®):
*XUMHUUYECKHE CBOMCTBA (B3aMMOJCHCTBUE C KUCJIOTAaMU W IIEJIOYaMH, Pa3I0KECHUE
MIpU HAarpeBaHUM) U MOJTyUYeHHE.™

['eneTnueckasi CBsSI3b  MEXKJY KJaccaMHM HEOPTaHUYECKUX COCIUHEHUH.
['eHeTnyeckue psapl.

XAMUYECKHM  OKCHEPUMEHT: KAYECTBEHHOE OIPEIEICHUE COJEPKAHMS
KHUCJIOpO/Ja B BO3JAyXE; MOJy4YEHHE M HU3YyUYCHHE CBOMCTB KUCIOPOJa; HAOIIOJICHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUSI BOBHUKHOBEHUS U MIPEKPAILICHUS
ropenus (moxapa); o3HaKOMJIEHHE ¢ oOpa3llaMH OKCHJIOB U OMHMCAHHE UX CBOMCTB;
MOJIyYeHHEe M H3Yy4YeHHE CBOMCTB BOJIOpoja (FOpeHHe); HaOIoJeHHEe OO0pasIoB
BEII[ECTB KOJIMYECTBOM | MOJIb; HCCIIeIOBAaHUE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTHIO; PUTOTOBJIEHUE PACTBOPOB C ONPEACTEHHON MacCOBOM
JI0JIEN pacTBOPEHHOIO BEIIECTBA; B3aUMOAECHCTBHUE BOJIBI C METAJTIaMU (HATpUEM M
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHHUE BUICOMATEPHUAJIOB); OIPEIeICHUE paCTBOPOB
KHCIOT ® IIeJoYed C TIOMOIIBI0 HWHIWKATOPOB; HCCIEIOBaHUE OOpasloB
HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOJIOJICHWE W3MEHEHUS OKpPACKH
WHJIMKATOPOB B PacTBOpax KHUCJOT U IIEIOUCH; U3yUYCHHUE B3aMMOJCHCTBUSI OKCHAA
menu(Il) ¢ pacTBOpoM CEpHOM KHUCIOTBI, KHUCIOT C MeTajulaMHu, peakiuil
HEUTpaau3aluy; TMOJy4YeHUE HEpPaCTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTalljla IPYyTMM M3 PacTBOpPA COJIM; PElICHHUE AKCIEPUMEHTAILHBIX 3a/a4 M0 TeMe
«BaxHenume KIacCcbl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanueckuii 3akoH U Ilepuoguueckass cUCTeMa XHMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue artoMoB. Xumuyeckass CBsizb. OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

[lepBble TONBITKH KIACCU(PUKANNKN XUMHUYECKUX dieMeHToB. [loHsiTHe o
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IPYIIAX CXOHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAIIJIbL, FaJIOTE€HBI,
WHEPTHBIE Tra3bl). *DJIEeMEHTBl, KOTOpble 00pa3yloT amMQpOTepHbIE OKCUIbI U
TUAPOKCHUIBL.*

ITepnonnueckut 3axoH. [lepuoguueckas cucteMa XuMUYECKUX 3eMeHToB 1. 1.
MenpneneeBa. Koporkonepuoanas u *manmuHHonepuogHas™ dopmel [lepuognueckoit
cucteMbl xumuueckux dneMmeHToB J[. WM. MenneneeBa. llepumoabsl W Tpyniibl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. *M3oTonbl.™ DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMHUUYECKHUX A1eMeHTOB [leproanueckoit
cucrembl .M. MenneneeBa. XapakTEpUCTUKA XMMHUYECKOTO JJIEMEHTA II0 €r0
nonoxkenuto B [lepnonnueckoint cucreme /.M. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB MAJIBIX IEPUO0B U TNIaBHBIX
NOATPYNI, B 3aBUCUMOCTH OT aTOMHOro (MOPSAKOBOr0) HOMEpa 3HAuYCHUE
Ileproguyeckoro 3akoHa U llepuoanueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U npaktuku. [I.1. MenneneeB — yu€Hblil v rpaskJIlaHuH. ™

Xumuyeckass cBsa3b. KoBaseHTHas (mosispHass M HENOJISIpHAsl) CBS3b.
*DNEeKTPOOTPULIATETLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB. ™ VIOHHAas CBA3b.

Crenenb okuciieHns. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Tpouecchl
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: HU3y4Y€HHE OO0pas3loB BEUIECTB METANIOB U
HEMETAJUIOB; B3aUMOAECHCTBUE THAPOKCUAA [INHKA C PACTBOPAMH KUCJIOT U LIEIOYEH;
IIPOBEEHUE OTIBITOB, WJUTFOCTPUPYIOIIUX IIPUMEPBI OKHCIIUTEIIbHO-
BOCCTAHOBHTEJIBHBIX PEaKIUi (TOPEHUE, PEaKIIUK PA3JI0KEHUS, COCTUHEHHS ).

MexnpeaMeTHbIE CBA3H

Peanm3zanus MeXnpeIMETHBIX CBSI3€W INPU M3YYEHMH XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCI0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHITHM,
TaK U MOHATHH, SABJISIFOLIMXCSI CACTEMHBIMHU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTecTBEHHO-HAayYHbIE MOHSTHS: HaydHbI (DakT, THIOTE3a, TEOpHUs,
3aKOH, AaHalM3, CHHTE3, KiIaccuukalus, TMEePUOJUYHOCTh, HAOJIOICHHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBICHHUE.

®duznka: Marepusi, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJI, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, DJJICKTPUYECKHUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEIlleCTBa, ra3, GU3NUeCKUe BETUYNHbBI, €AUHULIBI U3BMEPEHUS,
KOCMOC, TJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, MOJE3HbIE
HCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

COJEP)XAHUE ObYUYEHNMA B 9 KITACCE

BemectBo 1 XuMu4deckas peaknusd
HepuozmquKHﬁ 3aKOH. HCpI/IOILI/I‘ICCKa}I CUCTEMAa XHMHYCCKHX JJICMCHTOB
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JI. 1. MenneneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaNHs, KLU U UX COCIUHEHUN B
COOTBETCTBHHM C IMOJIOKEHUEM 3JIEMEHTOB B [lepnoandeckoil CuCTEME U CTPOEHUEM HUX
aTOMOB.

CrpoeHne BeniecTBa: BUAbl XUMHYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
pPEmETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUTMYECKON PEHIETKUA U
BUJIa XUMUYECKOU CBSI3U.™

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB (MEXIyHApOaHAs
U TpUBUAJbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJIJaCCaM HEOPraHWYECKUX COCIUHEHUN, TE€HETHYeCKas CBA3b HEOPraHUYECKUX
BEILECTB.

Knaccudukanuss XauMUYeCKUX peakuid 0 pa3InYHbIM MIPU3HAKaM (TI0 YUCILY U
COCTaBY YYacTBYIOLIMX B PEAKI[MU BELIECTB, MO TEILIOBOMY 3P (HEKTY, IO U3MEHEHHIO
CTEIICHEW OKUCJIEHHS XHMUYECKUX D3JIEMEHTOB, *MO OOpaTHMOCTH, IO YYacTHIO
Karajgu3atopa).* Ok30- M HHAOTEPMHYECKHE peakuuu. *TepMoxumuyeckue
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTM XUMHUYeCcKOW peakuuu. [loHstue 006 oOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusx. [[oHATHE O TOMOrEHHBIX U Te€TEepPOTEeHHBIX
peakumsax. IloHatne o XumuueckoM paBHOBecuu. CMelleHHe XUMUYECKOTO
paBHOBecHs. PaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUUYECKON PEAKIIMU U MOJIOKEHUE
XUMHUYECKOTO PaBHOBECHUS. ™

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE  pPEAaKIMU,  DJEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBienue YPaBHEHHM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUWid €  HMCIHOJb30BAHHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus NEKTPONUTHIECKON TUCCOLMALMU. DIEKTPOJIUTHIECKAS AUCCOLUALINS.
DNEKTPONUTHI M HEINEKTPoJUThl. KaTHOHBI, aHMOHBI. *MeXxaHu3M AMCCOLUAINN
BEIIECTB C PA3JMYHBIMU BHIAMM XUMHUYECKOW cBsi3U. lloHsAITHE O cCTeneHu
nuccoruanu.™ CuibHbIC U CIa0bIe DJIEKTPOJIUTHI.

Peakunm nonHOro oOMeHa. Y CJIOBHS IPOTEKaHUsI peaKIIui HOHHOTO 0OMEHa J10
KOHIA. [ToyHBIE M COKpaIIEHHBIE HOHHBIE YPABHEHUS PEAKLINNA. XMUMUYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHUW W COJIeH B CBETE MPEACTABICHHN 00 SIEKTPOJUTUYECKON
nuccounanuu. Cpena pactBopa. KauecTBeHHbIE peaklMM HA KaTUOHBI U AHUOHBIL:
XJopua-, Opomua-, moaua-, cyibdar-, kapOoHar-, cuiukar-, (ocdar- aHUOHBI;
TUAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MarHusi, Kajblus, aJlOMUHUS, Kene3a (2+) u
(3+), Mmeau (2+), nuHKA, IPUCYTCTBYIOIINE B BOJHBIX paCTBOpaXx.

XVWMHUYECKUI SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPUCTALTUYECKUX
peléTOK HEOPraHUUECKUX BEIIECTB — METAUIOB U HEeMETaJUIOB (rpaduTta U aamasa),
CIIOXHBIX BEIIECTB (XJIOpHUJla HATpHUA); HCCIEIOBAaHUE 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOW pEeaKIMd OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOHOCTH PACTBOPOB BELIECTB, MTPOLIECCA IUCCOLMALIMYA KUCIOT, IEI0YEH
U cojiel (BO3MOXKHO MCHOJb30BAaHUE BUACOMATEPHUATIOB); IPOBEJECHUE OIMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKA MPOTEKaHHs Peakii MOHHOro oOMeHa (oOpa3oBaHUE
ocajika, BbIIEJICHHE Ta3a, 00pa30BaHUE BOJBI); OMBITOB, MIUTIOCTPUPYIOIIUX IPUMEPHI
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~pEakUuid (TOpeHue, peakuuu pPa3ioKEHUs,
COEIMHEHMSI); PACIIO3HABAHNUE HEOPraHMYECKHUX BEIIECTB C MOMOUIbIO KaU€CTBEHHBIX
peaKuui Ha HOHBI; PEIICHUE DKCIICPUMEHTAIIbHBIX 3a/1a4.

Hewmeranibl 1 ux coequHeHus

OO6miast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3MyYecKue CBOMCTBAa MPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUYECKHE CBOICTBA HA IPUMEPE XJI0pa (B3aUMOJEHCTBHE C
MeTalJlaMH, HEMeTaJUlaMd — BOJOPOJOM U  KHUCIOpOJIOM, *mienodamu’™).
XnopoBogopon. ConsiHas KHCIIOTa, XUMHYECKHE CBOWCTBa, *momydeHue™,
npuMmeHeHue. *JlelicTBue XJopa ®W XJOPOBOAOPOJAa HA OPTaHW3M 4YeJoBeKa.™®
Baxueimme x10puabl 1 UX HAX0KICHUE B IPUPOJE.

OO6mas xapakrepuctuka 3nemMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB KHCJIOPOJIa ¥ CEPBI. XapaKTEPHBbIC CTENIEHU OKUCIICHUS.

CrpoeHue u (usnueckue CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTponHble MOAU(UKAIMM KHUCIOPOAa U Cepbl. XUMHYECKHE CBOMCTBA CEpBI
(B3auMojielicTBUe *Cc HeMeTaJulaMM™ — BOJOPOAOM U KHCIOPOJAOM, METallJIaMH,
*KOHIICHTPUPOBAHHBIMH a30THOM M cepHOI Kuciotamu).* CepoBOJIOpPOA: CTPOCHUE,
¢uznyecKkrue U XUMHUYECKUE CBOICTBA (KUCIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOICTBA).
Oxcuzapl cepsl Kak INPEICTAaBUTENNM KHUCIOTHBIX OKcuaoB. CepHas KuUCIOTa:
dbuznyecknue W XuMuUuyeckue cBoiicTBa (0obOmue u cnenuduyeckue). Conu cepHOM
KHCJIOThI, KauyeCTBEHHass peakuus Ha cyiabpar-uoH. CepHucras KHCIOTA.
*XuMuyeckrue peaxkiuu, Jexalue B OCHOBE IMPOMBIIUIEHHOIO Croco0a MoayyYeHus
cepHoil kucnoThl.* Haxoxnenue cepsl U €€ coequHeHuid B npupoje. [Ipumenenue
CEpbl U €€ COCIUHEHUN B OBITY U B MPOMBIIIJIEHHOCTH. *XUMHUYECKOE 3arpsi3HEHUE
OKpPYXaIOLlEel Cpeibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3AyXa
1 BOJOEMOB), CITOCOOBI €ro MpeIoTBpaIieHus. *

OO6mrast xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB a30Ta u ¢ocdopa, XapaKTepHbIE CTCIICHH OKHUCICHHUS.

A3OT, pacmpocTpaHeHuEe B MpHUpoAe, (PU3MUEecKHe U XUMHUYECKHE CBOWCTBA
(B3auMoOJIeliCTBUE C METaJUIaMM M HEMEeTa/llaMU - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopor a3zora B mpupojae. AMMHAK: (U3NYECKHE M XUMHUYECKUE CBOWMCTBA
(oKkHcIeHre, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOpPA), *MOTyYeHHE™ M MpPUMEHEHHE.
Conu aMMOHHA: C€OCTaB, (U3MYECKHME U XHUMHYECKHE CBOMCTBa (pasyioKEeHHE,
B3aMMOJICHCTBUE CO IeJIoYaMu), NMpuMeHeHue. KauecTBeHHas peakivsi Ha HOHBI
aMMOHHUsI. A30THas KHUCJIOTa, €€ (u3nueckue U XMUMHUYECKHE CBOMCTBa (00IIME U
cnenuduueckue), *nomydenue.* Hutparsl (pasznoxkeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJIEW aMMOHHUS B KaUeCTBE MUHEPAIbHBIX YI0OPEHHUI.
*XUMHUUYECKOe 3arpsA3HEHUE OKPY>KAIOIIEH cpellbl COCTMHEHUAMH a30Ta (KUCIOTHbBIE
JIOKIIH, 3arpsi3HEHUE BO3/1yXa, OUBHI U BOJOEMOB).*

docdop, *amnorpornueie Mogudukanuu Gochopa,* buzndeckue u XUMUIECKUE
CBOMCTBa (B3aMMOJICICTBHE C METajslaMd, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHOoM kucimotamu).* Oxcupa ¢docdopa (V), oprodocdopHas kucuora:
¢usznyeckue M XMMUYECKHE CBOWMCTBA, *momyuyenue.* *IloHsTHe O MHHEpaJbHBIX
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ynoopenusx: HutpaTthl U Pocdartel. [loHsTHE 0 KOMIUTEKCHBIX yaoOpeHusx.* OOrmmas
XapakTepucTuka 3neMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOCHMSI aTOMOB YIJIepo/ia
U KpeMHUs. BaleHTHOCTh M XapakTepHbIE CTENEHU OKHCIICHUS aTOMOB yTiepojia U
KpeMHus. Pacnipoctpanenue yriepojia B Ipupo/jie, XapaKTepHbIE CTEIEHN OKUCIICHHUS.

VYrnepona, amntotponHbie Moaudukanuu (rpadur, anmaz), Quszuyeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BEHIECTB (B3aMMOJACHCTBHE C MeETallaMH,
HeMeTaJllaMH, ¥*KOHIICHTPUPOBAHHBIMH a30THOM U CEPHOM KKcaoTaMu)™*. AncopOrusi.
Kpyrosoport yraepozaa B npupoae. OKcuabl yrieposa, ux Gusnieckue u XuMHIECKHe
CBOMCTBA, IIOJIyYCHHE U IIPUMEHEHHUE, JEUCTBUE HA OpraHW3M 4YeJOBEKa.
*DJKoyormueckrue MpoOJeMbl, CBs3aHHBIE C okcuaoMm yriepona(lV); rumotesa
I00ATBHOTO TOTEIUICHUS KIMMaTa; MapHUKOBBIA A3 PexT.* YrompHas KUCIOTa U €€
COJIM, UX (PU3MYECKHe M XUMHUYECKHME CBOWCTBA, *MOJydeHHE M MpUMEHEHHue.™*
KauectBenHass peakuusi Ha KapOoHaT-MOHBI. lcmosb3oBaHHe KapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

OO0uue npeacrtaBieHns 00 0COOEHHOCTSAX COCTaBa M CTPOCHHUSI OPraHUYECKUX
COEIMHEHMH yrieposa (Ha mpuMepe MeTaHa, 3TUIIEHA, 3TaHOJa, YKCYCHON KUCIIOTHI.
*Ux cocraB U xumuueckoe ctpoeHue. Knaccudukanus opraHMYecKHUX BeEILECTB.*
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OesiKax, yriieBojax — U UX
poiM B KM3HM ueloBeKa. *MarepuasbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH. *

Kpemuuii, ero (¢usnueckue ¢ XUMHUYECKHE CBOMCTBa (HA MpUMEpe
B3aMMOJICUCTBUS C METAJUIaMHM M HEMeTalaMHu), *HojiydeHue* W HpUMEHEHUE.
*CoenuHeHus kpeMHus B npupoje. O0mue npeacTasienust 00 okcuae kpemuus(I1V)
U KpeMHHUEBOM kuciote. CUIIMKaThl, pU3NYECKUe 1 XUMUYECKHE CBOMCTBA, OJIyYEHHE
U TNpPUMEHEHHE B OBITY, MPOMBIIIJIEHHOCTH (B MEIUIMHCKOM, 3JIEKTPOHHOM,
CTPOUTEIBHOM M 1ip.). BaxkHeillue cTpouTenbHbIE MAaTepUajbl: KEpaMHUKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobOiiembl  0G€30MMaCHOrO  HMCIOJIB30BAHMS
CTPOUTENBHBIX MaTEpUAJIOB B TOBCEIHEBHOM KU3HMU. *

XUMUYECKUN SKCIIEPUMEHT: M3ydeHHE OOpa3l0B HEOPraHMYECKHX BEILECTB,
CBOWCTB COJISIHOM KHCJIOTHI; TPOBEICHNE KAUECTBEHHBIX PEAKLIUI HA XJIOPUI-UOHBI U
HAOJII0/ICHUE TPU3HAKOB HUX MPOTEKaHMs; OMNbITHL, OTpaxaromue (Quandeckue u
XUMUYECKHE CBOMCTBA TraJOr€HOB W WX COEAMHEHUN (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEpPHAIOB); O3HAKOMJICHHE ¢ oOpasmamMu XJOpUI0B (TajJOTEHUIIOB);
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeTUHEHUSIMH (BO3MOXKHO MCHOJb30BaHUE
BUJICOMATEPHUAJIOB); HAOIIOJIEHHE Mpoliecca OOyIJIMBaHMS caxapa Moj JeHCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCIIOTHI; M3Yy4YEHHE XUMHUYECKHX  CBOWCTB
pa30aBIICHHON CEpHOW KHUCJIOTHI, MPOBEJECHNE KAUYECTBEHHON peaKIMu Ha cyibdar-
MOH M HaOMoJeHHe MNpu3HaKa e€ MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMU
cBoiicTBamMH a30Ta, (ochopa M HUX coequHEHUN (BO3MOXKHO MCIOJIb30BaHUE
BUJIeOMAaTepHanoB), oOpasmamMu a30THBIX W (HOocHOpPHBIX YIOOpEHHIt; MOTyYeHUe
aMMHaKa U U3y4Y€HUE €ro CBOWCTB; MPOBEIECHUE KAYECTBEHHBIX PEaKUWA HAa HOH
aMMOHUS U (pochaT-uOH M M3YUYEHHE NMPU3HAKOB HUX MPOTEKAHUs, B3aMMOJCHCTBUE
KOHLICHTPUPOBAHHON Aa30THOM KHUCJIOTBI C MEAbI (BO3MOYXHO HCHOJb30BaHUE
BUJIEOMATEPHAJIOB); HM3yYEHHE MOJEIEH KPUCTAJUIMYECKUX PpEETOK —anmasa,
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rpa¢guTa; O3HAKOMJIEHHE C TMPOIECCOM aJACOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOUCTBOM MPOTUBOTA3a; MOJYyUYEHHUE YIIICKUCIIOTO ra3a
U HM3y4YCHHE €ro CBOMCTB; NMPOBEJICHHE KAUYCCTBCHHBIX PEaKIMii Ha KapOOHAT- |
CHJIMKAT-HOHBI M U3yYCHHUE MPU3HAKOB UX MPOTCKAHHMs; 03HAKOMJICHHE C MTPOAYKIIUEH
CWJIMKATHOW TPOMBIIIICHHOCTH; PEIICHUE SKCIECPUMEHTANBbHBIX 3a/ad 0 TeMe
«BakHeiime HeMeTauTbl U MX COCTUHCHUS.

Mertanibl 1 KX COETUHECHUS

OO0uas xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuoguueckoil  cuctemMe  XMMHYECKHX  DJIEMEHTOB
. . MenpaeneeBa u ctpoeHus atomMmoB. CTpoeHue MeTauioB. MeTtaiinueckas CB3b
M METaUIMYeCKas KPUCTAUIMYECKas pemETKa. OJEKTPOXUMHUYECKUH  PAX
HanpspKEHUW  MeTauioB.  (PH3MyYecKkne ¢ XHUMUYECKHME CBOMCTBA METAJLIOB
(B3anMOIEMCTBUE C KUCIOPOJOM, BOJIOH, KuciaoTamu). *O01ue crocoObl MoJIy4eHus
MeTaisioB. [loHsITHE O KOPpPO3UHM METAaNIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBel (CTadb, YyTyH, JAIOPATIOMUHHM, OpOH3a) U UX NPUMEHEHHE B
OBITY ¥ TPOMBIIIIIIEHHOCTH. *

[lenouynbie mMeTasuibl: MojokeHue B Ileproguyeckoil cCUCTEME XUMHUYECKUX
anemeHToB J[.MI. MenneneeBa; crpoeHne aromMoB. Haxoxnenue B mnpupoje.
duzryeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKCuabl U
TUJPOKCUIBI HATpUs U Kanud. [[puMeHeH e MEeT0YHbIX METAIIJIOB U UX COCIUHEHUI.

[[lenouyno3eMenbHble  METaIbl ~ MarHui W KalbLUMH:  IOJIOKEHHUE
B [lepuognueckoit cucreme xummuueckux anemMeHToB 1. . Menneneea; ctpoeHne nx
aTOMOB; HaxoXjJeHUe B mpupoje. OU3ndyeckre U XUMHUYECKUE CBOMCTBA MarHusl U
KaJbLud. Baxuelme coenuHeHus Kalnblus (OKCHU, TUAPOKCHU, cou). *KECTKOCTD
BOJbI U CITIOCOOBI €€ yCTpaHEeHUS.™

AmomuHuii: onoxenue B [leproanyueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JAWN. Menneneesa; CTpoeHME aroma; HaxoxJaeHue B npupone. Dduszudeckue u
XUMUYECKHE CBOMCTBA amtOMHHHS. AMQOTEpHBbIE CBOMCTBA OKCHAA U TUIPOKCHAA
ATIOMUHUSL.

Kenezo: monoxenne B llepruonmyeckor CHUCTEME XHUMHUYECKUX 3JIEMEHTOB
J. . MenaeneeBa; CTpOeHHME aToMa; HaxoxJacHWEe B mpupone. dusznueckue u
XMMHUUYECKHE CBOMCTRA Kee3a (B3auMOICCTBUE C METAINIAMH, KUCJIOTAMHU U COJISIMH).
Oxcupapl, rugpokcuabl U comm kene3a(ll) u >xemesza(Ill): cocraB, cBoiicTBa
*nonyyenue.*

XUMUYECKHUM IKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3iiaMy METAJJIOB U CILIABOB,
ux (UBMYECKUMHU CBOMCTBaMHU; HW3yYE€HHE pE3yJIbTaTOB KOPPO3UU METaJIOB
(BO3MOXKHO HCIOJIb30BaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCH/JIa KaJblIUsl U HATPUsI C BOJON (BO3MOXXHO HCITOJIb30BAaHUE BHACOMATEPHAIIOB);
MCCIIEIOBAHUE CBOMCTB >KECTKOW BOJBI; Mpoliecca TOPEHUs dKejie3a B KHUCIOPOJE
(BO3BMOKHO  HCMOJB30BaHUWE  BUACOMATEPUATIOB);  MPU3HAKOB  MNPOTEKAHUSA
KAueCTBEHHBIX PEaKlMil Ha MOHBI (MarHus, KaJblis, aTlOMUHUS, IIMHKA, xene3a(ll) u
xene3a(lll), meau(Il)); HaGmoaeHe 1 omMcaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMECHH
MOHAMU HATpUS, KaJIHUs M Kajdblus (BO3MOXKHO HMCHOJIb30BAHUE BHUACOMATEPHUANIOB);
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HCCICA0OBAaHUC aM(l)OTepHBIX CBOMCTB TMAPOKCHUAA AJIFIOMUHHA U THAPOKCHAA LIUHKA,
PCIICHUC OJBKCIICPHUMCHTAJIBHBIX 3adad II0 TCMC «BaxHennmye MeTaibl M HX
COCIUHCHU).

XVMHSI B OKpY’KaroLias cpena

*HoBble MaTepualibl U TEXHOJIOTMU. BemecTBa u Marepualibl B OBCETHEBHOM
KU3HM YeJloBeKa. XUMHUSA M 370pOoBbe. be3zonmacHoe HCIOJIBb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas momomis MNpu XUMHUYECKHX 0KOTrax
U oTpaBiieHUsAX. OCHOBBI 3KOJIOTMYECKON TPAMOTHOCTH. ™

*XuMHU4ecKkoe 3arpsi3HEHHE OKpyKarouleil cpenbl (MpenaenbHas JOMYyCTUMAs
koH1eHTparus Bemects — [1JIK). Ponb xumuu B pemieHun 3K0I0rHIeCcKUX mpoodiemM.™

*IIpuponHbIE WCTOYHHMKHU YIJIEBOJOPOAOB (Yrojb, MPUPOIHBIA ra3, HEQTh),
IPOJIYKTHI HX EPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. ™

XUMUYECKUI IKCIEPUMEHT: U3y4eHHE 00pa30B MaTepUaoB (CTEKIIO, CIIIaBbl
METaJIJIOB, MTOJIMMEPHBIE MaTepUabl).™

MexnpenMeTHbIE CBA3U

Peanuzanus MexXnpeIMETHBIX CBA3€H NpH M3YYeHUM XUMHH B 9 Kiacce
OCYUIECTBJISIETCSI Uepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHIH,
TaK ¥ MOHATHUM, SBJISIFOIINXCSI CHCTEMHBIMHU JIJISI OT/IETBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAy4YHBIA (DAaKT, THUIOTE3a, 3aKOH,
TEOpWs, AaHaJIW3, CHUHTE3, KIaCCH(PUKAIMs, TCPUOAUIHOCTh, HAOJIOICHNE,
OKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHHE, MOJICTTh, SIBIICHHUE, MTAPHUKOBBINA P HEKT,
TEXHOJIOTHSI, MaTepHAJIBI.

dusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PaMOaKTUBHOCTH, MOJIEKYJIA, DJIEKTPUUECKUM 3apsi/l, MPOBOIHUKH, ITOTYITPOBOTHUKH,
TUDJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHHUE
BEI[ECTBA, Ta3, PacTBOP, PACTBOPUMOCTh, KpPUCTAJUITMYECKash pPEMIETKA, CIIIaBhI,
bu3MYecKue BEIUYUHBI, €AUHHUIIBI N3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MJIAHETHI,
3BE3161, CoIHIIE.

buonorus: ¢orocunTes, apixanwe, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHbBIE
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rupocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJE3HbIE
HCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUEBHOI'O ITIPE/JIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbTaThl ocBoeHus oOyuaromumucs ¢ 3IIP yueOHOro mpegmera
«XuMUS» JOJDKHBI COBManaTh ¢ pesyinbraramu denepasibHON padoveil mporpamMmmsl
OCHOBHOTI0 00111eT0 00pa3oBaHusi. Haubosnee 3Ha4UMbIMU SIBIISIOTCS
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JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAMMBI  OCHOBHOI'O  OOILETro
oOpa3oBaHMsI JOCTUTAIOTCS B XO0jA€ OOydYyeHUss XMMHU B €AMHCTBE Yy4e€OHOW U
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUCKHMH
COLIMOKYJIIbTYPHBIMM ¥ JyXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMH, TPHUHATBIMU B
oOIiecTBe TMpaBWJIaMd M HOPMaMH TIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAKOT  TOTOBHOCTh  OOyYarolUXcs
PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX IECHHOCTHBIX OPUEHTALIMI U PACILIUPEHUE
OIIBITA JEATEIIBHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YaCTU:

1) naTproTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAay4yHOMY HACJIEIHIO, [IOHMMaHUs 3HA4YCHUsS XUMHUYECKOM HAYyKH B KU3HU
COBPEMEHHOr0 O0IIECTBa, CIOCOOHOCTU BIAAETh JIOCTOBEpHOW HMH(OpManuen o
IIEPENOBbIX JOCTHKCHUAX M OTKPBITUAX MHUPOBOM U OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpa’kJJaHCKOT'O0 BOCIIUTAHHUS:

IPEACTABICHUS] O COLMAJIbHBIX HOpPMax W NPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Y4EeOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U JIPYTUX BUJAX AEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JESITEIbBHOCTH MPY BBINOJHEHUN YUEOHBIX,
ITO3HABATENBHBIX 3aJa4, BBIIOJHEHUM XHMHUYECKHX OJKCIIEPUMEHTOB, CO3JIaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIU B IpoIiecce
3TON y4eOHOU AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE M MOCTYIKU
CBOMX TOBApUILEHN C MO3ULIUHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCIIEICTBUU ITIOCTYNKOB;

3) UEHHOCTH HAYYHOI'O MO3HAHUS:

MHUPOBO33PEHYECKUX IPEACTABICHUA O BEIIECTBE M XMMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIAIOIIUX OCHOBY
JUISl IOHUMaHUsl CYUTHOCTH HAayYHOH KapTHHBI MUpPA, MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPOBI, B3aUMOCBS34X YEJIOBEKA C MPUPOIHOMN CpeoH,
O pOJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyYEHWE HOBBIX 3HAHHMM IO
XUMUH, HEOOXOIUMBIX JIJ1s1 OOBSICHEHUS HaOII0JaeMBIX MTPOLIECCOB U SIBJICHUI;

M03HABATENbHON, MHPOPMALIMOHHON M YUTATEIbCKON KYJIBTYPhI, B TOM YHUCJIE
HaBBIKOB  CaMOCTOSITENIbHOM paboThl € Y4eOHBIMH TEKCTaMH, CIIPaBOYHOU
JUTEPaTypoi, JOCTYNMHBIMH TEXHUYECKUMHU  CPEICTBaMU  HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

uHTEpeca K OOyYEHHI0O W TO3HAHUIO, JTIOOO03HATEIBbHOCTH, TOTOBHOCTH H
CHOCOOHOCTH K CaMOOOpPa30BaHUIO, POCKTHON U UCCIIE0BATENIbCKON e TEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HamNpaBJIEHHOCTH M YPOBHS 00Y4Y€HHUS B JaJIbHEUIIEM;

4) hopmupoBaHHs KYJIbTYPBI 310POBBL:

OCO3HAHMs LICHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 310POBBIO,
YCTaHOBKM Ha 3J0pOBbI 00pa3 >KU3HU, OCO3HAHMs MOCIEICTBUNH U HENPUATHSA
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BPEAHbIX  MpHUBBIUEK  (YMOTpeOJCHHS  aJKOTONs, HAPKOTHKOB,  KYpEHHS),
HE00XO0MMOCTHU COOJIIOIEHUS ITPaBHII 0€3011aCHOCTH ITPHU OOPAILIEHUH C XUMUYECKUMHU
BELIECTBAMU B OBITY U peabHOM JKHU3HH;

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEpeca K MPAKTUUYECKOMY M3YYEHHIO IIpodeccuil U Tpyia pa3IuyHoOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YUCJIE Ha OCHOBE
IPUMEHEHUS IPEMETHBIX 3HAHUN 10 XUMUH, OCO3HAHHOTO BBIOOpA MHIUBUAYaTIbHON
TPACKTOPUH NPOJOJDKEHUS O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEIIHOMN
po(hecCHOHANBHON AEITETPHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aIarTUPOBAThCA B TPO(HECCHOHATIBHOM Cpelie;

6) 9KOJIOTUYECKOT0 BOCITUTAHMS:

AKOJIOTMYECKH LEIECO00Pa3HOro OTHOWIECHHUS K MPUPOJIE KaK HCTOUYHUKY JKU3HU
Ha 3emMiie, OCHOBE €€ CYLIECTBOBAaHHs, IIOHMMaHUS LIEHHOCTU 3I0pOBOTO U
Oe3omacHOro o6Opasza KH3HU, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
($u3nYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHMSI LIEHHOCTHU COOJIIOICHUS ITPABHII
0e30MacHOro MOBEJIEHUs IpH paboTe C BeEUIeCTBAMHM, a TaKKe€ B CHUTYyalUsX,
YIPOXKAIOIIUX 340POBBIO U XKU3HU JIFOJEH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHUS, MOJIy4aeMble MPU H3YUYEHUU XHUMUU, IS
penIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEW MPUPOJHOM CPEOi, TOBBIIICHUS YPOBHS
HKOJIOTUYECKON KYJBTYpbl, OCO3HAaHUSA TJOOAIBHOIO XapakTepa 3KOJIOIMYECKUX
npo0JeM U MyTel UX pelieHusl IOCPECTBOM METO/I0B XUMUU;

AKOJOTMYECKOTO  MBIIUICHHS, yMEHHS  PYKOBOJICTBOBATbCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM U COIIMAJIbLHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS 00pa30BaTEIBHON MPOTPAMMBI I10
XUMHH OTPAXKAIOT OBJIAJICHUEC YHUBEPCAIbLHBIMH ITO3HABATEIBHBIMU JCHCTBUSIMH, B
TOM YHCIJIE:

1) Ga30BbIC IOTMUECKHUE IECHCTBHS:

BBISIBJISITh PUYHMHBI M CJICACTBHS MMPOCTHIX XUMHUYCCKUX SIBJICHUIA;

OCYIIECTBJIATh CpPaBHCHHE, KIACCU(PUKANMIO XUMHUYECKUX BEIIECTB II0
3aJJaHHBIM OCHOBAHUSM U KPUTEPHUSAM JIJISI YKa3aHHBIX JIOTHUSCKUX OTICPAIIHIA;

CTPOUTH JIOTHYECKOE CYXKICHHE II0CJIe TIPEABAPHUTEIHLHOTO  aHaJIn3a,
BKJTIOYAIOIIEEe YCTAaHOBJICHUE MIPUIMHHO-CIICJICTBEHHBIX CBSA3EH

CO31aBaTh, IPUMEHSTH U MPE0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJICIH U CXEMBI
JUTSL PEIICHUS yU4eOHBIX W MTO3HABATEIIBHBIX 33]1a4 C MTOMOIIBIO TIe/1arora;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE XUMHUYECKHUX IPOIECCCOB M HX
[IOCJIEACTBUS,;

2) 0a30BBIC UCCIICIOBATEILCKUE ICHCTBHS:

C TOMOIIBI0 TIeJarora MPOBOJUTh XUMHUYECKHH OIBIT, HECIOKHBIN
OKCIIEPUMEHT, IS YCTAaHOBJIICHHS OCOOCHHOCTEH OOBEKTAa HW3YyYCHHS, MPUYUHHO-
CJICJICTBCHHBIX CBSI3CH M 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;

C TMOMOIIBIO TEIarora WIH CaMOCTOSATEILHO (DOpMyIHpOBaTH OOOOIICHUS H
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BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIBITA,;
3) pabota ¢ nnpopmanuei:

BBISIBIISITH IePUIIUTHE MHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX UIS PEIICHHSI
MIOCTaBJICHHOW 3a/1a4H;

npeoOpazoBbIBaTh MH(OPMAIIHIO U3 OJHOTO BUAA B IPYTOi (TaOIHITy B TEKCT
M 1Ip.);

UCKaTh WU OTOMpaTh WHGOPMAITUIO WM TAHHBIC U3 HCTOYHUKOB C yUETOM
MIPEIIOKEHHON yIeOHOM 3a71a4M U 3aTaHHBIX KPUTEPUEB.

OBnajeHre YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMU:

OpraHU30BbIBATh YU€OHOE B3aUMOICHCTBUE B IpyIIe (ONpeesaTh OOIIUE LENH,
pacrpenensiTh poJid, JOrOBapUBaTHCS APYT C IPYTOM U T. I1.).

C TIOMOIIIBIO TIEJIarora Uil CaMOCTOSATENIbHO COCTABIIATh YCTHBIC U TUCHbMEHHBIE
TEKCThI C UCIOJIb30BaHUEM HWJUIFOCTPATUBHBIX MATEPUAJIOB MJI BBICTYIUICHUS TEpEN
ayAUTOPUEH;

OpraHU30BbIBaTh Y4eOHOE COTPYJAHHYECTBO U COBMECTHYIO NEATEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMHU; pab0OTaTh UHIWBUIYAIIBHO U B TPYIINE: HaXOIUTh O0IIIee
pelieHnue U paspemarh KOH(QIMKTHI Ha OCHOBE COTJIACOBAHHUS TMO3UIUMN U ydeTa
HUHTEPECOB; (OPMYJIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIIHI IPOYKT, IPUHUMATD U PA3ICIITh
OTBETCTBEHHOCTh M TIPOSIBJIATH TOTOBHOCTh K TMPEIOCTABICHUIO OTYETa TEpe]
IPYIIION.

OBnasieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISTUBHBIMU JICUCTBUSMU:

oOHapyxuBaTh U (HOPMYJIHPOBATH YUeOHYIO MPOOIEMY, ONPEAEsATh IEJb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAaMH CAaMOKOHTPOJIS, CAMOOLICHKH, TMPUHSITHS PEUICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M TTO3HABATEIHLHOM NEITEIbHOCTH;

COOTHOCHUTH CBOM JEHUCTBUS C IJIAHUPYEMBIMU PE3YJIbTAaTAMH, OCYIIECTBISATH
KOHTPOJIb CBOEH NESITEJBHOCTH B MPOLIECCE TOCTHKEHUS PE3ybTaTa, ONpPENeiATh
CrocoObl  JEHCTBUA B paMKax TMPEIJIOKEHHBIX YCIOBHM ©  TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JICHCTBHS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYallUEH;

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U IIPEAJIarath IJIaH €€ U3MECHECHUS;

MPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUU y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATEeIIbBHOCTH, OMpPEACNATh MO3UTHUBHBIE M3MEHEHUS W HAMpaBiICHUs, TPEOYIOIINe
nanbHeie padoThl;

OCO3HAaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €Er0 MHEHHIO.

I[TPEAMETHBIE PE3VYJIbTATDI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTE€IbHOTO
COJIEp)KaHMs, YCTaHOBJIEHHOTO JaHHOM DenepanbHOM paboueil MporpamMMmon,
BBIICJISIIOT: Hay4Hble 3HAHUS, YMEHHUS U CHOCOOBI JEUCTBUH, cnenupuyeckue ais
y4eOHOro mpeaMera «XuMus», BUAbI JESTEIbHOCTU MO MOJYyYEHUIO HOBOTO 3HAHMS,
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ero MHTEPHpEeTaly, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIHIX:

IPE/ICTaBIICHUE O 3aKOHOMEPHOCTSX U TO3HABAEMOCTU SIBIICHUW MPUPOJIBI,
NOHUMaHUE OOBEKTUBHON 3HAUYMMOCTH OCHOB XMMHYECKOM HAyKuM Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KYyJIbTYypbl M MpPaKTUYECKOU
NESATEILHOCTH 4YeJIOBEKAa B YCJIOBHSIX COBPEMEHHOIO OOIIECTBAa; MOHMMAHHUE MeECTa
XUMUH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MOHATUIMHOIO aNlapaTa U CUMBOJIMYECKOTO SI3bIKa XUMHUHU
JUIS COCTaBJIeHHUA (POPMYT HEOPraHWYEeCKHMX BEIIECTB, YPaBHEHUN XHMHUYECKUX
peaknuii (C OMOpON Ha alNrOpUTM YYEeOHBIX JCHCTBUI); BIIAJICHUEC OCHOBAMH
xumuyeckoi HomeHkKIaTypbl (IUPAC u TpuBHAIbHON ) M yMEHUE HCIOIB30BATh €€ TS
pelieHusl  y4eOHO-TIO3HABaTENbHBIX 33Ja4 C TOMOIIBIO  YUYUTENs; yMEHHE
MCIT0JIb30BaTh MOJIENH J1J1s1 OOBSCHEHUS CTPOCHHSI aTOMOB M MOJIEKYJI 10 &JITOPUTMY C
OIIOPOW HA OIPENIETICHUS;

[IPEJICTABIICHUE O CUCTEME XMMUYECKUX 3HAHUI U YMEHUE C IIOMOIIBI0 YUUTEIS
MPUMEHSTh CUCTEMY XUMUYECKUX 3HAHWM ISl YCTAHOBJICHUSI B3aUMOCBSI3EH MEXKIY
M3YYECHHBIM MAaTE€pUaioM WM MPHU MOJYYCHUU HOBBIX 3HAHWI, & TakKe B MPOLECCE
BBITIOJIHEHUS Y4YE€OHBIX 3aJlaHuii ¥ mpu paboTe € HCTOYHUKAMU XUMHYECKOU
uHdOpMaIUK, KOTOpasi BKIIIOYAECT:

BAKHEUIINE XMMHUUYECKUE TMOHSATHA: XUMHUUYECKUN JJIEMEHT, aTOM, MOJEKYIa,
BEILECTBO, NPOCTOE M CIIOXKHOE BEUIECTBO, OJHOPOAHAs W HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE ATOMHAsi M MOJIEKYJISIpHAs MAacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA 00bEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COIb (CpemHsis),
XUMUYECKasg peaKkUusi, pPeakUud COCOUHEHUs, PEaKLUHH PpPA3I0KEHUS, PEaKIHH
3aMeIleHUs], peakuu 0OMeHa, TerI0Bor A (PEKT peakuu, 3K30- U SHIOTEPMUUECKHE
peakinu, pacTBOp, MaccoBas JOJS XUMUYECKOTO JJIEMEHTA B COEUHEHUHU, MACCOBAs
JIOJIs1 ¥ IPOLIEHTHASI KOHIIEHTPAIIUs BEIIECTBA B PACTBOPE, SAIPO aTOMA, SJIEKTPUUECKUN
CJIONW aToMa, aTOMHasi OpOUTallb, paauyC aToMa, BaJ€EHTHOCTh, CTENICHb OKHUCIICHUS,
XUMHYECKas CBS3b, AIEKTPOOTPULIATEILHOCTD, OJISIPHASL U HEMOJISIpHAST KOBAJICHTHAs
CBSI3b, NOHHAs CBSI3b, METAJUIMYECKAS] CBA3b, KPUCTAILUIMYECKAsl pelieTka (aToMHas,
WOHHAs, METAJJINYECKasi, MOJICKYJISIpHas), UOH, KaTUOH, aHHOH, AJIEKTPOJUT U HE
AIIEKTPOJIUT, DJEKTPOJIUTHYECKAs AUCCOLMAIMS, pEakUud HOHHOrO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKI[UU, OKHUCIUTEIb W BOCCTAHOBUTEID,
OKHUCJIEHHE U BOCCTAHOBJIEHHE, BJIEKTPOJIU3, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOM peakluu, KaTaau3aTtop, NpeaeiabHO
nonyctumas konteHtpauus (I11K), kopposust meTannos, criaBbl;

OCHOBOIIOJIATAIOIINE  3aKOHbl ~ XUMHUHU:  3aKOH  COXPAaHEHHUS  MAacChl,
ITepuonnueckun 3axkoH [I. 1. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsI TEOPUSs, TEOPUS DJICKTPOJIUTHUUECKOMN
JMCCOLUALINY, a TAKXKE MPEJICTABICHUSI O HAYYHBIX METOAAaX MO3HAHUS, B TOM YHUCIIE
HKCIIEPUMEHTAJIbHBIX U TEOPETUUECKUX METOJIaX UCCIEN0BAHNS BEUIECTB U U3yUYEHUS
XAMHUYECKUX PEAKIUN;
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MPEJCTABICHHE O TNEPUOJAUYECKONM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
AJIIEMEHTOB (paJInyC aToMa, JIEKTPOOTPULIATEIHHOCTH ), TPOCTHIX U CIIOKHBIX BEIIECTB
OT TOJIOKEHUS 3JIeMeHTOB B [leproauueckoii cucreme (B MajbIX MEPUOAAX U IIIaBHBIX
MOATPYIINAX) U 3JEKTPOHHOT'O CTPOCHHUS aTOMA; YMEHHUE OOBSICHITH CBSI3b MOJ0KEHUS
anemeHTa B Ileproamyeckoil CUCTEME C YKMCIOBBIMH XApAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sijipa, 00Ilee Yuciao JIEKTPOHOB),
pacrpeeeHueM 3JIEKTPOHOB MO IHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX
MIEPUOJIOB, KAJIHSI U KaJIbIUST; KIACCU(DUIIMPOBATH XUMUYECKHE DIIEMEHTHI C OTIOPOIl Ha
onpeaeneHus GU3NIECKOro CMbIca IMUGPOBBIX JAHHBIX TEPUOTUICCKON TaOTUIIHI,

yMEHUE KJIacCH(PUIIMPOBATh XUMHUYECKHE OJIEMEHTHI, HEOPTraHUYECCKUE
BEILIECTBA U XMMUUYECKUE PEAKIIMU C OMOPON HA CXEMBbI; ONPEACIIATh BaJEHTHOCTh U
CTEMCHb OKMCJICHUSI XMMHYECKUX OJJIEMEHTOB, BHJ XHUMHYECKOW CBA3M M THI
KPUCTALTMYECKON CTPYKTYPhI B COEAMHEHUSX, 3aps]l HOHA, XapaKTep CPEibl B BOJHBIX
pacTBOpax BeHIeCTB (KUCIOT, OCHOBaHHWM), OKUCIUTEIb U BOCCTAHOBUTEb IIO
QITOPUTMY yU€OHBIX JEHCTBUM;

YMEHHUE XapaKTepu30BaTh C OMOPOM Ha cxeMy (U3MYECKHE U XHUMHYECKUE
CBOMCTBa MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPOJ, rpaduT, aiMas, KpeMHHUH,
azort, ¢ocdop, cepa, XJI0p, HATPUM, KaJIUi, MaTrHUHN, KaJbIIUHA, ATIOMUHUH, KEIe30) U
CIIOHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX pacTBOpOB (BOAa, aMMHaK,
XJIOPOBOJIOPO, CEPOBOJAOPOJ, OKCHUIBI M THAPOKCHUIbl MeTaioB I - IIA rpynm,
amomunusi, menu (II), nunka, sxenesa (11 u III), okcuawt yraepona (II u 1V), kpemuus
(IV), azora u docdopa (Il u V), ceppt (IV u VI), cepuucras, cepHas, a3oTucras,
azoTHasi, gocdopHasi, yroiabHas, KpeMHHEBasi KHUCJIOTa U UX COJIU); OMHUCHIBAThH C
OTOpOY Ha IUJIaH W KJIIOUEBBIC CJIOBA, YMEHHE MPOTHO3UPOBATH M XapaKTEPU30BAThH
CBOMCTBa BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHHS TIOCIE
MpeABAPUTEILHOIO aHallh3a MO/ PYKOBOJCTBOM IleJarora, MpUMMEHEHUE BEIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTh IPOTEKAHUSI XUMUUECKUX MPEBPAIICHUN B
pPa3JIMYHBIX YCJIOBUSIX, BIMSHUE BEUIECTB U XMMHYECKHUX IPOLECCOB HA OpPraHU3M
YEJIOBEKA M OKPYKAIOIIYI0 IPUPOIHYIO CPEY;

YMEHHUE COCTaBJSATh IO 00pasily, CXeMe, aJIrOpuTMy YYeOHBIX JACHCTBUI
MOJIEKYJIIPHbIE M HOHHBIE ypaBHEHHUS pEakiuid (B TOM YHCIIE€ PEaKIMil MOHHOTO
oOMEHa ¥ OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHi), WLIIOCTPUPYIOIINX
XMMHYECKHE CBOWCTBA HW3YyYEHHBIX KJIacCOB / IpyMI HEOPraHMYECKUX BEIECTB, a
TaKKe MOATBEPHKIAIOITUX TCHETHYECKYIO B3aMMOCBS3b MEXK]ly HUMU,

YMEHUE BBIYUCISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJSIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOPoM Ha
oO1ue hopMyIibl; yMEHUE TPOBOJAUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIIUMA
U HaxXOJIUTh KOJIMYECTBO BEIIECTBA, OOBEM W MAaCCy PEareHTOB WM MPOJYKTOB
peakiuu ¢ OTIOpoi Ha 00pazell, ArOPUTM yUeOHBIX JIEHCTBUI;

BJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HaHuUs (HAOIIO/EHNE,
U3MEPEHUE, FIKCIEPUMEHT, MOJICTUPOBAHUE) MIPU U3YUCHHUH BEIECTB U XMMHUUYECKHUX
SBJICHWI C OTMOPOM Ha aNropuTM YYeOHBIX ACHCTBUN; yMeHHE C(HOPMYIUPOBATH
npo0IeMy W TPEIIOKHUTh IMyTH €€ PEIIeHUs] C MOMOIIBI0 TIeAarora; 3HaHue OCHOB
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Oe3omacHO pabOThl ¢ XHUMHYECKUMHU BEIIECTBAMH, XUMHUYECKON TOCYI0N U
Ja00paTOPHBIM 000PYTI0BaHUEM;

HaJIMYME TPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIONMX XUMUYECKUX OKCIEPUMEHTOB IO PYKOBOJCTBOM YYHUTENS C
00Cy>XJIeHHEM I1J1aHa PaOOThI UM COCTABICHUEM TAOJIHUIbI:

U3Yy4YEeHHE U ONrcaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE C GU3UUECKUMU U XUMUUECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONINE MTPU3HAKHN MPOTEKAHUSI XUMUYECKUX PEAKIIHA;

M3y4YEHHE CIIOCOOOB pa3/IelICHUs] CMECEeH;

MOJYYEHHE KHUCIOPOJia U U3YUYECHHE €r0 CBOMCTB;

MOJY4YEHHE BOJOPOIAa U U3YYEHUE €r0 CBOMCTB;

MOJTYYEHHE YTJIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTyYE€HHE aMMHUAKa U U3YYEHHUE €T0 CBOMCTB;

IPUTOTOBJIICHHE PACTBOPOB C OIMPEAEIEHHON MacCOBOW JOJENH PaCTBOPEHHOTO
BEILIECTBA;

UCCJICIOBAHUE W OIMCAaHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB PA3IUUYHBIX
KJIACCOB;

IpUMEHEHUE WHANKATOPOB (JaKkMyca, MeTuiIopaHxka u deHondTanienna) s
OTIpEJICIICHHS XapaKTepa Cpeibl B PACTBOPAX KUCIIOT U IIEI0YEH;

U3Y4YCHUE B3aMMOJICHCTBUSI KHUCJIOT C MeETaUlaMH, OKCHJAMH METaJLIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMH;

MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJIH;

uccieoBanre aMm(pOTEPHBIX CBOMCTB FUAPOKCUIOB aTIOMUHUS U IIMHKA;

pelieHne AKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIAcChl
HEOPTaHUYECKUX COCAUHEHUI;

pEelIeHNe OKCIEPUMEHTANBHBIX 3a/lad M0 TeMe «DIJIEeKTPOIUTHUECKas
JTUCCOIIHAITISY,;

pelIeHre dKCIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «BakHelime HeMeTauibl 1 X
COCIIMHEHUS;

pelIeHre IKCIEePUMEHTAIBHBIX 3a/1au Mo TeMe «BakHeiilme MeTamibl U HX
COCIIMHCHUS;

XUMUYECKUE OKCIEPUMEHTHI, WUIIOCTPUPYIONIUE TPHU3HAKK TPOTEKAHUS
peakIuii HOHHOTO OOMEHa;

KauyeCTBCHHBIC PEaKIMM Ha TPHCYTCTBYIOIIWE B BOJHBIX PAcTBOPAaX HOHBI:
XJopua-, OpoMuI-, HOAUI-, cyiabdar-, Qocdar-, kapOoOHAT-, CUIUKAT-AaHUOHBI,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIHs, aTFOMUHUS, kene3a (2+) u
xenesa (3+), menu (2+), IIMHKa;

yMEHUE TIPEACTaBIATh pPE3YyJbTaThl AKCIIEpUMEHTa B (opMe BBIBOJIOB,
JIOKa3aTeNIbCTB, TPAPUKOB U TAOJIUII U BBISBIISATH SMIIUPUIECKUE 3aKOHOMEPHOCTH;

BIIAJICHWEC  TMpaBWiIaMd  O€30IacHOro  OOpalieHuss C  BEIISCTBAMH,
WCITIOJIb3yEeMBbIMH B TOBCETHCBHOW KMU3HH, a TAKXKE TMPABWIAMH TIOBEJACHHS B IIEIISIX
cOepexXeHUsl 370pOBbSI M OKpYXKalollled NPUPOAHON Cpeabl; MOHMMAaHUE Bpeaa
(OomacHOCTH) BO3/IEUCTBUS Ha YKMBBIE OPraHW3MbI ONMPEACICHHBIX BEUIECTB, a TAKXKE
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CIIOCOOOB YMEHBIIICHHS U MPEIOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS; TIOHUMAHUE
3HA4YEHUSI )KUPOB, OCIIKOB, YIIIEBOJIOB JIJIsl OPraHu3Ma YeIIOBEKa;

BJIaJICHNE OCHOBAaMH XHMHYECKOH TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHE
IPaBWJILHO HCIIOJIb30BaTh HW3YYCHHBIC BEIIECTBA W MaTepuaibl (B TOM YHCIE,
MUHEpPAILHBIC YI0OPEHMSI, METAJUIBI U CIIABBI, IPOAYKTHI MEPepadOTKH MPUPOTHBIX
HUCTOYHUKOB YTJIEBOAOPOJOB (YIJisl, IPUPOJHOTO Taza, HEPTH) B OBITY, CEIBCKOM
XO3SIMCTBE, Ha TMPOW3BOJCTBE; YMEHHE MPHUBOIUTH MPUMEPHI MPaBUIHHOTO
WCITOJIb30BAHUS N3YUEHHBIX BEIIECTB U MAaTEPHAIIOB;

YMEHHUE YCTaHABIMBATh CBSI3U MEXIy PEAThbHO HAOIOMaeMBIMA XUMHYCCKIMU
SBJICHUSIMH U TIPOIIECCAMU, TMPOUCXOANIUMHA B MAaKpO- ¥ MHUKPOMHUPE, OOBSICHITH
MPUYUHBI MHOTOOOpPAa3usl BEIECTB; YMEHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHHMSMU JAPYTUX YUIeOHBIX MMPEAMETOB C IIOMOIIBIO TIEAarora;

npeacraBiieHne o chepax npodhecCHOHAIBHOW AESTEILHOCTH, CBS3AHHBIX C
XUMHEH ¥ COBPEMEHHBIMHU TEXHOJOTHUSMHU, OCHOBaHHBIMM Ha JOCTHXKECHUSIX
XUMUYECKON HayKH; HaJIWdue OmbiTa pPabOThl € pa3IUYHBIMM HUCTOYHUKAMU
uH(pOpMAIUU 10 XUMHUU (HAYyUHO-TIOMYJIsipHAs JTUTEpaTypa, CIOBApH, CIIPABOYHHUKH,
WHTEPHET-PECYpChl) C ONOPOM Ha aNrOpUTM: YMEHHE OOBEKTHUBHO OIICHUBATH
UH(OPMAITUIO O BEIIECTBAX, UX MPEBPAIICHUAX U PAKTUIECKOM MPUMEHEHHH.

TpeboBanust K mpeIMETHBIM pe3yJbTaTaM OCBOCHMs y4eOHOro IpenmMera
«XHUMUS», paclpeiesIeHHbIE M0 rojlaM 00y4YeHus

PesynbpraThl mo rogam (GoOpMyIUpPYIOTCS MO NPUHLMIY J0OaBJIEHHUS HOBBIX
pE3yNbTATOB OT TOJa K TOJy, y’K€ Ha3BaHHbIE B MPEAbIAYIIUX T0JIaX MO3ULIHUU, KaK
MPaBUJIO, JIOCIOBHO HE MOBTOPSAIOTCS, HO YUYHUTBIBAIOTCS (pe3yabTaThl OYEPEAHOIO
roJia N0 YMOJITYAHHUIO BKIIIOYAIOT PE3YNbTATHI MPEABIAYIIUX JIET).

8 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSTHI: aToM, MOJIEKYJa,
XUMUYECKUN DJIIEMEHT, TPOCTOE BEIIECTBO, CII0KHOE BEIMIECTBO, CMECH (OJHOPOIHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, maccoBas J0Jii XHUMHUYECKOIro
AJIEeMEHTa B COEIMHEHUU, MOJSIPHBIA OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJb,
*3JIEKTPOOTPHUIIATEIIBHOCTH®,  CTENEHb  OKUCIICHMS, XUMHUYECKas  peakius,
KJIaccuuUKalys peakluii: peakiuu COCIWHECHUS, PEaKIMU Pa3JI0KECHUS, pPEaKIuu
3aMEILEeHUs], PeaKIMu OOMeHa, 3K30- U SHJIOTEPMHUECKHE pPEaKUUU; *TEroBOU
abdexT peakuuu™*; SApPO aroMa, SIEKTPOHHBIA CJIOW aToMa, aTOMHAas OpOWTab,
paanyc aroma, XMMHYECKas CBS3b, TOJSIpPHAS W HEMOJSIpHAS KOBAJICHTHAs CBS3b,
MOHHAas CBSI3b, HIOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0Jisl BelIeCTBa (MPOLEHTHAS
KOHIIEHTpAaIusi) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (cM. m. 1) u
MPUMEHSTH ATH TIOHATHSI IPY OTIMCAHUH BEIISCTB U MX MPEBPAIICHHUM;

MCIIOJIh30BAaTh XMMHUYECKYI0 CUMBOJIHMKY IS COCTaBJeHUS (HOPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIM, 3JIEeKTPOHHOTO OanaHca;

OMpeNeNnsaTh BaJCHTHOCTb ATOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHUSX;

22



CTETIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX C ONOPOM HA ONPEICICHHUS,
B TOM YHCJIE CTPYKTYPUPOBAaHHBIC; NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaCCy COEIMHEHUN N0 (opMyJiaM; BUJI XUMUUECKOHN CBA3M (KOBAJICHTHAs! U MOHHAsA)
B HEOPIraHWYECKUX COCIMHEHHUSX;

UMETh NPEICTABICHUE O CUCTEME XUMHUYECKHUX 3HAHUM, YMETh C IOMOILBIO
YUHTEIS IPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUM, JUIsl YCTAHOBJICHHSI B3aUMOCBSI3H
MEXIy U3YYCHHBIM MAaTEpHUAJIOM W IIpU IIOJIYYEHUU HOBBIX 3HAHMM, a TaKKe NpHU
paboTe ¢ UCTOYHUKAMU XUMUYecKoi HHpopmaii. OpueHTUPOBATHCS B MOHIATUAX U
OlepupoBaTh MMH HAa 0a30BOM YpPOBHE, NPUMEHSTH IPU BBHIINOJHEHUU Y4EOHBIX
3aJlaHAl M PEUICHUM PAcUETHBIX 3a/1a4 C OMOPOM Ha AJITOPUTM YYEOHBIX NEHCTBHUIA
M3YUYCHHBIC 3aKOHBI ¥ TEOPHUH: 3aKOH COXpaHeHUs macchl, [leppuoanueckunt 3akon .M.
MengeneeBa, *3akOH IIOCTOSIHCTBA COCTaBa®, 3akoH ABOrajapo; AaTOMHO-
MoJieKyJisipHass Teopus. COOTHOCHTH O0O3HAYEHHS, KOTOPhIE MMEIOTCA B TaOJMIIE
«Ilepnonnueckas cucrema xuMudeckux aiueMeHToB J1. . MenaeneeBa» ¢ Y4uCI0BBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XHUMUYECKUX 3JIEMEHTOB (COCTaB M 3aps]l Aapa,
o0111ee YMCIIO 3JEKTPOHOB U PACHPEIEIIEHUE UX 0 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKUE DIIEMEHTBI; HEOPraHMYECKHE BEILECTBA;
XMMHYECKHE peakiuu (MO YUCIy M COCTaBy yYacCTBYIOIIMX B PEaKLMU BELIECTB, IO
TeIoBOMY 3 (PEKTy, IO U3MEHEHUIO CTETIEHU OKUCIICHUS XUMUUECKHUX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKUE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, OJATBEPIK/Iast ONMMCAHNUE PUMEPAMH MOJIEKYJIAPHBIX YPABHEHUI
COOTBETCTBYIOIIMX XUMHUECKHUX PEAKIIUI C OTIOPON HA CXEMBI;

IIPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBA U CTPOECHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBHIX IOCIIE
MPEeABAPUTENHLHOTO 00CYKICHHUS C M€1arorom;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO0 3JIeMEHTa 10 (HopMyIie COeAMHEHUS; MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE; NMPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOW PEAKLMU C
OIIOPOY Ha aJTOPUTM;

OPUMEHATH OCHOBHBIE OIEPAallMM MBICIUTENIBHON JESITENIBHOCTH — aHalu3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHUCTeMaTH3alus, KIacCU(UKAIUs, BBHISIBICHHE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€U — I U3YYEHUs CBOMCTB BEIECTB U XMMHUYECKUX
peakiMii; eCTECTBEHHO-HAyYHbl€ METOJIbl TO3HAHUS — HAONIOAEHUE, N3MEpEHUE,
MOJICJIMPOBAHUE, JKCIIEPUMEHT *(peaibHbli M MBICICHHBIN)* MOJ PYKOBOACTBOM
Nearora;

CJIeIoBaTh MpaBWJIaM MOJb30BaHUA XMUMHUYECKOW MOCYNOH M 1abopaTOpHBIM
o0OpyZOoBaHUEM, a TakKe IMpaBuiamM OOpalleHHs] C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU IO BBIMOJTHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYEHUIO
U cOOMpaHUIO Ta3000pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEACIEHHON MAaCCOBOM JI0JIEN pACTBOPEHHOTO BEILIECTBA; INIAHUPOBATH
Y NPOBOJUTH XUMHUYECKHUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEU U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (TakMyc, (peHon(TalenH, METHIOPAHXK U Jp.),
MOATBEPKIAAIOIIMX KAaUECTBEHHBI COCTAB HEOPraHUYECKUX BEIIECTB (KAaU€CTBEHHbBIE
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pEaKIMU Ha MUOHBI) MOJT PYKOBOACTBOM I€/1arora.

9 KITACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMHUYECKUU AIEMEHT,
aTOM, MOJIEKYyJla, MOH, KaTMOH, aHHWOH, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKAasl PeaKIys,
XUMHYECKas CBS3b, *TEIIOBOM (P (DHEKT peakiuu, MOJIb™, MOJIIPHBIA 00BEM, PacTBOD;
AIIEKTPOIUTHI, HEATEKTPOIUTHI, FNEKTPOIUTHUECKAST TUCCOIUAIIMS, PEaKI[Ud HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaThUMble U HeEoOpaTHMbIe
peakiumn’™, OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu, OKHUCJIHUTEIb,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHUE, AaJJIOTPONHS, aM(pOTEPHOCTH,
XUMHUYECKasi CBsI3b (KOBaJCHTHasi, HOHHAs, MeETaJUIMYecKas), KpUCTaUIn4YecKas
pemeTka, *KOppo3us METaJUIOB, CIUIaBbl; CKOPOCTh XUMHYECKOM peakuuu™,
npeaenbHo nonyctumas konueHTpanus (I1J1K) BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATHH (cM. m. 1) u
MPUMEHSIThH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

HCIIOJB30BaTh 3HAKW U CHUMBOJIBI JIJIsi (pUKCAIMU PE3yJIbTaTOB HAOJIOJACHUMH,
cocTaBlieHUs (POpMyIT BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIIUi, 3alIMCU JaHHBIX
ycioBuii 3a7a4. Mcnonb3oBaTh 0003HaueHust, umeroiuecs B [lepuonnueckoit cucreme
U TabJIMIle PAaCTBOPUMOCTHU KHUCJIOT, OCHOBAaHUM M COJIe B BOJIE€ JUIsl BBIMOJHEHUS
3aJlaHuM.

ONpENENIATh BaJCEHTHOCTh M CTENEHb OKHUCJIEHUS XMMHUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJJIEHKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEIMHEHUI C OMOPOW Ha OMpPEAENICHUS, B TOM YHCJIE CTPYKTYpUPOBAHHBIC,
BUJIbI XUMUUYECKOU CBSA3M (KOBaJICHTHAs, MIOHHAsI, METAJUIMUECKasi) B HEOPTaHUUECKUX
COCIMHEHUAX; 3apsA]l MOHA MO XUMHYECKON (opmysie; XapakTep Cpelbl B BOJHBIX
pacTBOpax KHUCJIOT M IIENIOYEH, *TUN KPUCTANIMYECKOW PEHETKA KOHKPETHOrO
BEIIECTBA™;

packpeiBath cmbicn  I[lepuogmueckoro 3akona .M. Menneneera wu
JEMOHCTPUPOBATh €ro MOHMMAHME: *OMUCHIBATH M XapaKTEPU30BaTh™ TaOIUUYHYIO
dbopmy Ilepuoguyeckoil CHUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3jiMyaTh MOHITHS
«rnaBHas noarpynmna (A-rpynma)» u «nobounas noarpynma (b-rpynma)y, maneie u
OonpIIIE  TEPUOJBI;  *COOTHOCUTH*  0003HAUCHHS, KOTOpPhIE HUMEITCSI B
MEePUOINYECKON TaONHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3aps] snpa, OOIIee YUCIO DJIEKTPOHOB H
pacrpeeiacHre uX 1Mo JICKTPOHHBIM CIIOSM ); *00BACHATH* 00IIIHe 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB XMMHUYECKUX AJIEMEHTOB M UX COCAMHEHUU B IMpelenax MalbIX
MIEPUOOB U TJIABHBIX MOATPYIII C YUETOM CTPOSHUS X aTOMOB;

KJIacCU(UIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHMYeCKHUe BEIIeCTBa;
XUMHUYECKUE peakiuu (10 YKCIy U COCTaBy YYaCTBYIOUIMX B PEaKIMH BEIIECTB, IO
TerI0BOMY 3(PQeKTy, M0 U3MEHEHHUIO CTENEeHENH OKUCICHUS] XUMUYECKUX 3JIEMEHTOB)
C OIOPOM HA CXEMBI;

XapaKkTepru3oBaTh (OMUCHIBATh) OOMKMEe U CcHeHUuPUYECKUEe XUMHUYECKHUE
CBOMCTBa BEILECTB PA3JIMYHBIX KJIAcCOB, MOJTBEPKAasl OMHUCAHHE MpPUMEpaMu
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MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIUN C
OTIOPOM Ha CXEMBI;

COCTAaBJISITh YPABHEHUS JICKTPOJUTUUCCKON AUCCOUMAIIANA KUCIIOT, IIEJI0UYEH U
COJICH; TOJTHBIE U COKpAIIEHHBIC YPaBHECHHS peakIuii HOHHOTO OOMEHa; ypaBHEHUSI
peaKkuuii, MOATBEPKIAIOUIMX CYIICCTBOBAHME TE€HETUYECKOM CBSI3M  MEXIY
BEIIECCTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTH OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKIui
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXXHOCTH TMPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUN MOCJE MPEIBAPUTEIHHOTO
00CYXXJICHHSI C TI€IarOroM;

BBIYUCIISAITH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIFO XUMUUYECKOTO 3JIeMeHTa 10 (hopMyJie COCTMHEHUS; MACCOBYIO JI0JIIO
BEIIECTBA B PacTBOPE; MPOBOJUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKON PEAKINH C
OTIOPO Ha aJTOPUTM;

CJle0BaTh IpaBUJiaM IIOJIb30BAHUS XMMHUYECKOM IOCYA0M M J1abOpaTOPHBIM
o0opy/loBaHMEM, a TaKXe IpaBHJIaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIHMSAMU T10 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUECKHX OIBITOB I10 TOJIYIEHHUIO
¥ COOMpPaHUIO ra3000pa3HBIX BEIIESCTB (AMMHUAaKa M YIJIISKHUCIIOro ra3a);

MPOBOJUTh PEAKIIMHU, MOATBEPKIAIONIME KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOPUI- OpoMuA-, MOIUI-, KapOOHAT-,
dbocdar-, cunukar-, cyiabdar-, THUAPOKCUI-UOHBI, KATHOHHI AMMOHHUS U HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpaXx HEOPraHUYECKHUX
BCIIICCTB;

MIPUMEHAITh OCHOBHBIE OIEpallUd MBICIUTEILHON ACATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IleHne, CHUCTEeMAaTU3allUi0, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl M3YYEHHUSI CBOMCTB BEUIECTB U XMMHWYECKUX PEAKIIUK;
€CTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUS — HAOJII0/IeHNEe, U3MEPEHHUE, MOJICIIMPOBAHUE,
DKCTIEPUMEHT (PEaIbHbIN U MBICIICHHBIHN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUTAHUPOBAHUME M KOJUYECTBO YacoOB, OTBOAMMBIX Ha OCBOEHHE KaXJAOW TeMbl y4eOHOTo IMpeaMeTa
«Xumusa» DenepanbHON aJANTUPOBAHHOW OCHOBHOW 00pa30BaTeNbHOM NporpaMmbl OCHOBHOIO 00IIEro oOpa3oBaHUs
00yyYaronmxcsi ¢ 3aep>KKOM NMCUXUYECKOTO Pa3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasienoM denepanbHON
paboueii mporpamMmsl yueOHOIo peaAMeTa « XUMHUsD» OCHOBHOW 00pa30BaTelIbHOI IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus.
[Tpu sTom Opranu3anus BIpaBe camMa BHOCUTh U3MEHEHUS B COJEp)KaHUE U paclpelieleHre yueOHOro Marepuasa 1o rogam
oOy4yeHHs, B IMOCJIEIOBATEIbHOCTh M3YYEHHMs] TEM M KOJMYECTBO 4YacOB HAa OCBOEHUE KaXKIOW TEMBbI, OIpeleiIeHHE
OpraHu3aloHHBIX (opM 00yueHus u T... OOOCHOBAaHHOCTH JAHHBIX U3MEHEHUH OIpeeNnseTcsl BBIOpaHHBIM 00pa3oBaTeIbHON
opranuzanueii YMK, unauBuayanbHbIMU NCUXO(PU3UUYECKUMUA OCOOEHHOCTSIMU KOHKPETHBIX oOydaromumxcs ¢ 3I1P, crenenpro
OCBOEHHOCTH UMHU YYEOHBIX TEM, PEKOMEHIALIUSIMU IO 0TOOPY M aJjanTaluy y4eOHOro MaTepuaa o XuMHH, PEJCTaBICHHbIMU
B [losicHUTEIbHOM 3aIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IJIAHUPOBaHUs Jy1sl oOydaronuiics ¢ 3[1P: nmepBblii npeanonaraer
OCBOEHHME NPOrpaMMBbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTAEJIBHOM KJacce.

-/l BApUAHT (MHKJIIO3MBHBIN KJIacC)

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KUIIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — Pe3epBHOE BPEMH )

IIpumepHbIe TEMBI, OcHoBHOE coaep:xaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCH
pacKpbIBaolIve JaHHbIA
paszjaes1 NporpaMmsl, u
KOJINYeCTBO 4aCOB,
OTBOAMMOE HA MX H3y4YeHHe

Pa3nen 1.I1epBoHayanbHble XumMuieckue nousaTusi(20 u)

Tema 1. Xumus — BaxHast ‘ [Ipenmer xumun.* Poiab XUMUU B KU3HU ’ PackpbIBaTh CMBICT N3y4aeMbIX TOHATUHN C HOMOUIBIO I1€J1arora.
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00J1aCTH €CTECTBO3ZHAHUSA U
NPaKTHYEeCKOMI
NeATEJHLHOCTH YeJ10BeKA

(5 1)

yenoBeKa. XUMHUs B cucTeMe HayK. MeToIbl
MMO3HAHMS B XUMHH.™

Tena u BemecTa. Pu3nveckue CBONCTBA
BELIECTB. ArperaTHOE COCTOSIHUE BEILIECTB.
UYuctele BemiecTBa U cMecu. CriocoOsl
pazaeneHus cmeceil. PU3NYECKUE U XUMUYECKUE
spiieHus. [Ipu3Haku U ycioBus mpoTeKaHus
XUMHYECKUX PEAKIIUH.

3HAKOMCTBO C MpaBuaMu 0€30MacHOCTU U
npuémamu paboThl B XUMHYECKOH JIaO0OpaTOpUH.
JdeMoHcTpamun

1. JTaGopaTopHOE 000pyIOBaHHE.

2. PaznuyHble BUABI XUMUYECKOM MOCY/IBI.

3. O0Opa3ibl BEIIeCTB.

4. CriocoOBblI pa3jiesieHus cMecei
(¢punbTpoBaHUeE, BbITApUBAHUE, TUCTHILIALMS,
xpomarorpadus).

JlaGopaTopHble M IpaKTHYeCKHEe PAdOThI
Jlabopamopuvie onvimui:

Onwucanmne pU3NYECKUX CBOMCTB BEILIECTB.
Pasznenenne cmecu ¢ MOMOIIBIO MarHUTa.
Ipaxmuueckue pabomul:

No 1. JTabopaTopHoe 000pyI0BaHNE U TTPHUEMBI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoit paboThl B
XUMHUYECKOH J1abopaTopuu.

Ne 2. Ouncrka 3arpsi3HEeHHOM MOBApEHHOM CONH

PackpeiBaTh poJib XMMHH B IIPUPOJIE U )KU3HU YEJIOBEKA, €€ CBA3b C
JPYTUMH HayKaMH.

Pa3nuyare 4yuCTHIE BEIIECTBA U CMECH; OAHOPOJHBIE U HEOJHOPOIHBIE
cMecH;

PaznuuaTh pusnueckue u XUMUYECKUE SIBJICHUS C ONIOPOil Ha
OIIpEIEJICHUS.

Omnpenenars NpU3HAaKA XUMHUYECKUX PEAKIIUN U YCIOBHS UX MPOTCKaHUS.

CnenoBaTh paBuUiIaM I0OJb30BaHUS XUMHUUYECKOM MTOCY10M U
1a0opaTOpHBIM 000pyIOBAaHKEM, a TAKXKE IPAaBUIIaM OOpalLeHNUs C
XUMHYECKUMHU BEILIE-CTBAMU B COOTBETCTBUU C UHCTPYKLIMSIMU 10
BBINOJIHEHHIO TPAKTUYECKUX PaObOT MO KOHTPOJIEM IeAarora.

[1nanrpoBaTh ¥ NPOBOJUTH XUMUYECKHI SKCIIEPUMEHT 110 U3YUEHUIO U
OIHCaHMIO (PU3MYECKUX CBOMCTB BELIECTB, CIIOCOOOB pa3/ieieHus
CMecei BELEeCTB 0]l pyKOBOJICTBOM Ilejiarora ¢ 00Cy:k/1IeHUEM IlaHa
paboTHI.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aJjaHUI U B IIpOLIECCe
UCCIIEJOBATEIBCKOM 1EATENbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHUYECKOT0 COJIepKaHusl, CIIPABOYHbIE MaT€pPHAIIbI, PECYPCHI
WHTepHeTa noJ1 pyKOBOJICTBOM I€/larora.

BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nH(popMalnIo U3 yueOHUKA U CIPABOYHBIX MaTEPHUAIIOB, IPAMOTHO
MCIIOJIb30BaTh U3yUEHHBIN MOHATUMHBIN anmapar Kypca XuMUu

Tema 2. BemiectBa n
XHUMHUUYECKHue peaxcm/m

(15 )

ATOMBI U MOJIEKYJIBI. XUMHUUYECKUE DIIEMEHTBHI.
3HaKu (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB.
IIpocTeie u cioxHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUECHHUE.

Xumnueckas popmyia. BaneHTHOCTS aTOMOB
XUMHYECKHUX 3JIEMEHTOB. *3aKOH MMOCTOSIHCTBA
cocraBa BemecTB.* OTHOCUTEIbHAS AaTOMHAs
Macca. OTHOCHTENbHAs MOJIEKYJIsIpHAs Macca.

ITpyMeHsTh ecTECTBEHHO-HAYyYHbIE METO/IbI TI03HAHUS (B TOM YHCIIE
Ha0JI0/IeHNe, MOJICJINPOBAHNE, SKCIIEPUMEHT) U OCHOBHBIE OIlE€paliu
MBICIIUTENBHON IeITENbHOCTH (CpaBHEHHE, KITAaCCU(PUKALMS) IS
M3Y4YEeHHUSI BEILIECTB U XUMUYECKUX PEaKIMil ¢ OMOPON Ha aJITOPUTM MU
CXEMY.

PackppIiBaTh CMBICI U3y4aeMbIX TOHSATHI U 3aKOHOB U PUMEHSTh 3TH
MOHSATHS IIPU ONHMCAHUU CBOMCTB BEUIECTB U UX MPEBPAILEHUN C ONIOPOi
Ha IJIaH U KJIKOYEBBIE CIIOBA.
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MaccoBas 1011 XUMUY€ECKOT'0 2JIEMEHTA B
COEMHEHUH.

Du3ndyecKue U XMMUYECKHE SIBICHUS.
Xumnueckas peakuus. [IpusHaku u ycioBus
IIPOTEKAHNS XMMUYECKHUX PEaKIUA. XUMHUYECKHE
YpaBHEHUS.

Tunel XuMHUECKUX peakuuil (CoeTuHEHus,
pas3oKeHus, 3aMeIICHUsI, OOMEHa).

3aKOH COXpaHEHMS MACCHI BEILECTB.

*M. B. JIoMOHOCOB — y4€HBIN-
SHIMKIIONEIUCT. ™

JdemMoHcTpauuu

dusnueckue sABiIeHUs (pacTUpaHHUe caxapa B
CTYIIKE, KUTIEHUE U KOHJIEHCAIUs BOJbI U T. 1.).
XuMHUYECKHUe SBJICHHS (TOPEHUE CBEUH,
pa3ioKeHue caxapa, B3aUMOJACHCTBUE CEPHOI
KHUCJIOTBI C XJIOPUAOM Oapus, pa3ioKeHue
ruapokcuaa meau(ll), B3aumopeiicTaue xenesa ¢
CEpOM, B3aUMOJIEHCTBHE KeJle3a C paCTBOPOM
comu menu(Il)).

OnsIT, WITIOCTPUPYIOIINN 3aKOH COXPaHEHUS
MAaccChl.

JlaGopaTopHble M IpaKTHYeCKHEe PAGOTHI
JIaGopaTopHBbI€ OTBITHI:

[Ipumeps! pusndeckux sBICHUH (I1aBIEeHNE
BOCKa, TastHUE JIbJIA).

[Ipumepbl XUMUYECKUX SBICHUH (TPOKATUBaHUE
MEIHOH IIPOBOJIOKH, B3aUMO/IEHCTBHE MEIA C
KHCJIOTOM).

Mogenu aToMOB U MOJIEKYT

[IpakTuueckas padora Ne3 Ilpusnaku
IIPOTEKAHNS XUMHUYECKUX peaKLui
Borumciaenus

— OTHOCHUTEJIBHON MOJIEKYJISIPHON MacChl

Paznuuath pusnueckue u XUMUYECKUE SIBICHUS, OOBSACHITH UX CYLTHOCTh
C TOYKH 3pEHUS AaTOMHO-MOJIEKYJISIPHOTO YUEHUS C OIIOPOH Ha
OTIpEe/ICNICHUS U CXEMBI.

Onpenenars NpU3HAKU XMMHUECKUX PEAKLINUN, YCIOBUS UX IPOTEKaHUS.

OOBACHATD CYITHOCTh (PU3MUECKUX U XUMUYECKHUX SBICHUI C TOUKH
3peHuUsl aTOMHO-MOJIEKYJIIPHOIO YUEHUS C UCII0JIb30BaHUEM BU3YyaJIbHOU
OTIOPBL.

KnaccugunupoBars XuMuieckue peakuu (110 YUCIy U COCTaBy
pearupyomux 1 00pazyonmxcs BeUIeCTB) ¢ OMIOPON Ha CXEMBI.

CocraBisath (hopMysIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U
OTIpEeeIATh BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB C OMOPON Ha
QITOPUTM Y4EOHBIX JEHCTBUM.

PaccraBnsith k03 (PUIIMEHTHI B ypaBHEHUAX XUMUYECKUX PEAKIUH C
OIIOPOH Ha AJITOPUTM YICOHBIX JICHCTBUN.

CnenoBathb npaBuiiaM MOJIb30BAHHS XMMUYECKOH MOCYI0H U
71a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE MPaBUIIAM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMU IO BBITTOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB [10JI KOHTPOJIEM IIe/1arora.

Hcnonp30BaTh NpU BHINOTHEHUH YY€OHBIX 3aJJaHUI U B IIpOLECcCe
MCCIIEJOBATEIBCKON 1E€ATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYpPy XUMHUUECKOTO CO/IepKaHUs,
CIPaBOYHBIE MaTepHaibl, pecypchl IHTEpHETA IO pyKOBOACTBOM
nejiarora.

BricTpanBath pa3BEpHYThIE IMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nH(popMalnIo U3 yueOHUKA U CIPABOYHBIX MaTEPUATIOB, IPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapaT Kypca XUMUU
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BELIECTB;
— MAacCOBOM JI0JIM XUMHUYECKOTO 3JIEMEHTA 10
dbopMyIe coeTuHEHMS.

Pasnen 2. Baxkneiiime npeacraBurTesu

Heopranum4veckux Bemectn (30 u)

Tema 3. Bo3ayx. Kucisiopoa.
IMousitue 06 oxcuaax

(54)

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopom — ayeMeHT U MPOCTOE BEIIECTBO.
0301 — *aIoTpoITHas MOIUUKAIUS
kucnopoaa.* HaxoxaeHune Kuciopoaa B
npupoje, GpuznuecKrue U XUMUYECKUe CBOWCTBa
(peakuuy OKUCIIEHUS, TOPEHUE). Y CIOBUS
BO3HUKHOBEHHUS U MPEKPAIICHUS TOPEHUSI.
[Tonsitue 06 okcumax.

*Cnoco0Obl oTy4yeHus: KUCIopoaa B
nabopaTopuu ¥ MPOMBIIUICHHOCTH. *
[Ipumenenue kucnoponaa. Kpyrosopor
KHCIIOPOJIa B TIPHPO/IC.

*TernoBoi 23 PeKT XMMUIECKOI peaKIuu,
MOHATHE O TEPMOXUMHUIECKOM ypaBHEHUH,
9K30%- U SHAOTEPMUUYECKUX PEAKIIUSX.
*TonnuBo (HeQTh, yroyb ¥ MeTaH). 3arpsi3HEHUE
BO3/IyXa, CIIOCOOBI €r0 MPeIOTBPALICHHS.
VYcunenne napHuKoBoro 3¢ ¢ekra, pa3pyleHme
030HOBOTO CIOs.*

JdemMoHcTpanuu

B3aumoneiictBue docdopa, cepsl 1 xkenesa ¢
KHCIIOPOJIOM (BO3MOYHO MCITOJIb30BaHUE
BHJICOOTIBITOB).

OnpeneneHne coiepKanns KHCIopoIa

B BO3JIyX€.

OMNBITHI, IEMOHCTPUPYIOIIHE YCIOBUS
BO3HUKHOBEHHUS U TIPEKPAICHHS TOPEHUSI.
JlaGopaTopHble U IpaKTHYeCKHE PA0OTHI
JIaGopaTopHBIii OMBIT:

O3HakomiIeHHE C 00pa3IaMyu OKCHJIOB.

PackpbIBaTh CMBICI U3Y4a€MbIX MOHATHI U IPUMEHSTH 3TH MOHATUS TIPU
OIHMCAHUU CBOWCTB BEIIECTB M MX MPEBPAIICHUN C UCIIOIH30BAaHHEM
OTIOPHBIX CJIOB U KIIUIIIE.

XapakTepu3oBaTh (ONUCHIBATh)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO
3anucy COCTaB BO31yXa, (PU3MUECKUE U XU-MUYECKHE CBONCTBA
KHCJIOPOJIa, CIIOCOOBI €ro MOJIyYeHUs, IPUMEHEHUE 1 3HAUCHUE
B IIPUPO/JIC U KU3HH YEIOBEKA.

Cpasnusamo peaxkyuu 20penus u MeoNeHHO020 OKUCTIeHUs. C
HpeIBapUTENbHBIM 00CYKICHUEM TapaMeTPOB CPABHEHHUSL.

Cobupats mpuOOPHI AJIs MOTYYEHHUST KUCIOPO/ia (BEITECHEHUEM BOJBI U
BO3/yXa).

Pacrio3HaBaTh OMBITHBIM ITyTEM KHUCIOPO/ IOl KOHTPOJIEM TIe1arora.

Hcnonp30BaTh XUMUUYECKYIO CUMBOIIUKY JJISl COCTABICHUS (POPMYIT
BEIIECTB, MOJICKYJISIPHBIX YPAaBHCHUI XUMHUECKHUX PEAKIMA C y4aCTHEM
KHUCIIOPO/Ia.

OOBACHATH CYIIHOCTh YKOJOTHYECKUX TTPOOIIEM, CBSI3aAHHBIX C
3arpsi3HEHUEM BO3/1yXa.

CnenoBatb npaBuiiaM O6e301acHOM paboThl B TaOOpaTOPHH MIPH
UCTIOJIb30BaHUHN XUMHUECKOM MOCY Il U 000PYAOBaHUS MO KOHTPOJIEM
Te/1arora, a TakKe MpaBwiaM 0OpaIeHus ¢ TOPIOYNMU BEIECTBAMU
B OBITY.

[TnarrpoBaTh U OCYIIECTBIIATH HA IPAKTHKE XUMUIECKHE dKCTICPUMEHTBI,
MIPOBOJUTH HAOIOCHNUS, IeTIaTh BBIBOBI IO Pe3ylbTaTaM
IKCIIEPUMEHTA 0T PYKOBOICTBOM IIe/Iarora.

Y4acTBOBaTh B COBMECTHOI paboTe B TpyIIIe.

Hcnomb30Bath MpH BBHITIOTHEHUH YICOHBIX 33JaHUI U B ITPOIIECCce
HCCIIEIOBATENLCKOMN IeITeTbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHYECKOTO COJIEP)KaHMs, CIIPABOYHBIC MaTePHAIIBI, PECYPCHI
WNuTepHeTa mo1 pyKOBOJICTBOM T€/Iarora.

BricTpanBath pa3BEpHyThIe MMCHEMEHHBIC U YCTHBIC OTBETHI C OTIOPOi Ha
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[IpakTrueckas padora:

No 4. TTonyueHnue KUCIOPO/ia, U3YYEHHUE €Tr0o
CBOMCTB.

Buruuciaenust

— MOJIEKYJISIPHOM MacChl KUCTIOPO/ia U 030HA Ha
OCHOBAHHMH aTOMHOH MacChl XUMHYCCKOTO
dJIEMEHTA

UH(POPMALIUIO U3 YUeOHHKA U CIIPABOYHBIX MAaTEpUAJIOB C OIIOPOM Ha
IJIaH, FPAaMOTHO MCIOJIb30BATh U3YYEHHBIN MOHATUMHBIN anmnapar Kypca
XUMHH.

Tema 4. Bogopoa. Ilousitue
0 KHCJIOTAX H COJIAX

(5 1)

Bonopoa — anemMeHT u npocToe BeliecTBO.
Haxoxpaenue B mpupoae, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (HA IpUMEPE
B3aMMO/ICHCTBUS C HEMETANIaMU M OKCUJIaMU
METAJIJIOB), IPUMEHEHHUE, *CIIOCOOBI
MoJTyuyeHus. ™

[ToHsiTHE O KHUCIIOTAX U CONSX.
JdeMoHcTpamun

[Tonyuenue, coOupanue u pacrno3HaBaHue
BOAOpPOJA.

I'openne Bogopoa.

BzaumogeiictBue Bogopoaa ¢ okcuaom meaun(ll).

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
JIaGopaTopHbIii OMBIT:

B3anmopeiicTBre KUCIOT ¢ METAJITIAMH.
[IpakTuueckas padora:

No 5. [Tonyuenue Bogopoaa, U3yuyeHue ero
CBOWCTB.

Boruncienus

— MOJIEKYJISIPHOW MaccChl BELIECTBA Ha
OCHOBAHMHM aTOMHOW MacChl XUMHYECKUX
3JIEMEHTOB

PackpbIBaTh CMBICIT H3Y4aeMBIX MIOHATHIA U IPUMEHSATH 3TU MOHATHS MIPU
OINMCaHUM CBOWMCTB BEILECTB U UX MIPEBPAILECHUI.

XapakTepu30BaTh (OMHUCHIBATH) PU3NIECKUE U XUMUIECKHE CBOWCTBA
BOJIOPO/J1a, CIIOCOOBI €ro MOJIY4YeHUs!, IPUMEHEHHUE C ONOPO Ha IJIaH,
KPaTKyIO 3aIiCh, CXEMY.

CoOupats npubdop 11 NOITY4YEHUS BOJOPOJa C UCIIOJIb30BaHUEM
BHU3YaJIbHON OIIOPBI

Mcrnonb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsSl COCTaBJIEHUs (GOPMYIT
BEIIIECTB, MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEAKIHHA C y9acTHEM
BOJIOPO/JIA C ONOPOi Ha aJITOPUTM.

CnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpUU HpU
UCIIOJIb30BaHUHM XMMHUYECKON TIOCY bl M 000PYI0BaHUS 1101 KOHTPOJIEM
nearora., a Takke MpaBuiIaM OOpaImeH sl ¢ TOPIOYNMHE BEIIECTBAMH B
ObITY

[TnaHupoBaTh M OCYIIECTBISATH HA MPAKTHKE XMMUYECKUE IKCTIEPUMEHTHI,
HPOBOANTH HAOIIOIEHHS, JIeJIaTh BBIBOJIBI IO pe3yJbTaTaM HKCIEpUMEHTa
I0/1 PYKOBOJICTBOM TI€Zlarora ¢ 00CYKISHHEM I1aHa paboThI, C
UCTIONIb30BAHUEM KIIHIIIE.

VYyacTBOBaTh B COBMECTHOM paboTe B IpymIIe.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE XMMUYECKUE IKCTIEPUMEHTBI,
MIPOBOANTE HAOIIOICHMSI, I€TaTh BEIBOBI ITO PE3YJIbTaTaM
9KCIIEPUMEHTA.

VY4acTBOBaTh B COBMECTHOM paboTe B rpymie

Tema 5. KoinuecTBeHHBIE
OTHOIIIEHUY B XMMHUH

(4 1)

Komnuecto BelrecTra. Moib. MOH}IpHaH Macca.

3akoH ABorajipo. MossipHbIil 00bEM ra3os.
PacuéThl M0 XMMHUYECKUM YpaBHEHUSIM.
JdemMoHcTpauus

PackpbIBaTh CMBICT U3y4acMbIX OHATUN U IPUMEHSATD OTH IOHATHS, &
TaKXE U3YYCHHBIC 3aKOHBI 1 TCOPHUH IJI PECHICHUA pvaéTHBIX 3a1a4 C
IIOMOILIBIO IIefarora.

BbIuncnsTh MOJISIPHYIO Maccy BEIIECTB; KOJIMYECTBO BEUIECTBA, 00BEM
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OOpa3ipl BeIecTB KOJIMYECTBOM | MOJIb.
Buruuciaenust

— 00B€Ma, KOJIMYEeCTBa BEIIECTBA I'a3a 10 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY;
— 00BEMOB ra30B 110 YPABHCHHIO PEaKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHHI Ta30B

ras3a, Maccy BeILLECTBa ¢ OIOPOH Ha oOpa3el], Ha GOpPMYJIbI;

IIpoBOANTE pacy€THI 110 YPAaBHEHUSM XUMHYECKUX PEAKIUHI C ONOPON Ha
oOpasel, aropuT™ y4eOHbIX JeHCTBUI: KOIU4ecTBa, 00bEMa, MacChl
BEILIECTBA T10 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHToB UiIn
IIPOAYKTOB PEAKLUH.

BeicTpanBath pa3BEpHYThIE MICEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
UH(pOpMaLKIO U3 YUeOHUKA U CIIPABOYHBIX MaTEpPUAIOB, IPAMOTHO
HCII0JIb30BATh U3Y4YCHHBIN MIOHATUMHBIN aIlapar Kypca XUuMHUH C
IIOMOILBIO IIE/IAarora.

Tema 6. Bona. PacTBopbl.
IHonsiTHe 00 OCHOBAHMSIX

(5)

Bopna, ee cocraB, cTpoeHH€e, MOJIEKYIIbI.
dusnueckue cBoiicTBa BOJbl. *AHAIN3 U CUHTE3
— METO/IbI U3YYEHHS COCTaBa BOJBL. ™
XUMHUECKUE CBOICTBA BOJIBI (Pa3IoKEHHE,
peaKIyy ¢ HaTPUEM, OKCHIOM KaJIbITHs,
OKCcHII0M cephl V.

CocraB ocHoBaHuii. [ToHsiTHE 00 HHIMKATOPAX.
*Bopa kak pactBopurens.* PacTBOpBHI.
*PacTBOpUMOCTb BELIECTB B BOJIE.™
*HaceleHHble 1 HEHACBILIEHHbIE PACTBOPHL. ™
MaccoBast 107151 BellecTBa B pacTBOpE.

*Posb pacTBOPOB B MIPUPOJIE U B )KU3HU
yenoBeka. KpyroBopor Bojbl B ipupoje.™
3arps3HeHne NpUpoIHbIX BoJ. OxpaHa

¥ OYHMCTKA IPUPOIHBIX BOJI.

JdemoHcTpanuu

DNEeKTPOJIN3 BOJbI, CHHTE3 BOJIBI;
B3auMoJieiicTBue Bojibl ¢ Metaiamu (Na, Ca)
(BO3MOKHO HCIOJIb30BAHNE BUICOMATEPUATIOB).
PacTBOpeHue BEIEeCTB ¢ pa3InIHON
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KHCIIOT U LIeNIoueit ¢
MTOMOIIIBI0 WH/IUKATOPOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
[IpakTuueckas pabora:

PackpeiBaTh CMBICI H3y4ae€MbIX TOHATUN U IPUMEHATH 3TH NOHATHUS MPH
ONMCAaHUM CBOMCTB BEILIECTB M UX MPEBPAIIEHUN C MOMOIIBIO [Ie/1arora.

XapakTepu3oBarh (pU3NIESCKHE U XUMHUYECKHUE CBOMCTBA BOMBI, €€ POJIh
KaK pacTBOPUTENS B IPUPOJHBIX MIPOLIECCAX C OMOPOM HA IJIAH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIIUN C YHACTHEM BOJIBI C
OMOpOil Ha CXEMY.

OOBSACHATH CYNTHOCTh YKOJIOTHYSCKHUX TPOOIIEM, CBSI3aHHBIX C
3arps3HEHUEM IIPUPOIHBIX BOJ, CIIOCOOBI OYMCTKH BOJIBI OT IIPUMECEH,
MEpHI [0 OXPaHE BOJ OT 3arpsI3HEHUS MTOCIIE TPEABAPUTEITBHOTO
CTPYKTYPUPOBaHUSI MaTepHaa.

[ImanrpoBaTh U OCYIIECTBIATh HA MPAKTUKE XUMUUYECKUE SKCIIEPUMEHTHI,
MPOBOJANUTH HAOIIOICHUS, IeJaTh BBIBOABI IO Pe3yIbTaTaM
AKCIIEPUMEHTA MO/ KOHTPOJIEM MEAarora, ¢ UCIojab30BaHUEM KITUIIIE.

CnenoBath npaBuiiamM 6e30macHoO paboThl B 1a00paTOpUU MpU
WCIIOIB30BAaHUH XUMUYECKON TTOCY/IBI U 00OPYIOBAHUS 10T KOHTPOJIEM
rnejarora.

[IpoBOAUTH BBIUKMCICHUS C TPUMEHEHUEM MOHATUS «MACCOBAs JOJISI
BEIIECTBA B PACTBOPE» C OMOPO HA (OPMYIIBL.

Hcnons30BaTh IpH BRIMOJHEHUN YICOHBIX 3aJIaHUH U B TIPOIIECCE
HCCIIEI0OBATEIBCKOM AEATENbHOCTA HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XHMHYECKOTO COAEPKaHUsl, CHPAaBOYHBIE MATEPHUAIIbI, PECYPCHI
HHTepHeTra nox pykoBOACTBOM IeIarora.

BricTpanBath pa3BEpHYTHIE MUCHbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
nH(OpMALIHIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHATIOB, TPAMOTHO
HCMOJIb30BATh N3YYEHHBIN MOHSITUINHBIN alllapar Kypca XUMHUU MTOCIIE
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No 6. IIpurotoBieHue pacTBOpPOB ¢
ONpeAcIEHHON MacCOBOM J10JIEM PACTBOPEHHOTO
BEILIECTBA.

Boruncienus

— C UCIIOJIb30BAHUEM TOHSTHS «MacCOBAsl 10t
BEILIECTBA B PACTBOPE

IPEBapUTENHLHOTO CTPYKTYPUPOBAHUS MaTepHralia

Tema 7. OcCHOBHBIE KJIACChHI
HEOPraHU4eCcKHuX

coeHHEeHU
(11 9)

Knaccugukaius HeopraHn4eckux coeInHEHHH.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aM(doTepHbIe, HeCOJIe00pa3yroIIue
Ha npuMepe okcuaa yriepoaa |l u okcuna azora
I, Homenkiatypa. [lonyueHue™* okcuaoB
(B3auMoOIeliCTBHE C BOJIOM, KMCIIOTaMH,
IeJI0YaMHu ).

OcHoBaHMsI: COCTaB, KIacCUPHUKAIHS (IIET0YH U
HEepacTBOPHMbIE OCHOBAHU ), HOMEHKIIATypa.
Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa, (pU3nuecKue U XMMUYEeCKHUe
CBOWCTBA (B3aUMOJICHCTBHE C OCHOBHBIMHU
OKCHJaMH COJISIMHU Ha IIpUMeEpe COJITHOM 1
CEPHOMU KHUCJIOT), *criocoObl mosydenus.™ Psin
aKTUBHOCTH METAJLIOB.

Conu (cpennue): HOMEHKIATypa, *crnocoOb
MOJTy4YEeHHUS ™, B3aUMOJIEHCTBHE COJIeH ¢
MeTaJlJIaMH, KUCIIOTaMH, IIEJI0UYaMU U COJISIMH.
I'eHeTHueckas CBsI3b MEXKAY KJ1accaMH
HEOPraHWYECKUX COCANHEHUH. [ 'eHeTnueckue
psnbl. [Torarue 06 ampoTepHBIX THAPOKCHIAX
Ha MpUMepe IMHKA ¥ aTFOMHHUSL. XUMUYECKHE
CBOWCTBA - B3aUMO/JICHCTBHE C KMUCIOTaMH U
niesnioyaMu. Pazioxenue npu HarpeBaHUH.
JdemMoHcTpanuu

OO6pa3ibl HEOPTaHNYECKUX BEIIECTB PA3IMUHBIX
KJIaCCOB.

B3anMopeiicTBre pacTBopa cepHOM KHUCIOTHI C

OmnpeneneHrne OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX COSIUHEHHH 110
rabJIoHy.

CocraBiieHHE CXEM CTPOEHHUSI OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
COCIMHEHUH HA OCHOBE ONPEICIICHUS.

CocraBnenue GopMys1 OCHOBHBIX KJIACCOB HEOPraHMUECKUX COCTUHEHUIN
Y Ha3bIBAHME MX 110 MEXKIYHAPOJHON U TPUBUAIBHONM HOMEHKJIATypE €
UCIOJIb30BAHUEM ONpEAETICHUS U TaOJIUIbl PACTBOPUMOCTH.
Krnaccudunupopanue n3yqaeMbIX BEIIECTB IO COCTABY U C8OUCHBAM C
OIIOPOi1 Ha onpeeNeH sl, CXeMbI U TaOJIUIly PACTBOPUMOCTH.
CocraBiieHue TaOaUIbl TEHETUYECKUX PSAAOB U cXeMbl «I eHeTndeckas
B3alMOCBSA3b OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEIMHEHUN» O]
PYKOBOJCTBOM IEAArora.

[Tporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX
CBOMCTB M3yUYEHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS

C UCIOJIB30BaHUEM CXeMBI «I eHeThuecKas B3aMMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCAMHEHUI» 110/ PyKOBOJCTBOM IIE€AArora.
CocraBiieHnEe MOJIEKYJIIPHBIX YPaBHEHUM peakluii, WITHOCTPUPYIOIIUX
XUMHYECKHE CBOMCTBA U3YYEHHBIX KIIACCOB U CNOCOObL NOYYeHUs
BEILECTB U3yYEHHBIX KJIACCOB, IPYIII, a TAK)KE MOATBEPKIAIOLINX
TeHETUYECKYI0 B3aUMOCBSI3b MEX 1Yy HUMH, C OTIOPOM Ha BepOaJIbHYIO
CXEMY B Ka4E€CTBE 3pUTEIbHOM OINOPBI.

CocraBiieHre MOJIEKYJIIPHBIX YPABHEHUN PEAKIIMM 110 CXEMaM C
IpeBapUTEebHBIM 00CYX/IeHHEM BbIOOpa pearupyronmx BemecTB.
Brruncnenue no ypaBHEHUSIM XUMUYECKUX peaKLUil KOJIUYecTBa, 00bEMa,
Macchl BELIECTBA MO KOJIMYECTBY, 00BEMY, MAacCe PeareHTOB MU
MIPOYKTOB PEAKLIMH 10 AIITOPUTMY.

[InanupoBaHue U OCYIIECTBICHUE HA IIPAKTUKE XUMUYECKOIO
HKCIIEPUMEHTAa U HaOJIOEHUSI 10/l PYKOBOJCTBOM YUUTEISL.
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oxcuaom meau(ll).

Peaknus HeliTpanusanuu.

BriTecHeHHne oHOTO MeTalljIa APYTUM U3
pacTBopa coiu.

JlaGopaTopHble H IpaKTU4YecKne padoThl
JIaGopaTopHBIEC OMBITHI:

BzanmogeiicTBHE KUCIIOT ¢ METAJIaMH.
[Tonyyenne HepacTBOPUMBIX OCHOBAHHIA.
B3anmoaeiicTBre HEpaCTBOPUMBIX OCHOBAHHI C
KHCIIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTrueckas padora:

Ne 7. PemieHne dKCiepUMEHTAJIBHBIX 33124 110
Teme «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
COCIUHCHHID.

Boruucienust

— I10 YPaBHEHUSIM XUMHUYECKUX PEaKIUi

dopmynupoBaHUE BHIBOJIOB 110 pe3yiibTaTaM IKCIIEPUMEHTa C
UCIIOJIb30BAHUEM OIIOPHBIX CIIOB.

dopmynupoBaHUE ¢ TOMOIIBIO [EIarora U BHIOJIHEHHE TPaBHIT
0e3omacHoi paboThI B 1a00PATOPUU TIPH UCIIOJIE30BAHUN XUMHUECKON
HOCY/IbI U 000PYIOBAHUSL.

Hcnonp30BaHre IpU BHIIOJHEHUM YY€OHBIX 3aJjaHUM U B IIPOLIECCE
UCCIIEI0BATEIbCKOM NeSITEIbHOCTH HAYIHO-TIOMYJISIPHOM JIMTEPATYPhI
XHUMHYECKOTO COICPIKaHus, CITPABOYHBIC MaTePHAIIbI, PECYPChI
WurtepHeTa, OCyIecTBICHNE BRIOOpA 1101 PYKOBOCTBOM II€arora.
BricTpanBanue pa3BEPHYTHIX MHCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOM
Ha HHPOPMAIIHIO U3 YIeOHHUKA M CIIPABOYHBIX MAaTEPHAIOB, IPAMOTHOE
WCIIOJIB30BAaHNUE N3YyYEHHOTO IOHATUMHOTO anmapara Kypca XMMuu ¢
UCIIOJIb30BAHUEM IIaHa, OMIOPHBIX CJIOB, AJITOPUTMA.

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3jaeMeHToB JI. U. Menneneea. CtpoeHne arToMOB. XMMHYECKasl CBA3b.
OKHCJINTEbHO-BOCCTAHOBHTE/IbHBbIE peakuuu (15 1)

Tema 8. Ilepuonnueckuii
3akoH u Ilepuoanueckas
CHCTeMa XUMHYEeCKUX
3J1eMEHTOB

. . Mennese-eBa.
Ctpoenne atoma (7 u)

[lepBble MOMBITKY KJIACCH(PUKALIUN XUMUYECKUX
aneMeHTOoB. [IoHsATHE O rpynmax CXOAHbBIX
JJIEMEHTOB (ILLEJIOYHBIE U IEITOYHO3EMEIbHBIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
*11eMeHTbI, KOTOpbIE 00pa3yroT aM(poTepHbIe
OKCHJIbI ¥ TUAPOKCUABL. ™

Ilepnonnueckut 3akoH u Ilepnonnueckas
cucTeMa XumMuueckux snemeHTos [1. U.
Menpeneesa. [lepuopl, rpynnsl, HOATPYIIIHI.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEpPA
2JIEMEHTA, HOMEPOB MEPHOJa U IPYIIIBL.
Crpoenue atoMoB. CocTaB aTOMHBIX SJIED.
*N3otonsl.* Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J104€K aTOMOB NepBbIX 20

PackpbIBaTh CMBICI IEPUOJUYECKOTO 3aKOHA IO PYKOBOJACTBOM
neaarora.

IToHuMaTh cylecTBOBaHUE NIEPUOJINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (M3MEHEHUE PaInyCOB aTOMOB U
JIEKTPOOTPHUIIATEILHOCTH) U UX COEJUHEHUH OT MOJIOKEHUS B
MIEpUOIUYECKON CHCTEME U CTPOCHMS aTOMA C UCIIOJIb30BAHUEM CXEM U
TaOIHII.

VY cTaHaBIMBAaTh CBSA3b MEXKY MOJIO)KEHUEM 3JIEMEHTA B IEPHOJUIECKON
CHCTEME U CTPOCHUEM €ro aToMa (CoCTaB M 3apsij sApa, oo1ee Yucio
3JIEKTPOHOB U paclpeieNieHUe UX 0 AIEKTPOHHBIM CIIOSIM) 110 00pasily.

IIporao3upoBath XapakTep U3MEHEHHUs CBOWCTB DJIEMEHTOB U UX
COEIMHEHMH MO rpymmaM U rnepuoaam [lepuoandeckoit CUCTEMBI ¢
IIOMOILIBIO IIefarora.

XapakTepru30BaTh XMMUYECKHUE DJIEMEHTHI IEPBBIX TPEX NEPUOJOB,
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XUMHUYECKUX 31eMeHTOB [leproanueckoit
cucremsl /. 1. Menneneesa.
XapakTepucTuKa XUMHUYECKOIr0 3JIEMEHTA IO €T0
nosnoxenuto B [leproauyeckoit cucrteme

. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3JIEMEHTOB MaJIbIX EPUOJOB U ITIaBHBIX
MOATPYIIN B 3aBUCUMOCTH OT aTOMHOTO
(mopsimkoBoro) Homepa.™*

*3nauenue [lepuoanueckoro 3akoHa u
[lepuonnueckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB JIJIsl Pa3BUTHS HAYKU U TIPAKTUKHU.
. 1. MenneneeB — y4€HbIN, eqaror u
TpaKIaHUH. ™

JdeMoncTpamun

KopoTkonepuoanas u JUIMHHOTIEPUOUTHAS
¢dopmel [lepuonudeckoii CUCTEMBI XUMHUECKUX
anemenToB /1. V1. Menpeneena.
O3HakomiIeHHE ¢ 00pa3liaMyu METaIOB U
HEMETAJUIOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOThI
JIaGopaTOpHBIii OMBIT:

B3anmoneiicTBre ruipokcuaa IUHKa ¢
pacTBOpamMu KUCIIOT M LIeJI0o4Yen

KaJus, KaJIbLIKA 110 UX T0JI0XKeHuIo B [leproanueckoit cucreme
. . MeHnneneena.

Cnenoate npaBuiaM 6e30nacHoil paboThl B 1abopaTopuu npu
WCIOJIb30BAHUN XUMHUUECKOM MOCY bl U 000PYAOBaHUS O KOHTPOJIEM
nezjarora.

BeicTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU HA
UH(POPMALIMIO U3 Y4eOHMKA U CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN IOHATUIHBIN allapar Kypca XUMHHU I10CTIE
CTPYKTYpUPOBAaHHUs MaTepHaja C UCIOJIb30BAHUEM KIIUIIIE.

Hcnonp30BaTh IpU BHIIOJHEHUH YY€OHBIX 3ajaHUM TEKCThl yueOHUKA
1I0CJIE CTPYKTYPUPOBaHUsS MaTepuaa, CIpaBOYHbIE MaTEpUaIbl
(ITepuonnueckyto cucremy xumuueckux aiaemenToB Jl. . Menneneesa,
TabJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBaHUH U coJiel B BOJE,
NMEKTPOXUMUYECKUH PsIJl HAPSYKEHUN METaIOB).

Mcnonb30BaTh NpH BHIIOJIHEHUH YU€OHBIX 3aJaHUN U B ITpoLiecce
VICCIIEI0BATENIBCKON IEATEIbHOCTH HAyYHO-TIOIIYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEP/KaHUs, CIIPABOYHBIE MaTEPHAJIbI, PECYPCHI
HHTepHeTa nox pyKoOBOJACTBOM I1€1arora

Tema 9. XumMuueckas
cBsI3b. OKHUCINTETBHO-
BOCCTAHOBHTEJIbLHBIE
peakuuu

(8 1)

*NeKTPOOTPHUIATETFHOCTE™ aTOMOB
XUMHUYECKUX DJIEMEHTOB.

Xumuueckas CBsA3b (MOHHAs, KOBaJICHTHAS
MOJISIpHAS ¥ KOBAJICHTHAS HETIOJISIpHAsT).
CreneHb OKUCIICHHS.
OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC PEAKITHH
(OBP). IIpoueccol okucaeHus u
BoccTaHoBJICHUS. OKHCIHTEHN U
BOCCTAHOBHUTEIIH.

JemMoHcTpanuu

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHI MO PYKOBOJCTBOM IEarora.

OHpC}IGJ’IﬂTB BHU/ XUMHUYECKOU CBS3U B COCANHCHUU C UCIIOJIB30BAHUEM
CXEM.

Onpenenars cTeneHb OKHCISHUS XUMUYECKOTO0 dIeMeHTa 1o popmyiie
€r0o COSMHEHHMsI C UCTIOJIb30BaHUEM allTOPUTMA.

Onpenensars d7AeMEHT (BEIIECTBO) — OKHUCIUTEIb U AJIEMEHT (BEIIeCTBO)
— BOCCTaHOBUTEJIb.

OOBSCHATH CYNTHOCTD MPOIIECCOB OKUCIICHUS ¥ BOCCTAHOBIICHUS.

CocCTaBIATh ANMEKTPOHHBIN OaaHC ¢ YUETOM YUCIIA OTIaHHBIX U
MIPHUHATBIX 3JICKTPOHOB.
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OKuCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLINU:
TOpPEHHE, PEAKIIUU Pa3JI0KEHUs, COETUHEHUS.

CocTaBiATh ypaBHEHUE OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHON PEAKIIUH 110
aJIrOpUTMY pa300pa OKHCIUTEIbHO-BOCCTAHOBUTEILHON PEAKLIUY.

Vcrnonb30BaTh Npy BHIIOIHEHUN YU€OHBIX 3aJaHUH TEKCThl y4eOHHKa
II0CJIE CTPYKTYPUPOBAHUS MaTepuaia, ClipaBOYHbIE MATEPUAIbI
(meproaMUYEecKyro CUCTEMY XMMHUUYECKHX d1eMeHToB []. 1. Menneneena,
TaOJIMIy paCTBOPUMOCTHU KUCIIOT, OCHOBAaHHUI U COJICH B BOJE,
UIEKTPOXUMHUYECKHUH PsiJl HANIPSDKEHUI METaJIoB).

9 KJIIACC

(2 4 B HEmemto0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHBIE TEMBI,
pacKpbiBaOIue JaHHbIN
pa3iaes NporpaMmabl, U
KOJINYeCTBO 4aCOB,
OTBOJAMMOE HA MX H3y4YeHHEe

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0IIMXCH

Pa3gea 1. BenrecTBo U XMMU4

eckue peakuuu (17 1)

IToBTOpeHue u yrayoJaenune
3HAHM OCHOBHBIX
pasaesoB Kypca 8 kiacca
(54)

Ilepnoanueckuii 3akoH. Ilepuoanueckas
CHCTeMa XMMUYECKUX AJIIEMEHTOB

. Y. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHMYECKHUX BJIEMEHTOB NIEPBBIX TPEX IEPUOJIOB,
KaJIMsl, KAIBIUSA U UX COCUMHEHUH B
COOTBETCTBUU C IMOJIOKEHUEM DJIEMEHTOB B
MIEPUOJNYECKON CUCTEME U CTPOEHHUEM UX
aTOMOB.

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHMYECKUX BEMIECTB (MEKTyHA-POTHAS U
TpUBHAJIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIUXCA K Pa3JIMYHbIM KJIaccaM
HEOPraHWYECKUX COCTMHEHUM, UX TeHETUYeCKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

CtpoeHue BenecTBa: BUIbl XUMHUYECKOU CBSI3H U

XapakTepu3oBaTh XUMUYECKHUE DJIEMEHTHI IIEPBBIX TPEX IIEPUOOB,
KaJIAs ¥ KaJIBLMA 110 UX NOJI0KEeHMIO B [leproanueckoii cucreme
. . Menneneesa ¢ 0nopoi Ha aJITOPUTM.

Knaccudunuposars 1 Ha3pIBaTh HEOPraHMUECKHUE BELIECTBA U3YUEHHBIX
KJIACCOB C OMOPOil Ha cXeMy, TabJIMIly pacTBOPUMOCTH.

OnuceiBaTh 001IME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbBIX
KJIaCCOB, IIOATBEPKAATh CBOMCTBA IIPUMEPAMU MOJIEKYJIAPHBIX
YPAaBHEHUN XUMMUYECKUX PEAKIUH C OIIOPOH HA CXEMY.

OnpenensaTs BUI XMMHUYECKOM CBSI3U U THUIl KPUCTAJIMYECKON PEIETKU
BEIIIECTBA C OMTOPOI HA CXEMY.

IIporHo3upoBaTs CBOKWCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS
1ocJIe MPeJBapUTEIILHOrO pa3dopa.

BeicTpauBath pa3BEPHYTHIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(popMalKIo U3 yueOHUKA U CIPAaBOYHBIX MaTE€PHAIOB, IPAMOTHO
UCIIOJIB30BaTh U3YYEHHBIN IOHATUIHBIN almapaT Kypca XUMUU.

Vcnonb30BaTh MpH BHINOJHEHUH Y4€OHBIX 3aJJaHUI U B ITpoliecce

35




THUIIBI KPUCTAITUYECKUX PEIIETOK.
*3aBUCUMOCTb CBOMCTB BELIECTB OT UX
CcTpoeHus. ™

JleMoHCTpaLuu

1. Monenu KpuCTaInYeCKUX PeiéToK
HEOPTraHWYECKHUX BEIIECTB.

2. KopoTtkonepuoaHas 1 JUIMHHONIEPUOIHAS
dopmel [Teprogudeckoii CHCTEMBI XUMHYECKHUX
snemenToB 1. . Mengeneena.

HCCJIEIOBATENBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COJIepKaHUs, CIPABOUYHbIE MAaTEPHUAIIBI, PECYPCHI
HuTepHeTa o1 pyKOBOJICTBOM I€/Iarora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMHYECKHX peaKkuui
(44)

Knaccugukanus XuMIUecKuX peakiui 1o
pas3JIMYHBIM MIPU3HAKaM (II0 YUCITY U COCTaBYy
YYacCTBYIOIIMX B PEAKIMH BEILIECTB, *110
TEII0OBOMY 3 HEKTY, 10 U3MEHEHHUIO CTEIIEHEH
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB, T10
00paTUMOCTH, 110 YYaCTHUIO KaTanu3aropa).™
*JK30- ¥ 3HJOTEPMHUUECKHUE PEAKIIUH,
TepMOXUMHUUYecKue ypaBHeHus. [lonarue o
CKOpPOCTH XMMHUYECKOU peakunu. [Ionarue o
TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUsX.
[TonsiTrie 06 0OpaTUMBIX

U HEOOPATUMBIX XUMHUECKUX PEAKLIUSAX.
ITonsiTHe 0 XNMHUUYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIOLINE HA CKOPOCTh XUMUYECKON PEAKIIUU U
M0JIO’)KEHNE XUMUYECKOTO paBHOBECHS. ™
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
(2MeKTPOHHBIN 0aJaHC OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHON PEAKIINH).

JleMoOHCTpaLun

1. 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEaKIIUU
OT pa3INyYHbIX (AKTOPOB.

2. BoznelicTBue KaTan3aTopa Ha CKOPOCTb
XAMHYECKON PEaKIUU.

3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX
peaKkui.

PackpsiBaTh CMBICT N3y4aeMBbIX ITOHATUN U IPUMEHATD ITH IIOHATHS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX IIPEBPALLICHUM.

KinaccupunupoBars XMMUYECKHE PEAKIIMH 110 PA3IUYHBIM IPU3HAKAM.

YcTaHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT
pa3auyYHbIX (PAaKTOPOB I10JI PYKOBOACTBOM YUUTEIIS.

[IporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMHUYECKHUX
IIPEBPALLCHNUI B PA3JIMYHBIX YCIOBUAX MOCIE IIPEIBAPUTEILHON
paboTHI.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENH B OBP.

CocTaBisTh MEKTPOHHBIN OalaHC peakLuy.

[Ipon3BOaANTE BEIYMCIICHHS IO XUMUYECKUM YPABHEHUSAM I10
QITOPUTMY.

BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpOpMalKIo U3 y4eOHUKA U CIIPABOYHBIX MaTE€PHUAIOB, TPAMOTHO
WCIIOJIB30BaTh N3YYEHHBIN MOHATUIHBIN allliapaT Kypca XUMHUH M1OCIIE
[IPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30Bath Mpy BHINOJHEHUH Y4€OHBIX 3aJJaHUI U B ITpoLiecce

HCCIIEA0BATENIBCKOM NEATEIBHOCTU HAyYHO-TIOMYJIIPHYIO JINTEPATyPy

XUMHUYECKOTO COAECPKAHNUS, CIIPABOYHBIE MAaTEPUAIbI, PECYPCHI

HNHTtepHeTa nociie KOHCYIbTalUU ¢ IEAATOIOM.
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4. CmenieHre paBHOBECHSI XMMHUYECKOM
peakiuu.

Borunciaenuns

— KOJIMYECTBA BEIIECTBa, 00bEMa U MACCHI
peareHTOB WK MPOJYKTOB 110 YPaBHEHUSIM
XAMHYECKHUX PEaKUi

Tema 2.
DJIeKTPOJIUTHYECKAS
aUcconuanysa. XuMu4eckue
peakuuu B pacTBopax

(8 1)

Teopust 2IEKTPOIUTUYECKON TUCCOIUAIIH.
DNEKTPOIUTHI U HEIEKTPOIUTHI. KaTnoHsI,
aHUOHBI. *MexaHU3M AUCCOLUALUN BEUIECTB C
Pa3IMYHBIMU BUIAMH XUMHYECKOM CBSI3U.
Crenenp auccounanuu.™ CuiabHbIe U clalble
AJIEKTPOJIUTHI.

Peakuuu nonHnoro oOMeHa, ycioBUs UX
nporekanus. IoHHbIE ypaBHEHUS PEaKIIUM.
XuMU4ecKre CBOMCTBA KUCIOT, OCHOBAaHUH U
COJICH B CBETE MPEICTABICHUH 00
ANEeKTpOIUTUYEeCKON nuccouunarmu. Cpena
pactBopa. [loHsTHE O THAPONIN3E COJIEH.
KauecTBeHHbIEC peaklini HA KATUOHBI U AHUOHBI:
XJOpUa-, OpoMuI, HO3UI-, CyIb(ar-, KapooHart-,
cunukaT-(ocdar- aHMOHBI, THUIPOKCH I-UOHBI
KaTHOHBI aMMOHWUSI, MarHus, KaJabIus,
alIFOMHHUS, JKeje3a 2+, 3+, IuHKa,
MPUCYTCTBYIOIINE B BOJHBIX PacTBOpax.
JleMoHCTpanun

DeKTpuyecKasi MpOBOJUMOCTh PAaCTBOPOB
BEILECTB; IBUKEHUE HOHOB B AJIEKTPUUECKOM
noJe.

OnBIThL, WJUTIOCTPUPYIOLIUE TPU3HAKU
MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa.
OnBITHI 110 ONPEEIEHUIO CPEIbl B PACTBOPAX
coJieit (XJIopuaa HaTpus, KapOoHaTa HATPHA,
XJ0pua [UHKA).

JlaGopaTopHble U NpakTH4YecKre padoThl

PackpbIBaTh CMBICIT H3YYaeMbIX ITOHATHH, & TAKXKE CMBICIT TCOPUHU
ANEKTPOIUTHICCKON TUCCOIIUAIIUU C OTIOPOM HA CXEMEI.

OOBSCHATH MPUYMHBI 3JICKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB C
ITOMOIIBIO T1€/1arora.

CocTaBnaTh ypaBHEHUS JUCCOLUAIIMU KUCIIOT, IEI0Yel U colel,
MOJIHBIC U COKPANIEHHBIC NOHHBIC YPABHCHUS XUMHYCCKHX PEAKIIHIA
HOHHOI'0 OOMeHa.

[TnaarpoBaTh M OCYIIECTBIIATH HA IPAKTHKE XUMUICCKHEC
9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHMS, JCJIaTh BBIBOIBI 10
pe3ylbTaTaM 3KCIIEPUMEHTA TI0CIIe MPEABAPUTEITHFHON paOOTHI.

CrnenoBaTh paBuiIaM 06e30mMacHOM padOTHI B Ta0OPATOPUU IIPH
WCIOJIb30BAHNY XUMHUYECKOU IMTOCY/IBI 1 000PYIOBAHUS 10T
KOHTPOJIEM TeJIarora.

[Tpon3BOIUTE BBIYUCIICHUS 110 XUMUYCCKIM YPABHCHHSIM.

BricTpanBath pa3BépHyThI€ MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
nH(OPMAIIHIO U3 YICOHUKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
MCIIONIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca XUMUU TOCTe
MIPEIBAPUTEIILHOTO CTPYKTYPHUPOBAHUS MaTepHaIa.

Hcnonb30Bath mpu BHIMOTHEHUH YU€OHBIX 3aJaHUI U B IIpoOLIecce
HCCIICIOBATEIILCKOM IeATeIFHOCTH HAYIHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEpIKAHUs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
WuTepHeTa 1ocie KOHCYJIBTAIAHN C TIeIarOrOM.

37




JlaGopaTopHBI OTIBIT:

Ne8. Peakuiuu noHHOTO OOMEHA B pacTBOpax
371eKTposIUTOB: cynbdarta meau(Il) u mémoun,
KapOoHaTa HATPUS M COSTHON KUCIOTHI, PEaKIIUs
HEUTpalIU3aluy MEXIy TUAPOKCUIOM Kallus U
COJIIHOM KUCIJIOTOM.

No9. KauecTBeHHbBIEC peaKIIU1 HA HOHBI B
pacTBope.

[TpakTrueckas pabora:

Ne 1. Pemienune sxcnepuMeHTaNbHbIX 33/1a4 10
TEME.

Bouruuciienus

— I10 YpaBHEHUSIM XUMUYECKUX peaKuui

Pa3nen 2. Hemeranibl u ux coennHenns (24 u)

Tema 3. Ooman
XapaKTepUCTHKA
XHMHYECKHUX DJIEMEHTOB

VIIA-rpynnsl. I'ajiorenst
(4 1)

OO11ast XxapakTepUCTHKA raJOreHOB.
Oco0EeHHOCTH CTPOCHUST aTOMOB 3THUX
3JIEMEHTOB, XapaKTEPHBIE JIJISI HUX CTETIeHH
okucienus. CtpoeHne u pu3ndyeckue cBONCTBa
IIPOCTBIX BEIIECTB — TraJIOT€HOB. XUMHUYECKHE
CBOICTBa Ha mpUMepe XJIopa (B3auMOJICHCTBUE C
MeTaJlJlaMH, HEMeTaJlJlaMu (BOJOPOJIOM H
KHCJIOPOIOM), *1miesiouamMu™). XI0poBoI0pO/I.
ConstHast KUCIIOTa, XMMUUYECKHE CBOMCTBA,
*nonydyenue™, npumeHnenue. KauectBennsle
peaKIMy Ha rajJoreHu I-MoHbl. *JleficTBre xJiopa
U XJIOPOBOJIOPO/1a HA OPTaHU3M YeJIOBeKa. ™
Baxkneiimue xJ10puIbl U UX HaXOXKACHHUE B
pHUpoJIE.

JleMoHCTpanun

Buneomarepuaiisl: rajioreHsl ¥ KX COETUHEHHUSI.
OO6pa31bl XJIOPUIOB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOpHBIil OMBIT:

Pacno3naBaHue XJ0pHa-HOHOB.

OOBsICHATH 00I1IKE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOICTB HEMETAJIIOB U
UX COEJMHEHUH B IpeJiesiax MajbIX NEPUOJIOB U TJIaBHBIX MOATPYIIIT
[Teproanyeckoil cUCTEMbl XUMUYECKUX JIEMEHTOB C YUETOM CTPOEHHUS
MX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu30oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB raJIOr€HOB (Ha MPUMEPE XJIOPA) U CIOKHBIX BELIECTB
(x110pOBOIOPO/IA, XJIOPUIA HATPHSL), CIIOCOOBI X MOTY4EHUs,
MPUMEHEHNE U 3HAaUEHHE B IPUPOJIE U )KU3HH YEJIOBEKA MOCIIe
CTPYKTYpUPOBAaHHs MaTepHaa.

OnpenensiTb raJloreHuI-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM TaOJINIIbI
"XapakTepHbIe peaKLlu1 Ha aHUOHBI'".

[InaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MPOBOANUTH HAOJIOIEHHS, JINIaTh BBIBOBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA M10CIIE IPEABAPUTEIILHON paOOTHI.
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[IpakTuueckas padoTa:

Ne 2. TTonyueHue cossiHON KUCIOTHI, U3YYEHHE
e€ CBOMCTB.

Boruuciaenust

110 YPABHECHUSIM XUMHYECKUX PEAKIUM.

Tema 4. O0masn
XapaKTepUCTHKA
XUMHYECKHX YJIEMEHTOB
VIA-rpynnsbl. Cepa u eé
coenuHeHus (5 1)

OO6mias xapakTepucTuka 31eMeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOSHHSI ATOMOB STHX
AIIEMEHTOB, XapaKTEPHBIC Il HUX CTEIICHH
okucienusa. CtpoeHue u Gpu3anveckre CBONCTBa
IPOCTHIX BEIIECTB — KHUCIOPOA U CEPHI.
AmnoTponHbie MOIU(UKALIMY KUCIOPOIa U
cepbl. XMMHUYECKHUE CBOMCTBA CEPHI.
BzaumopeiicTBue ¢ HeMeTaiIaMu — BOJAOPOJOM
U KUCJIOPOJOM, METaJlJIaMH,
KOHIIEHTPUPOBAHHBIMH a30THOM U CepHOMN
kuciaoramu. CepoBOAOpOJI, CTPOCHHUE,
buznIecKue

¥ XUMHYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTEINIbHBIE). OKCUIIBI CEPBI KaK
NPEJCTaBUTENN KUCIOTHBIX OKCUIO0B. CepHast
KHCIIO0Ta, (U3NYECKUE U XUMHUYECKHE CBOMCTBA
(oOrmMe Kak mpeacTaBUTENs Kilacca KUCIOT

U *cneuududeckue™), mpumeHenue. CepHucras
KHCJIOTA.

*XUMUYECKHe peakluy, JeKallue B OCHOBE
MPOMBIIIUIEHHOTO CII0C00a MOJTyYeHUs CEPHOM
KUCJIOTHI. AMIAapaTsl U MPOTEKAIOIINE B HUX
MpoLEeCcChl (Ha MpUMEpPE MPOU3BOJICTBA CEPHOIT
KHUCIIOTHI). ™

Comnu cepHOM KHUCIIOThI, KAY€CTBEHHAs PEAKIUS
Ha cynb(paT-uoH.

HaxoxneHnue cepbl 1 €€ COEMHEHUN B PUPOJIE.
*XUMHUYECKOe 3arpsi3HEHNE OKpYKarolen
Cpebl COEIMHEHUSIMH CepbI (KUCIOTHBIE IO,

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOIMCTB JIEMEHTOB
VIA-rpynnel 1 uX COEIMHEHUN C Y4ETOM CTPOEHHUS UX AaTOMOB C
onopoii Ha cxemy "M3MeHeHue paguycoB B moArpymnmnax'.

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA MTPOCTOTO
BELIECTBA CEPhl U €€ COeAMHEHNH (CEpOBOIOPO/1a, OKCHIOB CEPHI,
CEPHOU KUCIOTHI, CyIb(HaTOB), CIOCOOBI NX
MI0JIyYEHUsl, IPUMEHEHHUE U 3HaUE€HUE B IIPUPOJIE U KU3HU YeJIOBEKa C
OIOpOM Ha CXEMY U IUIAH.

OnpenensaTe HaNMU4KE Cyab(paT-HOHOB B PACTBOPE.

OOBACHATDH CYIIHOCTb SKOJIOTHUYECKUX MPOOIIeM, CBI3aHHBIX C
nepepaboTKON COeAMHEHNUN Cepbl IOCIE CTPYKTYPUPOBAHUS
Marepuana.

[TnanupoBaTh ¥ OCYIIECTBIISITh HA IPAKTHKE XUMUUYECKHE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHHS, IeIaTh BBIBOABI 110 pe3ylibTaTaM
AKCIEPUMEHTA.

CrnenoBath paBuiiaM 6e30MacHOi paboThl B 1ab0paTopuu Mpu
MCIOJIb30BaHNU XUMHUYECKOM MOCY/IbI U 000pYI0BaHUS MO
PYKOBOJICTBOM II€AArora.

[Tpon3BOANTE BEIYUCICHHS IO XUMHUYECKUM YPABHEHUSM T10
AITOPUTMY.

Hcnonws30Bath npy BHITIOJIHEHUH YYEOHBIX 3aJJaHUN TEKCTHl yueOHUKa,
cnpaBouHble MaTepuansl ([lepuoanyeckyro cucTeMy XUMHUYECKUX
anemenToB /. V1. Menzeneesa, Tabiuily pacCTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJIE, IIEKTPOXUMHUUECKUN Pl HAPSHKEHUN
METaJIIOB).

Hcnonp30Bath Mpy BRIMTOTHEHHH YYeOHBIX 33/IaHUH U B TIpOIIecCce
HCCIIEI0BATENCKON AESITENbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJIEPKaHus, CIPABOYHbIE MaTepUaIIbl, PECYPCHI
WuTepHera nocie KOHCYIbTAUH € TIeIJar0roM
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3arpsi3HEHUE BO3yXa U BOJOEMOB), CLIOCOOBI
€ro IpeaoTBpaICHUs. ™

JemMoHCcTpauMu

Komnekuuu (BugeomaTepualsl): cepa u eé
COEZMHEHUS.

OOyrinBaHue caxapa 1oJ 1eiCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.
JlaGopaTopHble M NpaKkTHYeCKHe PadoThI
JlaGopaTOpHbIE OMBITHI:

OO6HapyxeHue cynb(haT-uOHOB.
B3aumoneiictBue pa30aBieHHOM cepHO
KHCJIOTHI C UUHKOM. BhIuunciieHust

110 YPAaBHEHUSIM XUMHUECKUX PEeaKIUH

Tema 5. O6masn
XapaKTepUCTHKA
XUMHUYECKHX YJIEMEHTOB
VA-rpynnsl. A3ot, ¢pochop
U UX COeTUHEHUsI

(7 9)

OO0m1as XxapakTepucTUKa 3JIeMEHTOB V A-
rpynnbl. OCOGEHHOCTH CTPOCHHS aTOMOB 3TUX
9JIEMEHTOB, XapaKTCPHBIC JUISI HUX CTCTICHU
OKHCJICHHUS.

A30T, pactipocTpaHeHHEe B IPUPOJIC, PUINIECKUE
U XUMUYECKHUe cBoiicTBa. KpyroBopor a3zoTa B
pHupo/Ie.

AMMHUak, ero Gpu3nuecKue 1 XUMUYECKUe
CBOICTBa, ToJTydeHre U mpuMenenue. Comun
aMMOHHUSI, UX PU3NYECKUE U XUMHYECKHE
CBOIICTBA, MpuMeHeHue. KauecTBeHHast peakius
Ha MOHBI AMMOHHSI.

A3oTHas KucioTa, €€ pusnveckue u
XUMHUYECKHE CBOMCTBa (001IHE KaK
MIPEJICTAaBUTEIIS KJIacca KUCIOT U
*cnenuduueckue™). *A3otucTas KMCIOTA.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
KaueCcTBE MHUHEPAIBbHBIX YI0OpeHui. >
XHAMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSMU a30Ta (KUCIOTHBIC JOKIH,
3arpsiI3HEHUE BO3/IyXa, TOYBBI H BOJOEMOB).

OOBsCHATH 0011IE 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB JIEMEHTOB
VA-rpynnsl 1 uX COEJUHEHUH ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh PU3NIECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB a30Ta 1 (hocdopa u UxX CoeAMHEHUH (aMMHaKa, conen
aMMOHWUSI, @30THOM KUCJIOTHI, HUTPATOB, okcuaa dhocdopa(V) u
dbocdopHoii kucnoThl, pochaToB), CIOCOOBI UX MOTYUCHUS,
NpUMEHEHHE U 3HAUYSHHE B TIPUPOJIC U )KU3HU YEIOBEKa C
UCIOJIb30BAHUEM CXEMBI.

OnpenensiTb HOHBI aMMOHHMS U (hochaT-UOHBI B paCTBOPE C
UCIOJIb30BaHUEM TaOIUIbI "XapaKkTepHbIe PEaKkIIMK Ha KATUOHBI U
aQHUOHBI'".

OOBACHATH CYLITHOCTb SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
HaxO0XKJIEHHeM coeMHEeHuH a3oTa u ¢ocdopa B OKpyKaroliei cpee.

[InanupoBaTh U OCYLIECTBIATh HA MPAKTUKE XUMUUECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS, I€TaTh BBIBOJIBI 110
pe3yibTaTam dKCIepU-MeHTa.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1a00paTopuu Ipu
UCIOJIb30BAaHUU XUMHUYECKON TOCY/IbI M 000PYI0BaHMUSL.

[Tpon3BOANTH BEIYHCICHUS IO XUMUYECKAM YPABHEHUSIM.

Hcnonb30Bath Npy BHITOJHEHUN YYEOHBIX 3a/laHUM TEKCThI yueOHUKa,
CIpaBOYHBIEC MaTEePHAIBI (MIEPHOANIECKYIO CHCTEMY XUMHUYECKHX
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docdop, *ammoTponHbie MOIUDHUKAITAN
docdopa*, puznueckre 1 XUMUIECKUE
CBOMCTBA.

Oxkcun docdopa(V) u pochopnas kuciora,
dbuznyeckue 1 XuMHUYEeCKHe CBONCTBA,
*nonydyenue.* *KauecTBeHHas peakuus Ha
dbocdar-uoHbL*

*Ucnonbs3zoBanue GpochaToB B KayecTBe
MUHEpaIbHBIX yIOOpeHHt.* 3arps3HeHue
IPUPOIHBIX BOIOEMOB (pocdaTamu.
JdeMoHcTpannn

Komnexkunu: pocdop u ux coequHeHUs.
B3aumoneiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTHI C MEIBIO.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlaGopaTopHBbIE OTIBITHI:

1. BzauMogelicTBue cojieii aMMOHHUS C IETOYRIO.
2. O3HakoMJieHUE ¢ 00pa3liaMy a30THBIX U
bocopHBIX yA0OpEHUH.

[TpakTuueckas pabora:

Ne 10. [Tonyuenne ammuaka, U3yuyeHue ero
CBOWCTB.

Boruucienus

M0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii

anemeHToB [l. 1. Menneneesa, Tabauily pacCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, dJIEKTPOXUMHUYECKUN PsiJl HAPSIKEHUN
METaJIOB).

Hcnonp30BaTh Ipy BRITOJHEHUN YYEOHBIX 3a/IaHUH U B TpoLIecce
HCCJIEI0BATEIBCKOMN NEATEIbHOCTH HAyYHO-IIOIYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COIepKaHUs, CIIPAaBOYHbIE MATEPUAIIBI, PECYPCHI
HuTepHeTa nocsae KOHCYJIBTaluu C I1e1aroroM

Tema 6. O0mas
XapaKTepUuCcTHKA
XHMHYECKHX 3JICMEHTOB
IVA-rpynnsl.

Yriepoa M KpeMHUI ¥ UX
coeMHEeHUs!

(8 1)

Yrnepon, amioTponHbeie MoaAu(pUKAIK TpadurT,
aiMas. BzanMoeicTBre ¢ MeTalilamy,
HEMeTaJUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
CEpPHOM KUCIOTaMHU, PaCIPOCTPaHEHUE B
npupoje, GU3NYECKrue 1 XUMUIECKIE CBONCTBA.
Ancopbuumsi. KpyroBopot yriieposia B mpupoe.
Oxkcunsl yraepoaa, ux Guandeckue

1 XUMHYECKHE CBOMCTBA, NX JACHCTBHEC Ha JKUBBIC
OpTaHU3MBI, MTOJYYEeHUE U TPUMEHEHUE.
*JKosoruyeckre npodsieMbl, CBI3aHHbIE C

OOBACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB JIEMEHTOB
IVA-rpynnel 1 UX COETMHEHUM C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX
BEUIECTB YIJIepoJia U KPEMHUS U UX COeTUHEHUI (OKCUAOB yriepoa,
YrOJIbHOU KHCIIOTHI, KApOOHATOB, OKCUAA KPEMHHUS, KPEMHUEBON
KHCJIOTBI, CUJIMKATOB), CIOCOOBI MX MOJyYeHUs!, IPUMEHEHUE
Y 3Ha4ECHHE B IIPUPOJIE U )KU3HU UEIIOBEKA.

Omnpenensth KapOOHAT- U CUJIUKAT-UOHBI B paCTBOpE.

OOBACHATH CYHTHOCTb SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
HAXO0XJICHHUEM YTJIEKHUCIIOTO Ia3a B OKPYXKAIOUIEH cpene.
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okcusom yriepoaa(IV); runoresa riio6aibHOTO
NOTEIUICHUS KJIMMaTa; NapHUKOBBIN 3 dekrt.™
VYrosibHas KUCI0Ta U €€ CONU, UX PU3UUECKUE U
XUMHYECKHE CBOMCTBA, IIOJIy4EHHUE U
npuMeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-MOHBI.

*IlepBoHayvanbHbIE MOHATHUSA 00 OPraHUYECKUX
BELIECTBAX KAaK O COCUHEHMSIX yIJIepoJa:
0c00EHHOCTH cocTaBa U cTpoeHus. IlonsaTue o
OMOJOTrMYECKH BaKHBIX BEIIECTBAX: )KUPaX,
Oenkax, yrieBojaax. MarepuaabHOe €TUHCTBO
OpPraHUYeCKHUX U HEOPTaHMYECKUX COCIMHEHUI. >
*Kpemuuii, ero ¢pusnueckue u XuMU4ecKue
CBOICTBa (Ha MpUMeEpe B3aUMOJIEHCTBUS C
MeTaJulaMi U HEMETaJlJIaMH), IIOJTy4eHUe U
NpPUMEHEHHE B DJICKTPOHUKE. ™

*CoeauHeHus KpeMHUs B pupoje. Oouue
npencraBieHus 06 okcuae kpeMuus(IV) u
KpeMHUeBOM kucinore. CUINKAThL, UX
UCIIOJIb30BaHUE B OBITY, METUIIMHE,
IIPOMBILUIEHHOCTH. Ba)kHEWIIME CTPOUTEIIBHBIE
MaTepHajbl: KepaMuKa, CTEKJIO0, IIEeMEHT, OETOH,
)kene300eToH. [Ipobaembl 6e30macHoro
UCIIOJIb30BAaHUS CTPOUTEIbHBIX MAaTEPUAIIOB B
MOBCEIHEBHOM JKU3HU. ™

JleMoHCTpanun

Mopenn KpuCTaJUIMYECKUX PENIETOK aiMasa,
rpaduTa, MOJIEKyYJIbI QysuIepeHa.

AncopOnmst pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cuamkaTHas
HIPOMBIIIICHHOCTb.

Mojienu MOJIeKyJ1 OpraHuYeCKUX BEIECTB.
JlabopaTopHble U NpaKTHYeCKHe PadoThl

NnmrocTpupoBaTh B3aMMOCBSI3b HEOPraHMUECKUX COEAMHEHUH yriepoaa
¥ OPraHMYECKUX BEIIECTB MO PYKOBOJICTBOM yUHUTEIIS.

[TnanupoBaTh U OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
OKCIICPUMCHTHI, IPOBOJUTDH Ha6HIOIIeHI/I$I, JACJIaTh BBIBOJBI I1O
pe3ysbTaTaM SKCIEepUMEHTa II0CIIe TPEeIBApUTEIBHON PabOThI.

CrnenoBatph npaBuiaM 06e301acHOi paboTHI B TabOpaTOpHH MpU
UCIOJIb30BAHUU XUMHUYECKON NOCY bl U 000PYA0BaHUS.

Hcnonp30BaTh Mpy BHITOJHEHUN YYEOHBIX 3a/JaHHIA TEKCTHl YUeOHHKa,
cnpaBouHble Matepuaisl (Ilepuoanyeckyro cucTeMy XMMHYECKHX
anemenToB Jl. V1. Menzeneesa, Tabnuiy pacTBOPUMOCTH KUCIIOT,
OCHOBAaHUH U coJied B BOZE, DJICKTPOXUMHUYECKUHN sl HAPSHKSHUH
METAJUIOB) [OCIIE KOHCYJIBTALNYU C IEAArOIOM.

Hcnonp30Bath Ipy BHITOJHEHUN Y4eOHBIX 3a/laHUM U B polLiecce
MCCIIEIOBATEIILCKON AEATEIBHOCTA HAYYHO-TIOMYIISIPHYIO JIUTEPATYPY
XMMUYECKOI'0 CO/IEPIKaHus, CIIPABOYHbIE MaTepHallbl, PECYPChI
HHuTepHeTa nocie KOHCYIbTalUK € IIE1aroroM.
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JlaGopaTopHBI OTIBIT:

KauectBennas peakiusi Ha KapOOHaT-UOH.
[IpakTrueckue paboTHI:

No 11. [Tonyuenue yriekuciaoro ra3a u u3yuyeHue
ero cBoMcTB. KauecTBeHHas peakiys Ha
KapOOHAaT-UOH.

No 12. Penenue skcriepuMeHTaIbHBIX 3a1a4 110
TeMe «HemeTamibs.

Borunciaenuns

10 YPaBHEHUSIM XUMHYECKUX PEAKIIUH, €CIIn
OJIMH M3 PEareHTOB JaH B BUJE BOJIHOTO
pacTBOpa C U3BECTHOM MACCOBOM JOJIEH.

Pa3nen 3. Merasinl n ux coequnenust (20 1)

Tema 7. O01Me cBoiicTBA

MeTaJlJIOB
(49)

OO611as xapakKTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX
nostoxenus B [lepnoandeckoit cucreme
xuMuueckux aneMeHToB . . Menaeneesa u
cTpoeHus aToMoB. CTpOEHHE METaJIOB.
Mertannndeckas cB3b U METAJUIMYECKAS
KPUCTAJUINYECKasl pELIETKA.
DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN
MeTauioB. Pu3ndecKkue 1 XUMUYECKUE CBOMCTBA
MeTauioB. *O01Me crnocoObl NOTyYEeHUs
MeTauioB. [loHsATHE 0 KOPPO3UH METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIIUThl OT KOPPO3UH.
Cnnassl (cTalib, YyTr'yH, JIOpaTlOMUHUM,
OpoH3a), UX IPUMEHEHHE B OBITY U
MIPOMBIIIUICHHOCTH. *

JleMoHCTpanun

O3znakomieHHe ¢ o0pa3laMu METauIOB U
CIUIaBOB, UX (PU3MYECKMMHU CBOWCTBAMH.
Mopnenn KpUCTaJUIMYECKUX PEMIETOK METAIIOB.
Buneomarepuaibl: Koppo3usi METAILIOB.
JlabopaTropHble 1 NpakTHYeCKHEe PAdOThI

PackpbpIBaTh CMBICIT H3y4aeMbIX TIOHSATHA U IPUMEHSATH 3TU TOHSATHS
[IPY ONMCAaHUU CBOWCTB BEILIECTB U X IMPEBPALLICHUH.

OOBsACHATH 001IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB-
METAJUIOB U UX COCTUHEHUH C yUETOM CTPOEHUS X aTOMOB.

XapakTepu3oBaTh CTPOEHHE METAJIOB, 001IMe (PU3NUECKUE U
XMMHUYECKHE CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 001IME CTIOCOOBI MOIYYEHHS METAJIOB M1OCE
CTPYKTYPHUPOBaHUS MaTepuaa.

CnenoBath npaBuiiaM 6e301acHoi paboThl B 1a00paTopuu Ipu
MCMOJIb30BAaHUU XUMHUYECKON TOCY/IbI U 000PYI0BaHMUSL.

[Ipon3BOIUTE BBIUYUCIIEHUS [0 XUMUYECKHM YPaBHEHHSIM.

Hcnonb30BaTh Npy BHIIOJHEHUN YUEOHBIX 3a/JaHUH TEKCTHl yUeOHHKa,
cipaBouHble MaTepuansl (Ilepuonnyeckyro cucTeMy XUMHYECKUX
anemeHToB J[. 1. MenneneeBa, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JIEKTPOXUMHUYECKUH DSl HAIPSKEHUN
METaJIOB).

Hcnonb30Bath py BHINOTHEHUH YU€OHBIX 3aJaHUI U B ITpoLiecce
HCCIJIEI0BATENBCKOM 1E€ATEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOT0 COJIEpKaHus, CIIPAaBOYHbIE MaT€pPHAIIbI, PECYPCHI
WuTepHeTa nocie npeaBapuTeIbHON KOHCYIbTAMM € IEAATOTOM
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JlaBGopaTopHble ONBITHI:

O3HakomiieHHE ¢ 00pa3liaMH CILIAaBOB METAJLIOB.

3aBHCUMOCTBH CKOPOCTH PEAKIIMU METalIa C
KHCJIOTOM OT IPUPOABI METaJLIA.

Borunciaenuns

— M0 YpaBHEHUSIM XUMUYECKUX PEaKLUN, €CIIU
OJIMH U3 PEareHTOB COMCPKUT IPUMECH

Tema 8. Baxkueiime

METaJJIbl 1 UX COCAUNHCHUA
(16 u)

IIenounsie meTaibl. Ilonoxenue B
[Tepuoauueckoil cucteMe XMMUYECKUX
anemenToB [l. 1. MenaeneeBa, ctpoeHue
aroMoB. Haxoxnenue B mpupoje.
du3nYecKre U XMMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUabl 1
TUAPOKCHUIBI HATpUs U Kanus. [I[pumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHHI.
[IlenoyHo3eMeNIbHBIC METAJIJIBI MArHUN U
KaJIbIIUH, cTpoeHue aToMoB. [lonoxenue B
[Tepuoanyueckoil cucTteMe XUMUYECKUX
anemenToB 1. 1. Menneneepa. HaxoxaeHue B

npupoae. Pusnyeckne 1 XMuMUYECKHAE CBOMCTBA.

Baxueiime coeAMHeHUs KanbLus (OKCU,
TUAPOKCHL, coyn). *JKECTKOCTH BOBI U
crocoOsbl e€ ycTpaHeHus. ™

Amomunuii. [Tonoxenue B [leprogunueckoit
CUCTEME XMMHUYECKHX ieMeHToB /[I. 1.
MengeneeBa, crpoenue aroma. Haxoxienue B

npupone. du3nyeckue U XMMHYECKHE CBOMCTBA.

AMdoTepHbIE CBOMCTBA OKCHJIA U THIPOKCHIA.
Kene3o: coctaB, CBOMCTBA U MOIYUYEHHE.
[Tonoxxenue B Ilepronnueckoit cucreme
XxuMHYecKuX 31eMeHToB /1. Y. MeHpemneena,
cTpoeHue aroma. HaxoxaeHue B mpupoe.
du3nyeckue U XUMUUYECKHe cBorcTBa. OKCHIBI,
ruapokcuabl U conu xene3a(ll) u xemeza(I1l).

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB-
METAJIJIOB B IPYIIAX U UX COCAMHEHUN C YUIETOM CTPOCHHS UX aTOMOB.

Xapaktepu30BaTh PU3NICCKUE H XUMHYCCKHE CBOMCTBA MPOCTHIX
BEIIECTB METANIOB U UX COSAMHEHU (OKCHJIOB, THIPOKCHJIOB, COJIEi) C
OII0pOi1 Ha CXeMy, CIIOCOObI UX MOIY4YEHUs, IPUMEHEHHE U 3HAUCHHUE
B IIPUPOJIE U JKU3HU YEIOBEKA.

Pacmio3HaBath ¢ MOMOIIIBIO KAYeCTBEHHBIX PEAKIIHI HOHBI METAJIOB
(Maruus, Kby, ATFOMUHUS, [IMHKA, XKee3a (2+), xxenesa (3+), meau
(2+) c ucnonp3oBaHreM TaOJIHUIIBI ""XapaKTepHbIC peakluy Ha
KAaTUOHBI'".

[T1aHMpOBaThH M OCYIIECTBIIATH HA IPAKTUKE XUMUICCKHE IKCIICPUMEHTBI,
MIPOBOJIUTH HAOIIOICHHS, IeIaTh BBIBOABI 110 pe3ylibTaTaM
HKCIIEPUMEHTA.

CrnenoBatb npaBuiaM O6e30macHoi paboThl B Tab0paTOpHH MpH
UCTIOJIb30BAHUH XHMUYECKOU TIOCY/IBI M 000pYIOBaHUSL.

[Tpon3BOINTE BEIYUCICHUS [0 XUMUYECKHM YPABHEHHUSIM.

BricTpanBath pa3BépHYThIC MMCEMEHHBIC U YCTHBIC OTBETHI C OMTOPOH Ha
nH(pOpMaIIKIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHATIOB, TPAMOTHO
HCIIOJIB30BaTh N3YYEHHBIN MOHATHIHBIN alapaT Kypca XUMHUU.

Hcnonk30BaTh MU BBHITIOTHEHUH YY€OHBIX 3aJaHUI U B IIpoLIecce
MCCIIEIOBATEIILCKON ACATEITPHOCTA HAYYHO-TIOMYISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEPIKAHUs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
WuTepHeTa nocie npeaBapuTebHOW KOHCYIBTAIMA C TTeJarOTOM.
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JdemMoHcTpauMu

BzaumopeiicTBue HaTpus ¢ BOJOM.
OkpalvBaHue MIaMeH HOHaMU HATpUs U
KaJIus.

OkpalvBaHye MIaMEHU HOHAMU KaJIbLIMSL.
BzaumopeiicTBue okcH1a KaabLus ¢ BOAOM.
Buneomarepuaisl: ropeHue Kene3a B KUCIOpOoae
U XJIOpE.

JlabopaTopHble 1 IPAKTHYECKHE PAdOThI
JlaGopaTopHBbI€ OTIBITHI:

O3zHakomyieHHE ¢ 00pa3liaMu aIFOMUHHUS U €T
CILJIABOB.

AM@oTepHbIe CBONCTBA THIPOKCH]IA AITFOMUHHSL.
KauecTBeHHBIE peakIMY HA MOHBI JKEJIE3a.
[TpakTrueckue paboThI:

Ne 13. Pemienne sKCriepuMEeHTaIBHBIX 337a4 110
TeMe «MeTaby.

Bouruucienus

M0 YPaBHEHUSIM XUMHYECKUX PEaKITHil.

Paznen 4. Xumus u okpy:kaomas cpeaa (3 4)

Tema 9. BemiecTBa n
MaTepHuaJIbl B }KU3HHU
YyeJI0BeKa

(3 1)

*HoBsle MaTepuaisl 1 TeXHOIOTUM. BemecTBa u
MaTepuaibl B TOBCEIHEBHOM )KM3HH YEJIOBEKA.
XuMus u 310poBbe. besonacHoe ucnonb3oBaHue
BEIIECTB M XUMHUYECKUX PEaKIUil B OBITY.
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YToJib,
IPUPOJIHBIN ra3, HeQTh), IPOAYKTHI UX
nepepaboTKH, UX poJib B OBITY U
MIPOMBITIIJICHHOCTH.

OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH.
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIoLIEel cpeibl
(mpenenbHO JoMycTUMasi KOHLEHTpaIHs
Beniects — [1JIK).

Posib XMMuUM B perieHNH SKOJTOTHIECKUX
npoOem.*

XapakTeprus30BaTh POJb XUMHUHU B PA3IUYHBIX cepax IesTeTbHOCTH
JIF0J1el, OCHOBHBIE BEIIIECTBA U MaTE€pUaIbl, TPUMEHSIEMBIE B )KU3HU
COBPEMEHHOTO YEIIOBEKA.

OOBsCHATD yCIIOBHsI 0€30MaCHOTO HUCTIOIB30BAHUS BEIIECTB U
XUMHUYECKUX PeaKlUii B OBITY.

AHaNMM3UPOBATh U KPUTUUYECKH OIEHUBATh HH(GOPMAIIUIO O BIUSHUU
MPOMBILIEHHOCTH, CEIBCKOTI0 X0341iCTBa, TPAHCIIOPTA U Ap. Ha
COCTOSTHUE OKPY’Kalolleil cpebl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb MTPH XUMHUYECKHUX 0KOTaxX U
OTPAaBIICHUSIX.

[IpuHUMaTh ydacTue B 00CYKIACHHH MPOOIeM XUMHUYECKON 1
9KOJIOTUYECKON HAIMPaBICHHOCTH, BHICKA3bIBATh COOCTBEHHYIO
MO3UITUIO TI0 TIPO0JIeMe U Tpe/IaraTh BO3MOYKHBIC TTyTH €€ PeLIeHUS C
ornopoi Ha HHPOpMAIMIO U3 yd4eOHHKa U CITPaBOYHbIE MaTepUabl,

45




‘ pecypcbl MHTepHeTa.

Ipu paspaborke paboyeii MPOrpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH JOJKHBI ObITh YUTEHBI BO3MOXKHOCTH HMCIIOJIb30BAHUS DJIEKTPOHHBIX (IIU(POBBIX) 00pa30BaTEIBLHBIX
PECYPCOB, ABJISIOMIAXCSA YUeOHO-METOJHUECKUME MaTepraiaMu (MyIbTUMEAUAHbBIE TIPOrPAMMBI, SJIEKTPOHHbBIE YUEOHUKY U 3aJaUHUKH, 3JIEKTPOHHBIC OHOINOTEKH, BUPTYaIbHBIE
71ab0paTOPUH, UTPOBBIE MPOTPAMMBI, KOJJIEKIUH MUPPOBBIX 00pa30BATEIBHBIX PECYPCOB), UCMOIB3YEMBIMU JJIsi OOYYEHHS U BOCIUTAHMS PAa3IUYHBIX IPYI MOJIb30BATEICH,
NPE/ICTABJICHHBIMHA B DJICKTPOHHOM (IM(DPOBOM) BHJE W peaTM3YIOIUMH AuAakTHueckue Bo3MmoxkHocTu WMKT, copepikaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00
00pa3oBaHUU.

-il BApUAHT (OTAEJbHBbINA (KOPPEKUMOHHBI) KJIaCC)

TEMATHYECKOE INTAHUPOBAHHUE

BTtopoii BapuaHT nmpuUMEpHOr0 TEMaTUYECKOro IUIAHUPOBAaHUS HCIOJIb3yeTcs, eciu obOydaromuecs ¢ 3IIP momydaror
oOpa3oBaHM€ B OT/IEJIbHOM KJlacce. B 1aHHOM BapuaHTe npeasiaraercs:

- U3y4YE€HHE MaTepuasa KpynHbIMU OJIOKaMU;

- omiepexarorniee 00y4eHue;

- BO3MOXXHOCTb TPHUMEHEHUS 3HAHUN B Pa3IMYHBIX YCJIOBUSAX (IIEPEHOC 3HAHUM MO AHAJIOTMM OT OOLIUX CBOMCTB
pPa3IMYHBIX KJIACCOB BEIIECTB K OOIIMM M CHEHU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIWYMBAET OO
CaMOCTOSITEJIbBHOCTH OOYYAIOIINXCS MPU NU3YYEHUU HOBBIX TEM.

CobOnromaercst  JIOTMKa M3Y4YEHUs BEIIECTB — CBOWCTBA  BEIIECTB  OMNPEAENSIIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHI0, XUMUYECKOM CBSI3bI0 U CTPYKTYPOU BEILIECTBA, B YACTHOCTH, TUIIOM KPUCTAINTMYECKUX PELIETOK.
(Tembl: cTpoeHHE aToma, CTPOEHHE BEIIECTBA, BAXHEHIIME MPEACTABUTENM MPOCTHIX M CIOXHBIX BEIIECTB, XUMUYECKHE
peaKkiun).

N3meHenue IIaHupoBaHus 10 pa3AesiaM U TEMaM COCTOUT B CIIETYIOIIEM:

- U3Y4YE€HHE OCHOBHBIX BOIIPOCOB HEOPTaHUYECKOW XMMHH OCYILECTBISIETCS B 8 Kilacce, O0JIbIlle BpEMEHH BBIJEISIETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. 13 9 knacca B 8-11 nepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX pPeakiuil”,
"DnexTponuTHYEeCKas Iuccouualus. XuMUYECKUE peakuy B pacTBopax'’;

- IIepecTaHoBKa TeM, 9 kiacc: TeMa «Metaibsl» nepen «Hemerannamuy, T.k. o0yuatouiuecs ¢ 3[1P 6obiie 3HaKOMBI €
METaJUIaMH U JIErYe XapaKTEPU3YIOT UX 10 CBOMCTBAM U IPUMEHEHUIO;
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- TiepepacIpeieiICHUe COJIepKaHUsl OJHUX TEM B JApyrue (pacKpbhIBaeTCs Ha KOHKPETHBIX pUMeEpax Apyrux tem). Tema
"XuMHs M OKpykaromias cpeaa’ pacKpbhIBaeTCs Ha KOHKPETHBIX NpUMeEpax B paszaenax "MeTamibl U UX COCAUHEHMS',
"Hemeramnsl IV-VII rpynn u ux coegunenus "

- oObenuHeHre TeM (jaeT OoJbllle BO3MOXKHOCTEH ISl MCIOJIb30BaHUSI CpaBHEHUS — CXOJACTBA M OTJIMYUHU; TeMa
«Kucnopon» u rema «Bomopon»);

- BbiesieHue otnenbHbIX TeM (Tema «llepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BeELIECTBax»). Brinenenue B
OTJIETIbHYIO TeMY, B KauecTBe "OyKBaps MO OpPraHWYecKoW XUMHH', 1aeT BO3MOXHOCTb YIIyOJsiTh MOHSTHS: ONpEICICHHUS,
Kjaccu(ukanusa, OCHOBaHUA I KiaccU(UKaIMM, HOMEHKJIATypa, OOIIMe CBOMCTBAa BELIECTB, CTPYKTypa BEIIECTBA,
cocTaBieHue Gopmyd 1o oduel GpopMyiie U o0 HA3BaHUIO, Ha3bIBaHKME BELIECTBA 1O (popmyiie. B aToM citydae mporpamMMHbIii
MaTepuan u3 xapakrepuctuku VA moArpynmnbsl MOKHO JOHECTH HE (PparMeHTOM KapTUHBI «OPTaHUYECKUE BEIIECTBA», a Kak
4acTh 1esioro. Moxet ObITh BhIjIe/IeHa TeMa «l[pakThKkym» B KOHIIE IEPBOTO U BTOPOTO T'OJIOB O0yUEHHS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC
Bcero: 136 vacos (2 u/Hen, 2 roga oOy4eHus)
Temsbl KommuectBo B tom uncine Ha3Banus pabor
4acoB Ha KOHTPOJIbHBIE | Ha MPaKTHYECKUe
paboThI paboThI

Pazgen ((HepBOHaLIaJ'IbHBIe XUMHUYCCKUC ITOHATH A, 149

Xumus — BakHast 00J1acTh 4 1 2 [Tpaktrueckas padota Nel «JlaGoparopHoe 060pynOBaHNE U

€CTECTBO3HAHHUSA U IpUeMBbl 00paIeHUS C HUM»

MPAKTUYECKOU [IpakTrueckas padota No2 «OuncTKa 3arps3HEHHON

JIESITEIBHOCTH YEJIOBEKA. IIOBapeHHOi conu”

BemectBa u xumMuueckue 7 - 1 [IpakTuueckas padbora Ne3 «IIpu3Haku nporekaHus

peaKIuu. XUMHUYECKHUX PEAKIINI»

KonnuecTBeHHbIE 3 1 - KonTponbnas padora Nel «IlepBoHayabHble XUMHUYECKHE

OTHOLIECHUSI B XUMUH MOHATHS, XUMHUYECKHE (HOpMYJIIbI M YpaBHEHUS 3arpsi3HEHHON
TTIOBAPEHHOM COJIN»
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Paznen «llepmoandeckuii 3aK0H U IepuoANYECcKas cucteMa Xxumudeckux snemeHToB .M. MenneneeBa. Ctpoenue aroma. XuMHUUeCKas CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakumny, 154

4. Crtpoenue aToma 7 1 - Kontponbnas padota Ne2 «llepuoaudeckas cuctema
[Iepnoarueckuil 3aK0H U xumuueckux snemeHToB [I.M. Menaeneesa. CtpoeHnue aroma
nepuoAnYecKas cuctemMa

XUMHUUYECKHX 3jieMeHToB [[. 1.

Meupeneena

5.CtpoeHue BeUIeCTB. 8 1 - KonTponbnas padora Ne3 «Xumuueckasi CBSI3b»

Xumuueckas CBS3b.
OKHUCITUTENBHO-
BOCCTAHOBHUTEIJIbHBIC PEAKIINU

Pasznen «Baxneimue npencTaBuTeNIM HEOPraHMUECKHUX BEIIECTBY, 354

6. Kucnopon. Bogopon. 14 1 2 [IpakTuueckas pabora Ne4 «[lonydyeHue kuciopoa u U3yuyeHue
€ro CBOMCTBY»
[Ipaktuueckas pabora N5 «llonyduenue Bogopoaa u U3ydeHue
€ro CBOMCTBY
KontponbHas padorta Ned4 «Kuciopoa. Bomopom»

7. Bona. PacTBopbI. 5 - 1 [IpakTuueckas padora Ne6 «IIpurorosieHnue pacTBOpoB ¢
ONPEACIEHHON MacCCOBOM J10JI€M PACTBOPEHHOI'0 BEILIECTBAY»

8. Teopus 5 - -

INEKTPOIIUTUYECKON

JIICCOLIMAIIUU

9. Baxneiimue Kiacchbl 11 1 1 KonTponbHas padora Ne5 «OcHOBHBIE KJIaCChl HEOPIrAHUYECKUX

HEOPraHUYECKUX COEAVNHEHNN COETMHEHUIT»
[IpakTuueckas pabora Ne7 «Pemienue sckcrepuMeHTalIbHbBIX
3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUIN)

Paznen «BemiecTBo 1 XMMHUECKUE peakuny, 44
10. OcHOBHBIE 4 - -

3aKOHOMEPHOCTH XMMUYECKUX
peaKuuit

9 KIIACC

48




Temebl

KonnuectBo
JacoB

B ToMm uncne

HazBanus pabot

Ha KOHTPOJILHBIC
paboThl

Ha TIPaKTHYECKUE
paboThl

Paznen «lloBTOpeHue u yriuyOieHne 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 kiacca «BemnecTBo u XuMudeckue peakuumny, 104

[ToBTOpEHME 1 yriyOJIeHHE 10 1 2 [Ipaktrueckas padota Ne 8 «Peakiiuu HOHHOTO OOMEHay
3HaHUN OCHOBHBIX [IpakTuueckas padora Ne9 «KauecTBeHHBIE peakIUU B pacTBOPE»
pa3zienoB Kypca 8 Kiacca KonTtposbHast pabota Ne 6 «DneKTpouTu4ecKas AUCCOLUALMS»
Paznen «MeTaibsl ¥ BX coeauHeHus», 20u
1. O6mue cBoiicTBa 4 - -
METAJIOB
2. MeTtaisl 1 X 16 1 1 [IpakTuueckas padota Nel3 «Pemienue skCiepUMEHTAIBHBIX 3aa4
COEIIMHEHUs 1o Teme «MeTaulbl U UX COSIUHEHUSI»»
Kontponbnas pabota No§ «Metamuib»
Paznen «Hemeramnst IV-VII rpynn u ux coenunenusy, 244
3. O0mas xapakTepuCTHKa 4 - -
XUMHUYECKHX 3JIEMEHTOB
Vlla rpynnel. ['anorenst.
4. O6mas xapakTepucTHKa 5 - -
XUMHYECKHX dJIEMEHTOB
Vla rpynmel. Cepa u ee
COCIMHEHUSI.
5. O0w1as xapakTepucTHKa 7 - 1 [IpakTuyeckas padora Nel0 «[losnyueHne aMmuaka v U3ydeHUeE €ro
XUMHYECKHX 2JIEMEHTOB CBOWCTB»
Va rpymnmsl. A3ort, pocdop
U VX COCIMHEHMUSI.
6. OO011as xapakTepucTHKa 8 1 2 IIpakTruueckas padora Nell «IlomyueHue yriekuciaoro raza u

XUMHYECKHX HJIEMEHTOB
IVa rpymnmel. Yriaepon,
KPEMHHU U UX
COEIMHEHMUS.

H3y4YEHUE €r0 CBOMCTBY

[IpakTuyeckas pabora Nel2 «PemeHne 3KkCiepuMEeHTAIbHBIX 33124
o reme «Hemerambl IV-VII rpynn u ux coeguHeHUID »
KonTtposnbHas pabora Ne7 «Hemerauiby

Paznen «IlepBoHavanpHbIe XUMHYECKUE TIOHITHS 00 OpraHUYECKUX BelecTBaxy, 104

7. IlepBoHavyabHbIE
XUMHUYECKHE MOHATHS 00

10
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OpTraHNYCCKUX BEIICCTBAX

Paznen «O606menune matepraina mmo kypey «Heopranmdeckas Xumus», 44

13. Xumust 1 oKpyXkaro1as 1 - -
cpena
14. O6006meHne 3 1 - KonTponpnas padota Ne9 «HMrorosas pabora 3a Kypc

MaTepuaia 1o Kypey
«Heopranngeckas XuMus»

HeOpraHquCKOﬁ XUMUN»

Bcero 136 u
8 KJIACC

(2 9 B HEmemto0, Bcero 68 u)

IIpumepHbIe TEMBI,
PacKpbIBalOIIHe JAHHbIN
pa3aena nporpamMmbl, U
KOJIMYECTBO YacoB,
OTBOJIMIMOE HA UX U3YYeHHUe

OcHoBHOE CoaEcpKaHue

OcHoBHbBIE BHABI 1eSITEJIbHOCTH 06yqa101unxcn

Pasnen 1.I1epBonavajibHbie Xumuveckue nousarus (14 u)

Tema 1. Xumug — BaxxHas
00J1aCTh €CTECTBO3HAHUSA U
NMPAKTHYECKOM

AeSITeJILHOCTH YeI0BeKa
(4 1)

*Xumus B cucreMe Hayk. Posib XUMuU B )KU3HU
yenoBeka.* Tema wu BemectBa. Pusnyeckue
cBoiictBa Bemects. IIpaBuna  Ge3omacHoro
oOpaleHus ¢ BelecTBAaMH M JIAOOPATOPHBIM
o0opynoBanueM. YucTele BelecTBA M CMECH.

CnocoObl  paznmenenust cmeceil. *IlonsTue
METO/1aX MO3HAHMS B XUMHH.*

JleMoHCTpanun

1. JTabopaTtopHoe 000pyaOBaHHE.

2. PaznuyHble BUABI XUMUYECKOU MOCY/IBI.

3. O0pa3IBl BENIECTB.

4. CriocoObI pazaenenus cmeceit (pumbTpoBaHue,
BEITIApUBAHUE, TUCTUIUIANNSA, XpoMaTorpadus).

(0]

PackpsIBaTh CMBICT M3y4aeMBbIX TOHATUI C TOMOIIBIO [1€1arora.

PackpeiBaTh posib XMMHMH B IPUPOJIE U )KU3HU YEJIOBEKA, €€ CBSI3b
C IpyTUMH HayKaMHU.

Pa3nnuath yncThIE BElECTBAa U CMECH; OAHOPOIHBIE U
HEOJIHOPO/IHBIE CMECH;

Paznuuath Qusnueckue 1 XUMUYECKUE SIBICHUS C OTIOPOil Ha
OTpe/IeNICHNS.

OmnpenensaTb NPU3HAKU XMMUYECKUX PEAKIIMHA U yCIOBUS UX
MPOTEKaHUS.

CrnenoBaTh IpaBUIaM MOJIb30BaHUS XUMUUYECKOM MTOCYJI0N U
nmabopaTOpHBIM 000PYIOBaHUEM, a TAKXKE MTpaBUIaM oOparieHus
C XMMHUUYECKUMHU BEIIE-CTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU
10 BBINIOJIHEHUIO MPAKTHUYECKUX pabOT MOl KOHTPOJIEM
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JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHBbIE OTBITHI:

Onucanue prU3NYECKUX CBOMCTB BEILIECTB.
Paznenenue cmecu ¢ IOMOLIBIO MarHUTA.
[TpakTrueckue paboOThI:

Ne 1. JIaGopaTtopHoe 060py10BaHHE U IPHEMBI
oOparieHust ¢ HUM

Ne 2. Ouncrka 3arpsi3HeHHON TOBapEHHOM CONH

nezjarora.

[InanupoBaTh U IPOBOAUTH XUMUYECKUI IKCIIEPUMEHT 110
U3YUYEHHIO U ONUCAHUIO (PU3MUECKUX CBOWCTB BEILIECTB,
CHO0cO0OB pa3/ielIeHNsl CMECEH BEIIECTB 0T PYKOBOJCTBOM
nejarora ¢ 00CyxJ1IeH1ueM IlaHa paboThl.

Hcnonp30BaTh Ipy BRITOJTHEHUN y4e0-HBIX 3aJJaHUN U B IIPOIECCe
HCCIIEI0BATEIBCKOMN NEATEIbHOCTH HAyYHO-IIOIYJISIPHYIO
JUTEPaATypy XUMHUYECKOIO COAECP/KAHUSL, CIIPABOYHBIC
MaTepuaisl, pecypebl IHTepHETA IO PyKOBOACTBOM IIEAArOra.

BeicTpanBath pa3BEPHYTHIE TMCbMEHHBIE U YCTHBIE OTBETHI C
0Iopoil Ha MH(OpMaIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MAaTEepHAJIOB, TPAMOTHO MCIIOJIb30BaTh H3YYEHHBIN TOHATHUITHBIN
anmnapar Kypca XUMUU

Tema 2. BemecTBa u
XHMHYECKHe PeaKIun
(79)

ATOMBI U MOJEKYJbl. XUMUYECKUE AIEMEHTBHI.
3Haku  (CUMBOJIBI) XMMHYECKHX  3JIEMEHTOB.
OtHocutenbHast aromHas Macca. [Ipocteie u
CIIOXKHBIE  BEIIECTBAa. ATOMHO-MOJEKYJSIPHOE
yUYEHHE.

Xumnueckass Qgopmyna. BaleHTHOCTb aTOMOB
XUMHYECKHX JJIEMEHTOB. *3aKOH MOCTOSIHCTBA
cocTaBa BEIIEeCTB. ™ OtHocurenbHas
MOJIEKYJIsSIpHas Mmacca. MaccoBas 0I5l
XUMHYECKOT0 DJIEMEHTA B COEAMHEHHH.

dusnyeckue U XUMHYECKHE  SIBJICHUS.
XuUMHUUYECKask peakus U €€ MPU3HAKU. Y pPaBHEHHUS
XUMHUYECKHUX PEeaKIil. 3aKOH COXpaHEHUs MacChl
BELIECTB Tunsl XUMHUYECKHUX peaxkuuit
(coenuHeHue, pa3aoKeHUE, 3aMEIIeHHE, OOMEH).
*M. B. JIoMOHOCOB — Y4EHBIH-IHIIMKIIONEIUCT. ™
JleMoOHCTpaLun
®duznyeckue sIBICHUs (pacTUpaHue caxapa B
CTYIIKE, KUTIEHUE U KOH/IEHCAIUs BOJIbI U T. 11.).
XVMUYECKUE SIBIEHUS (TOPEHUE CBEYH,
pa3oXKeHHe caxapa, B3auMOIeHCTBHE CEPHOI

[IpuMeHsTh ecTeCTBEHHO-HAayYHbIE METO/IbI I03HAHUS (B TOM
yriciie HaOII0eHe, MOICTUPOBAHUE, SKCIIEPUMEHT)

Y OCHOBHBIE OII€paIlUy MBICIUTEIbHOMN AESITEIBHOCTH
(cpaBHeHUe, Ki1accuUKaLKs) 111 U3YYECHUS BEUIECTB U
XUMHYECKHUX PEaKIHUH ¢ OIIOPOM Ha AIITOPUTM HJIU CXEMBI.

PackpeIBaTh CMBICI U3y4aeMbIX TOHATUI U 3aKOHOB U IIPUMEHSATH
9TH MOHATHUS MPU ONHMCAHUU CBOMCTB BELLIECTB U UX
IIPEBPALICHU C ONIOPOM Ha IUIaH U KJIFOUEBBIE CIIOBA.

Paznuuath pusnueckue u XMMUYECKHE SIBJICHUS, OOBICHATD UX
CYLIHOCTb C TOYKH 3PEHHUSI ATOMHO-MOJIEKYJIIPHOTO YYEHHUS C
ONOPOM Ha ONPEIEICHUS U CXEMBI.

OmnpenensaTs NPpU3HAKU XMMUYECKUX PEAKIIMH, YCIOBUS X
IIPOTEKAHUS.

OOBACHATH CYLITHOCTDh (PU3MUECKUX U XUMHUECKUX SBJICHUH C
TOYKH 3PEHHSI ATOMHO-MOJIEKYJIIPHOTO YYEHUS €
MCII0JIb30BAaHNEM BU3YaJIbHOM OIOPHI.

KnaccupunupoBars xumMuyeckue peakiiuu (1o YUCiy U COCTaBy
pearupyomux 1 00pa3yroIuxcs BEIIECTB) ¢ OOPOH Ha CXEMBI.

CocraBnsath popMyIibl OMHAPHBIX BEIISCTB MO BAJICHTHOCTH U
OTIpeNieNATh BaJIEHTHOCTH 110 (pOpMyJIaM BEIECTB € OMOPOM Ha
QJIITOPUTM Y4eOHBIX JEHCTBUIL.

51




KHCJIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll), B3aumoaeiicTeue xxenesa ¢
CEepoi, B3aUMO/ICHCTBHUE XKeJle3a C paCTBOPOM
cosiu menu(1l)).

OnbIT, WITIOCTPUPYIOLINM 3aKOH COXpPaHEHUs
MAacCBhl.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHBbIE OTBITHI:

[Tpumeps! pusnueckux sSBICHUM (IIaBIeHUE
BOCKa, TasHHE JIb/IA).

[TprMepsl XUMUYECKHX SBJICHUM (TPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHUE MEJIa C
KHCIIOTOM ).

Mopnenu aToMOB U MOJIEKYII.

[TpakTuueckast pabota Ne3. [Ipuznaku
MPOTEKAHUS XUMUYECKUX PEAKITUH.
Beruncienus

— OTHOCHUTEIBHON MOJIEKYJISIPHONW MacChl
BEIIECTB;

— MacCOBOM JIOJIM XUMHUYECKOTO 3JIEMEHTA IO
dbopmysie CoOeTMHEHHS

PaccraBisaTs k03 PUIHEHTHI B YPaBHEHUSIX XUMHUYECKUX pPEeaKIIUi
C OIOPOH Ha aNTOPUTM YUCOHBIX ICHCTBUH.

CrnenoBathb paBuiIaM MOJb30BAHUSA XUMUYECKOH MOCYI0N U
n1a00paTOPHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBUIIaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU MO BHITIOJIHEHUIO
1a00paTOPHBIX XUMUYECKHUX OIBITOB MOJI KOHTPOJIEM TIeIarora.
Hcnonp30BaTh MpH BHINOTHEHUH YY€OHBIX 3aaHU U B
npoIiecce UCCIeI0BATENbCKOM e TeIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATyPy XUMUYECKOTO CO/IEPKaHus,
Crpa-BOY-HbIC MaTepHUaIIbI, pecypchl IHTEp-HEeTa 1Mo
PYKOBOJICTBOM TIe/Iarora.

BricTpanBath pa3BEépHYTHIC MMCEMEHHBIC U YCTHBIC OTBETHI C
Omopoi Ha HHPOPMAIUIO U3 yYEOHHMKA U CIIPABOYHBIX
MAaTEepHAIOB, TPAMOTHO KCIIOJIb30BaTh H3YYEHHBINA TOHATHITHBIN
anmapar Kypca XUMHUHU

Tema 3. KosimuecTBeHHbIE
OTHOIIeHHs B XuMuM (34)

KomnuectBo BemectBa. Monb. MoisipHast macca.
3akoH ABoraipo. MonspHslit 006EM razos. Pacuersl
1o XuMu4eckou popmyse. PacueTsl MmaccoBoil 1oau
XMMHYECKOT'0 3JIEMEHTA B COEAMHEHUH, KOJINYECTBA
BEILIECTBA, MOJSPHOM Macchl. Pacu€rel 1o
XUMHAYECKUM YPABHEHUSIM.

JemMoHcTpanus:

- 00pa3Ibl BELIECTB KOIMUECTBOM OJIMH MOJIb

Boraucnenus:

-pacder 1o ¢dopMmylne U IO XUMHYECKOMY
YPaBHEHUIO

PackppiBaTh CMBICT N3y4aeMbIX TTOHSATUN U IPUMEHSTH ITH
MOHSATHS, @ TAK)KE N3YUEHHBIE 3aKOHBI U TEOPUH JJIs1 PEIICHUS
pacuéTHBIX 3aj]ad C IOMOIIIbIO Melarora.

Brruucasate MOJIIpHYIO MacCy BEUIECTB; KOJMYECTBO BEIIECTBA,
00BEM raza, Maccy BEIIECTBa C OTMIOPO Ha oOpaszerlr, Ha
bopmybl;

[IpoBOAUTH pacyEThI M0 YPABHEHHSIM XUMHYECKUX PEAKITHH C
OTOpoi Ha 00pasell, aroOpuT™M y4eOHBIX NEHCTBHI: KOMTUYECTBA,
00BEMa, Macchl BEIIECTBA IO U3BECTHOMY KOJIHUYECTBY, 00BEMY,
Macce peareHTOB UM MPOJIYKTOB PEAKILIUH.

BricTpanBath pa3BEépHYThIE MMCEMEHHBIE U YCTHHIE OTBETHI C
0ropoii Ha HHPOPMAITUIO U3 y4eOHUKA H CIIPABOYHBIX
MarepuaioB, FPAaMOTHO UCIIOJIb30BaTh U3YyYEHHBIN NOHATUINHBII
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‘ arrapar Kypca XuMHU € IIOMOIIBIO Ieaarora.

Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne arToMOB. XUMHYeCKas
cBs3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu (15 1)

Tema 4. CTpoenue aTtoma.
Ieproauyveckuii 3aKoH U
Ilepnoanueckas cucrema
XMMHYECKHX 3J1eMEHTOB
. 1. MenpaeneeBa. (7 u)

[IepBble MOMBITKU KIACCUPHUKAIIMA XUMUYECKIX
aneMeHTOB. [loHATHE O Tpynmax CXOJHBIX
DJIEMEHTOB (ILIEJIOYHBIE U IEI0YHO3EMEIIbHBIC
METaJlIbI, raJloreHsl, UHEPTHbIE rasbl).
*DneMeHThl, KOTOpbIe 00pa3yloT amdoTepHbIe
OKCH/JIbl U TUAPOKCHUJIBL. ™

Ilepnonnueckuin 3aKOH. [Iepnonnueckas
cucreMa XUMHUYECKUX 3JIEMEHTOB
. . Menneneesa. Kopotkonepuoanas u
*nuHHONIepuoaHas™  ¢opmbl  [lepunoamdeckoii
CHUCTEMBI XUMHUYECKHUX 3JIEMEHTOB .
H. Meunneneena. [Tepuoast u TPYIIIBL.

@uU3MYeCcKu  CMBICH  MOPSAJKOBOTO  HOMEPA,
HOMEPOB I€pUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX SJEp.
*M3otomnbl.* DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
o0osiouek aromMoB IMepBbIX 20 XHUMHYECKUX
aneMeHtoB Ilepuonnueckonn cucremsl [ U.
MenneneeBa.  XapakTepuCTHKa  XHMHYECKOTO
JJIEMEHTA M0 €ro mnojoxkeHuto B [lepumonnueckoi
cucteme /1. 1. Meneneena.

*3aKOHOMEPHOCTH M3MEHEHUS paJnyca aTOMOB
XUMHYECKHX  DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TIpynmaMm u
nepuonaM. 3HaueHue [lepronnyeckoro 3akoHa u
[Teproanueckoi CUCTEMBI XUMUYECKHX 2JIEMEHTOB
Ul pa3sBUTHS Hayku W npaktukd. 1. .
MenieneeB — y4€HbIN U TpakaaHuH. >
JleMoOHCTpaL UK
KopotkomnepruoaHas 1 JUIMHHONIEpUOIHAS (POPMBI
[Teproanyeckoi CUCTEMbI XUMUYECKUX

PackpsIBaTh CMBICI IEPUOJINYECKOIO 3aKOHA I10J] PYKOBOJICTBOM
nejarora.

IToHnMaTh cyliecTBOBaHUE NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB (M3MEHEHUE PauyCcOB aTOMOB U
AIIEKTPOOTPHULIATEILHOCTH) U UX COEUHEHUM OT IOJIOKEHUS B
MIEPUOIUYECKON CUCTEME U CTPOCHHMSI aTOMA C UCIIOJIb30BAaHUEM
CcXeM U Taluuil.

VYcraHaBnuBaTh CBA3b MEXKIY IOJIOKEHUEM DJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOEHHMEM €ro aToMa (CocTaB U
3apsif siapa, o011ee Ynuciao AIEKTPOHOB U paclpeieIeHHe UX 10
AJIEKTPOHHBIM CJIOSIM) 110 00pasiry.

[Iporuo3upoBare xapakTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 10 rpynmaM u nepuonam [leproandeckoit cucTeMsl
C IOMOILBIO MEArora.

XapakTepru30BaTh XMMHUYECKHUE DJIEMEHTHI IEPBBIX TPEX
[IEPUOJI0B, KAIUs, KAJIBLIU 110 UX IOJI0KEHUIO
B [Iepnoanueckoii cucreme /I. 1. Menaeneena.

CrnenoBatpk npaBuiaM 6e30macHOi paboThl B 1abOpaTOpUH MpU
MCIOJIb30BaHNU XUMHUYECKOM MOCY/Ibl U 000pyI0BaHUs MO
KOHTpPOJIEM II€J1arora.

BricTpanBath pa3BEPHYTHIE MMCBMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpPMaIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MAaTepHaAJIOB, TPAMOTHO KCIIOJIb30BaTh H3YYEHHBINA TOHATHITHBIN
anmnapar Kypca XMMHUU MOCIie CTPYKTYpUPOBaHUSI MaTepuaa ¢
WCITOJIb30BAaHNUEM KIIMIIIE.

Hcnonp30BaTh Ipy BHITOJTHEHUN YYEOHBIX 3alaHUM TEKCTHI
yueOHHUKa Mociie CTPYKTYPUPOBaHUs MaTepuaa, CipaBOYHbIe
matepuaisl (Ileproauueckyro CUCTEMY XUMHUECKUX HJIEMEHTOB
. 1. Menneneesa, TaOJIHIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHMH U COJIEN B BOJE, DIEKTPOXUMUUYECKUN P
HaNpPsDKEHUH METaJlIOB).
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snemeHToB 1. Y. Menaeneena.

O3HakomiIeHHE ¢ 00pa3liaMy METaJUIOB U

HEMETAJIJIOB.

JlabopaTropHble M NpaKkTHYeCKHe PadoThI

JlaGopaTopHBI OTIBIT:
B3aumopneiicteue  rugpokcuaa

pacTBOpamMu KUCJIOT U LIeJIouen

OUHKAa C

Hcnonp30BaTh Mpy BHINOTHEHUH YY€OHBIX 3aaHU U B
IIPOLIECCE UCCIIEN0BATENBCKON JEATENIBHOCTH Hay4YHO-
MOMYJISIPHYIO JINTEPATYPy XUMUYECKOTO COCpKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel IHTepHETa 1101
PYKOBOJICTBOM I€arora

Tema 5. CTpoeHne BelecTB.
XuMuuyeckasi CBA3b.
OKHCJINTETBHO-
BOCCTAHOBHTEJIbHBIE
peakuuu

(8 )

Xumnueckasi cBsizb. KoBaneHnTHas (mosisipHas u
HENoJIsIpHasi) CBsI3b. *DJNEKTPOOTPHULATEIHLHOCTD
aTOMOB XMMHUYECKUX AJIEeMEHTOB.* VOHHAs CBS3b.
*Tunbl KPUCTAUTMYECKUX PEIIETOK. ™

Crenenn OKHCJICHUSL. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE peaxIum. [Tpoueccsl
OKUCJICHUS W BOCCTaHOBJIICHHS. OKUCITUTENH WU
BOCCTaHOBUTEIIH.

JdeMoHcTpannmn
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH:
TOpEHUE, PEaKIIUU Pa3IOKEHUs, COCIUHEHUS

PackpbiBaTh CMBICI H3y4aeMbIX MOHATUH MO pyKOBOJCTBOM
nezjarora.

Onpenensitb BUJI XMMUUYECKOM CBSI3U B COETUHEHUHU C
UCII0JIb30BAHNUEM CXEM.

Onpenenstb cTeneHb OKUCIEHUS XUMUYECKOT0 3JIEMEHTA I10
bopMmyIie ero coeIMHEHMs ¢ UCI0JIb30BAaHUEM AJITOPUTMA.

Ornpenenars 37eMeHT (BEIIECTBO) — OKUCIHUTEINb U 3JIEMEHT
(BEIIECTBO) — BOCCTAHOBHTEIIb.

OOBSCHATH CYIIHOCTD MTPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUSI.

CocTaBisTh JIEKTPOHHBIN OanaHC ¢ yu€TOM YHCIIAa OTJAHHbBIX U
MPUHSTHIX 3JIEKTPOHOB.

CocTaBnATh ypaBHEHNE OKUCIUTEIBHO-BOCCTAHOBUTEIBHON
peaxiuy Mo alropuTMy pazdopa OKHCIUTENbHO-
BOCCTAHOBUTEJIBHON PEAKIIUH.

Hcnonb30BaTh MpH BHINOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI

y4eOHHUKa Mocie CTPYKTYPUPOBAHUS MaTepHaia, ClpaBOYHbIe

MaTepuaibl (IEpUOIUYECKYIO CUCTEMY XUMUYECKUX JIEMEHTOB

. 1. Menneneea, TabJIUIly paCTBOPUMOCTH KHCIIOT, OCHOBAHUI

U coJiell B BOJIE, DJIEKTPOXUMHUUECKUH Psii HAIPSDKEHUH METaJJIOB)

Pa3nen 2. BaxkHeiiime npeacTaBuTe I Heop

raHu4vecKux BemiecTn (35 1)

Tema 6. Kucsiopoa. Bonopon.
(14q)

Bo3nyx — cmecep raszos. CocraB BoO3ayxa.
Kucnopon — snemeHT u npocroe BemiectBo. O30H.
Haxoxnenne kuciopoaa B npupoze, Gu3ndecKue
U XUMHYECKHe CBoiicTBa. Peakuuum ropeHus
MIPOCTHIX U CJIOKHBIX BeecTB. * TermnoBoit a¢dexT
XUMHUYECKOH peakuu.* OK30- u
DHJIOTEPMHUYECKHE DPEAKIUH, *TePMOXMMUYECCKHE

PackppiBaTh CMBICT N3y4aeMBbIX TTOHSATHN U IPUMEHSTH ITH
MOHSTHUS MIPU ONIMCAHUU CBOMCTB BEUIECTB U UX MPEBPALIEHUN C
HCIIOJIh30BAaHUEM OTMOPHBIX CIIOB U KIIUIIIE.

XapakTepu30BaTh (OMHUCHIBATB)C ONOPOU HA NIAH, CXEMY,
KPamKyl1o 3anucb COCTaB BO3/IyXa, PU3NYECKUE U XUMHUYECKHE
CBOICTBa KUCIIOPO/AA, CIOCOOBI €T0 MOTYYSHHs], IPUMEHEHHE U

S3HAYCHUC B IPUPOJC U )KM3HU YCITIOBCKA.
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ypaBHeHus.* [lonstue 00 okcumax. CrocoObl
NOJy4YeHUsT Kuciopoja B JabopaTtopuu U
NPOMBIIIICHHOCTH.  NMPUMEHEHHE  KHUCIOPOJa.
KpPYroBOpOT KHCIOpoga B mpupoze. ToriuBo:
yroiib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHICHHE
napHUKOBOro 3¢ddexra, paspylieHHe 030HOBOTO
CIIO0s1.

Bonopon — »31eMEeHT M NpOCTOE BELIECTBO.
Haxoxnaenue Bogopoja B mpupojae, Gusndeckue u
XUMHYECKUE CBOICTBa (Ha puMepe

B3aMMOJICHCTBHSl C HEMETalUIaMH M OKCHJIaMU
METaJUIOB), MPUMEHEHHE, *CIIOCOObI MOTyYEHUs. ™
[Tonsitre o kucnotax Kucnote! u conu.

JdeMoHcTpannmn

Bsaumoneticteue dpocdopa, cepsl u xenesa ¢
KHUCTIOPOJIOM (BO3MOKHO UCIIOJIb30BaHUE
BUJICOOTIHITOB).

Omnpenenenne cofepKaHusl KUCIOPOIa B BO3IYXeE.
OnbITH, 1EMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS M MTPEKPAIICHUS TOPEHHS.
JlabopaTopHbIe U NIpaKTHYeCKue padoThl
JlaGopaTOpHBIN OTIBIT:

O3znHakomMiieHHe ¢ 00pa3liaMu OKCHJIOB.
[TpaxTrueckas padota Ne 4. [lonydenue
KHCJIOPO/ia, U3yYeHHE ero CBOMCTB.
[TpaxTiueckast pabota Ne5. [Tonyuenue Bogopoaa
Y U3Y4YECHHE €T0 CBOMCTB.

Bobruuciaenust

MOJIEKYJISIPHOM Macchl KUCIOpOJia U 030HA Ha
OCHOBAHHHU aTOMHON MacChl XHMUYECKOTO
AJIEMEHTA

CpaBHMBATh peakLUU TOPEHUS U MEJUIEHHOTO OKUCIIEHUS C
IpeBapUTEIILHBIM 00CYXK/IEHUEM [TapaMETPOB CPAaBHEHUSI.

CoOupatpe mpubOpPHI ISl OJYyYEHUS KUCIOPOAa (BBITECHEHUEM
BOJIbI U BO3/1yXQ).

Pacrnio3HaBaTh ONBITHBIM IMYTEM KUCIOPOJ I1OJL KOHTPOJIEM
nezjarora.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIMKY JUISl COCTABJICHUS
(dbopMyI1 BenecTB, MOJIEKYISIPHBIX YPAaBHEHHH XUMUYECKUX
peaKLMii ¢ ydacTHEM KUCIOPOAa.

OOBSACHATH CYLIHOCTb IKOJIOIMUECKUX MPOOJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBatb npaBuiaM 06e3011acHOM paboThI B 1Ta0OpaTOPUU IIPU
HCII0JIb30BAHUM XMMUYECKON TIOCY/IbI U 000PYI0BAHUS 110
KOHTPOJIEM I1€/1arora, a TakyKe IpaBujiaM 0OpallleHus C TOPIOUYUMU
BEILIECTBAMHU B OBITY.

[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOJIOCHNUS, 1e/1aTh BBIBO/IBI 110
pe3ysibTaTaM 3KCIepu-MeHTa 10 pyKOBOJCTBOM I€Jarora.

VY4acTBOBaTh B COBMECTHOM paboTe B IpymIie.

Mcnonb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/IlaHUN U B
IIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcel IHTEepHETa 1101
PYKOBOJICTBOM II€Aarora.

BricTpanBath pa3BEpHYThIE MMCHbMEHHBIE U YCTHBIE OTBETHI C
01opoit Ha HHGOPMAIHIO U3 YueOHHKA U CPABOYHBIX MaTEpPUAIOB
C OIIOPOH Ha IJIaH, TPAaMOTHO UCIOJIb30BaTh U3YUYEHHbBIN
MOHATUMHBIN armapar Kypca XuMUu

Tema 7. Boga. PacTBopbl.
ITousiTne 06 OCHOBAHUAX

Boga. Ee cocraB. Crtpoenue.
*dusnueckne CBOICTBA  BOJBIL.

Monexyisl.
Boga kak

PaCKpBIBaTB CMBICJT U3Yy4aCMbIX MOHATUN U MPUMCHSATDH 3TU
IMOHATHA ITPHU OITMCAHHUN CBOICTB BCIICCTB U UX npeBpameHI/Iﬁ (¢
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(54)

pactBoputens.*  PactBopel.  *[lonstue o
pacTBOpUMOCTH BemecTB B Bojae. [lonarue o
HACBHIIICHHBIX W HEHACBIIICHHBIX pPacTBOpax.*
MaccoBasg nons Bewiectsa B pactBope. Pacuer
MacCOBOH JIOJIM BELIECTBA B pacTBOpPE (MPOLICHTHAS
KOHIICHTpAIus).

*Xumuueckue CBOMCTBAa BOABI (pasiioKeHue,
peaKkIMu ¢ HaTPHEM, OKCHUJOM KaJbllMs, OKCHIOM
cepoilV Tonstue 06 ocHoBanusX. Ponk pacTBopoB
B IIPUPO/JIE U B )KU3HU YesioBeKa. KpyroBopot BobI
B mpupone.* 3arps3HEHHE MNPHUPOAHBIX BOJ.
OxpaHa U 0YHCTKA IPUPOIHBIX BOJI.

JleMoOHCTpaL U

DJEeKTpOIN3 BOJIbl; CUHTE3 BOJIBI;
B3auMoieiicTBue Bojbl ¢ Mmetauiamu (Na, Ca)
(BO3MO’KHO HCIOJIb30BAHNE BUIE€OMATEPUAIIOB).
PacTBopeHue BemiecTs ¢ pa3iuuHOM
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U LIENOYEH C
MOMOIIbIO UHAUKATOPOB.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
IIpakxmuueckas paboma:

Ne 6. IIpuroroBienue pacTBOPOB € ONPEACIEHHON
MacCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

IIOMOUIBIO IIEAArora.

XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA BOBI, €€
POJIb KaK paCTBOPUTEIIA B IPUPOJHBIX IIPOLIECCaX ¢ ONOPOH Ha
IIJIaH U CXEMY.

CocTaBiATh ypaBHEHUSI XMMUYECKHUX PEAKIIUK C y4aCTHEM BOZBI C
OIIOpOM Ha CXEMY.

OOBACHATH CYLTHOCTb 3KOJIOTUYECKHUX NMPOOIJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIPUMECEH, MEPHI I10 OXPAHE BOJ OT 3arpsA3HEHUS 110CIIE
IIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHaa.

[InanupoBaTh U OCYLIECTBIIATH HA IIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOUTH HAOIIOCHMSI, 1EIaTh BBIBOJIBI 110
pe3yJibTaTaM 3KCIIEPUMEHTA 110 KOHTPOJIEM IIE1arora, ¢
HCIIOJIb30BAHUEM KIIMILIE.

CrnenoBatb npaBuiaM 6e30macHOM paboThI B 1aOOpaTOPUU IIPU
MCI0JIb30BaHUU XUMUYECKOM MOCY bl U 000py10BaHUS MO
KOHTPOJIEM IIeJarora.

[IpoBOANTH BBIUMCIIEHUS C IPUMEHEHUEM MTOHATHUS «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» € ONMOPOM Ha (POPMYIIBI.

Hcnonp30BaTh MpH BHINOIHEHWN Y4eOHBIX 3aJlaHUN U B Ipoliecce
HCCIIEN0BATENbCKON JEATEIbHOCTH HAYYHO-TIOYJISIPHYO
JUTEPATYPy XUMHUUYECKOTO COJIEP KAHMSI, CIIPABOYHBIE
Marepuaisl, pecypcsl IHTepHETa o1 pyKOBOACTBOM II€Jarora.

BricTpanBath pa3BEPHYThIE MMCBMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAIIHIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTEepUajoB, IPAMOTHO UCIOIb30BaTh N3yUYEHHBIN TOHATUIHBIN
anmapar Kypca XMMUH IOCJIE ITPEABAPUTEIIBHOTO
CTPYKTYpUPOBAaHMsI MaTepHaa.

Tema 8. DnexkTporuTnyeckas
aucconuanusi. XuMHYeCKHe
peaKuuu B pacTBOpax

(5 9)

Teopust  JIEKTPOIUTUYECKONH  JUCCOLUALIMU.
DNEeKTPOIUTHYECKAsT JUCCOLMALUSA. DIIEKTPOJIUTHI
U HeRJIeKTpoNuThl. KaTHoHbI, aHMOHBI. *Mexanu3m
JTUCCOLIMAlMU BEUIECTB C Pa3IUYHBIMU BUAAMH
xumuueckon  cBs3u.  Ilomstme  ocreneHu
qucconranuu.* CUiibHbIE U C1a0ble AIEKTPOJIUTHI.

PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH, a TAK)KE CMBICT TEOPUHU
IIEKTPOIIUTUYECKOM TUCCOLMALIUY C OTIOPOM HA CXEMBI.
OOBACHATH MPUYUHBI SJEKTPONPOBOAHOCTH BOJIHBIX PACTBOPOB C
IIOMOIIBIO IIE/1arora.
CocTaBiATh ypaBHEHUS AUCCOLUALIMY KUCIIOT, HIEJI0Uel U
CoJIeH, MOJTHbIE ¥ COKpAIIEHHbIE HOHHBIE YpPaBHEHUS
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Peaknuu HOHHOTO oOMmeHa. VYcenoBus
MPOTEKAHUS PEAKIMI HOHHOTO OOMEHa JI0 KOHIIA.
[TonHbie W COKpalll€HHBIE HOHHBIE YypaBHEHUS
peakuuii. XUMHYECKHE  CBOMCTBA  KHCIIOT,
OCHOBaHWH M COJIEH B CBETE NPEACTABICHHH 00
ANEKTPOIUTUYECKON JUCCOIUAIUH.
KauecTBeHHbIE peakIMM HAa KaTUOHBI U AHUOHBIL:
WOHBI XJIOpUA-, OpOMHI-, HOIUA-, CyIbdar-,
kapOoHaT-,  cuiaukar-,  ¢ocdar-  aHUOHBI,
TUAPOKCHUI-UOHBI; KAaTHOHBI aMMOHHUS, MAarHus,
KaJIbIIMs, aTFOMUHUA, keneza (2+) u (3+), menu
(2+), uMHKA, TPHUCYTCTBYIOIIME B  BOJHBIX
pacTBopax.

JleMoOHCTpaL U

DneKTpuueckas MpoBOJUMOCTh PACTBOPOB
BEII[ECTB; IB)KEHUE HOHOB B AJIEKTPUIECKOM
noue.

ONBITHI, WJUTFOCTPUPYIOIINE TPU3HAKT
MPOTEKAHUS Peakluii HOHHOTO OOMEHa.
JlabopaTopHbIe U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIN OTIBIT:

Peakunu nonHoro oOMeHa B pacTBOpax
anekTposuToB: cyabdara meau(Il) u meénoun,
KapOoHaTa HATPHUS M COISTHON KUCIIOTHI, PeaKIus
HEUTpaTH3aIlliid MEXIy THAPOKCHIOM KIS U
COJISTHOM KUCJIOTOM.

Bobiuuciaenust

— M0 YPAaBHEHHSIM XUMHUYECKHIX peaKiuit

XUMHUYECKUX PeaKInii HOHHOTO 0OMeHa.

[InanupoBaTh ¥ OCYIIECTBIATH HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHHUS, JeNIaTh BBIBOJBI IO
pe3yJsibTaTaM 3KCIEPUMEHTA I0CJe NPEABAPUTENBHON pabOTHI.

CrnenoBath npaBuiiaM 6e301acHoi paboThl B 1abopaTopuu Ipu
UCIOJIb30BAHUY XUMHUYECKOH MOCY bl U 000PYIOBAHUS TTO]T
KOHTPOJIEM Iearora.

[Ipon3BOAUTEH BHIYUCICHUS IO XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA U CIIPABOYHBIX
MaTepuasoB, IPaMOTHO UCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN
anmapar Kypca XMMUH TOCIIe TIPEABAPUTEIILHOTO
CTPYKTYpUPOBAHUS MaTepHana.

Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX 3aJJaHUI U B TIPOLIECCE
MCCJIEIOBATENBCKOM 1eATEeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPATypPy XUMUUECKOTO COJEPKaHUsI, CIIPABOYHBIC
MaTepuabl, pecypcbl IHTepHeTa 1mociie KOHCYIbTAI|H C
1eaaroromMm

Tema 9. OcHOBHBIE KJIACCHI
HEOpPraHu4ecKux

coeIUHEHH
(11 9)

Knaccudukanus HEOpraHMuecKux COeTMHEHUH.
Oxkcuppl: cocTaB, Kiaccupukanus (*oCHOBHBIE,
KHUCTIOTHBIE, aM(OTepHBIE, HECOIe00pa3yoIre Ha
npuMepe okcuaa yriaepoaa Il u okcuna asora 11%),
HoMeHknarypa *TlonydeHne™* u xumMmudeckue
CBOMCTBA OKCHJIOB (B3aMMOJICHCTBHE C BOJIOM,

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUM
110 1a0JIoHY.

CocraBiieHHE CXEM CTPOEHUS OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COEIMHEHUI Ha OCHOBE ONPEIECICHUSI.

CocraBienue GopMysl OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI M Ha3bIBAaHUE UX 110 MEXAYHAPOIHON U TPUBUAIBHOU
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KHUCJIOTaMU, II€JI0YaMHu).

OcHoBaHUs: cocTaB, Ki1accupuKkanus (IeI0d u
HEPAaCTBOPUMBIE OCHOBaHUS ), HOMEHKJIATYpA,
duznYeCKre 1 XUMUIECKHE CBOHCTBA
(B3auMOJIeHCTBUE C OKCHIAMH HEMETAJLIOB,
KHCJIOTAaMU, COJISIMH ), *CIIOCOOBI MOTYUYEHUS. ™
Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa, PU3NICCKUE U XUMHUICCKHE
CBOIiCTBa (B3aMMOJECICTBHE C METaIlJIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSMH, COJISIMU Ha
MIpUMEPE COJISTHON M CEPHOM KHUCIIOT), *CIIOCOOBI
noytydeHus.* Psij; ak THBHOCTH METaJUIOB.

Conu (cpenHue): HOMEHKIATypa, COCOObI
MOJIYYEHHM S, B3aUMOJICHCTBUE COJIEN C METaJlJIaMu,
KHCIIOTaMU, I1€JI0YaMH U COJISIMH.
['eneTnyeckas cBsi3b MEXAY KilaccaMu
HEOPraHMYECKUX COeAUHEHUN. [ 'eHeTnueckue
pansl. [lonarue o0 *am@oTepHbIX THAPOKCUAAX
(Ha mpuMepe IIMHKA U aJIFOMUHUSA): XUMUYECKUE
CBOMCTBA B3aUMOJCICTBUE C KUCIOTaMHU U
1IeJI04YaMU, pa3Io’KeHUe IpU HarpeBaHuu. ™
JleMoHCTpanuu

OO0pa3iibl HEOPraHUYECKUX BEIIECTB PATUIHBIX
KJIaCCOB.

BzaumopeiicTBre pacTBopa CEpHOM KUCIIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BriTecHeHHne oqHOrO MeTaia APyrum 13
pacTBOpa COJIH.

JlabopaTopHble U NpakTHYecKue padoTbl
JlaGopaTopHBIE OTIBITHI:

B3aumopeiicTBUe KUCIOT C METaJJIAMH.
[TonmyyeHne HEpaCTBOPUMBIX OCHOBAHUH.
BzaumopeincTBre HepaCTBOPUMBIX OCHOBAHUM C

HOMEHKJIAType C UCIOJIb30BAHUEM ONPEAETICHUS U TaOJIUIbI
PacTBOPUMOCTH.

KnaccudunupoBanue n3yyaeMbIX BEILIECTB M0 COCTaBYy U
ceoticmeam ¢ ONOPOH Ha OMPEIEIICHHUs, CXEMbI U TaOIUITy
PacTBOPUMOCTH.

CocraBienne TabauIbl TEHETUYECKUX PAIOB U CXEMBI
«['eHeTnyecKkas B3aMMOCBSA3b OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COEIMHEHUI» 1101 PYKOBOJCTBOM II€/1arora.

[Iporuo3upoBaHue CBOWCTB BEILIECTB HA OCHOBE OOLIMX
XUMHUYECKHUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHHM OTHOCSITCS C MCIIOJIb30BaHUEM CXEMBI
«['eneTnueckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
COEZMHEHUI» MO pyKOBOJICTBOM II€/1arora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUI peakluid,
WITIOCTPUPYIOIUX XMMUYECKHE CBOWCTBA U3YYEHHBIX KIACCOB U
cnocobbl noiy4enus: BEIeCTB U3YYEHHbIX KJIACCOB, IPYI, a
TaKXe MOJITBEPHKAAIOLINX T€HETHUECKYIO B3aUMOCBSI3b MEKIY
HUMH, C OIOPOH Ha BepOaIbHYIO CXEMY B KaUECTBE 3PUTEIBHOM
OTIOPBI.

CocTaBiieHHnE MOJIEKYJIIPHBIX YPaBHEHUI pEeakLUii 110 CXeEMaM ¢
IIpeIBAPUTENILHBIM 00CYXEHUEM BbIOOpA pearupyronmx
BEIIECTB.

Boruncnenue no ypaBHeHUsIM XUMHYECKUX peaKLUii KOJIUYECTBa,
00bEMa, Macchl BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIMH 110 AITOPUTMY.
[InanrpoBaHue U OCYLIECTBIEHNE HAa MPAKTUKE XUMHUYECKOIO
9KCIIEPUMEHTA U HAOJIOJeHUS 110 pyKOBOJCTBOM YUUTEIS.
DopMyIMpOBaHUE BBIBOJOB I10 PE3y/IbTaTaM HKCIIEPUMEHTA C
HCIIOJIb30BAHUEM OTIOPHBIX CJIOB.

DopMyIMPOBAHUE C TIOMOIIBIO N1€JAr0ra U BHIMOJIHEHNUE ITPaBUII
6e30macHoil paboThl B 1a00OPATOPUU MTPU UCIIOJIB30BAHUN
XUMHUYECKOH MOCYABl U 000py10BaHUS.

Hcnonb30BaHue npu BHINOJHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATENBHOCTH HAYYHO-TIOMYJIIPHOM

58




KUCJIOTaMU.
Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuH.

[IpakTuyeckas padora:

No 7. PemeHue 3kcriepuMEHTaIbHbBIX 3a/1a4 110
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCTUHEHUNY.

Boruuciaenus

— I10 YpaBHEHUSAM XUMHUYECKUX PEaKIIUi

JUTEPATYPBl XUMUYECKOIO COAECPIKAHNUS, CIIPABOYHBIE MAaTEPUAIIBL,
pecypcsl MHTEpHETA, OCYILECTBIEHHE BBIOOPA 1101 PyKOBOJCTBOM
HACTaBHHKA.

BricTpanBanue pa3BEPHYTHIX TUCbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHGOpMaIHIO U3 Y4eOHUKA U CITPABOYHBIX
MaTepUajIOB, FPAMOTHOE UCIIOJIb30BaHUE U3YUYEHHOTO
NOHATUHHOTO anmnapara Kypca XMMUU € UCIIOJIb30BAaHUEM IIJIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Pa3nes 3. BemecTBO M XMMHYecKHe peakuu, 44

Tema 10. Xumuueckue
peakuun. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKUX peakunid (44)

*TIoHsiTHE O CKOPOCTU XHMHYECKOH pEeaKIMH.
@DakTOpBl, BIMAKOIINAE HAa CKOPOCTh XMMHYECKOU
peakuuu. [ToHsITHE O TOMOT€HHBIX M T€TEPOr€HHBIX
peakuusax. Ilomstue o0  oOpatuMbix U
HEOOpaTHUMbIX XUMHUYECKUX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBECHH. Cwmenenue
XUMHYECKOr0 paBHOBecHsA. PaKTOpBI, BIUSAIOLINE
Ha CKOPOCTh XMMHUYECKOW peakluy U MOJIOKEHUE
XUMHUYecKoro  paBHoBecus.  Kiaccuduxanms
XUMHUYECKHUX PEAKIHMH 110 pa3HbIM OCHOBaHUAM.™

PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUN U TPUMEHSATH 3TH

MOHATHS TPU OMTMCAHUK CBOMCTB BEUIECTB M X MPEBPALLICHUH.

KnaccudunupoBars XUMUYECKHE PEAKIIMH 110 PA3TUYHBIM
MpU3HAKaM.

VYcraHaBiuBaTh 3aBUCUMOCTb CKOPOCTU XMMUYECKON pEAKIIUU OT
pa3aMyYHbIX (PAaKTOPOB 0JI PYKOBOACTBOM YUUTEIIS.

[Iporuo3upoBarb BO3MOKHOCTH IPOTEKAHUS XUMHUUYECKUX
MPEBPAILCHUI B PA3JIMYHBIX YCIOBUSX MTOCIE MPEABAPUTEIBHOM
paboTHI.

Ornpenenatb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBnaTh MEKTPOHHBIN OaaHC peaKIIUu.

[TIpon3BOaUTE BBIUUCICHUS 110 XUMAYECKUM YPaBHEHUSIM 11O
AITOPUTMY.

BricTpanBath pa3BEpHYThIC MUCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITUIO U3 YYEOHHUKA U CIIPABOYHBIX
MaTepHaAJIOB, TPAMOTHO MCIIOJIb30BaTh H3YYEHHBIN TOHATHITHBIN
arrapar Kypca XUMHUH IIOCJE IPEABAPUTEIBHOTO
CTPYKTYPUPOBAHHUS MaTepHrana.

Hcnonb30Bath mpu BHIMOTHEHUH YYEOHBIX 3aJaHUI U B IIPOLIECCe
HCCIIEN0BATENBCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIATEPATYPy XUMUYECKOTO COJIEP/KAHUS, CITIPABOYHBIE
Marepuainsl, pecypcsl IHTepHeTa 1ociie KOHCYIbTaluu ¢
[1€1arorom.

PackpbIBaTh CMBICHT N3y4ae€MbIX MTOHATHI, @ TAK)KE CMBICII TEOPUU
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AIEKTPOJIUTUYECKON JUCCOLUAIIMH C OTIOPOM HA CXEMBI.

OOBSICHATH MPUYUHBI YJICKTPOITPOBOAHOCTH BOJIHBIX PACTBOPOB C
MOMOIIBIO TIE1arora.

CocTaBiaTh ypaBHEHUS JUCCOIUAIIMN KUCIIOT, IIEI0UYeH U COJIeH,
MOJIHBIE U COKPALIEHHBIE MOHHBIE YPABHEHUS XUMHUYECKHUX
peakiuii HOHHOTO OOMEHa.

[1nanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHHUS, JENIaTh BBIBOIBI 1O
pe3ylbTaTaM 3KCIepUMEHTa MOocje MpeABapUTEIbHON pabOThI.

CrnenoBath npaBuiiaM 06€3011acHOM paboThI B 1a00paTopuu Mpu
UCIOJIb30BaHUU XUMUYECKOU MOCY/bI U 000pYIOBaHUS MO
KOHTpOJIEM II€arora.

[Tpou3BOINTE BBIYUCICHUS [0 XUMUYECKHM YPABHEHUSIM.

BricTpauBath pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAIUIO U3 y4EOHHMKA U CIIPABOYHBIX
MaTEepHAJIOB, TPAMOTHO MCIIOJIb30BATh N3YYEHHBINA MOHATHITHBIN
amnmnapar Kypca XUMUHU MOCTie MPeBapUTEIHLHOTO
CTPYKTYpUPOBAHUS MaTepHaa.

Hcnonbs30Bath npy BHITIOJIHEHUH YYEOHBIX 33JJaHUI U B TIPOIIECCE
MCCIIE0BATENBCKON IEATETbHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPATypPy XUMHUUECKOTO COJIEP>KaHUsI, CTIPABOYHBIC
Martepuaisl, pecypchl UHTepHEeTa 1ociie KOHCYIbTalluu C
1earoromMm

9 KIIACC

(2 4 B HEenemto0, Bcero 68 4)

IIpumepHbIe TeMBbI,
packpbiBaoIue JaHHbIN
paszes nporpaMmsbl, U
KOJIMYeCTBO YaCOB,
OTBOAMMOE HA UX H3y4YeHHe

OcHoBHOE coaepkaHue

OcHoBHBIE BU/IBI AeSIT€IbHOCTH 00y4al0MXCH

Pa3znen 1. BemecTBo u xumuveckue peakuuu (1049)
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IToBTOpEHUE U yriydJjieHue
3HAHMA OCHOBHBIX

pa3neioB Kypca 8 Kiacca
(10 9)

[lepuonnueckuii 3akoH. [lepnonnueckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUYECKHX JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, Kaus, KaJIbLIAA U UX COCIMHEHUN B
COOTBETCTBHH C I10JIO)KEHUEM IJIEMEHTOB B
NIEPUOJUYECKON CUCTEME U CTPOCHUEM HX
aTOMOB.

Knaccugukanus 1 HoMeHKIaTypa
HEOpPraHUYECKUX BEIIECTB (MEXIyHApOIHAs U
TpUBHAJIbHASA). XUMHUYECKHE CBOWCTBA BEILIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COeqUHEHUN. ['eHeTndeckas
CBSI3b HEOPraHMYECKUX BEIIECTB.

CrpoeHue BewiecTBa: BUJIbl XUMUYECKOU CBSA3U U
THUIIbI KPUCTAINIMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEILLIECTB OT UX CTPOCHUS. ™
XUMUYeCcKHe peakliuu. KiIacCuPpuKanus
XUMHUYECKHUX PEaKIUN MO pa3InuHbIM
OCHOBAHUSIM.

Teopust 3MEKTPOIUTUUECKOM TUCCOLMALINN.
JdemoHcTpanuu

1. Moaenu KpUCTAIINYECKUX PEIIETOK
HEOPraHMYECKUX BEILECTB.

2. KopoTkonepnoHasi ¥ JITHHHONIEPUOTHAST
¢dopmsl [leproanueckoil CHCTEMbI XUMHYECKUX
anemenToB /1. 1. Menpaeneena.

[TpakTruyeckas pabora Ne§ «Peakiiy HOHHOTO
oOMeHay.

[TpakTryeckas padora Ne 9 «KauecTBeHHbIE
peaku Ha HOHBI B pacTBope".

KonTponbHas padota Ne6 «neKTpoauTHIecKas
JICCOLTUAITUS.

XapakTepu3oBaTh XUMHYECKHUE 3JIEMEHTHI IIEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBLIHS 10 UX MOJIOKEHHIO B
[Tepuoanueckoii cucreme /. . Menaeneesa ¢ onopoii Ha
QITOPUTM.

Knaccudunuposars 1 Ha3pIBaTh HEOPraHUUECKHUE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMOPOU Ha CXeMYy, TaOIUIy
PacTBOPUMOCTH.

OnuceiBaTh 0011IME XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHBIX
KJIaCCOB, OATBEPKIATh CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHU XMMUYECKUX PEAKLUH C OIIOPOU HA CXEMY.

Onpenenarb BUJ XUMUYECKON CBSI3U U TUI KPUCTAIUINYECKOU
PELIETKY BEIIECTBA C ONIOPOM HA CXEMY.

[Iporuo3upoBarh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHMS TIOCTIE TIPEABAPUTEIILHOTO pazdopa.

BricTpauBarh pa3BEpHYThIE TUCBMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA M CIIPABOYHBIX
MaTepuaioB, FPAMOTHO UCIOJIb30BaTh U3YUEHHBIN MOHATUUHBIN
ammapar Kypca XUuMUHU.

Hcnonws30Bath npy BHITIOJIHEHUH YYEOHBIX 33JJaHUN U B TIPOIIECCE
HCCIIE0BATENBbCKOM IEATETbHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPATypPy XUMHUUECKOTO COJIEP>KaHUsI, CTIPABOYHBIC
Marepuaisl, pecypcsl UHTepHEeTa 1o pyKOBOJACTBOM I1€/1arora.

PackpsiBaTh CMBICT TEOPUU IIEKTPOTUTUUECKOMN TUCCOLIUALINH.

OOBSACHATH MPUUMHBI AJIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB;

CocTaBnsTh ypaBHEHUS JUCCOIMAIIUN KUCTIOT U MIEIOYEH,

MOJIHBIE U COKPAILIEHHbIE XUMUYECKUE YPABHEHUSI XUMUYECKUX

peakIuii HFOHHOTO OOMEHa.

Paznen 3. Hemeranbl u ux coennHenus (24 q)
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Tema 3. O01mas
XapaKTepUCTHKA
XHMHYECKHX 2JICMEHTOB
VIIA-rpynnsl. I'anorenst
(49)

O6mas xapakrepucTuka ranoreHoB. OcoO0eHHOCTH
CTPOCHHS aTOMOB 3THX 3JICMEHTOB, XapaKTEPHbBIE
JUIS HUX CcTerleHu okuciieHus. CTpoeHue u
(u3HUecCKre CBOMCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHYECKHE CBOMCTBA Ha IpUMEpE
XJIopa (B3aUMOJCUCTBHE C METAJUIAMH,
HEMeTaJlJIaMH - BOJIOPOAOM U KHUCIOPOJIOM,
*menouamu™). Xnoposogopo. CossiHas KUCIIOTa,
XUMUYECKHUE CBOWCTBA, *TIOTydeHue™,
npuMeHeHne. KauecTBeHHbBIE peakiuy Ha
raJloreHu-uoHbL. *J{eficTBue XJopa u
XJIOPOBOJIOPOIa HA OPTaHW3M YeloBeKa. ™
Bakueiime XJI0puabpl ¥ UX HaX0XKACHUE B
IPUPOJIC.

JdeMoHcTpamun

Buneomarepualibl: rajoreHsl U X COCTUHEHUS.
OO6pa3ibl XJIOPUAOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
JlaGopaTOpHBIH OTIBIT:

Pacnio3naBanue XI0pua-nOHOB.

OOBsCHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB
HEMETAJJIOB U UX COEAMHEHUH B IIpeiesiaX MaJIbIX IEPUOJIOB U
IIaBHbIX noarpynn Ileproanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C UCIOJIb30BaHUEM
CXEMBL.

XapakTepu3oBarh (HU3MUECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB raJlOreHoB (Ha MpUMEpPE XJIOpa) U CIOKHBIX BEUIECTB
(XJ10pOBOIOPO/IA, XJIOPHUIA HATPHUS ), CIIOCOOBI UX TIOTYUYCHHUS,
IIPUMEHEHNE U 3HAUYCHUE B IIPUPOJIE U KU3HU YEJIOBEKA I10CIIe
CTPYKTYpUPOBAHUS MaTepHaa.

Ornpenenars rajoreHu-uoHbl B paCTBOPE € UCIIOJIb30BAHUEM
Tabynubl "XapaKTepHble peakuy Ha aHUOHBI".

[InanupoBaTh ¥ OCYIIECTBIISTh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIOCHHUS, 1€NaTh BBIBOBI 110
pe3yabpTaTaM SKCIIepUMEHTA MOCTe MPeIBAPUTEIbHOM PadoTHhI.

CnenoBatb npaBuiaM O6e3011acHOM paboThI B 1Ta0OpaTOpPUH IIPU
WCTOJIb30BAHUU XUMHUUECKOM MOCY bl U 000PYIOBaHUS MO
PYKOBOJICTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE MHCbMEHHBIE U YCTHBIE OTBETHI C
OMopoil Ha MH(OpPMaIUIO U3 YUeOHUKA U CIIPAaBOYHBIX
MaTepHaAJIOB, TPAMOTHO KCIIOIb30BAaTh H3YYEHHBINA TOHATHITHBIN
anmnapar Kypca XuMUHU.

Hcnonb30Bath py BHINOJHEHUH Y4€OHBIX 3aJJaHUI U B ITpoLiecce
HCCJIEI0BATENIBCKOM IE€ATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMUUECKOIO COJIEpKaHusl, CIIPAaBOUYHbIE
MaTepuaisl, pecypcel HTepHETa

Tema 4. O6mas
XapaKTepUCcTHKA
XHMH4YECKHX 3JICMEHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 1)

OO01as xapakTepucTuka 3J1eMeHTOB VIA-rpymimsl.
Oco0eHHOCTH CTPOEHHS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTEPHBIE I HUX CTEIIEHU OKUCIICHUS.
Crtpoenue u pu3HIEeCKUe CBOMCTBA TPOCTHIX
BEILIECTB — KUCIJIOPOJA U CEPBIL.

AnnoTponHbie MOIU(UKAIIMYA KHUCIIOPO/Ia U CEPHI.
Xumunueckue cBorcTBa cepbl. CepoBOaOpO,
cTpoeHue, GU3NIECKNe 1 XUMUIECKHE CBONCTBA

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
anemMeHTOB VIA-rpynmnsl ¥ UX COEMHEHNN ¢ YUETOM CTPOEHUS
MX aTOMOB C ONOpoH Ha cxemy "3MeHeHue paanycos B
noArpymnmax".

XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTOTO
BEIIIECTBA CEPBI U €€ COeAMHEHUH (CEpOBOOPOA, OKCHIOB
Cepbl, CEpHOU KUCIIOTHI, CYIb(HaTOB), CIOCOOBI UX MOTYyYSHHUS,
IIPUMEHEHNE U 3HAYECHHE B IPUPOJIE U KU3ZHH YEIOBEKA C
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(KUCIIOTHBIE U BOCCTAaHOBUTENbHBIE). OKCU/IBI
CEepbl KaK IPEJICTaBUTENIN KUCIOTHBIX OKCUIOB.
Cepnas kucnota, pu3nveckre U XuMHIECKHe
cBoMCTBa (00IIMEe KaK MpeCTaBUTENs Kiacca
KHCIIOT U crelupuiecKue), IpuMeHeHue.
CepHucras Kuciora.

*XuMHuecKkue peakium, JeKaliiue B OCHOBE
MIPOMBIIIJIEHHOTO CI0C00a MOJy4eHHs CEpHOM
KUCHoThL.* CoM cepHON KUCIOThI, KaueCTBEHHAs
peakius Ha Cyabdar-uoH.

Haxoxnenue cepsl 1 €€ coeAMHEHUH B IPUPO/IE.
*XUMHYECKOE 3arpsiI3HEHUE OKPYKAIOIICH CpeIb
COCIMHEHUSIMH CephI (KUCIOTHBIE JOMKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0
MpeIoTBpaLeHUs. >

JdemMoHcTpauuu

Konnekuuu (Bugeomatepuarbl): cepa U e€
COETMHEHUSI.

OOyrnuBaHue caxapa 1noj J1eHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHMCIIOTHI.
JlaGopaTopHble M IpaKTHYeCKHE PAdOTHI
JIaGopaTopHBbI€ OIBITHI:

ObnapyxeHue cyinbpaT-HOHOB.
B3aumoneiicTBre pa30aBiIeHHON cepHOI KHCIOTHI
C LIUHKOM.

Boeruncienus

110 YPaBHEHUSIM XUMHUECKUX PEaKIHii.

OIIOPOM Ha CXEMY U IUIAH.

OnpenensaTs HanU4Ke Cyab(haT-HOHOB B PaCTBOPE.

OOBACHATH CYLTHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C
nepepadoTKOI COeMHEHNU Cephl TTOCIE CTPYKTYPHPOBAHUS
MaTepuaa.

[1naHnpoBaTh U OCYILIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOIEHNUS, JieJIaTh BBIBOBI 110
pe3yabTaTaM dKCIIEpUMEHTA.

CrnenoBatbk npaBuiaM 6e3011acHON paboThI B 1JaOOpAaTOPUU IIPU
MCI0JIb30BaHUU XUMUYECKOM MOCY bl U 000pyI0BaHUS MO
PYKOBOJCTBOM II€arora.

[Ipon3BOANTE BBIYUCIIEHUS 110 XUMUYECKUM YPAaBHEHUSIM I10
JITOPUTMY.

Hcnonb30Bath py BHINOJHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHUKa, cipaBouHble Matepuainsl (Ilepuonndeckyro cucremy
xumudeckux 3nementoB /. 1. MennaeneeBa, Tabiuiry
pPacTBOPUMOCTHU KHUCJIOT, OCHOBaHHUI U COJIEN B BOJE,
AIIEKTPOXUMHUYECKUH PsIJl HAPSKEHUN METaIOB).

Hcnonp30Bath npy BRITOJHEHUH YYEOHBIX 33/1aHUI U B IIpoliecce
UCCIIEI0BATENBCKON AEATEIBHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUYECKOTO COJepKaHUs, CIIPAaBOYHbIE MAaTEpHaIbI,
pecypebl IHTEpHETA OCTIE KOHCYIBTALUU € TIENaroroM

Tema S. O0masn
XapaKTepUCTHKA
XUMHUYECKHX YJIEMEHTOB
VA-rpynnsl. A3ot, ¢pochop
U UX COeTUHEHUsI

(74)

OO61as xapakTepuCTUKa 3JIEMEHTOB V A-TpyIIIbI.
OCOOEHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XapaKTEpHBbIE JUIsl HUX CTEIIEHU OKHUCIICHUS.
A30T, pacrpocTpaHeHHe B IpUpoe, PU3NIECKue
1 XMMHUYECKHE CBOMCTBA (B3aMMOJEICTBHE C
METaJUIAMU U HEMETAJIJIAMU - KUCIIOPOAOM U
Bos1oposioM). KpyroBoport azora B mpupoze.

OOBACHATH 00IIIHME 3aKOHOMEPHOCTH B U3MEHEHUHN CBONCTB
AeMEHTOB VA-TPYIIBI U UX COEIUHEHUHN C YIETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBarh (HU3HUECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX
BelecTB a3ota u pocdopa u ux coeaAMHEHUH (aMMHUaKa, CoJIeH
aMMOHHUS, a30THOW KHUCJIOTHI, HUTPATOB, okcua dpochopa(V) u
dbochopHOoIi KHCIOTHI, hochaToB), COCOOBI X MOTYIEHUS,
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AMMMaK, ero pu3n4ecKue 1 XMMUYEeCKHUe
CBOMCTBA (OKHCIICHHE, OCHOBHBIE CBOMCTBA
BOJTHOTO pacTBOpa), *morydeHue™ v MpuMEeHCHHE.
Conu aMMOHHMS, UX (HPU3NUECKUE U XUMHUYECKHE
CBOMCTBa (pa3Jio’KeHHE, B3aUMOJICIICTBHE CO
iea04YaMu), mpuMenenune. KauecrsenHas peaxiust
Ha MOHBI aMMOHHMSL.

A3OTHas KHCOTa, € PU3NUECKUe U XMMUYECKHE
cBOMcTBa (00IIMe KaK IpecTaBUTeNs Kiacca
KHMCJIOT U cnenuduueckue). A3oTucras KUCIoTa.
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHMUS B
Ka4yecTBE MHUHEPAIBHBIX YIOOPSHUH.
*XHMHYECKOe 3arpsi3HeHUE OKpY KaroIiel cpeibl
COCAMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3yXa, OYBBI U BOJOEMOB). ™
docdop, *amnoTporHbIe MOAH(PUKAITTN
dbocdopa*, hpuzndyeckne 1 XUMHUYECKUE CBOMCTBA
(B3aMMOMEHCTBUE C METAJIaMH, HEMETaJJIaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEpHOI
KHCIIOTaMu).*

Oxcun pochopa(V) u pochopnas kucnora,
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA, MOJIyuYeHHeE.
KauecTtBeHHas peakuus Ha pocaT-HOHBI.
Hcnonb3oBanue GpochaToB B KauecTBe
MUHEPAJIBbHBIX yI0OpeHUi. 3arpsi3HeHue
IPUPOJHBIX BOJOEMOB (ochaTaMu.
JdemMoHcTpanuu

Komnexmuu: pocdop u ux coeuHeHus.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEIBIO.

JlaGopaTopHblie U MpaKkTHYecKue padoThl
JIaGopaTopHBbI€ OTIBITHI:

1. B3aumoeiicTBre cojieid aMMOHHS C MIETOYBIO.
2. O3HaKoOMJIEHHE ¢ 00pa3llaMH a30THBIX U

IIPUMEHEHHE U 3HAaYECHHE B IIPUPOJIE U XKU3HU YEJIOBEKa C
MCII0JIb30BAaHUEM CXEMBI.

OmnpenensaTs HOHBI AMMOHHUSA U (pocdhaT-nOHBI B pacTBOPE C
MCII0JIb30BaHUEM TaOIuIbl "' XapaKTEepHbIE pEaKIIMK HA KATUOHBI
Y aHUOHBI'".

OOBACHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIJIEM, CBSI3aHHBIX C
HaXO0XKJCHUEM COeIMHEHMH a30Ta u Gochopa B OKpyxaromei
cpeze.

[InannpoBaTh ¥ OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS, J€JIaTh BBIBO/BI 10
pe3yJsibTaTaM 3KCIIEpU-MEHTA.

CnenoBath npaBuiiaM 06e301acHoi paboThl B 1a00paTOpuu Ipu
UCIOJIb30BAaHUU XUMHUYECKON NOCY/IbI U 000PYI0BaHMUSL.

[Ipon3BOANTE BBIYUCIIEHUS [10 XUMUYECKHM YPABHEHUSIM.

Hcnonb30BaTh Npu BHIOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHUKa, CIIPaBOYHbIE MaTepUalIbl (IEPUOJUUECKYIO CUCTEMY
xumuueckux 3nemeHToB J1. . MenneneeBa, Tabnuily
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEN B BOJIE,
AIIEKTPOXUMHUYECKUH psAJl HAPSKEHUM METaIIOB).

Hcnonp30BaTh Npy BHITOJHEHUN YUeOHBIX 3a/laHUM U B poliecce
HCCIJIEIOBATENbCKOM 1€ATEIbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPATypy XMMUYECKOIO COJIEP/KaHUs, CIIPABOYHbIE
MaTepuaibl, pecypcbl IHTepHETa Mociie KOHCYIbTallUH €
IIEZaroroMm.
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dhochopHBIX y10OpEeHUIA.

[IpakTuueckas padora:

No 10. ITonmyuenue amMmmMuaka, U3y4eHHE €ro
CBOMCTB.

Buviuucnenusn

— 10 YPaBHEHUSIM XUMUYECKUX PEAKIIUN

Tema 6. O01mas
XapaKTepUCTHKA
XHMHYECKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa u KpeMHUI U UX
coeIMHEeHUs

(8 1)

VYriepona, autoTporHbie MoAUpUKAIK (TpadurT,
ayMas), pacrpoCTpaHEHHUE B IPUPOJIE,
¢bu3nyecKkrue 1 XuMHUYEeCKHe CBOMCTBRA.
AncopOuus. KpyroBopot yriepona B mpupoe.
Oxcupsl yriaepona, ux pusnveckre U XuMHUIeCKHe
CBOICTBA (B3aMMOJICUCTBUE C METAJIJIAMHU,
HEeMeTallJIaMH, *KOHIICHTPUPOBAHHOMN a30THOM U
CEPHOU KUCJIOTaMHU)*, UX ACHCTBUE HA KUBbIC
OpPraHU3MBbl, *TOTy4eHHE™ U PUMEHEHHE.
*JKOJIOTUUECKHE MPOOJIEMBI, CBSI3aHHBIE C
okcuaom yriepona(IV); runoresa rmo6aibHOTO
MOTETJIEHUS KJIMMaTa; MapHUKOBBINA AP deKT.™
VYronpHas KUCIOTa U €€ CONH, UX (PU3NYECKUE U
XUMHUYECKHE CBOICTBA, no1yueHue U IpuMeHEeHHE.
KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
*Wcnonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH, CETLCKOM X031 CTBE. ™
Kpemuuii, ero pusnueckne u XuMHIeCKre
CBOICTBa (Ha MpUMeEpe B3aUMOJICHCTBUS C
MeTaJlJIaMi ¥ HEMETaJlJIaMH ), *[I0JTy4yeHHe U
MIPUMEHEHHE B DJIEKTPOHUKE. *

*CoenuHeHust KpeMHUs B ipupoje. O0miue
npencraBieHus 06 okcuae kpemuusa(IV) u
KpeMHHUEBOM kucioTe. CUIUKaThI, UX
HCIOJIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBINIUIEHHOCTH. Bak-Helme cTponuTeIbHbIE
MaTepuasbl: KepaMuKa, CTEKJIO, IIEeMEeHT, OETOH,
xene300eToH. [Tpobiaembr 6e301acHOro

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
a51eMeHTOB [VA-Tpynmnbl ¥ X COEAUHEHUH ¢ yU€TOM CTPOEHUs
UX aTOMOB.

XapaxkTepu3oBaTh pU3NUECKUE U XMMUUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB YIJIepo/ia U KPEMHUS U UX COEMHEHUH (OKCHJIOB
yIJIepo/ia, yrOJIbHOM KUCIOTHI, KApOOHATOB, OKCHIA KPEMHUS,
KPEMHHEBOM KMCIIOThI, CHIIMKATOB), CIOCOOBI UX MOJTYyYEHHUS,
[IPUMEHEHNE U 3HAaYEHHE B IIPUPOJIE U )KU3HU YEJIOBEKA.

OmnpenensaTh kKapOOHAT- ¥ CUIMKAT-UOHBI B PACTBOPE.

OOBSACHATH CYLIHOCTb IKOJIOIMUECKUX MPOOJIEM, CBSI3aHHBIX C
HaXO0XIEHUEM YIJIEKHMCIIOTO ra3a B OKPYXKaloUIel cpee.

[1naHupoBaTh U OCYILIECTBIIATH HA MPAKTUKE XUMUYECKHE
OKCIIEPUMEHTHI,

[TpoBouTH HAOMIOAEHMS, A€TATh BBIBOBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA M1OCTIe PEABAPUTENILHON paOOTHI.

CnenoBath npaBuiiaM 6e301acHoi paboThl B 1a00paTopuu Ipu
UCMOJIb30BAaHUU XUMHUYECKON TOCY/IbI M 000PY/I0BaHMUSL.

Hcnonb30BaTh Mpy BHINOJHEHUH YU€OHBIX 3aJaHUI TEKCThHI
yueOHUKa, cipaBouHble Matepuansl (Ilepuonndeckyro cucremy
xumuueckux anemeHToB J[. . MenneneeBa, Tabmuiy
pacTBOPUMOCTH KUCJIOT, OCHOBaHUI U COJIEH B BOJIE,
AIEKTPOXUMHUYECKUH PsAJl HAPSIKEHUM METaJJIOB) 1OCIIEe
KOHCYJIbTAIIH C NIE€aroroMm.

Hcnonb30Bath py BHINOTHEHUH YU€OHBIX 33aJJaHUI U B Ipoliecce
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XUMHUUECKOIO COJIEpKaHusl, CIIPAaBOUYHbIE
MaTepuaisl, pecypcel IHTepHETa
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HCIOJIb30BAaHUS CTPOUTENIHBIX MAaTEPUAJIOB B
MOBCETHEBHON XKU3HU.™

JdemoHcTpauuu

Mopenu KpUCTAIUTMYECKUX PELIETOK anmasa,
rpaduTa, MOJIEKYIIbI (pysiepena.

AgnicopOuusi pacTBOPEHHBIX BEILIECTB
aKTUBHUPOBaHHBIM YriéM. [IpoTuBoras.
Buneomarepuansl: cunukarHas
MIPOMBIIIJICHHOCTb.

Mopenu MONEKyJl OpraHuueCKUX BEIIECTB.
JlaGopaTopHble H NpaKTU4YecKne padoThl
JlabopaTopHbiit onbIT: KauecTBeHHAs peakiiys Ha
kapOoHar-uoH. [IpakTruueckue paboThI:

No 11. [Tonydenue yriiekucaoro ra3a u u3yueHue
€ro CBOMCTB.

Ne 12. Pemienue 3kcriepuMeHTaIbHBIX 3a/1a4 110
teMe «Hemeramnsoy.

Boruncienus

110 YPAaBHEHUSIM XUMHYECKUX PEAKIIHI

Pa3nen 2. Metajuibl U ux coequHenusn (20 v)

Tema 7. O01He cBOlicTBA
METAJLJIOB
(4 4)

OO01mas xapakTepuCcTHKa XUMUYECKUX IIIEMEHTOB
— METaJJIOB Ha OCHOBAHUH HX IIOJI0KCHHS B
[lepuoanueckoii cucTeMe XUMUYECKHUX JIEMEHTOB
J1. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeETaJI0B. MeTandueckas CBSI3b 1
MeTaJUTHYecKasi KpUCTaUIMuecKas pemeéTka.
DNEeKTPOXUMHUYECKUHN Pl HAMPSHKEHU METAILIOB.
duszndeckne ¥ XUMUUECKHE CBOMCTBA METAJIIIOB
(B3anMoJIeeliCTBHE C KUCIOPOIOM, BOJOH,
KkucnotaMu). *O61mue crnocodb! NOIyYeHHUs
METaJlJIOB.*

*TloHsiTHE O KOPPO3UU METAIIIOB U OCHOBHBIC
CHoCcOOBI 3alIUTHI OT KOoppo3uu. CIuiaBsl (CTalb,
YYT'yH, JIOPAJTIOMUHUN, OpOH3a), UX IPUMEHEHHE

PackpbIBaTh CMBICI NU3YYaeMbIX MMOHSATUI U IPUMEHSTH 9TH
MIOHATHS TIPH ONIMCAHUH CBOICTB BEIIECTB M WX MPEBPAIICHHIA.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
HIIEMEHTOB-METAIJIOB U X COSAMHEHUH ¢ yIETOM CTPOSHHSI UX
aTOMOB.

XapakTepu3oBaTh CTPOECHHE METAJIOB, 001IHe (GU3NUECKUE U
XMMUYECKHE CBOWCTBA METAJIJIOB.

XapakTepHu30BaTh 0OIINE CITOCOOBI MOTyYEHHSI METAJIOB TIOCIIE
CTPYKTYpHUPOBAaHUS MaTepHana.

CrnenoBath npaBuiiaM 06e301acHoi paboThl B 1a00paTopuu Ipu
UCIOJIb30BAaHUU XUMHUYECKON TOCY/IbI M 000PYI0BaHMUSL.

[Tpon3BOANTH BEIYHMCICHUS IO XUMUYECKAM YPABHEHUSIM.

Hcnonb30Bath mpy BHIMOTHEHUH YY€OHBIX 3aJaHUI TEKCThI
yaeOHMKa, cripaBouHble MaTepuaisl (Ilepuogndeckyro cuctemy
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B OBITY U IPOMBIIIUICHHOCTH. *

JdemMoHcTpanuu

O3zHakoMJIeHHE ¢ 00pa3amMu METaioB U
CIUTaBOB, UX (DU3MYECKUMHU CBOMCTBAMH.
Mopenu KpUCTAIUIMYECKUX PEIIETOK METAJIOB.
Buneomarepuansl: KOppo3usi METAJUIOB.
JlaGopaTopHble H MpaKTHYecKne padoThl
JIaGopaTopHBIE OMBITHI:

O3zHakoMJyieHHe ¢ 00pa3liaMu CIJIaBOB METAIIJIOB.
3aBUCUMOCTb CKOPOCTH peaKluy MeTalia ¢
KHUCJIOTOM OT IPUPOBI METAJLIA.

Boruncienus

110 YPAaBHEHUSIM XUMHYECKUX PEAKIIHil.

XUMU4ecKux iemenToB /. 1. MennaeneeBa, Tabiuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEN B BOJIE,
ANEKTPOXUMUUYECKHH ST HAIPSHKECHUH METAJLIIOB).

Hcnonb30Bath Mpy BHIIOTHEHUH YYEOHBIX 33JaHUI U B IIPOLIECCE
HCCJIEI0BATENIbCKOM IEATETLHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPaTypy XMMUUYECKOTO COJEPKaHUsI, CIIPABOYHBIC
Marepuaibl, pecypchl IHTepHeTa 1mociie npeaBapuTeIbHON
KOHCYJIbTAIIMH C Ie1aroromMm

Tema 8. Baxkueiiume

METAJJIbI 1 UX COCANHCHUA
(16 u)

[llenounsie Metaiubl. [lonoxenue B
[lepuoanueckoil cucTteMe XUMUYECKUX 3J1EMEHTOB
. 1. MeHneneeBa, CTpOCHUE aTOMOB.
Haxoxnenue B npupoe.

dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCuabl U
TUIPOKCUIBI HAaTpuA U Kanus. [I[pumenenue
LIEJOYHBIX METAJUIOB U UX COCIUHEHUM.
[[lenoyHo3eMenbHBIE METAIIBI MATHUM U
KaJbLUW, cTpoeHHue aToMOB. [losioxenue B
[Tepuoanyueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. Haxoxaenue B npupoze.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA.
Baxueiine coeqnHeHus1 Kablus (OKCHU]I,
THIPOKCH]I, COn). *JKECTKOCTh BOJIBI M CIIOCOOBI
e€ ycTpaHeHus.*

Amomunnii. [Tonoxenne B [leproanyueckoit
CUCTEME XUMUYECKUX 31eMeHTOoB /1. 1.
MenneneeBa, ctpoeHue aroMa. Haxoxaenue B
npupoze. Pu3ndecKkue 1 XMMUYECKUE CBOMCTBA.
AM@oTepHbIE CBOWCTBA OKCH/IA ¥ THIPOKCHIA.

OOBsCHATH 0011IME 3aKOHOMEPHOCTU B U3BMEHEHUU CBOMCTB
AJIEMEHTOB-METAJUIOB B IPYNIAX U UX COEAUHEHUH C yUETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB METAIOB U UX COEAMHEHUH (OKCHUJIOB, THJIPOKCHU/IOB,
coJseit) ¢ onopoit Ha cxeMy, CrIocoObl UX MOIyYeHHUs], TPUMEHEHUE
Y 3HaU€HHUE B IPUPOJIE U )KU3HU YETIOBEKA.

Pacnio3HaBate ¢ MOMOIIBIO KAUECTBEHHBIX pPEeaKLUil HOHBI METAJIJIOB
(Maruusi, aMOMUHUS, ITUHKA, JKeJie3a, MEJIU) C UCTIOJIb30BAaHUEM
TabnuIbl "XapakTepHble peakui Ha KaTHOHBI .

[1naHupoBaTh U OCYILIECTBIIATH HA MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOJIBI I10
pe3yabTaTaM dKCIIepUMEHTa.

CnenoBath npaBuiiam 6e3onacHoi paboThl B 1a00paTOPUH MPH
UCMOJIb30BAHUU XUMHUYECKOM MOCYAbI U 000PYIOBAHHUS.

[Ipon3BONTE BBIUMCIIEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OT0opoil Ha MH(pOpPMAIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHaJIOB, TPAMOTHO MCIIOIb30BaTh U3YYEHHBIN TOHATHITHBIN
anmnapar Kypca XUMHUH.

Vcnonb30BaTh MpH BHINOJHEHUH Y4€OHBIX 3aJJaHUI U B ITpoliecce
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Keneso. [Tonoxenue B [lepuoauyueckoit cucreme
xumuueckux ayemeHToB /1. . Meneneena,
cTpoeHue aroma. Haxoxaenue B mpupoze.
dusnueckue U XUMU4YeCKue cBocTBa. OKCHUIEI,
ruapokcuabl U cou xxeneza(ll) u sxenesa(Ill):
COCTaB, CBOMCTBA U noayueHue.

JdemoHcTpauuu

B3anmopeiicTBue HaTpuUs € BOJIOM.
OxkpaiuBaHue IJIaMEHU HOHAMU HAaTPUS U KaJlusl.
OxkpaimBanue MmiaMeH HOHAMU KaJIbIIHSI.
B3aumMopeiicTBue okcuaa KaabLus ¢ BOJOM.
Buneomarepuansl: ropeHue xkesne3a B KUCIOPOIe
U XJIOpE.

JlabopaTopHble M NPpaKTH4YeCKHEe PA0OTHI
JIaGopaTopHbIE OMBITHI:

O3HakomiieHHE ¢ 00pa3laMu aTIOMUHUS U €r0
CIUIaBOB.

AM@oTepHbIe CBONCTBA THIPOKCHUIA ATTFOMUHHSL.
KadecTBeHHBIC peakii Ha MOHBI JKeJe3a.
JKécTkocTh BOJIBI M METO/IBI €€ YCTpaHEHHUSI.
[IpakTuueckue padbOTHI:

Ne 10. Pemrenue skcriepuMeHTaNbHBIX 33124 110
Teme «MeTamibh.

Boeruncienus

110 YPAaBHEHUSIM XUMHYECKUX PEAKITHI

HCCIIEN0BATENBbCKON IEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPaTypy XUMHUUECKOTO COJIEPIKAHMsI, CIIPABOYHBIE
Marepuaisl, pecypcsl IHTepHeTa.

Pa3nen 3. [lepBonavanbHble XUMHYECKHE NOHATHA 00 OPraHuvecKux BemlecTnax, 104

Tema 9. IlepBoHauanbHbIE
XUMHYECKHUE MOHATUSI 00
OpPraHUYECKUX BEIECTBAX

O6mue mnpencraBieHuss 00 OCOOEHHOCTSAX
COCTaBa M CTPOCHHUS OPTaHMYCCKUX COCIUHCHHI
yriepoga.  [lepBoHauanbHble — MOHSTHS 00
OPraHM4Y€CKUX BEIICCTBAX KaK O COCAMHCHUAX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TaHOI,
TJIMIEPUH, YKCyCHas Kucjora). *Mx coctaB u
XUMHYECKOE CTpOCHHUE. Knaccuduxanus
OPraHUYECKUX BEIIECTB. ™ ITonsaTue 0

OOBSCHATH IPUYUHBI MHOTOOOPAa3usl BEIIECTB, ILTIOCTPHUPOBATH
B3aMMOCBSI3b HEOPTaHUIECKUX COCTMHEHUH yriiepoja u
OpPTaHUYECKUX BEIIECTB MO/ PYKOBOACTBOM YUUTEIS.

OOBACHATD yCIIOBHSI 0€30MaCHOTO HCTIOIB30BAHUS BEIIECTB U
XUMHUYECKUX PEaKIHii B OBITY.

XapakTepru30BaTh POJIb XUMHUHU B PA3IMYHBIX chepax
JESITEIbHOCTH JTF0JIei, OCHOBHBIE BEIIECTBA U MaTEPHAIIHI,
MIPUMEHSIEMBIE B )KH3HU COBPEMEHHOT'O YeJIOBEKA.
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OMOJIOTMYECKM BaXKHBIX  BEIICCTBAX: IKHPAX,
Oenkax, yIJIeBOAax — W HUX pPOJIM B SKU3HU
YeJIOBeKa. *MarepuaiabHoe SIMHCTBO

OpPraHUYECKUX M HEOPTaHMYECKHUX COCIUHCHHIA. *
[TpupogHBIE HCTOYHUKY YTIEBOJIOPOIOB (YTroJib,
MIPUPOJIHBIN ra3, HeTh), TPOAYKTHI KX
nepepaboTKH, UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH.

Pasznea 4. O6001menue marepuaja no kypey «Heopranmueckasi xumus»(4 4)

Tema 10. Xumunsa u
OKpy:karolmas cpena, 14

Hosbie maTepuansl u TexHoJoruu. Bemecra u
MaTepualibl B IOBCEIHEBHOM KU3HHU YEJIOBEKA.
XuMHA U 300poBbe. be3onacHoe UCIIOIb30BAHNE
BEIIECTB U XUMUYECKHUX PEAKIIHil B OBITY.
OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeibl
(IpenenpHO AOMyCTUMAasi KOHIICHTPALUS

BemectB — [1J1K).

Ponp xumun B pemieHnu 3KOJI0THYECKUX TTPOOIeM

XapakTepHu30BaTh POJIb XUMHUH B PA3IMYHBIX cepax
JESATEIIBHOCTH JIIO/IEH, OCHOBHBIE BEILIECTBA U MaTEpHAJIbI,
IIPUMEHSIEMBIE B )KU3HU COBPEMEHHOTI'O YEJIOBEKA.

OOBACHATH ycI0BUs O€30I1aCHOT0 MCIIOJIb30BAaHUs BELIECTB U
XUMHUYECKUX pPEaKLUi B ObITY

AHanu3upoBaTh U KpUTUYECKH OLICHUBATh MH(OpPMAIIHIO O
BIIMSIHUM IIPOMBIIIJIEHHOCTH, CEIICKOT0 XO35MCTBA, TPAHCIIOPTa
U JIp. Ha COCTOSIHUE OKPY>KAIOIIEH CPEBL.

YMeTh OKa3bIBaTh NEPBYIO ITOMOIIB NP XUMUYECKUX OKOTaX U
OTPABJICHHUSX.

[IpuHuMath yuyactue B 00CYXAEHUH MPOOIEM XUMHUUECKON 1
HKOJIOTUYECKOM HAIPaBIEHHOCTH, BHICKA3bIBATh COOCTBEHHYIO
MO3MLHKIO IO IPOOJIEMe U MpeAIaraTb BO3MOXKHBIE ITyTH €€
peleHusIc onopoil Ha MH(OpMaIUIo U3 YyUeOHHKA U CIIPAaBOYHbIE
Marepuainsl, pecypcsl MHTEpHETa

O06o00u1ieHre Matepuaia mno
Kypcy «Heoprannueckas
XAMUS», 34

O06o0011eHre 1 cucTeMaTH3aIus 1o Kypey
«Heoprannueckass XuMusi»

[Ipu pazpaboTke paboueil mporpaMMmbl B TEMaTHYECKOM IUTAHUPOBAHHUH JOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCIIOJIB30BAHMS MIEKTPOHHBIX (IM(POBHIX) 00pa30BaTEIbHBIX
PEeCypcoB, SBISIOMUXCS YIe0HO-METOANIECKUIMHU MaTepruaiaMi (MyJIbTHMEINIHHBIE TPOTPAaMMBI, 3IEKTPOHHbBIE YUeOHUKH U 3aJJadHUKH, JIEKTPOHHbIE OMONINOTEKH, BUPTYaIbHbIE
nabopaTopun, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMN U(POBEIX 00pa30BaTEIbHBIX PECYPCOB), HCHOIB3YEMBIMHU Ui OOyUEHHS M BOCTIMTAHHS PA3IMYHBIX TPYIH HOJIH30BATENEH,
MPEJCTAaBICHHBIMU B 3JEKTPOHHOM (IM(POBOM) BHIEC M pealn3yomMu aunaktudeckue Bo3moxHoctH VKT, comepikaHme KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00

obpa3zoBaHuM.
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