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[NOACHUTEJIBHAA 3ATIMCKA

[TpumepHas pabouass mporpamMma MO XUMHH JUIsl OOYyYaroIIMXCS C 3aAEepiKKOM
ncuxudeckoro pasputusi (mamee — 3[IP) Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
cocTaBieHa B COOTBeTCTBHH ¢ DenepanbHBIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIapTOM OCHOBHOro o0miero o6paszoBanusi (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MunuctepctsoM roctuiiuu Poccuiickoit denepanuu
05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OOO), IIpumepHOH aganTUPOBAHHON
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMOI OCHOBHOT'O 00IIIero 00pa3oBaHus 00yUJaIOIINXCS C
3aIEPKKON  TICUXMYECKOTO pa3BuTuUd (omoOpeHHOM pemeHuemM DOYMO mo obmemy
obpaszoBanuio (mpotokon oT 18 mapra 2022 r. Ne 1/22)) (manee — [TAOOIT OOO 3IIP),
[TpumepHoit paboueli mporpaMmMbl Y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIl ypoBeHb), [IpumepHON mporpaMMoil BocnuTaHUS OOydaroIUXCsl HpU
MOJIyYUeHUH OCHOBHOTO 0O0IIero o0pa3oBaHMs, C YYETOM paclpeleieHHBIX IO KiaccaM
NPOBEPAEMBIX TpPEOOBAaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTelbHOM
MIPOrpaMMbl OCHOBHOTO 0011ero 00pa30BaHus U SJIEMEHTOB COAEP)KaHUSs, PEICTABICHHBIX B
YHuBepcanbHOM KoaudukaTope mo xumun, KoHuenuu npenogaBaHus y4eOHOro mpeamera
«Xumus», B o00pa3oBaTeNbHbIX  opraHuzanusix P®, peanusyromux  OCHOBHbBIE
001e00pa3oBaTeIbHBIC TPOTPAMMBI.

Oﬁlllaﬂ XapaKTEePUCTUKA yqeﬁﬂoro npeamMera «XUMUD»

Y4eOHblii  mpenMer — «XUMHUS» ~ BXOAUT B TIPEIMETHYIO o0macTh
«EcTecTBeHHOHayuHbIe MIpeIMEThY. B cucreme ecTrecTBEHHOHAYYHOI0 00pa30oBaHUs XUMUS
KaKk y4eOHBIH TMpeAMeT 3aHUMaeT Ba)XHOE MECTO B TIO3HAHMM 3aKOHOB MPHUPOJIBI,
(GOpMUPOBAaHMHM HAyYHOW KAPTUHBI MHpPA, CO3JAHHH OCHOBBI XHMHYCCKUX 3HAHHM,
HEOOXOUMBIX JIJIsl TOBCEIHEBHOM JKHU3HH, HABBIKOB 3/JOPOBOTO U OE30MaCHOTO AJIs YeJIOBEKa
U OKpyXawllleld ero cpeabl oOpa3a >KM3HM, a TaKKe€ B BOCIHUTAHUU 3KOJOTHYECKOU
KYJIbTYpBI.

VYCnemHocTh H3yd4eHHs XMMHUHU CBSI3aHA C OBJAJCHUEM XHMHUYECKUM  S3BIKOM,
coOroieHreM IpaBuil 6e30MmacHoi padOThl MPHU BBHIMOJIHEHUH XUMUYECKOTO HKCIIEPUMEHTA,
OCO3HAaHUEM MHOTOYHMCIICHHBIX CBSA3€H XUMMHU C IPYTUMU IIPEAMETAMU IIKOJIBHOIO Kypca.

[TporpamMma BkJO4YaeT B ce0si OCHOBHI HEOPTaHUYECKOM M OPraHU4ecKOW XHUMUHU.
['maBHOI umeelt mporpamMMsbl SIBISIETCS CO3JaHUEe 0a30BOTO KOMILUIEKCA OMOPHBIX 3HAHUM T10
XMMHH, BBIPRXKEHHBIX B (hOpMe, COOTBETCTBYIOIICH BO3PACTy OOyUaIOIUXCS M UX O0COOBIM
o0pa30BaTeIbHBIM TOTPEOHOCTSIM.

B coxpepxxanum maHHOro Kypca MNPEACTaBICHBI OCHOBOIIOJIATAOLIME XUMHUYECKUE
TEOPETUYECKUE 3HAHWs, BKIIOYAKONIME M3Y4YEHHE COCTaBa W CTPOCHHs BEILECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOCHUS, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIIEJOBAaHUE
3aKOHOMEPHOCTEH XHMMHMYECKMX INPEBPAIICHUM W IyTE€H YIpaBICHHI HUMH B LEIAX
MOJy4YEHUS BEIIECTB U MATEPUAIIOB.

TeopeTnyeckyr0 OCHOBY H3y4Y€HHUsT HEOPraHWYECKOM XHMHMHM COCTaBJIIET aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuonnueckuit 3axon .M. Menaeneesa ¢ KpaTKUMHU CBEACHUSMU
O CTPOEHUM aTOMa, BUJAX XMMHUYECKOU CBS3M, 3aKOHOMEPHOCTSX MPOTEKAHNS XUMHUYECKUX
peaKLuii.

B wu3ydyeHun Kypca 3HAUWTEIbHAs POJb OTBOJUTCS XUMUYECKOMY 3KCIEPUMEHTY:
MIPOBEJICHUIO MPAKTHYECKHUX U Ja00paTOPHBIX paboT, ONMUCAHUIO PE3YIFTATOB YUEHUIECKOTO
SKCIIEPUMEHTa, COOJIOJEHUI0 HOPM U TMpaBuUi Oe30macHOil paboThl B XMMHUYECKOU
nabopaTopuu.

Peanuzarust maHHO#W MporpaMMbl B TIpoliecce OOydeHHs MO3BOJIUT 00YJaromUMCs C
3I1P ycBOUTH KIIFOUEBBIE XMMUUECKUE KOMIIETEHIIUU U TOHATH POJIb U 3HAUEHHE XUMUU CPEIU
JIPYTUX HAayK O MPUPOJE.

W3ydyeHue XuMuU CrnocoOCTBYEeT (OPMUPOBAHHIO Yy OOy4aroluxcs HayqyHOTO
MHUpPOBO33PEHHUS, OCBOCHHMIO  OOLICHAayyHBIX METOZOB  (HaONIOJEHHE, H3MEpEHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE), OCBOCHUIO NMPAKTUYECKOT0 MPUMEHEHUSI HayYHBIX 3HAHU,
OCHOBAHHOT'0 Ha MEXXIPEIMETHBIX CBA3SX ¢ peameTaMu « OKpyKaroluid MUp»,



«Duzuka», «buonorus», «l'eorpadus», «Marematuka» u GHopMHUPYET KOMIIETECHIIUH,
HEOOXOAUMBIE VISl IPOJIOJDKEHUS 00pa30BaHUs B 00J1aCTH €CTECTBEHHBIX HAYK.

Wzydenne xuMum  crmocoOCTByeT  pa3Butuio y  oOyuatommxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO BOOOpakeHUs, G YHKIIMOHATBHOW IPaMOTHOCTH, YMEHUS BOCIIPUHUMATD
U KPUTHYECKH aHAIM3UPOBaTh WH(POPMAIMIO, TPEICTABICHHYIO B Pa3IHYHBIX (opMax.
3HAYMMOCTh TpeAMeTa I Pa3BUTHS >KU3HEHHOW KommeTeHIuu oOydarontuxcs ¢ 3IIP
3aKJIF0YAETCsl B YCBOCHHH OCHOBBI XUMHUYECKHX 3HAHHA, HEOOXOIUMBIX JIJIsl TIOBCETHEBHOM
KU3HU; HABBIKOB 3/I0POBOTO M 0O€30MacHOro Al YellOBEeKa U OKPYXKAIOLIEH €ero cpemsl
oOpa3a xu3HH; GOPMUPOBAHUU IKOJIOTUIECKOU KYIBTYPHI.

[TporpamMMma oTpaxaeT cojepkaHue oOydeHus: npeaMeTy «XUMUD C Y4ETOM OCOOBIX
oOpa3zoBarenbHBIX MoTpeOHOCTel oOyuatommxcs ¢ 3I1P. OpnaneHue yueOHBIM IPEIMETOM
«XuUMUsD» TMPEACTABISAET ONPEACICHHYIO0 TPYAHOCTh A oOydatontuxcs ¢ 3[IP. Dto cBsa3aHo
C OCOOCHHOCTSMH MBICTUTEILHON  JEATCILHOCTH, TEPUOJAMYECKUMU  KOJICOAHHSIMU
BHUMaHUs, MallbiIM O0BEMOM TaMsITH, HEAOCTATOYHOCThIO OOIero 3amaca 3HaHU,
MTOHIKEHHBIM MTO3HABATEIHHBIM MHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BHUTHSI.

Jns mnpeononieHuss TpyAHOCTEH B H3Y4eHMHM Y4eOHOTro mpeameTra «XHUMHUS»
HeoOXxonuMma ananTanus oO0beMa M XapakTepa ydyeOHOro marepuaia K IO3HaBaTebHBIM
BO3MOXXHOCTSIM JIaHHOM KaTeropuu oOOydaroluxcs, y4eT HX OCOOCHHOCTEH pa3BUTHUSA:
WCIIOJIb30BAaHUE ANITOPUTMOB, BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€H, MOCTEIIEHHOE
YCIIO’)KHEHUE U3y4aeMOoro MaTrepHuaia.

[Ipy w3ydeHWHM XUMHUM HEOOXOAWMMO OCYIISCTBJISATH B3aWMOJCHCTBHE HA
MOJINCEHCOPHOI OCHOBE.

TeopeTnueckuil Martepuan PEKOMEHAYETCS H3y4yaTh B IPOLECCE IMPAKTUYECKOU
JesTenbHOCTH. BO3MOXKHO BbIIENIEHUE OTAEIBHBIX YPOKOB HA PEIICHUE 3a7ad B CBS3H CO
CIIOKHOCTBIO aHanmm3a Tekcta oOydarommmucs ¢ 3[IP.  Opranmueckoe eTuHCTBO
MPAKTUYECKOW M  MBICIUTENBLHON JESITeNbHOCTH OOy4aroluxcs Ha ypOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XHMHUYECCKUX 3HAHUU U
ymenuii. Oco0oe BHUMaHHE MNPU U3YYCHUU XUMHH YICNIAETCS H3YYCHHIO «CKBO3HBIX)»
MOHSITHIA U (POPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHHS MaTEpHaIa.

enn u 3ana4un n3yveHust yaeOHOro npeamera « XHMHUSD

Obwue yeau n3ydeHus: yueOHOTO TpeaMeTa « XUuMUs» TpeacTaBieHsl B [IpuMepHoit
pabodeii mporpamMme OCHOBHOTO 00IIero oOpa3oBaHus. OHU aKTyaIM3HPOBAHBI C YUETOM
HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOTO 00IIero o00pa3oBaHus, HANpaBICHHOCTH
oOydeHUsl Ha Pa3BUTHE U CAMOPA3BUTHUE JTUYHOCTH, POPMHUpPOBaHUE €€ MHTEIUIEKTA U O0IIeH
KynbTypbl. OOydueHHe YMEHHUIO YUUTHCS U MPOJOIIKATh CBOE 00pa3oBaHNE CaMOCTOSATEIBHO B
HACTOSIIEE BPEMs SIBIISCTCS OJHOM U3 BOXHEHIINUX (PYHKIMH Y4eOHBIX MPEIMETOB, B TOM
YUCTIE U «XUMHMNY.

Hdns obywaromuxcs ¢ 3IIP, Tak »xe, kak M JUIsi HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTENbHYIO MpPOrpamMmy, TOMHHHUpPYIOIIEE
3HAYCHHUE MPUOOPETAIOT TAKHUE Yeiu, KaK:

" (opmupoBaHNE WHTEIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOSITCILHOMY TPHHSATHIO PEIICHUH, CIIOCOOHOW aJanTUpOBaThCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM KU3HU;

® HampaBJICHHOCTh OOy4YeHUS Ha CHCTEMaTHYecKoe MPHOOIICHHE YdJaluxcs K
CaMOCTOSITENIbHOM TO3HABATEeNbHON JAESITeTbHOCTH, HAyYHBIM M MPAKTUYECKUM
METOJIaM TIO3HaHUs, (DOPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMHUU;

® o0ecrnieyeHHe YCIOBUM, CITOCOOCTBYIOIMX MPUOOPETEHHUI0 OOYYAIOIIMMHUCS OTIBITa
pa3HOOOpa3HON MeATEeTbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMIICTEHIUH), MMEIOIIUX YHUBEPCAIBLHOEC 3HAYCHUE IS Pa3IUYHBIX
BUJIOB JICATEIBHOCTH;

" (opmupoBaHHEe YMEHUI OOBSICHATH U OICHUBATH SBJICHUS OKPY)KAIOIIETO MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYCHHBIX NIPU U3yUYEHUH XUMUU;

" QopmupoBaHHE y OOYYalOUMXCA FYMAHUCTHYECKHX OTHOLICHWH, TOHUMaHHSA



[IEHHOCTH XUMHWYECKHX 3HAHWHA I BBIPAOOTKH DKOJOTHYECKH IIeJIECO00pa3HOTro

MIOBEJICHUS B OBITY ¥ TPYJIOBOH JICATEIBHOCTH B LIENSIX COXPAHEHHS CBOETO 370POBbS

Y OKPYKaIOIIEH TPUPOIHON CPEJIbL;

® pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY NIPOQHIIS M HAIPABICHHOCTH JaTbHEHUIIIETO 00YyUCHHUSI.

Kypc HampaBieH Ha pemieHHe CIenyrIuX 3aday, 00eCHeYMBAIONINX PEATH3ALUI0
JUYHOCTHO-OPUCHTUPOBAHHOTO U JICATEIBHOCTHOTO TIOAXOJOB K OOYYCHHIO XUMHH
obyuatomtuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 001IIEro 00pa3oBaHMUS:

" (¢opMHUpOBaHHE IEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX  IPEJACTABICHUH O
BEIIECTBAX, WX TMPEBPAICHUSX U MPAKTUYECKOM MPUMEHEHUU; OBIIAJCHHE
MOHSATUWHBIM aIlapaToM U CHMBOJHYECKHUM SI3BIKOM XHMHH;

® OCO3HaHHE OOBCKTUBHON 3HAYMMOCTH OCHOB XHMHUYSCKOH HAyKH Kak OOJacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XWMUYECKUX IMPEBPAIICHUN HEOPraHWYeCKUX U
OpPTaHMYECKUX BEIISCTB KaK OCHOBBI MHOTHX SIBJICHHI YKHBOW W HEKUBOH MPUPOJIBL;
yriayOieHue npeICTaBICHH 0 MaTepUaAIbHOM €IMHCTBE MHPA;

® OBJaJICHUE OCHOBAMH XHMHUYECKOH I'DAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH U
00BEKTUBHO OLCHUBATH JXU3HCHHBIC CUTyallUH, CBA3AHHBIC C XHMHeﬁ, HaBBIKaMH
0e30macHOro OOpalleHusl ¢ BEIECTBAMH, UCIIOJIB3YEMBbIMU B TIOBCEITHEBHOW KH3HH;
YMEHHEM aHAJIN3UPOBaTh W ILIAHHPOBATH DKOJIOTHMYECKH Oe30I1acHOE IMOBEICHHE B
EISIX COXPAHEHHS 37I0POBbS U OKPY)KAIOIICH CPE/Ibl;

" (opmHpoBaHHE YMCHHUIl yCTaHABIMBATH CBSI3M MEKAY PEAIbHO HAOIIOaeMBIMU
XMMHUYECKUMHU SIBICHUSMH W TPOIECCAMH, NPOUCXOISIIMIMMH B MHUKPOMHpE,
OOBICHATD IIPUYNHBI MHOI‘OO6pa3I/I${ BCIICCTB, 3aBUCUMOCTD UX CBOMCTB OT COCTaBa u
CTPOCHHS, a TAKKE 3aBUCUMOCTh IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" NpHOOpETEHHE OIbITAa HCIIOIB30BAHMS PAa3UYHBIX METOJOB HW3YYEHHs BELICCTB,
HAOJIIOICHUST 32 WX IPEBPAILCHUSMHU TIPH IMPOBEICHHM HECIOKHBIX XUMHYECKHX
HKCTIIEPUMEHTOB C UCTIOIb30BaHUEM Ja00PATOPHOTO 000PYAOBAHUS U IPUOOPOB;

" (GopMupoBaHME NPEACTABICHUH O 3HAUYCHHHM XHMUYECKOW HAyKH M pEIICHHU
COBPEMCHHBIX OKOJOIMYCCKHX HpO6HCM, B TOM 4YHCJIC B HPCAOTBPALICHUHN
TEXHOT€HHBIX ¥ SKOJIOTHYECKHUX KaTacTpod.

Oco0eHHoCTH 0TOOPA M AN TAIUU Y4€OHOT0 MATEPHUAJIA 110 XUMHHU

OOyuenne ydeOHOMY mpeaMeTy «XUMHsS» HEO0OXOTUMO CTPOUTh Ha CO3JaHUU
ONTUMANBHBIX YCIIOBUH ISl YCBOCHHSI MPOrPaMMHOTO Marepuana oOyuaroutumucs ¢ 3I1P.
Bonwiioe BHUMaHHE JOMKHO OBITH yIEeTIEHO OTOOPY yueOHOTO MaTepuasga B COOTBETCTBUU C
MPUHIIMIIOM JTOCTYIMHOCTH TPHU COXpaHEHUH oOmero 6a3oBoro ypoBHA. OH JIOMKEH IO
COJIEpaHUI0 U 00BheMY OBITh aJanTUPOBAHHBIM J1Jis1 0O0y4atomuxcs ¢ 3[1P B cooTBeTcTBHHM C
UX 0coObIMH OOpa3oBaTelnbHBIMU TOTpeOHOCTSIMH. CremyeT oONeryuTh OBJIAJICHUE
MarepuasioMm oOydaronumucs ¢ 3[IP mocpencTtBom ero aetanbHOrO OOBSICHEHHS C
CUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B NPUMEHEHUU 3HAHUU C
WCTIOIb30BAHUEM  TIPHEMOB  QJITOPUTMHU3AIMK W BH3YAIBHBIX  OMOp, OOy4YeHHUS
CTPYKTYPUPOBAHUIO MaTepuaa.

bonbiroe 3HaueHne Jj1sl HOJHOLIEHHOTO YCBOEHUSI yueOHOro MaTepuaia UMeeT onopa
HA MEXIIPEJAMETHBIE CBSI3U BOMPOCOB, M3Y4aeMbIX B JAHHOM Kypce, C TaKUMH Y4eOHBIMH
npeameTamu kak «['eorpadus», «dusnkay, «buonorus». [lo3Bossis paccMaTpuBaTh OAUH H
TOT K€ y4eOHBI MaTepHall ¢ Pa3HbIX TOUEK 3PEHHS, MEKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT
€ro JIydlleMy OCMBICICHHIO, 0oJjiee MPOYHOMY 3aKPEIUICHUIO IOJYyYEHHBIX 3HAHUN H
MPaKTUYECKUX YMEHUH.

[Ipn moAroToBKE K ypoKaMm YYHTEIh JOJDKEH MPEeIyCcMOTPEeTh (HOPMHUPOBAHHE Y
oOyuaroluxcs yMEHUH aHalIM3UpoOBaTh, CPAaBHHUBATh, O0OOIIATH M3y4yaeMbId MaTepHal,
IUIAHUPOBAaTh  IPEJCTOSIYI0 padoTy, OCYIIECTBIATh CaMOKOHTposib. HeoOxoaumo
MOCTOSSHHO ~ CIEAWTHh 32 MPAaBHJIBHOCTHIO PEUEBOTO  OQPOPMIICHHS  BBICKAa3bIBAHUN

obyuatomtuxcs ¢ 311P. 4



B cBa3u ¢ 0OCOOCHHOCTSIMH TIOBEJEHUSN JAesTeNbHOCTH oOyuwarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTb, =~ HEOPraHM30BaHHOCTb)  HEOOXOIUM  CTpOXKaMIIMil  KOHTPOJIb
coOMIoICHNs TPaBUJl TEXHUKH O€30MACHOCTH NpPU MNPOBEACHUM JIaOOpaTOpHBIX paboT B
XMMHUYECKOM KaOUHeTe.



IIpumepHbie BuABI aesiTebHOCTH oOydarommxcst ¢ 3IIP, o0ycioBiieHHbIe 0CO0OBIMH
00pa30BaTeJIbHBIMU NOTPEOHOCTAMHU M oO0eclneYuBaIONIHE OCMbBICJIEHHOE OCBOEHHE
coep:kaHuM 00pa3oBaHMs MO MpeaAMeTy «XHUMHS

Coneprxanne BUIOB JesTeabHOCTH oO0yuatomuxcs ¢ 3[1P Ha ypokax XuMuu onpenesnseTcs ux
0co0BIMU 00pa30BaTeNbHBIMU NTOTPEOHOCTAMU. [loMuMO mupoko ucnoiaszyemsix B OOIT
OOO o6mmx a7 Bcex OOYyYaromIMXCsl BHUAOB JIEATEILHOCTH CIEAYET

YCUJIUTh BHBI JESITeTbHOCTH, CIeUU(UIHbIE

IUTA TAHHOU KaTeropuu 00y4Jarommxcs, Jyisi o0ecredeHus
OCMBICJICHHOTO OCBOEHUS COJICpKAHUS 00Pa30BaHUS 10 MPEAMETY: YCUIICHHE MPEAMETHO-
MPAKTUYECKON JEATETLHOCTH C aKTUBU3AIIUEN CEHCOPHBIX CHCTEM; YepeIOBaHUE BUOB
NEeSTeNbHOCTH, 3aJeHCTBYIOIMINX Pa3IUYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaa C
OTIOPO¥ Ha aJITOPUTM; IIOMIArOBOCTH» B M3yUYEHWU MaTepuaia; MUCIOJIb30BaHUE
JIOTIOTHUTETHPHON BU3YaJIIbHON OMOpPHI (TUTaHBI, 00pas3Iibl, CXEMBI, IIIA0I0OHBI, OTIOPHBIE

tabmuipl). s pazsutus y o0ydaromuxcs ¢ 3[1P ymenus JIeNIaTh  BBIBOJIBI,

(hOpMUPOBAHUATPAMOTHOTO pEeUeBOro  BBICKA3bIBaHUSI HEOOXOAMMO UCTIOIH30BATh
oropHBbIe ciioBa U Kiume. Oco0oe BHUMaHUE CIEAYET YISIUTh 00YICHUIO
CTPYKTYpHUPOBAHUIO MaTepHalia: COCTaBIEHNE PUCYHOUYHBIX U BepOaTbHBIX CXeM,
cootBercTByeT OOIT OOO.

Hnst obyuaromuxcst ¢ 3[IP cyimiecTBeHHBIMH SIBIISIOTCS TPUEMBI  pabOTBI C
JIEKCUYECKUM MaTepuaioM 1o npeamety. [IpoBoautces cnenuanbHas padoTa 1Mo BBEIECHUIO B
AKTUBHBIA CIIOBapb 00YYaIOINXCsl COOTBETCTBYIOMICH TepMUHONIOTHH. 3ydaeMbie TepMUHBI
BBOJISITCSI HA IOJINCEHCOPHOM OCHOBE, 00s3aTeNbHAa BU3YyaJIbHAs MOJAJEP)KKA, AJITOPUTMBI
paboTHI ¢ oNpeeTICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyallu3allii TePMUHOIOTHH.

Mecto yuedHOro npeamera « XuMusi» B y4eOHOM IJI1aHe

B cootBercTBuM ¢ PenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero o0Opa3oBaHUs y4eOHbIM npeaMeT «XUMHS» BXOIUT B NPEAMETHYIO
obnacth «EcTeCTBEHHOHAYYHBIE IPEMETBDY U ABISAETCA 005A3aTEIIbHBIM AJIS U3yUEHHUS.

VY4eOHbIM IUIaHOM Ha e€ u3yueHHe OTBe/leHO 136 yueOHBIX 4acoB — MO 2 4 B HEJEII0
B 8 1 9 Kilaccax COOTBETCTBEHHO.

Copnepxanue yueOHOro mnpeamera «Xumus», IMpeacrasieHHoe B [IpumepHoit
paboueii mporpamme, cootBercTByeT ®I'OC OOO, pazpaborano ¢ yuerom IlpumepHoii
OCHOBHOM 00pa30BaTeNbHOM HpPOrpaMMbl OCHOBHOI'O 00ILEro o0pa3oBaHUsA O y4eOHOMY
npeamery  «XuMus»,  coorBercTByer  IIpuMepHOl — amanTHUpOBaHHOM  OCHOBHOM
o0pa3oBaTenbHOMN MPOrpaMMe OCHOBHOTO 00IIero 00pa3oBaHus 00Y4aIOMUXCs ¢ 3aACPIKKON
NICUXUYECKOTO Pa3BUTHS.

COCT



COAEPKAHME VYEBHOI'O ITPEAMETA «XUMMWA»

8 KJIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHS

[Ipenmer xumun. Poab xumuu 8 HcusHu uenogexa'. Tena u BemecTBa. Pusmueckue
CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE BEUIECTB. Xumus 6 cucmeme HayK. Huctbie
BemectBa U cMmecu. CriocoObl pasznmenenusi cmecei. [IpaBuiia Ge3omacHOro oOparieHust ¢
BEIIECTBAaMH U J1a0OPAaTOPHBIM 000pynoBaHUEM. [IoHAmMUe 0 MemOoOax NO3HAHUSL 8 XUMUU.

ATOMBI M MOJEKYJIbl. XHUMHUUYECKHE 3JEMEHThI. 3HAKH (CHUMBOJIbI) XUMHUYECKHX
snemeHToB. OTHOCHUTENbHAasE aToMHass Macca. [IpocTeie M ClOXHBIE BeHIECTBA. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTH aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKoH
nocmosHcmea cocmaga eewjecms. OTHOCUTENbHAs MOJIEKYJsIpHas Macca. MaccoBasi 107
XUMHUYECKOI'0 AJIEMEHTA B COCIMHEHHH.

DU3NYECKUE U XUMUYECKUE SBJICHUA. XUMHUECKas peakuus. [I[pu3Haku XuMHUECKHUX
peakuuii. YpaBHEHHS XMMHYECKUX pEakUMid. 3aKOH COXPAHEHUs MAacChl BEILECTB.
Krnaccudukanus XuMHYECKUX peakiuil (COSTMHECHHUS, PA3JI0KCHHS, 3aMEIIICHUSI, OOMEHA).

XHUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYIOH, C IpaBHJIaMH
pabotel B nabopatopun W npuémamu oOpamieHusi ¢ J1abopaTOpHBIM O00OpPYIOBaHUEM;
U3y4YeHHEe U oOmnucaHue (U3MYECKHX CBONCTB OOpa3lOB HEOPraHUYECKUX BEIECTB;
HaOmoeHne pu3uveckux (IUIaBJICHUE BOCKA, TAssHHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE,
KHUIIEHWE W KOHJEHCALUs BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHHE MEIHOMN
IIPOBOJIOKH, B3aMMOJEICTBHE MeJa C KUCJIOTOW) SIBJICHUM, HaONIOJEHHWE U OINHUCaHuE
MPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakuuid (pas3lokeHHe caxapa, B3auMOJICHCTBUE
CEpHOW KHCIIOTBI C XJOpUIoM Oapwsi, pasnoxenue ruapokcuna meau (I1) mpu HarpeBanuw,
B3anMOJieiicTBie >keie3a ¢ pacTtBopoMm conu menu (I1));u3yuenue criocoOoB pazaeneHus
cMeced (Cc  TOMONIBI0  MarHuta, (UIBTPOBAHUE, BHIAPUBAHUE,  JUCTUJUISIIHS,
xpomatorpadus), HPOBEJICHHE OYHCTKH IOBAPEHHOW COJIM; HAOIIOJIEHUE U OIKCaHUE
pe3yIbTaTOB MPOBEACHHS OMbBITA, WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl; CO3/IaHUE
MoJIeTIei MOJIEeKY (IIapOCTEPIKHEBBIX).

Ba:kHeiime npeacTaBuTeIM HEOPraHUYECKHUX BEleCTB

Boznyx — cmecsk rasos. CoctaB Bo3ayxa. Kucinopoa — 37eMeHT U IpOCTOE BEILECTBO.
Haxoxxnenne kucimopojga B mpupoje, (U3MYECKHe W XHUMHYECKHE CBOWCTBa. Peakmmn
TOPEHUs MPOCTHIX U CIOXKHBIX BemecTB. CriocoObl MoMyyeHHs KUcIopoia B 1abopaTopuu u
npomviunennocmu. llpumenenune xucnopona. [Tonstue 06 okcunax. KpyroBopor kucioponaa
B nipupoze. 0301 — aniomponuas Mooupurayus Kuciopood.

Tennosout s¢hghexm xumuueckou peaxyuu, mepmoxumuiecxkue YpasHeuus, K30- U

SH/IOTEPMHUUYECKHE peaKUUH. 10onaugo. yeonb u Mmemau. 3azpssHeHue 6030yXa, yCuleHue
NapHuKo8020 3gpexma, pazpyuierue 030H08020 ClO.

KonnuectBo BemectBa. Mosb. Momsippas Macca. 3akoH ABoraapo. MosipHbIii
00bEM razoB. Pacuersl o xumuueckoil ¢opmyse. PacueTsl MaccoBOM JOIM XMMHUYECKOTO
2JIEMEHTAa B COEIUMHEHUM, KOJMYECTBAa BEIIECTBA, MOJSIPHON Macchl, MOJSIPHOTO oO0bema
ra3oB. PacuéTsl 10 XUMHUYECKUM YPABHEHUSIM.

Quzuueckue ceovicmea 6oovl. Bona. Ee cocTtaB, cTpoeHne U MOJEKylbl. Booa kax
pacmeopumensb. PacTBOpBL. [lonamue O HACLIWEHHBIX U HEHACLIWEHHbIX pPACMEopax.
Ilonamue pacmeopumocmu eeugecme 6 gode. Pacuer MaccoBO# /1011 BELIECTBA B pacTBOpE
(mpouieHTHas KOHLEHTpauusa). MaccoBas 101 BEILIECTBA B paCTBOPE. Xumuueckue ceoucmea
8000bl (paznodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, okcuoom cepul (IV) peaxyuu c
Memaniamu, KUCIOMHLIMU U OCHO8HbIMU OKcuoamu). [lowamue 06 ocnoeanusax. Ponb
pacmeopos 6 npupooe u 8 dcusHu uenrogexa. Kpyzoeopom 6o0vi 6 npupooe. 3arpsi3HeHUE
IIPUPOHBIX BoA. OXpaHa M 04MCTKA IPUPOAHBIX BOJ.

Baxkueiiniue KJIACCHI HEOPTaHUYECKHUX COEIUHEHUN. Knaccudukanus
HEOPraHM4ECKUX COeNMMHEHUH. OKCHIBL: COgTaB, Kiaccu(ukamus (KUCIOTHBIE, OCHOBHBIE,



amgpomepHule, Hecoreobpazyiowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)),
HomeHnknamypa. Ilonyuenue u XUMHYECKHE CBOMCTBA OKCHIOB (B3aMMOJICHCTBHE C BOJIOH,
kucinotamu, Imenodyamu). OcHoBanus. Knaccudukanms ocHoBaHmit: mEnoun U
HepacTBOpUMbIE OcHOBaHMs. HomeHkiaTypa ocHoBaHuil. DuU3MUECKHE U XUMHUYECKHE
CBOMCTBa OCHOBaHMM (B3aMMOJIEUCTBHE C OKCHIAMH HEMETAJUIOB, KHUCJIOTAMH, COJISIMH).
Ilonyuenue ocnosanuii.

Kucnoter: cocrtaB, knaccudukaiys, HOMEHKIATypa, (U3HUYECKHE U XHUMHUYECKHE
CBOICTBa (B3aMMOJAEHCTBHE C METaJUIaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHHUSMH, COJSIMH,
Ha MpUMepe COJISTHOM M CEPHOU KHUCIIOT), cnocobwl noaydenus. Psn aktuBHOCTH MeTaiioB H.
H. bekerosa. Conu (cpeqHue): HOMEHKIIATypa Coliel, cnocodwul nonyuenus, B3auMOAECHCTBHIE
coJieil ¢ MeTajslaMu, KUCJIOTaMHU, LIeJI0YaMHU U COJISIMH, IPUMEHEHHE.

[Tonsatne 00 amdoTepHBIX THIPOKCHAAX (HAa MNpUMEpe LHUHKA U ANIOMUHUA):
Xumudeckue ceoticmea (83aumooelcmsue ¢ KUCIOMAMU U WeN0YamMu, Paslodcenue npu
Hazpesauuu) u noiyyeHue.

l'enernueckass CBA3b MEXIy KJIaccaMd HEOPraHMYECKHUX  COCAMHEHUIL.

I'enernueckue pspl.

XHUMHUYECKUHN DKCIIEPUMEHT: KaYECTBEHHOE OIIPENEIICHUE COIEpKaHUSA KUCIOpOAa B
BO3JyXe; TOJyYeHUE M H3Y4YEHHE CBOICTB KHUCIOpOAa; HAOIIOJCHHE B3aUMOJICHCTBUS
BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HMKHOBEHHS M NpEKpallleHUs ropeHus (moxapa);
O3HaKoMJIeHHe ¢ oOpa3laMu OKCHUIOB U OINHCAHUWE HMX CBOWCTB; MOJyYE€HUE U H3YUYECHUE
CBOWCTB BOJoponaa (TopeHue); HaOIoJeHHE OOpPa3IOB BEIIECTB KOJIMYECTBOM | MOIb;
UCCIIeIOBaHHEe OCOOEHHOCTEH pPACTBOPEHMsSI BEIIECTB C PA3IMYHOW PacTBOPHUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM [0JIEM PacTBOPEHHOIO BEILECTBA;
B3aMMOJICIICTBHE BOJBI C METaulaMU (HAaTpHUEeM M KajblueM) (BO3MOKHO HCIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB); ONPEAEIEHUE PACTBOPOB KUCIIOT U LIEJI0YEH C IOMOILBIO UHAUKATOPOB;
uccleIoBaHie 00pa3lloB HEOPIraHUYECKUX BEIIECTB PA3IIUYHBIX KIaCCOB;

HaOJI0IEHUE N3MEHEHMsI OKPAaCKU MHAMKATOPOB B PAacTBOpaX KHUCIOT U ILEN0YEl; U3ydeHUe
B3aumoeicTBus okcuga Mmenu(ll) ¢ pacTBopoM cepHOM KHCIIOTBI, KUCIOT C METaJUIaMU,
peakuyii HEWTpalau3alKy; IOJYyYECHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJljla JPYTMM W3 pacTBOpa COJM; PEIIEHHE DKCIEPUMEHTAIBHBIX 3aJad II0 TEMe
«Baxunennme Ki1accel HEOPraHUYECKUX COCAUHEHUN.

IHepuoanyeckuii 3axon u [lepuoanueckas cucrema

xumuuyeckux jiemeHToB /I. . MenneneeBa. CTpoeHnne aTroMoB. XMMHUYeCKasi

¢BfA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIHU

[lepBble MOMBITKM KiIacCU(UKAMM XMMHUYECKUX 371eMeHTOB. [loHsTHe 0 rpymmax
CXOAHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TajoreHbl, MHEPTHHIC
rasbl). DiemMenmsl, KOmopbvle 00pasyiom am@omephvie OKCUObL U 2UOPOKCUODL.

[lepnonnueckuii 3akoH. llepuoguyeckas cucTeMa XWMHYECKMX JJI€MEHTOB /.
U. MenneneeBa. KopoTkonepuonnas u orunnonepuoonas hpopmsl [leproandeckoit cucteMsl
xumuueckux snemeHToB [[. M. MenneneeBa. Ilepuonbl u rpynmbl. PU3NYECKUH CMBICH
MIOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifep. HMzomonwvl. Dnektponbl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMOB MmepBbIX 20 XuMHYecKHX 3yeMeHTOB [lepuoandeckoit
cuctemsl [[. 1. MenneneeBa. XapakTepuCTHKAa XUMMUYECKOTO JIEMEHTA 10 €r0 MOJIOKEHUIO
B [Iepnonnueckon cucreme /1. 1. Menneneena.

3akonomepHocmu u3MeHeHus CEOUCME DJIeMEHMOE8 MANbIX Nepuooos U 2IAGHLIX
nOO2pynn, 8 3a8UCUMOCIU OM AMOMHO20 (NOPsI0K08020) HoMmepa 3nauenue Ilepuoouyeckozo
3akona u Illepuoouueckou cucmemvl XUMUYECKUX DIEMEHMO8 Ol pa3eumus HAyKu u
npaxmuxu. /]. 1. Menoenees — yuémwiii u 2panicoOaHuH.

Xumunueckass cBs3b. KoBaneHTHas (MOJisipHAas M HEMOJSIpHAas)  CBSA3b.
DnexmpoompuyamenbHOCmMb AMOMO8 XUMUYECKUX d1emenmog. VIoHHast CBA3b.

Crenenp okxucieHus. OKHCIUTEIBbHO-BOCCTAHOBUTENBbHBIE peakuuu. IIponeccesl
OKHCJICHUS ¥ BOCCTAHOBJIEHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

XVUMHYECKUH DKCIEPUMEHT: I/I3yquI/1§ 00pa3LoB BEIIECTB METANIOB U HEMETAJIIOB,;



B3aMIMOJICHCTBUE THAPOKCHAA IMHKA C pAacTBOpAMHU KHUCIOT M IIENIOYeH; MpPOBEIACHHE
OIBITOB, WUTFOCTPUPYIOIIUX TMPHUMEPbl  OKUCIUTEIHHO-BOCCTAHOBUTEIFHBIX — pEaKIUit
(ropenHue, peakiiu pa3ioKEHUs, COCTUHECHHUS).

Me:xnpeaMeTHble CBA3U

Peannzanmsi MeEXNpeAMETHBIX CBS3€Ml MpU M3YYEHUHM XUMHUM B 8 Kiacce
OCYULIECTBIISICTCS Yepe3 HMCIIOIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
TOHSITHH, SIBJISIFOIIMXCS CUCTEMHBIMH ISl OTJENBHBIX HPEJIMETOB €CTECTBEHHO- HAYYHOTO
IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TIOHSATHS: HAyYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaIM3, CHUHTE3, KIacCU(pUKANUs, NEPHOAUYHOCTh, HAONIOJCHUE, IKCIICPUMEHT,
MOJICTTHPOBaHKE, H3MEPEHHUE, MOJICb, SIBIICHHE.

®dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKIUJA, H30TOIIbI,
panTMoOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUIECKHNA 3apsijl, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3MUECKUE BEIWYMHBL, EIMHUIBI H3MEPEHHUs, KOCMOC,
IUTaHeTHl, 3BE3/1b1, CoMHIIE.

Buonorus: ¢porocunres, n1pixanue, buocgepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaNIbl, TOPHBIE TIOPOABI, TOJIE3HbIE
HCKOIIaeMble, TOTTUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BeurecTBo H XMMHYECKas peakust

Ilepuonuueckuit 3axkoH. Ilepumonmueckas cucTeMa XMMHYECKUX DJIEMEHTOB [l
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX
AJIEMEHTOB INEPBBIX TPEX NEPHUOJOB, Kajaus, KaJbLUsi U UX COEAMHEHUN B COOTBETCTBHM C
IIOJIOXKEHUEM AJIEMEHTOB B Ileproinueckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABI XUMUYECKOW CBS3U. THIIBI KPUCTAITIMUYECKUX PEIIETOK,
3G8UCUMOCb  CBOUICME Beujecmsd Om Muna KpUCMALIUYECKoU pewémrku u 6uoda
XUMUYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKHUX BeUIeCTB (MEXIyHAapoJHas U
TpUBHAJIbHAsA). XUMUYECKUE CBOMICTBA BELIECTB, OTHOCAIIMXCS K Ppa3IMYHBIM KJlaccam
HEOPraHWYECKUX COEMHEHMM, TEHETUYECKAsl CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanuss XMMUYECKHX pEaKUMi MO pa3iIMYHBIM MpU3HAKaM (IO YHUCTy H
COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHIO
CTENIEHEH OKHUCIEHUS XUMUYECKUX JJIEMEHTOB, II0 o00Opamumocmu, no  y4acmuio
Kamanuzamopa). IK30- U SJHAO0TEPMHUUECKHE peakuu. 1epmoxumuieckue ypagHeHusl.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumeix u
Heobpamumbvlx Xumuyeckux peakyusx. [Ionamue o 20MO2eHHbIX U 2eMEePOSeHHbIX PeaKyUsx.
Ilonamue o xumuueckom paenogecuu. CmeweHue Xumuuecko2o paenosecus. DPaxkmopul,
BAUAIOWUE HA CKOPOCTb XUMUYECKOU PeaKyuu U NOA0IHCEHUE XUMUUECKO20 PABHOBECUS.

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOMN peaKLmH. CocraBnenue ypaBHEHUI OKUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH C UCIIOJIb30BAaHIUEM METO/Ia JIEKTPOHHOT 0 OanaHca.

Teopust 3NEKTPOTUTUYECKON JUCCOLMAIMU. DJICKTPOJIUTHYECKAS IHCCOIMALIMS.
DNEKTPONUTHI U HEBNEKTPOIUThl. KaTHoHBI, aHMOHBL. Mexanusm ouccoyuayuu eewjecms c
PA3TUYHBIMU 8uoamu xumuyeckou ceasu. I[lonamue o cmenenu ouccoyuayuu. CUIbHBIE U
cy1abblIe SJIEKTPOITUTHI.

Peakuuu nonHOro oOMeHa. YcClOBUS MNpPOTEKaHUS peakiuii MOHHOTO OOMeHa M0
KoHIA. [lomHbIE M COKpal€HHBIE MOHHBIE YpPAaBHEHMS peakiuil. XHMMHYECKHE CBOMCTBA
KHCIIOT, OCHOBAHHI U coJiel B CBETE MPEACTABICHUI 00 3NEKTPOTUTHUECKON THUCCOIMALINU.
Cpena pactBopa. KadecTBeHHbIE peakIlMd Ha KaTHOHBI W AHUOHBI XJIOPUA-, OpPOMH/I-,
uonuna-, cyibdar-, kapOboHaT-, cuinukar-, ¢ocdaT- aHUOHBI;, THAPOKCHI-UOHBI; KATHOHBI
aMMOHHUSI, MarHusl, KaJbllus, amfoMuHusA, xenesa (2+) um (3+), meam (2+), 1MHKa,

MPHUCYTCTBYIOIIKE B BOJAHBIX PacTBOpaXx.
9



XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C MOJICIISIMUA KPUCTAJUIMYECKUX PEIIETOK
HEOPTraHWYECKHX BEIECTB — METANIOB M HEeMeTa/uloB (rpadura U anmasa),
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CIIOXKHBIX BEIIECTB (XJOpHAA HATPHsI); MCCIEJOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKON
peaKkuuM OT BO3ACHCTBUS PA3IMYHBIX (PAKTOPOB; HCCIEIOBAHUE AIIEKTPOIPOBOTIHOCTH
pPacTBOPOB BELIECTB, MPOILECCA ANUCCOLMAIMM KHUCIOT, IHIeJo4eld M cosell (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPHAJIOB); IMPOBEACHHE OIBITOB, HUIIOCTPUPYIOUIMX TPH3HAKH
MPOTEKaHUs PeaKkInii HOHHOTO oOMeHa (00pa3oBaHMe OCajKa, BBIICTICHUE Ta3a, 00pa3oBaHHe
BO/JIbl); OIBITOB, UJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUii
(ropeHme, peakiuy pas3IoKeHHs, COeTMHEHHS); paclio3HaBaHHE HEOPTaHMYECKUX BEIIECTB C
MIOMOIIBIO0 KaYECTBEHHBIX PEAKIIMNA Ha HOHBI; pellleHNe SKCIePUMEHTAIbHbIX 3a7ay.

Hemeranibl 1 X cOeIMHEHUS

OOmas xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CtpoeHue U (U3MUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XuMHYecKre CBOMCTBA Ha MpUMeEpe XJiopa (B3aUMOJAEHCTBHE ¢ METaulaMU, HEMeTallJlaMHi —
BOJIOPOJIOM M KHUCIIOPOJOM, wenouamu). Xinopoogopoa. CoisHas KUCIOTa, XUMUYECKHE
CBOWCTBa, no.yueHue, NPUMEHEHUe. /leiicmeue Xxaopa u Xaopoeooopood HA Op2aHUM
yenogexa. Baxuenue XJopuapl U UX HAXOKIECHHUE B IPUPOLE.

O6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB
KHCJIOPOJIa ¥ CEPbl. XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

Ctpoenne u (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa W CEpBI.
AnnotponHeie Momu(pUKANMKM KHUCIOpOJa U cepbl. XHUMHYECKHE CBOMCTBA Cepbl
(B3auMonelicTBUE C Hememaniamu — BOJAOPOJOM M  KHUCJIOPOJOM, MeTajljlaMH,

KOHYEHMPUPOBAHHLIMU  A30MHOU U  ceprou Kuciomamu). (CepoBOAOPON: CTPOCHHE,
¢dbuznyeckue W XUMHYECKHE CBOMCTBA (KHUCJIOTHBIE WU BOCCTAHOBHUTEIbHBIE CBOMNCTBA).
Oxcuapl cepbl Kak MPeICTaBUTENM KHUCIOTHBIX OKCcHUIoB. CepHas KUCIOTa: QU3HUYECKUE U
XUMHUYecKkue cBoicTBa (oOmme u crenuduieckne). Conu CepHOM KHUCIOTHI, KaueCTBEHHAS
peakiusa Ha cynbpaT-uoH. CepHUCTasE KUCIOTA. Xumuueckue peakyuu, iexcauwjue 8 0CHoOge
NPOMBIUIIEHHO20 CHOCOOa nonyyeHusi cepHou Kuciomwl. HaxoxneHue cepbl U eé
coequHeHWt B mpupojge. [IpumeHeHwe cepsl W €€ COCAMHEHHW B OBITY W B
MPOMBIIIJICHHOCTH. Xumuyeckoe 3azpssHenue OKpydcaouel cpedvl COeOUHeHUAMU Cepbl
(Kuciommuovie 00HCOU, 3a2ps3HerUe 8030yXa U 6000EMOB), CHOCOObL €20 NPedOMBPAUeHUSL.

OOmast xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB
a3zoTa u (ocdopa, XapakTepHbIE CTEIICHU OKHCICHUSI.

A30T, pacmpocTpaHeHHEe B Tpupoie, (U3WYECKHe W XHMHYECKHe CBOWCTBA
(B3auMOJICHICTBYE C METaJUIaMUA U HEMETaJUIAMU - KUCJIOPOAOM U BoJopoaoM). KpyroBopot
a3oTa B mpuponae. AMMHuak: GU3NYECKHE U XUMHUYECKHE CBOMCTBa (OKUCIIEHHE, OCHOBHBIE
CBOMCTBAa BOJHOIO pacTBopa), noayuyeHue W TmpuMeHenwe. ConM aMMOHUS: COCTaB,
¢bu3MYecKne MW XMMHYECKHE CBOWCTBA (pa3joKE€HHE, B3aMMOJCHCTBHE CO IIIEJIOYaMH),
npuMmeHeHue. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THas KHCIOTa, e€ pu3udeckue
U XUMHYECKHE CBOMCTBa (00mue u crnenuduieckue), noayuenue. Hurpatsl (paznoxeHue).
A3zorucras kucinorta. Mcmonb30oBaHME HUTPATOB H  COJIEW aMMOHHS B KauyecTBE
MUHEPATBHBIX YIOOpeHUH. Xumuueckoe 3acpssHenue oxpycaroujeli cpeovl COeOUHEeHUIMU
aszoma (Kuciomuule 0024cOU, 3a2ps3Henue 8030yXd, NOYBbl U B000EMOB).

®Dochop, arromponusvie moouguxayuu ¢pocopa, GUNIECKUEe U XUMHUYECKUE
CBOWCTBA (B3aMMOJCHUCTBUE C METAIUIAMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOLL U
cepnoul  kucromamu). Oxcun ¢ochopa (V), oprodochopnas kucinora: (GU3MUECKUE U
XHUMWYECKHE CBOWCTBA, nojayuenue. [lowsamue o MUHEpanbHuIX YOOOpeHUAX: HUmMpamol u
docamor. Tlonamue o komniekcuvix yooopenusx. OOIIas XapaKTEPUCTHKA AIEMEHTOB
IVA-rpynmel. OcoOEHHOCTH CTPOCHHS aTOMOB YIJIEpOJa W KpeMHHUSA. BajleHTHOCTh H
XapakTepHbIe CTENEHH OKHCIEHUS aTOMOB yriepoAa © KpemHHs. PacmpoctpaHeHue
yraepoja B MPUPOJE, XapaKTEpPHbIE CTETIEHU OKUCIICHUS.

VYrnepon, annorponssie Moaudukanuu (rpagur, anmasz), Gusnueckue 1 XUMUYECKUe
CBOMCTBA  MpPOCTBIX  BEIIECTB  (B3aUMOJEWCTBME C  MeETalyIlaMH, HEMeTaJljlaMH,
KOHYEeHMPUPOBAHHBIMU A30MHOU U cepHou kuciomamu). AncopOiusi. Kpyrosopot yriepoaa
B npupone. Okcuabl yriepoja, UX (QU3NYECKHe U XMUMHUYECKHE CBOMCTBA, MOJMyYeHUE U
pUMEHEHHE, JCWCTBUE Ha OPraHU3M 4eJOBEKa. JKojocuueckue npoodiemvl, C8A3AHHblE C
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okcuoom yenepooa(lV); eunomesa 2n106a1bHO20 NOMENNIEHUs KIUMAma, HNAPHUKOBbLU
agpgpexm. YronapHast KUCIO0Ta U €€ CONM, UX (PU3NYECKHE U XUMHUUECKUE CBOMCTBA, nOTyYeHuUe
u npumenenue. KauecTBeHHasi peakuusi Ha kKapOoHaT- nOHbI. Vcnoiap3oBaHne KapOOHATOB B
OBbITY, MEJMILIMHE, TPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

OO0mue npenacraBieHUs 00 OCOOEHHOCTAX COCTaBa W CTPOEHUS OPraHUYECKUX
COEMHEHUI yriiepofa (Ha mpuUMepe MeTaHa, STHICHA, 3TaHOJ]a, YKCYCHOM KUCIOTHI. Hx
cocmas u xumuyeckoe cmpoenue. Knaccugpurayus opeanuueckux eewecms. llonarue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBaX: JKUPax, Oelkax, yrieBoJax — M UX pPOJH B JKU3HU
qesioBeka. Mamepuanvrhoe eOUHCmME0 Op2aHU4ecKux U HeOp2aHU4eCKUX coeOUuHeHull.

Kpemuuii, ero ¢pu3nueckne u XUMUYIECKUE CBOMCTBA (HA MPUMEPE B3aUMOJICHCTBUS C
MeTaJUlaMH U HEeMeTalllaMu), nojyuenue u npuMmeHeHue. Coedunenuss KpeMHusi 8 npupooe.
Obwue npeocmasnenus 06 okcude kpemuua(lV) u xpemnuesoii xucirome. Cunuxamul,
Qusuueckue u XumuiecKue c8OUCMEd, NoayyeHue U npuMeHeHue 8 Oblmy, NPOMbIULIEHHOCHU
(6 MeOUYUHCKOU, I1eKMPOHHOU, CMpPOUmenvHou u op.). Baoxcueiwue cmpoumenvhvie
mamepuansl: Kepamuxa, Cmexio, yemenm, 6emoH, dxcene3obemon. Ilpobremvr be30nacnozo
UCNONb308AHUSL CIPOUMENbHBIX MAMEPUATIO8 8 HOBCEOHEBHOU IHCUZHUL.

XUMHUECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa310B HEOPraHUUYECKUX BEIEeCTB, CBOWCTB
COJISTHOM KHCJIOTBI; TIPOBE/ICHUE KAUECTBEHHBIX PEaKIUil Ha XJIOPHUI-HOHBI M HAOIIOJCHUE
IPU3HAKOB MX MPOTEKAHMS; OMBITHIL, OTpaxkarole (U3NYECKUEe U XUMHUYECKUE CBOMCTBa
raJIOTeHOB ¥ MX COEAMHEHHH (BO3MOXHO MCIIOJIb30BaHIE BUIEOMATEPHAIIOB); 03HAKOMIICHHE
c oOpa3namMu XJOpPHJIOB (TaJlOreHUI0B); O3HaKOMJEHME C oOpa3laMu cepel U €€
COeMHEHUSIMH (BO3MOXKHO HCIIOJIB30BaHUE BHJCOMATEPHANIOB); HAONIOIEHHE Tpoliecca
oOyIJIMBaHUs caxapa IO0j JeHCTBHMEM KOHIEHTPHUPOBAHHOW CEPHOM KHUCJIOTHI; HM3Y4YEeHUE
XUMHUYECKUX CBOMCTB pa30aBJIE€HHON CEpHOI KHCIIOTHI, IPOBEICHUE KaueCTBEHHOMN peakiuu
Ha Ccyib(aT-uoH U HaOIIOJeHUE NpU3HaKa e€ MPOTEKAHUs; 0O3HAKOMJICHHE ¢ (PU3NYECKUMU
cBoiictBaMu  a3ota, (ochopa U HUX COECOAUHEHUH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEpPHAJIOB), 0Opa3aMH a30THHIX (OcOpPHBIX YAOOpEeHHii; MojJydyeHHe aMMHaKa U
M3yYeHHE ero CBOWCTB; MPOBEJCHNWE KaUYECTBEHHBIX PEakIii Ha MOH aMMOHHUS U Qocdat-
VOH U U3y4YeHHE MMPU3HAKOB UX MPOTEKAHUs, B3aUMOIEHCTBIE KOHIIECHTPUPOBAHHOM a30THOM
KHCJIOTBl C MeZIbi0 (BO3MOYKHO HCIIOJIb30BaHUE BHCOMATEPHANIOB); W3YyUEHHE MOJEIen
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura; O3HaKOMIIEHHE C MPOIECCOM aJcopOIuH
pPacTBOPEHHBIX BEHIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a; MOydeHHE
YIJIEKUCIOrO Ta3a M M3Y4YeHHE €ro CBOWCTB; MPOBEAECHUE KAaueCTBEHHBIX peakIMuid Ha
KapOOHAT- W CHWJIMKAT-MOHBI W HW3YYEHHE MPHU3HAKOB WX IPOTEKaHWs;, O3HAKOMJICHHE C
MPOAYKIMEH CUIMKATHON MPOMBIIIJIEHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 33134 [0 TeMe
«BaxxHennme HeMeTauIbl ¥ UX COEAUHEHUS.

MeTaJ/Liibl 4 MX COEINHEHHUS

OO0mias xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METaUIOB HA OCHOBAHHMHM HX
nojoxenuss B Ilepuomumueckoit cucreme xumuyeckux snaeMmeHToB . WM. MenneneeBa u
ctpoeHuss atomoB. CTpoeHue MeTayioB. Mertaluyeckas CBA3b M MeTajulMuecKas
KpUCTAJUIMYECKas peleTKa. DIEKTPOXUMUYECKUHN psii HanpsHKeHUH MeTauioB. dusnueckue
U XMMHUYECKHE CBOMCTBAa METAJUIOB (B3aUMOJICHCTBUE C KUCIOPOJOM, BOAOU, KUCIOTAMM).
Obwue cnocodbvl nonyyenus memannos. llowsamue o0 KOpposuu Memanios, OCHOBHbLE
cnocobwl 3awumsl ux om xKopposuu. Cniagvl (cmanv, uyeyH, OROPATIOMUHUL, OPOH3A) U UX
npumeneHrue 8 Oblmy U NPOMbIUIEHHOCMIU.

[[lemounble MeTawibl: mnojoxkenne B [lepuoanueckoil cucTeMe XUMHUYECKUX
anemeHToB [[. . Menneneesa; crpoenue aromoB. Haxoxzaenue B npupone. dusznueckue u
XUMUYECKHUE CBOWCTBa (HAa mpuMepe HaTpus U Kanus). OKCHIBI U THAPOKCUIBI HATPUS U
kanud. [I[puMeHeHne meno0YHbIX METaIOB U UX COCIMHEHUM.

[IlenoyHo3emMenpHbIE METAJUIBl MAarHUM W KajJblUid: TosiokeHue B llepmogmyeckoit
cucTteMe XxumMudeckux sneMmeHtoB . M. MenzaeneeBa; cTpoeHHE UX aTOMOB; HaXO0XJACHUE B
npupoge. dusnyeckne M XUMUYECKHE CBOWCTBA MAarHus W Kaublus. BaxhHeunmme
COCIUHEHHS KaiblUs (OKCHI, TUAPOKCHI, coiiu). JKécmrxocmv 600bI u cnocobwi eé
YCMPAHEHUS.

AJTIOMUHHI: TIOJOKEHHE B Hepnomﬁtecxoﬁ CHCTEME XHMMHUYECKHX 3JIeMeHTOB /I



W. MengeneeBa; cTpoeHHE aToMa; HaxoXJeHHe B npuponae. dusnueckue M XUMHUECKHE
cBOicTBa amtoMuHUS. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMHHUS.

Kene3o: nmonoxkenne B Ilepuoguyeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa; CTpoeHHE aTOMa; HaXOXKJIeHUE B mpupoje. Pusznyeckue U XUMUYECKUE
CBOMCTBa jkeyie3a (B3aUMOJCICTBHME C MeETalIaMH, KHUCJIOTaMH U cojsiMu). OKCHIBI,
ruapokcuibl u conu sxene3a(ll) u sxenesza(Ill): cocras, cBolicTBa U noyuerue.

XVUMUYECKUHN SKCIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3lilaMu METaJIOB U CIUIaBOB, MX
(bU3MYECKUMHU CBOWCTBAMHU; H3YyUYEHUE PE3YNbTaTOB KOPPO3UH METaUIOB (BO3MOXHO
UCIOJIb30BaHUE BUAEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEWCTBUS OKCHAA KalbLUsi U
HATpUs C BOJOHM (BO3MOXXHO HCMOJb30BAHUE BHUAECOMATEPUATIOB); MCCIEIOBAHHE CBONCTB
KECTKOW BOJBI; TpOIEcca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAaHHs KA4YeCTBEHHBIX pEaKIWi Ha HOHBI (MarHus,
Kanplus, amoMuHus, unuHka, xene3a(ll) wm xenesa(Ill), memu(Il)); naGmromenue u
OIKCaHue MPOIECCOB OKPAIIMBAHU TUIAMEHN MOHAMH HATPHS, KIS U KaIbLHS (BO3MOXHO
UCIIOJIb30BaHUE BHAEOMATEPUANIOB); MCCIEAOBaHNE aM(pOTEPHBIX CBONCTB THUAPOKCUAA
ATIOMUHHMST M THUAPOKCHIA IIMHKA; peHIeHHe OKCIePUMEHTANBHBIX 3a/lad 10 TeMe
«Baxknele MeTauibl U UX COSAUHEHUS.

Xumus u okpyscarouwan cpeoa

Hogvle mamepuanvt u mexnonoeuu. Bewecmsea u mamepuansl 8 n08CeOHEBHOU HCUZHU
uenosexa. Xumus u 300pogve. bezonacnoe ucnonvsosanue ewjecmes u XuMU4eckux peaxyuil
6 oOwmy. Ilepsas nomowp npu  Xumuyeckux — odgcoeax u ompaesnenusx. Ochosvl
9KONI02UYECKOU SPAMOMHOCMU. XUMUyecKoe 3azpasHenue oKpyicaloujeli cpeovl (npedenbHast
donycmumas kouwyenmpayus eewecmse — IIJ[K). Ponvb xumuu 6 peweHuu 3K0102UHECKUX
npoonem.

Ilpupoonvie ucmounuxu y2neeo00pooos (yeoib, npupoouslil 2az, Heghms), NPOOYKmMul
ux nepepabomku, ux poib 6 Oblmy u NPOMbIULIEHHOCIU.

Xumuueckuil dKCnepumenm. uzyuenue o00paA3yo08 Mamepuanros (CmMexio, CHIAGbL
MEMainios, NOJUMepHble Mamepuaisl).

MexnpeaMeTHbIe CBA3H

Peanuzanus MexXnpeaMeTHBIX CBsI3ed NpU  H3Y4eHMM XuMuUM B 9 Kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaKk U
MOHSTUM, SBISIOIIUXCS CUCTEMHBIMU ISl OTAENBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOI'O
LUKJIA.

OO01re ecTecTBEHHO-HAyYHbIE MOHATHUS: Hay4yHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHauu3, CUHTE3, Kiaccu(uKalus, MEpPUOAUYHOCTb, HAONIONEHUE, HKCIEPUMEHT,
MOJIETUPOBAaHUE, W3MEPEHUE, MOJENb, SBJIECHUE, MAPHUKOBBIM 3 EKT, TEeXHOIOrHs,
MaTepHallbl.

®usuka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIWJA, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUM 3apsi, NPOBOAHMKH, IOIYIPOBOJHUKH,
IUAJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, I'a3,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUITMYECKas pelETKa, CIUIaBbl, (PU3NYECKHE BEIUYMHBI,
€IMHHULIbI U3MEPEHUs, KOCMHUUECKOE POCTPAHCTBO, IJIaHETHI, 3BE3 161, COHIIE.

buonorus:  ¢ortocunTes, npixaHue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHbIE
yIOOpEeHHUsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaabl, TOpPHbIE IOPOJBI, IOJIE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

IIpumMepHbIe TEMBI NIPAKTHYECKHUX PadoT:

1. Jla6oparoproe o0opyioBaHue U TpHeMBbl  OOpamicCHUS C HHUM.
[IpaBuia GezomacHO pabOThl B XUMUYECKOH JTAOOPATOPHUH.

2. O4KCTKA 3arpsA3HEHHOI MOBAPEHHOMH COJIH.
3. IIpu3HaKy IPOTEKaHUs XUMHYECKHX PEAKIIHIA.
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4. Tlony4eHune KUCIOPOIA U M3yIEHUE ET0 CBONCTB.
5. Ionyyenue BOIOPOA U M3y4EHUE €TI0 CBONCTB.
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6. IlpuroToBeHne pacTBOPOB C ONMPENEIEHHON MAacCOBOM JOJIEH PacTBOPEHHOTO
BEILIECTBA.

7. Pemenue AKCTIEPUMEHTAITBHBIX 3amady = mo TemMe  «OCHOBHBIC

8. Peaxiu MoHHOTO OOMEHA.

9. KauecTBeHHbIE PEaKIIMK HA HOHBI B PACTBOPE.

10. Hony4enune aMmmuaka U U3y4eHHE €TI0 CBOMCTB.

11. IMony4enue yriekuenoro raza v H3ydeHUe €ro CBOMCTB.

12. Pemenue skcnepuMeHTANBHBIX 33124 1o TeMe «Hemeramisl IV — VII rpynmn u ux
COCIUHCHUI.

13. Pemenue skcnepuMeHTANBHBIX 33124 10 TeMe «MeTallIbl K UX COEMHEHHUS.

[Ipn mpoBeneHuM mpakTUUYECKOW pabOThl KaXXIbli €€ JSTal  BBIIOJHAETCS
oOyuatormmmucs ¢ 3[IP Bmecte ¢ yuurenem u moj ero pykoBoacTBoM. Ha mocke
00513aTeNTbHO BBHIBEIIMBAIOTCS MIPAaBUJIa TEXHUKH 0€30IaCHOCTH, COOTBETCTBYIOIINE JAHHOMY
BUAYy pPabOThl, JaeTcss NpaBWIIbHAs 3aluCh (OPMYNIT M YKa3blBaeTCs IieJIb MPOBEAECHUS
pabotel. [Ipr HEOOXOAMMOCTH JaeTcsi BU3YAJIbHBIH AITOPUTM BBHIMIOJHEHUS 33JaHus. DTO
CIIOCOOCTBYET OCO3HAHHMIO OOYYAIOIIMMUCS BBITIONHAEMBIX JCHCTBHH M IIOJy4EHHOTO
pesynbrara.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTE/IbHbIE MATEPUAJIBI 10 XUMHH

Jl1s opranuzanyy NpoBepKH, yueTa U KOHTPOJIS 3HaHUN 00ydarommxcs 1o NpeaMeTy
IIPESYCMOTPEHBI KOHTPOJIbHBIE pabOThI, CAMOCTOSITENbHBIE PAOOTHI, 3a4EThl, MPAKTUUYECKUE
pabotbl, TectupoBanue. OIHUM U3 METOAOB KOHTPOJSL pPE3ylbTaTOB OOYy4YECHHUs
obyuaromuxcsa ¢ 3IIP sBisercs MeTon NOJMBApUAaTHBHOIO SKCIIpECC- TECTUPOBAHUSA C
KOHCTPYMPYEMBIMH OTBETaMH. Ero OTIIMUMTENBbHBIMM YEpPTAMU SBIISIOTCS ONEPATUBHOCTD,
BBICOKasl CTENEHb MHAMBHUIYyaIM3allud 3HAHWH, CPAaBHUTEIbHO Majible 3aTpaThl BPEMEHH U
TpyZa Ha MMPOBEPKY OTBETOB OOYJAIOLITNXCSI.

KonTpoJsbHbIe padoThI 10 TEMAM

B paboueii mporpamme npeaycMoTpeHo 9 KOHTPOIbHBIX padoT:

Konmponvuasn paboma  Ne 1. TlepBoHauaibHBIE XUMHUYECKHE

MIOHATUSL.
XUMHUECKHUE 3JIEMEHThI. XUMHUYECKHE POPMYJIbI U yPABHEHMUSI.

Koumponvnas paboma Ne 2. Tlepnonnyeckasi cucreMa XUMUYeCKuX 3ieMeHToB J1.1.

MenneneeBa. CtpoeHue atoma.

Koumponvnas paboma Ne 3. Xumudeckasi CBSI3b.

Konmponvnas paboma Ne 4. Kucnopon. Okcunpl. ['openue. Bonopoa. Kuciorsr.
Conu.

Konmponvnas paboma Ne 5. O60011eHNE CBECHUHN 0 BaKHEHUIITUX K1accax

HEOPraHUYECKUX COECIUHEHHUN.
Konmponvras paboma Ne 6. DneKTponuTHIeCKas TUCCOLUALIHS.

Koumponvnas paboma Ne 7. Hemeramsbl.
Koumponvnasa paboma Ne 8. Merannsl.
Koumponvnas paboma Ne 9. Utoroas paboTa 3a Kypc HCOPraHHYECKON XHUMUH.

IUTAHWUPYEMBIE PE3YJIbTATBI OCBOEHU A YUEBHOI'O ITPE/IMETA

KJIaCChl HEOf



«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarel ocBoeHus oOyvaromumucs ¢ 3P ydebnoro mnpeamera «Xumus»
JOJKHBI COBIMAJAaTh C pe3yiabTaTaMH MPUMEPHOH pabodeil mporpaMMbl OCHOBHOTO OOIIErO
obpa3zoBanwusi. Hanbomnee 3HAYUMBIMU SIBIISTFOTCSI:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALIUA K O0YUESHHIO U IIEJICHANPABIICHHON MMO3HABATEILHOM e TEIHHOCTH;
YCTaHOBKA Ha OCMBICJICHHUE JIMYHOTO OMBITA, HAOIIOCHHUH 32 XUMUIECCKUMU

IKCIICPUMCHTAMU;
OpuCHTAalMd Ha IpaBWJa HWHAWUBUAYAJIBHOIO MW KOJIJICKTUBHOI'O 6C3OHaCHOFO
MTOBEJICHHUS TP B3aUMOJICHCTBUU C XUMUYCCKMMH BEIECTBAMU U COCAMHCHHUSIMH,
MPAKTHYECKOe M3YYCHHE MPOPECCHil M TpyAa pa3IMYHOrO Poja, B TOM YHCIEC Ha
OCHOBE MPUMEHECHHS M3y4aeMOro MPeMETHOTO 3HaHMS (HAIpuMep, Ja00paHT XUMUYECKOTO
aHajn3a);

YBAKEHUE K TPYAY U pe3yJIbTaTaM TPYAOBOM I€ATEIIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHHUIO  JaJbHEWIIEH WHIWBUAYAIbHOMN
TpacKTOpUM 00pa3oBaHUST HAa OCHOBE OPHEHTUPOBKM B Mupe mpodeccuii u
MPO(ECCUOHAIBHBIX MPEMOYTCHHUH, YBAKUTEILHOTO OTHOIICHUS K TPYLY;

OCO3HAaHHE CBOETO TMOBEIEHUS C TOYKU 3PEHUS OMACHOCTH WM 0€30MacHOCTH IS
ceOst WM JUIsl OKPY’KaIOIIHX;

OCHOBBI JKOJOTHYECKON KYJIBTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBINUICHUS, MPUOOpPETEHHWE OMbITa JKOJIOTHYCCKA OPUEHTHUPOBAHHOU
MPAKTUYECKOU IEATEIBHOCTH B )KU3HEHHBIX CUTYaLIHIX;

OCO3HaHUE TIOCIEACTBUNM W HEMPHUATHE BPEAHBIX NPHUBBIUCK (ymOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB, KYPeHHsI) U UHBIX (GopM Bpena it GU3NIECKOTO M MCHUXUYECKOTO
310POBBS;

MPUHATHE PEUIEHUH B JKU3HEHHOW CUTyallMd Ha OCHOBE IMEpEeHOCa IMOJYyYECHHBIX B
X0JIe 00y4YeHHS 3HAHUI B aKTYaIbHYIO CUTYAIHUIO, BOCIIONHSATE JAepUIIUT HHPOPMAITUY;

TOTOBHOCTh OTOMpPATh M HKCIOJIB30BAaTh HYXHYIO HMH(OPMAIMIO B COOTBETCTBHH C
KOHTEKCTOM >KM3HEHHOM CUTyalllH.

METANPEIMETHBIE PE3YJIbTATHI

Osnadenue yHueepcanbHoIMu y4eOHbIMU NO3HABAMETbHBIMU OCUICIBUAMU:

BBISIBJIATH IPUYUHBI U CJIEICTBUS IIPOCTBIX XUMHUYECKUX SIBJICHUM;

OCYILECTBIISATh CPABHEHHUE, KJIACCU(UKAIIUIO0 XUMHUECKUX BEILECTB 0 3aJJaHHBIM
OCHOBAHMAM U KPUTEPUAM I YKa3aHHBIX JJOTUYECKHUX OIEPALINA;

CTPOUTH JIOTHYECKOE CYKIECHHUE NIOCIIE IPEABAPUTEIIBHOTO aHAIN3a, BKIIFOYAIOIIEe
YCTaHOBJICHUE IPUYUHHO-CIICCTBEHHBIX CBA3EH;

BBIIBIIATE  AepuuuTHl  MHpOpMaLuH, JAHHBIX,  HEOOXOJUMBIX JUIS

pelleHus TOCTaBICHHOM 3a1a4H;

C MMOMOIIIBIO MeIarora Win caMoCTOSTEIbHO (GOPMYIHPOBAaTh 000OLIEHNS U BBIBOIBI
10 pe3yibTaTaM IIPOBEJEHHOI0 HAOIIOACHHUS, OIIbITA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE XMMUYECKUX MPOLECCOB U UX MOCIEICTBHUS;

UCKaThb WM OTOMpaTh HHPOPMALMIO WIM JaHHbIE W3 HCTOYHUKOB C YYETOM
MpEeI0KEHHON yueOHO! 3a1auM U 3aJaHHBIX KPUTEPHUEB.

Ognadenue ynusepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

OpraHM30BbIBaTh y4eOHOE B3aMMOJIEUCTBHE B rpyIme (omnpeaensiTs oOlue Ienu,
pacrpenenaTh poJid, JIOroOBapuBaThCs APYT C JPYTOM U T. 1.).

C TMOMOIIBK Iearora WJIW CaMOCTOSTEIBHO COCTAaBJIATh YCTHBIE M IHCbMEHHBIE
TEKCTBl C HCIIOJIB30BAHUEM WIUIIOCTPATUBHBIX MATEpUANIOB U BBICTYIUICHUS IIEPE]
ayJIUTOpUEN;
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OpraHU30BBIBATh YYEOHOE COTPYJAHMYECTBO U COBMECTHYIO JICSITEIBHOCTH C
y4uTeJIeM M CBEPCTHHKAMH; paboTaTh WHAMBHAYyAJIbHO M B TPYIIE: HaXOAWTh oOIIee
pelIeHre U pazpeniath KOHQIUKTH Ha OCHOBE COTJIACOBAHMSI MO3UIIUN M Y4eTa HHTEPECOB;
(dbopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaWBATh CBOE MHEHUE;

OLICHMBATh KayeCTBO CBOErO BKJaJa B OOIIMN MPOAYKT, MPUHUMATh U Pa3delsiTh
OTBETCTBEHHOCTh U MPOSBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE] TPYIIION.

Osnadenue yHu8epcanbHbIMU y4eOHbIMU PeYIAMUBHBIMU OCUICHEUAMU:

oOHapyXHuBaTh U (POPMYIHPOBATH yUEOHYIO MPOOJIEMy, ONMpEeaeisaTh 1edb YIeOHOU
NesITeIbHOCTH;

BJIQJIETh OCHOBAaMH CaMOKOHTPOJIS, CaMOOLIGHKH, TPHUHATUS pEUIeHHH U
OCYIIIECTBIEHUS OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIbHOMN AEITETbHOCTH;

COOTHOCHTh CBOM JCHWCTBUSI C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JESATETbHOCTH B MPOLIECCE JAOCTHKEHHUS Pe3yNbTaTa, ONpeaesiTh CIIOCOOBI
JCWCTBUI B paMKax TMpPeUIOKEHHBIX YCIOBHH M TpeOOBaHWN, KOPPEKTHPOBATH CBOU
JIEHCTBHSI B COOTBETCTBUU C U3MEHSIOIEHCS CUTYaIUeH;

JaBaTh aJeKBAaTHYIO OIICHKY CHUTyallid W TIpeJylarath IUIaH €€ W3MEHEHHUS,

PEIBUIETh TPYIHOCTHU, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIICHUU Y4eOHOM
3a1a4m;

MOHUMATh MPHUYUHBI, MO KOTOPHIM HE OB JOCTUTHYT TpeOyeMblil pe3ynbTar
NEeSTeNIbHOCTH, ONPENENATh TIO3UTUBHBIE W3MEHEHUS U HampaBlieHus, Tpelyrolue
JanbHene paboTsl;

OCO3HAHHO OTHOCHUTBHCA K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHHUIO O0S3aTEIIBHOTO COJCPKaHWS,
YCTaHOBJICHHOTO JaHHOW MPUMEPHOI padouell mporpaMMol, BBIAEISIOT: Hay4HbIE 3HAHUS,
YMEHHUS U CIOCOOBI NEUCTBHM, crienmupuiecKkue s y94eOHOro mpeameTa
«XuMUs», BHUIBI JEATCIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIpPETaIluH,
npeoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX:

® [pPEACTABIICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBICHUM IIPHUPOJBI,
IIOHUMaHHe OOBEKTHMBHOM 3HAYMMOCTHM OCHOB XHMHUYECKOM Hayku Kak oO01acTu
COBPEMEHHOT'0 E€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJIbTyphl M HpPaKTUYECKON
NeSITeIbHOCTH YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA; MOHMMAHUE MecTa
XUMHH CPEIU APYTUX €CTECTBEHHBIX HAYK;

® BJAJICHUE OCHOBAMHU IMOHATUHHOIO ammapara U CUMBOJUYECKOTO S3bIKa XMMUU IS
cocTtaBiieHUs] (OPMYJT HEOPTaHHMUECKUX BEIIECTB, YPAaBHEHHH XUMHUECKUX PEAKITHA
(c omopoil Ha anropuT™M Y4eOHBIX AEHCTBMIi); BiaJleHME OCHOBAaMHU XHMHYECKOM
Homenkiarypsl (IUPAC u TpuBHanbHOI) U YMEHHE MCIOJIB30BATh €€ /sl pelieHHs
y4eOHO-1103HaBaTEIbHbBIX 33/a4 C TIOMOIIbIO YUUTENsI; YMEHUE UCTIOIb30BaTh MOJIENIN
JUIsl OOBSCHEHUS CTPOEHUS aTOMOB M MOJIEKYJ IO aJrOpUTMY C OIOpOH Ha
OTIpeIeNIeHus;

® [IpPEICTABIICHHE O CHUCTEME XHMHYECKUX 3HAHUH W YMEHHE C IOMOIIBIO YUUTEIs

IPUMEHATh CUCTEMY XMMUYECKUX 3HAHWH JUIs YCTaHOBIJICHUS B3aUMOCBSA3EH MEX1y

W3yYEHHBIM MaTepHaJioOM W TPH TOJXYYCHHH HOBBIX 3HAHWH, a TaKKe B IPOIEcCe

BBIMOJIHEHHUsSI y4eOHBIX 3aJaHMi M Tpu paboTe ¢ HMCTOUYHUKAMH XMMHUYECKOH

nH(pOpMaIK, KOTOPasi BKIIOYAET:

BaOXHEUIINE XMMUYECKHE TOHATUS: XUMHUYECKUH DIEMEHT, aToM, MOJIEKYIa,
BEILIECTBO, MPOCTOE M CIOXKHOE BELIECTBO, OIHOPOJHAS U HEOJHOPOJIHAs CMECH,
OTHOCHTEJIbHBIC aTOMHAsi U MOJICKYJISIpHAsi MacChl, KOJMYECTBO BEILIECTBA, MOJb, MOJIIPHAS
Macca, MOJIApHBI 00BEM, OKCHI, KHCIIOTAa, OCHOBaHHE, COJb (CpenHss), XUMHUYECKas
peaknusi, peakuuh COCOUHEHHS, DPEaKIHH pPa3I0KEHUsS, PEaKIUH 3aMEINCHHS, DPEaKIHH
oOMeHa, TermoBOM 3((EeKT peakuuu, 3K30- M DHIOTEPMUYECKHE pEakiMH, pacTBOp,
MaccoBasi JOJsI XMMHYECKOTO 3JIeMEHTAa B COCIUHEHHUH, MaccoBasl JOJS M HpPOLEHTHAs
KOHIIGHTpALUs BEILECTBA B PacTBOPE, SIAPO aToMa, JEKTPHUUECKUI CIOW aToma, aTOMHas

Op6I/ITaJ'II), paanyCc aroma, BaJICHTHOCTH, CTCIICHb OKHCIICHHA, XHUMHUYCCKasA CBA3b,
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3JIEKTPOOTPULATEIBHOCTD, TOJSPHAST W HENOJISIPHAs KOBAJEHTHAs CBS3b, MOHHAsA CBS3b,
MeTaJuTh4ecKasi CBs3b, KPUCTAJUIMYECKass pemieTka (aToMHas, WOHHAs, MeTaJTn4YecKas,
MOJICKYJISIpHAsi), UOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HE JJEKTPOJIUT, AIEKTPOJUTHUECKAS
JUCCOIIMAITUS, PEaKIIMM HOHHOTO OOMEHAa, OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIHH,
OKHCJIUTENIb U BOCCTAHOBHUTENb, OKUCJIEHUE M BOCCTAHOBJIEHUE, DJIEKTPOJIM3, XUMHUYECKOE
paBHOBecHe, OOpaTUMbIe W HEOOpPATHMBIE PEAKIMH, CKOPOCTh XHMHUYECKOW pEaKIuH,
KaTajau3aTop, npeaensHo nomyctumas koruentpanus (I11K), koppo3us Metannos, CIiaBbl;

OCHOBOITOJIATalOIIME 3aKOHbl XMMHUH: 3aKOH COXpaHEHHs Macchl, llepmoamueckuit
3axoH /. 1. MenzeneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo;

TEOPUU XHUMHUHU: aTOMHO-MOJICKYJISIpHAs TEOpHs, TEOpHUSA DJICKTPOJIUTHYECKOU
JUCCOLMAIMY, a TaKXe MPEACTABICHUS O HAay4YHbIX METOJAX IIO3HAHUS, B TOM 4YHUCIE
SKCHEPUMEHTAIBHBIX M TEOPETHYECKHX METOJAaX MCCICAOBaHUS BEIIECTB W H3YUYCHHS
XUMHUYECKUX PEAKIIU;

® [pejCTaBlIEHHE O MEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(pamgmyc artoma, 53JIEKTPOOTPULIATETBHOCTh), MPOCTHIX M CJIOXKHBIX BEHIECTB OT
MOJIO’KEHUs 1eMeHTOB B [lepuonnyeckoii cucreme (B MajibIX MepUOJaX M TIaBHBIX
MNOATPYIIAX) ¥ OSJIEKTPOHHOTO CTPOEHUSI aToMa; YMEHHE OOBICHSATH CBS3b
MOJIO’KeHUs dneMeHTa B [lepuonnyeckoil cucteMe ¢ YMCIOBBIMU XapaKTePUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMHYECKHX JIJIEMEHTOB (COCTaB M 3apsa sapa, oOIIee 4Yucio
3JIEKTPOHOB), PACIPEIEICHUEM SJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TpPeX TMEPHOJOB, Kalusg U KaIbIUs; KIACCUPUIIUPOBATh XHUMHYECKUE
9JIEMEHTHI C OMOpPON Ha ompeaeneHus (U3MUECKOTO CMbIcTa IMUGPOBBIX JTaHHBIX
MEePUOINIECKON TAOJIUIIBL;

® yMeHHE KJIAacCH(UIMPOBATh XUMHUYECKHE DIIEMEHTHhI, HEOPTaHUYECKHE BEIECTBA U
XUMHUYECKHE PEAKIMU C OMOpPOM Ha CXEMbI, ONpPENENiTh BaJCHTHOCTh M CTENEHBb
OKHCIICHHS] XHMUYECKHX 3JIEMEHTOB, BUJ XUMHUYECKOW CBSI3U M THUI KPUCTAIUTMYECKON
CTPYKTYphl B COCAMHEHUAX, 3apsii HOHA, XapaKTep CpeAbl B BOJHBIX PAacTBOPAxX
BEIIECTB (KHUCJIOT, OCHOBAHMM), OKHCIUTEIh W BOCCTAHOBUTEIb IO aJITOPUTMY
y4eOHBIX ICUCTBUN;

® yMEHHE XapaKTepHu30BaTh C OMOPON Ha cxemy (pu3MuecKkre U XUMHUYECKHUEe CBOICTBa
IPOCTBIX BeUIECTB (KUCIIOPOJ, O30H, BOAOPOA, IpaduT, anMas, KPeMHHUH, a3oT,
docdop, cepa, xjop, HATPUH, KaIWW, MArHUM, KaJbI[UH, aTIOMHUHHUH, KEJIe30) U
CIIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX pPAacTBOPOB (BOJA, aMMHaK,
XJIOPOBOJOPOJ, CEPOBONOPOA, OKCHIBI U Tuapokcuabl MetamnoB I - I[A rpymm,
amomunust, meau (1), nunka, sxenesa (II u I1I), okecuast yraepona (II u IV), kpemuus
(IV), azota u dochopa (III u V), cepsr (IV u VI), ceprucras, cepHas, a30THCTas,
aszotHas, (ocdopHas, yronbHas, KpeMHHEBas KHUCIOTa W HMX COJIM); OMHCHIBATH C
OMOpOM Ha IUIaH M KIIIOYEBbIE CJIOBA; YMEHHE MPOTHO3UPOBATH U XapaKTEpU30BaTh
CBOWCTBAa BEHIECTB B 3aBHCHUMOCTH OT MX COCTaBa M CTPOCHHUS IOCIE
MpeIBapUTENHFHOTO aHajIn3a MOJ] PYKOBOJCTBOM IeAarora, MpuMEHEHUE BEIECTB B
3aBUCHMOCTH OT MIX CBOWMCTB, BO3MOXKHOCTh NMPOTEKAHHUS XMMHUYECKHUX TPEBpaIICHUN
B Pa3IMYHBIX YCIOBHUSX, BIMSHHE BEIIECTB U XUMUYECKUX MPOIIECCOB HA OpraHU3M
YeJIOBEKA U OKPYKAIOILYI0 IPUPOIHYIO CPEAY;

® YyMEHHE COCTaBIATH MO 0Opasily, cXeMe, aIropuTMy y4eOHbBIX JAeWCTBUN
MOJICKYJISIDHBIC W WOHHBIC ypaBHEHHUS PEaKIuil (B TOM YHCIE PEAKIMA HOHHOTO
oOMeHa M OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI), HIIIOCTPUPYIOMIUX
XUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB / TPYII HEOPTaHWYCCKUX BEIIECTB, a
TaK)Ke MOJATBEPKIAIONINX TeHETUYECKYI0 B3aUMOCBSI3b MEXK1y HIUMH,

® YMCHUE BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAacChl BEILECTB,
MacCOBYIO JOJII0 XHMHYECKOTO 3JIEMEHTa B COSJAMHEHUH, MaCCOBYIO JIONIIO BEIIECTBA
B pacTBOpE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00BEM ra3oB ¢ OMOPOH Ha oOIue
(GOpMyIBI; YMEHHE TPOBOAMTH PACUEThl M0 YPAaBHEHHSM XHMHUYECKHX PEAKIHUNA H
HAXOJIUTh KOJIMYECTBO BEILECTBA, 00BEM U MacCy PeareHTOB MU MPOIYKTOB PEAKLUU
C OTOpO Ha 00pa3ell, ArOPUTM YIEOHBIX TEHCTBU;
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® BIAJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TO3HaHUs (HAOIIOACHUE, W3MEPCHHE,
SKCIICPUMCHT, MOIIGJ'II/IpOBaHI/Ie) Ipu U3y4YCHUU BCIICCTB U XUMHYCCKUX SIBJICHUU C
OTIOPOH Ha aNTOPUTM YYEOHBIX IEHCTBHIA, yMEHHE Cc()OpMYyIHpPOBATH MPOOJIEMY H
NPEUIOKUTh ITYTH €€ PElICHHs C MOMOIIBI0 IMearora; 3HaHHEe OCHOB 0€30IacHOM
paboThl C XUMHYECKUMH BEUIECTBAMH, XUMHUYECKOW MOCYAOH H 1ab0opaTOpHBIM
000pyI0BaHNEM;

® Hamu4he NPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHHUS CIEAYIOIIUX
XUMHUYECKHUX SKCIIEPUMEHTOB TOJ] PYKOBOJCTBOM YYHUTENs C OOCYKICHHEM IUIaHa
pabOThI UM COCTABICHUEM TaOIUIIBI:
W3YYCHUE U OTIHCAaHNe PU3NICCKIX CBOWCTB BEIIIECTB;

O3HAKOMJIEHHUE C (PU3MUECKUMH U XUMHUUYECKUMH SIBIICHUSAMU;

OTIBITHI, WTIOCTPUPYIOINE MPU3HAKY MPOTEKAHN XUMUUECKIX pEaKLuii; U3ydeHue

CHIOCO0OB pa3/ieleHNus CMecei;

MOJTyYEHHUE KUCIOPOa U U3YUEHHE €r0 CBOMCTB;

IIOJIyYEHHUE BOJIOPO/IA U U3YUYEHHUE €TI0 CBOMCTB;

MOJTyYEHUE YTIEKUCIIOro Ta3a U U3y4eHHUe ero CBONCTB;

MOJyYE€HUE aMMHAaKa U U3yYEHHE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIIPEACIEHHON MaCCOBOM J10JIEW PACTBOPEHHOIO
BELIECTBA;

UCCIIEIOBaHKE U OINHCAHHWE  CBOWCTB HEOPTaHUYECKUX BEIIECTB

pa3IUYHbIX KJIACCOB;

MpUMEHEHNE NHINKATOPOB (JTAKMyca, METHJIOpaHka U GpeHoranenna) as
OTIpE/IENIEHUS XapaKTepa CpeJibl B pacTBOPAX KUCIOT U IIETI0UEH;

U3y4eHUE B3aUMO/ICHCTBUS KACIOT €  MeTajUlaMH, OKCHJaMH

METAJUIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBaHUSIMH,

COJISIMU;
MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHHIA;
pernieHue AKCIIEPUMEHTAITLHBIX 3amaq no  Teme

«DNEKTPOITUYECKAS JTUCCOITUATTHSY;

pelleHne SKCIepUMEHTANBHBIX 3a7a4 Mo TeMme «BakHeilne HeMeTalbl U uX
COCIMHEHUS;

peleHne SKCIepUMEHTANBHBIX 3a/1a4 1o TeMe «BaxkHeire MeTaisl 1 UxX
COETMHECHUS;

XUMHUYECKHE IKCIIEPUMEHTHI, HIUTFOCTPUPYIOINIUE TIPU3HAKH MPOTCKAHMS peaKIInid
HOHHOTO OOMEHA;

Ka4eCTBECHHbBIC PEaKIIUM Ha MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpPAX MOHBI: XJIOPHU-,
Opomua-, womua-, cyibdar-, docdar-, KapOOHAT-, CHIMKAT-aHUOHBI, THIPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS, MarHus, Kajblys, aFOMUHUS, Kene3a (2+) u xene3a (3+), meau (2+),
[[UHKa,

YMEHHE MPEICTABISATh PE3yIbTAThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB, IOKA3ATEIBCTB,
rpadUKOB U TAOIUI] ¥ BBISBIISATH IMIUPUICCKUE 3aKOHOMEPHOCTH;

® BIaJCHUE MpPaBWIAMH O€30MacHOr0 OOpalleHHs] C BEHICCTBAMH, MCIOJIb3YEeMBbIMH B
HOBCGHHGBHOI\/'I KH3HH, a TaKXKC IpaBWJIaMU TIIOBCACHUA B LCIIAX C6epC)KGHI/I$I
3I0pOBbS U OKpY)KAIOIIeW MTPHUPOTHON Cpeapl; TMOHMMaHue Bpena (OmacHOCTH)
BO3)1€I7ICTBI/I$[ Ha JXUBBIC OpPraHU3Mbl OMNPEACICHHBIX BCUICCTB, a TAKKC croco0oB
YMCHBIICHUSA W MPCAOTBPALLICHUA UX BPCAHOI'O BO3HGFICTBHH; IIOHUMAHHUEC 3HAYCHUA
KHPOB, OCITKOB, YTIICBOJIOB Il OPraHMU3Ma YeIIOBEKa;

® BJIJICHUE OCHOBAMM XMMHUYECKOH I'PaMOTHOCTH, BKJIIOUAIOLIEH YMEHHUE MPABUIBHO
UCIIOJIb30BaTh M3YYEHHBIC BEIIECTBA M MaTepHasibl (B TOM YHUCIE, MUHEpaJbHBIC
yIoOpeHusi, METAUIbl U CIUIaBbl, MPOIYKTHI MEepepabOTKH MPHUPOIHBIX UCTOYHUKOB
yIIeBOJIOPOAOB (YIS, MPUPOAHOrO raza, HeTH) B OBITY, CEIbCKOM XO3siCTBE, Ha
IPOU3BOJCTBE; YMEHUE NPUBOJUTH IMPUMEPHI NPABUIBHOTO  HCIOJIb30BAHUS
M3YUYEHHBIX BEILIECTB U MATEPUAJIOB;

® mpencTaBlieHHE O cepax MpoPecCHOHATHLHOMN JIeATEIIEHOCTH, CBSI3aHHBIX C XUMHUEH 1
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COBPEMEHHBIMU TEXHOJIOTUAMH, OCHOBAHHBIMU HA JJOCTHKECHHUSAX XUMHUYECKOW HAYKH;
HaJlM4ye OmbiTa paboThl C PA3TIUYHBIMM HCTOYHUKAMHU HH(pOpMAIMM O XUMUHU
(Hay4HO-TIONyJIsIpHAsl JIMTEpaTypa, CJIOBapH, CIPaBOUYHUKHU, HUHTEPHET-PECYPCHI) C
OTIOPOM Ha aNrOPUTM: YMEHHE O0BEKTHBHO OLIEHUBATh MHPOPMALIMIO O BELIECTBAX U
IIPAKTUYECKOM ITPUMEHEHHH.

TpeGoBanus kK NpeIMeTHLIM pe3yJIbTATAM OCBOCHUSI y4eOHOro mnpeaMera

«XuMHUDY, pacnpeaejeHHbIe 10 rogaM 00y4eHust

PesynapTatel mo romaM (QOpMYNIHMpYIOTCS TO TNPHUHIMIYY A00aBICHHS HOBBIX
pe3yABTATOB OT IOJia K FOAY, YK€ Ha3BaHHBIE B IPEABIAYIINX rofax IMO3UILNH, KaK [IPaBUIIO,
JIOCJIOBHO HE€ IMOBTOPSIIOTCSA, HO YUMUTHIBAIOTCS (pe3yJbTaTbl OUYEPEAHOr0 Toja [0
YMOJYAaHUIO BKJIIOYAIOT Pe3yNbTaThl MPEABIAYIIHX JIET).

8 KJIACC

PacKpbIBaTh CMBICT OCHOBHBIX XHUMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKUN
3JIEMEHT, MPOCTOE BELIECTBO, CI0XKHOE BEILIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHAs ATOMHAsi M MOJIEKYJISIpHAs Macca, KOJIWYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsl Macca, MaccoBasi J10JI1 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCIOT4a, OCHOBAHHE, COIb, OeKMPOOMPUYAMENIbHOCHb , CTEIICHD
OKHCJICHHS, XHMHMYECKas peaklus, KiIacCu(pUKalus peakiuil: peakuud COEeTUHEHUS,
pEaKIMU Pa3IOKEHUsI, PEaKLMU 3aMELICHHs, PeaKud OOMEeHa, 9K30- U HHIO0TEPMHUUYECKHE
peaKimu; meniogou d¢ggexm peaxyuu,; SIAPO aTOMA, SJIEKTPOHHBIA CION aroma, aTOMHas
opOuTasp, paauyc aromMa, XUMHYECKas CBs3b, MOJSApHAs M HENOJIApHas KOBaJCHTHas
CBSI3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0JIs BEIIECTBA (IIPOLIEHTHAS
KOHIICHTpAIIUs) B PaCTBOPE;

WIIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX MOHATHH (cM. I. 1) u
IIPUMEHATDH 9T MOHATUS IIPU ONMCAHNUN BELIECTB U UX NPEBPAILECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY [UISI COCTaBJIEHHS (OPMYJl BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUYECKUX PEaKLUH, JIeKTPOHHOTrO0 OaaHca;

OTpEEIATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHUSX; CTEIECHb
OKHCJICHHS DJIEMEHTOB B OMHApPHBIX COEMHEHMSAX C OMOPOI Ha ONpeNeNeHus, B TOM YHCIe
CTPYKTYPUPOBAHHBIC; TPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHMM 10
dbopmynaM; BUA XUMHYECKOW CBSI3M (KOBAJIEGHTHAass W MOHHAsA) B HEOPraHUYECKUX
COCIMHEHMSIX;

UMETh MPEACTABIECHUE O CUCTEME XUMUYECKUX 3HAHUN, YMETh C MOMOILBIO YUUTEISA
MPUMEHATh CHCTEMY XHMMMUYECKUX 3HAHUM, Ui YCTAHOBJIGHHS B3aUMOCBSI3U MEXKIY
M3yYEHHBIM MaTepHajioM M TpH TOJIY4YeHHH HOBBIX 3HaHUM, a Takke mnpu pabore ¢
UCTOYHUKAMU XuUMHU4eckod uHpopmanuu. OpUEHTUPOBATHCA B IMOHATHSIX U ONEPUPOBATH
UMH Ha 0a30BOM YpOBHE, NPHUMEHATh NPHU BBHINOJHEHUH Y4YEOHBIX 3aJaHUN M pEIICHUH
pacyeTHBIX 3a/1a4 ¢ OMOPOI Ha AIrOPUTM YUEeOHBIX EHCTBUN M3YUEHHbBIE 3aKOHBI U TEOPHHU:
3aKOH coxpaHeHus maccsl, Ilepuonnueckunt 3axon .M. Menneneesa, 3akon nocmoancmea
cocmasa, 3aKOH ABOTrajpo; aTOMHO-MoJieKyyspHas Teopusi. COOTHOCUTH OOO3HAYEHUS,
KOTOpble uMeroTcs B Tabnune «llepuognueckas cucremMa Xxumuueckux siaementoB JI. .
MenpeneeBay ¢ YUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(coctaB u 3apsan szapa, oOliee YUCIO JIEKTPOHOB U pacHpeieieHHe UX IO IEKTPOHHBIM
CJI0SIM);

KJaccu(uUUpOBaTh  XMMUYECKHE  DJIEMEHTBhl;  HEOpPraHWYEeCKHEe  BEIECTBa;
XUMHUYECKHE peakuMu (110 4YHUCIy U COCTaBy YYacTBYIOIIMX B pEaKLMM BELIECTB, IO
TEIIOBOMY 3((}eKTy, MO0 HM3MEHEHHUIO CTENEHH OKUCIEHUS XHMHUYECKHUX 3JIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepu3oBaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX
KJIaCCOB, NOATBEPKJIAsi  OIMCaHUE IpuMepamMmu MOJIEKYJISIDHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLHI C OTIOPOH HA CXEMBI,

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O ¥ MOJIIDHYIO MAacChbl BEIIECTB;

MAacCCOBYIO OOJHO XHMMHYCCKOro JJIEMCHTA IIO (bopMyne COCIMHCHUA, MAacCCOBYIO [OJIIO
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BEILIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKLIUU C ONOPOU
Ha aJrOpUTM;

MHCTPYKIMSAMHU T10 BBIIOJHEHUIO J1a0OPaTOPHBIX XUMHMUYECKUX OIBITOB IO IMOJYyYEHHIO U
coOMpaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOA U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
ONpeNCIEHHON MacCOBOM J0JIed pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH M MPOBOJIMTH
XMMHMUYECKHE IKCIIEPUMEHTHI 110 pAaCIIO3HABAaHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C IIOMOILBIO
UHAUKATOPOB  (1akmyc, (QeHoi(TalenH, METWIOpaH:X U JIp.), TOATBEPHKAAIOIINX
KAUEeCTBEHHBIN COCTAB HEOPTaHWYECKUX BEILIECTB (KAUECTBEHHBIE PEAKLMU HA MOHBI) MOJ
PYKOBOJICTBOM II€Jarora.

9 KJIACC

pPacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUN IJIEMEHT, aToM,
MOJIEKYyJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, BAJIEHTHOCTb,
AEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKHUCIEHHS, XUMUYECKasi PEaKlMsl, XUMUYECKasl CBS3b,
mennosou  3pgekm  peakyuu,Moilb, MOJSAPHBIA 00BEM, PpacTBOp; DIEKTPOIUTHI,
HEDJICKTPOJIUTBI,  AJIEKTPOJIMTUYECKAas  JAUCCOLMAIMs, peaklUud HOHHOro oOMEeHa,
KaTaau3aTop, XuMuueckoe pasHosecue, obpamumvle U  HeoOpamumvle  peakyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLUH, OKUCINTENb, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(pOTEPHOCTb, XMMUYECKas CBs3b (KOBaJeHTHas, MOHHAs,
METaJUINYECKast), KPUCTAJUINYECKas PELIETKA, KOppo3us Memanios, Chiasbl;, CKOpPOCHb
Xumuueckou peaxyuu, ipeaensHo nonyctumas konueHtpanus (I171K) Bemectsa;

WIIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYECKMX MOHATHH (cM. I. 1) m
IPUMEHSATH 3T MTOHATHUS MPU ONUCAHUY BEILECTB U UX NPEBPALLCHUIH;
MCIIOJIb30BaTh 3HAKU U CUMBOJIBI JJIs1 (PUKCALIMU Pe3yIbTaTOB HAOIOIEHUI, COCTABIICHUS
(dbopMys BelleCTB M ypaBHEHMH XMMHUYECKHUX PEAKIMH, 3alHUCU JTAaHHBIX YCIOBUH 3a/1ad.
Hcnonws3zoBath 0003HaueHus, umeronuecs B [lepuoanyeckoit cucreme u Tadimiie
pPacTBOPUMOCTH KUCIJIOT, OCHOBAHUI U COJIEH B BOJIE JUUIS BHIIIOJIHEHUS 3aJaHUMN. ONIPEAEIIATh
BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCJAMHEHUSX Pa3IU4YHOIO
COCTaBa; NMPHUHAUIEKHOCTh BELIECTB K OIPENEIEHHOMY KJIacCy COEIMHEHUH € OIOPOM Ha
orpezieNIeHus], B TOM YHCJIe CTPYKTYPUPOBAaHHBIE; BUbI XMMUYECKON CBSI3H

(KOBaJIeHTHas, HOHHaA, MeTalJInyecKas) pacKpbIBaTh

cMmbici [lepuoanueckoro 3akona /I.1. MenneneeBa u 1eMOHCTPUPOBATH €70 IOHUMAHHE:
onucvl8amdb U xapakmepuzosams TabIUUny0 popmy Ilepuoaudeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpymnna (A-rpynmna)» u «no0odHas noArpymnmna
(b-rpynma)», mainsie u OoJbIINe TEPUOIBI; cOOmHOCUMb 0003HAUCHHS], KOTOPbIE UMEIOTCS B
MepUOANYECKOM TaOIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX
3JIEMEHTOB (COCTaB U 3aps 41pa, 00Iee YUCIO HIEKTPOHOB U pacupeeseHre UX Mo
3JICKTPOHHBIM CJI0SIM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH B Mpe/iesiaX MaJbIX IEpUOIOB U TIaBHBIX
MOATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThI; HEOPraHMYeCKHE BEIIEeCTBa;

XUMHUYECKHE peakuuud (M0 YHCIy M COCTaBY YYAaCTBYIOIIUX B PEAKIUU BEIIECTB, IO
TeroBoMy 3(G(dEKTy, 0 W3MEHEHHUIO CTENEHEH OKHCICHHS XUMUYECKHX DJIEMEHTOB) C
OIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIMEe W crenuduueckue XUMHUYECKHe CBOICTBa
BEILIECTB PA3IMYHBIX KJIACCOB, TMOJTBEPXkIAas OINHUCAHHE IPUMEpPaAMU MOJICKYJISAPHBIX |
HMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUSI AJEKTPOJUTUYECKON JUCCOLMAIMU KHCIOT, IIEIoYed Hu
COJIEeii; MOTHBIE ¥ COKPAIIEHHBIE YPAaBHEHHSI PEaKIIii HOHHOTO OOMEHa; YpaBHEHHSI peaKIni,
MTOATBEPKIAIOIINX CYIIIECTBOBAHWE TEHETHMUECKOW CBS3M MEXKYy BEIIECTBAMH Pa3IMIHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBIICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHIA;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS; BOZMOXHOCTH
MPOTEKAHUsI XHMMHUUYECKUX MPEBpaIICHUN 21Hocne IPEBAPUTEIBHOTO OOCYXKIEHUS C



Me/1arorom;

BBIYHCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIF0O XHUMHYECKOTO 3JIeMEHTa 10 (OpMyJe COEIWHEHHS; MAacCOBYIO IOJIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PAcUYETHI IO YPAaBHEHUIO XMMUYECKOW PEaKIIMU C OMOPOit
Ha aJTOpUTM;

ClleIoBaTh TpaBHJIaM MOJH30BAHHMA XHMHYECKOW TIOCYAOH M J1abopaTOpHBIM
0o0OpyJIOBaHMEM, a TaK)Ke NpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHMSMHU IO BBIOJHEHHUIO JTA0OPATOPHBIX XMMHYECKUX OINBITOB IO TOIYYCHHIO H
coOMpaHHIo ra3000pa3HBIX BENIECTB (aMMHaKa M YTIICKUCIIOTO Ta3a);

IPUMEHSTh OCHOBHBIC OIEpAIMU MBICIUTEIBHON NESTENbHOCTH — aHAM3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNe, CUCTEMAaTHU3aINI0, BBISIBICHUE NMPHYMHHO-CIICICTBEHHBIX CBS3EH —
JUISL U3yYeHHs CBOWCTB BEIECTB M XMMUYECKUX pEaKIMH; €CTECTBEHHO-HAay4YHbIE METObI
MO3HAaHWA — HaONIO/ICHWEe, W3MEpPEHHEe, MOJCIUPOBAHUE, OSKCIEPUMEHT (PEabHBIA |
MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHUNE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMst

8 KJIACC

(2 u B Henenmto, Becero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi)

IIpumepHbIE TEMBI,
pacKpbIBalolye JaHHbII
pasies MporpamMmel,

" KOJIHYECTBO
4acoB, 0TBOIUMOE HA
HX H3yYeHHe

OcHOBHOe cofep:kaHne

OcHoBHbIE BU/IBI 1eSITeJIbHOCTH
00y4aroumxcs

Pazneu 1.1lepBoHayajibHble XUMHYECKHE

noHsaTusa(20 1)

Tema 1. Xumusa —
BaskHas 00J1aCTh
€CTeCTBO3HAHMSA U
NMPaKTHYeCKOM
JAeATeJILHOCTH

YyeJIoBeKa
(5 )

[IpenmeTt xumuu. Ponb

XUMUU 8 HCUZHU YETLOBEKA.
Xumus 6 cucmeme Hayx.
Memoowl noznanus 6 xumuu.
Tena u BemecrBa. duznyeckue
CBOICTBA BEILIECTB.
ArperatHoe COCTOSIHHE
BelecTB. YKnCThIE BEIIECTBA U
cmecu. CriocoObl pa3aesneHus
cMeceil. duznueckue u
XUMUYECKUE SIBJICHHUS.
[Ipu3Haku u ycinoBus
MPOTEKAHUSI XUMUYECKUX
peakuuii. 3HaKOMCTBO C
npaBujaMu 0€30MaCHOCTH U
npuéMamMu paboThHI B
XUMUYECKOH JIab0paTopuu.

JdemoncTpanun

1. JJaboparopHoe
o0opynoBaHue.

2. PaznuyHbie BUAEI
XUMHYECKOU MOCY/IbI.

3.00pa3ipbl BELIECTB.

4. CriocoObI paznieneHust

cMmeceit (humpTpoBaHue,

BBITIApUBAHKE, JTUCTUILIAIIMS,

pomaTtorpadus).

JlabopaTopHbie U

NpaKTH4YecKue padoThl

Jlabopamopnvie onvimul:
Onucanue (u3nUecKnx
CBOMCTB BellecTB. Pa3ueneHue
CMECH C IOMOIIBI0 MarHuTa.
Ipaxmuyeckue pabomul:

Ne 1. JlaGopaToproe
o00opyIOBaHHWE U TPUEMBI
pabotel ¢ HuM. IIpaBuna
O0e3zomacHOil  pabOThl B
XUMHUYECKOH TabopaTOpHH.

Ne 2. Ouuctka 3arps3HEHHOM
IIOBapEHHOM COMH

PaCKpBIBaTL CMBICJI
HN3y4aCMbIX ITOHATHHU C
IIOMOIIBIO II€Aarora.

PackpbiBaTh posIh XUMHH B
MIPUPOJIC U )KU3HU
YeJIOBEKa, €€ CBA3b C
JPYTUMH HayKaMH.

Pasnnuath YHCTHIE BEIECTBA

Y CMECH; OTHOPOIHBIC U

HEOTHOPOJIHBIC CMECH;

Paznuuate Qusndeckue u

XUMHYECKHE SIBJICHHS C

OIIOpPOM HA OIPENIECIICHHUS.

OnpenensiTh Mpu3HAKH

XUMHUYECKHUX PeaKInii 1

YCIIOBUS MX MTPOTEKAHUS.

CrnenoBaTh IpaBUIamMm
MTOJIb30BaHUS
XUMHYECKOW MOCYAON U
1a00paTOPHBIM
00opyoBaHKEM, a TAKKE
npaBuIaM OOpaIeHHs C
XUMHAYECKHUMH
BEIlle-CTBAMH B
COOTBETCTBUU C
WHCTPYKIHUSMU TIO
BBIZRITHEHHIO
MPAKTHYECKHUX padoT MO

KOHTPOJIEM II€1arora.
[InanupoBaTh U NPOBOIUTH
XUMHYECKUH DKCIIEPUMEHT
10 U3YyYEHUIO U

OMHCAHUIO0 PUBUUECKUX
CBOMCTB BEIIIECTB,
CIoco00B pa3ieseHUs
CMecei BeIecTB IO
PYKOBOJICTBOM II€/1arora
¢ 00CYXIeHHEM IIIaHa
paboTHI.

Hcnonws3oBars mpu

BBITIOJTHCHUH YY€OHBIX

3aJlaHUI U B POLIECCE
HUCCIIEIOBATEILCKON
JIESITEIIBHOCTH HAy4HO-

HOMYJISIPHYIO JINTEPATYPY




XUMHYECKOTO COJIEpKAHNUS,
CIPaBOYHBIE MaTEPHUAIIBL,
pecypcsl MHTEpHETa IO
PYKOBOZCTBOM II€1arora.

BeicTpanBath pa3BEpHyTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HA
nHpopmaIuo u3 yueOHuKa
Y CIIPaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN
MIOHATUMHBIN armapar
Kypca XUMHUH

Tema 2. BemecrBa
U XUMHYeCKHe
peakuumn

(15 9)

ATOMBI U MOJIEKYITBI.
XHUMHYECKHUE DIIEMEHTEI.
3HaKu (CUMBOJIBI)
XAMUYECKHUX DJICMEHTOB.
[IpocTeie u ciaoXHbBIE
BEIIICCTBA.
ATOMHO-MOJIEKYIISIPHOE
YYCHHE.

Xummueckas popmyIa.
BanentHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB.
3axon nocmosHcmea cocmasa
seuyecms.

OTHOcHUTEIbHAS aTOMHAs
macca. OTHOCUTEIbHAS
MOJIEKYJISIpHas Macca.
MaccoBas 10JIs1 XUMHYECKOIO
DJIEMEHTA B COSTMHEHMH.
duznyeckne 1 XUMHUECKHE
SIBJICHHS. XUMUIecKast
peakius.

[TpusHaku 1 ycroBus
MPOTEKAHUSI XUMHYECKUX
peakuuii. XuMU4YeCKue
ypaBHEHUSI.

THIBI XUMHYECKUX
peakuuii (CoeTMHEHNUS,
pa3oXKeHus,

3aMeIIeHus, 0OMeHa).
3aKOH COXPaHEHUs MacChl
BCIICCTB.

M. B. Jlomonocos — yuénvlii-
SHYUKTIONEOUC.

JdeMoHcTpanuu
dusngeckue IBICHUS
(pactupanue caxapa B
CTYTIKE, KUTICHUE U
KOHJIEHCAIIUS BOJIBI M T. 11.).
XuMHYecKre IBICHUS
(ropeHue cBeuw,
pasiioKeHue caxapa,
B3aUMO/ICUCTBUE CEPHOU
KHUCJIOTBI C XJIOPUIOM

PackpsiBaTh CMBICT
M3y4aeMbIX OHITHH U
3aKOHOB U IPUMEHSATH 3TU
MOHATUSL TIPU ONKUCAHUU
CBOWCTB BEILIECTB U UX
MIPEBPAILICHUH C OTIOPOM
Ha IUIaH U KJIIOUEBbIE
CcJOBa.

Paznuuats pusznyeckue u
XUMHUYECKHE SIBJICHMUS,
OOBSICHATB UX CYLIHOCTb C
TOYKH 3PEHHSI aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI C
OIOpO Ha ONpEAEIICHUS
U CXEMBI.

Onpenenars NpU3HaKU

XUMHYECKHUX pPEaKLHi,

YCIJIOBHSI UX NPOTEKAHUSI.

OOBACHATDH CYIIHOCTh
(UBHYECKUX U XUMUIECKHIX
SIBJICHUM C TOUKU 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO
YYEHHUS C UCII0JIb30BAHUEM
BHU3YaJIbHOM OIOPBI.

Knaccudunuponatsb
xuffaeckue peakiuu (1o
YHCILY U COCTaBY
pearupyomux u
00pa3yronIMXCcs BEIIECTB) C
OINOPO HA CXEMBI.

CocTaBnarb GopMyIbI
OMHApPHBIX BEIIECTB IO
BAJICHTHOCTH U ONIPEJENIATh
BaJICHTHOCTH 110 (pOpMyIIaM
BEILECTB C OIIOPOH Ha
AITOPUTM yUEOHBIX
Il EICTBUM.

PaccraBisats ko3 huueHTs!
B YPABHEHMSIX XUMHUUECKUX
peaKkuuii C Oropou Ha
AITOPUTM y4EOHBIX
JICUCTBUU.

CnenoBaTh npaBuiIamMm




Oapusl,

pasiokeHue  TUApOKcUaa
menu(Il), B3ammoneiicTBue
xKeresa c cepoi,

B3aUMOJICHICTBUE Keje3a C
pactBopom conu meau(Il)).
OnpIT, WUIIOCTPUPYIOIIUN
3aKOH COXPaHEHUS MacChl.
JlabopaTopHble n

?})aKanecxne padoTbI
abopamopHbvle Onbimol:

[Tpumeps! puzngeckux
SIBJICHUH (IU1aBJIEHUE
BOCKA, TasiHUE JIbJA).
[Ipumepb! XUMHAYECKHX
SBJICHUH (TIPOKaJIMBaHNE
MEJIHOM IIPOBOJIOKH,
B3aUMOJEHCTBUE MEJIA C
KHUCJIOTOM).

Mogenn aTOMOB U MOJIEKYJ

[IpakTrueckas padora Ne3
[Ipu3Haky npoTexkanus

XUMUYECKUX PEAKITHi

Bviuucnenusn

— OTHOCHUTEIIbHOM
MOJIEKYJISIPHON
BEIIIECTB;

— MacCOBOM J0JIH

XHMHYECKOTO 3JIEMEHTA I10

bopmyIe coeqMHEHHS.

MacCcChbI

10JIb30BAHUS XUMHUECKON
MOCY 101 1 J1abOPaTOPHBIM
000py/I0BaHKEM, A TAKXKE
IpaBUJIaM OOpaIlEeHHsI C
BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKLHSAMH I10
BBITIOJTHEHUIO JIA0OPATOPHBIX
XMMHYECKHX OIIBITOB I10]1
KOHTpPOJIEM TeAarora.
Hcnonb3oBats npu
BBITIOJTHEHUH YYEOHBIX
3alaHUM U B IIPOLECCE
HCCIIEN0BAaTEIbCKON
JESATEIIBHOCTH
Hay4HO-TIOIYJISIPHYIO
JUTEPATYPy XMMUYECKOTO
COJIeprKaHMsl, CIIPaBOYHbIE
MaTEepHabl, PECypChl
WHuTrepHeTa nox
PYKOBOJCTBOM II€1arora.
BeicTpauBats pa3BépHyTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPO Ha
uHpopmanuio u3 yueOHUKa
Y CIPaBOYHBIX MaTEPUAJIOB,
IPaMOTHO MCIOJIb30BaTh
WU3YYCHHBIN NOHATUNHBIN
anmnapar Kypca XUMUHU

Pazgen 2. Baxkueiiiue npeacraBute/in Heoprannyeckux semrects (30 u)

Tema 3. Bo3ayx.

KucJsopoa.

ITousiTHE 00 OKCHIAX
(CR))

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucnopog —
AJIEMEHT U POCTOE BEIIECTBO.
0301 — annomponnas
MOoOughukayus Kuciopooa.
Haxoxnenue kucinopoaa B
npupoze, pusnueckue u
XUMHUYECKHE CBOWCTBA
(peakuuu OKUCIEHUS,
ropeHue). Y CIoBHs
BO3HUKHOBEHHUS U
MIPEKPAIICHUS TOPEHUSL.
[Tonsitne 06 okcumax.
Cnocobvbl nonyuenus
KUCI0pooa 6 1abopamopuu u
NPOMBIULIEHHOCTIU.
IIpumenenue kuciopoaa.
KpyroBopot kuciopoaa B
pUpoJIE.

Tennosoti s¢hghexm

XUmMu4yecKkou peakyuu,
NnoHAmMue o

MepmMOoXUMUYECKOM
ypasHeHuu, 3K30- U
SHJIOTEPMUYECKUX PEAKIUSX.

PaCKpBIBaTL CMBICJI
HN3YYaCMBIX IMOHATHU U
MMPUMCHSATB 3TH IOHATHSA IIPU

OIHCAaHUH CBOMCTB BEIIECTB
Y UX MPEBPALECHUN C
HCTIONIb30BAaHUEM OTIOPHBIX
CJIOB M KJIHILIE.
XapaBrepu3oBaTh
(omuCHIBATH )C OnOPOU
Ha NIaH, cxemy,
KpamKyro 3anucb cOCTaB
BO3/yXa, (hU3UYEeCcKHe U
XUMUYECKHE CBOICTBA
KHUCIIOPO/1a, CIIOCOOBI
ero MOJIyYeHHS,
pUMEHEHUE U
3HAYEHUE B NPUPOJIE U
KU3HH YeJIOBeKa.
Cpasnusams peakyuu
20peHUsL U MeONIeHHO20
OKUCTIeHUs C
HpeIBapUTEIHHBIM
00CyX/IeHUEeM MTapaMeTpoB
CpaBHEHMS.
Cobupath nprOOpHI 11




Tonauso (negpms, y2ono u

Meman). 3aepszHerue 8030yxa,

Ccnocoowl e2o
npedomspawjenus. Ycunienue
NapHuko0g8o2o 3¢ gexma,
paspyulerue 030H08020 CJLOSL.

JdemoncTpanmu
B3anmopeiicteue docdopa,
CEpBbI U JKeJe3a ¢ KUCIOPOaA0M
(BO3MOKHO HCIIOJIb30BaHUE
BHJICOOTIHITOB).
Onpenenenue coaepxaHus
KHCJIOpOJ1a B BO3IYXE.
OnbIThL, IEMOHCTPUPYIOIIHE
YCIIOBHSI BOHUKHOBEHUS H
MPEeKpaIEHUS TOPEHUS.
JlaGopaTropHble n

?zpaKanecmle PaﬁoTLI
abopamopHuwlll onvim:

O3nakoMJieHHE ¢ 00pa3lamMu

OKCI/I,Z[OB
aKmuueckas paboma.

Np 4. Tlomyyenue KuCaopoa,

U3yYEHHE €ro CBOWCTB.

Buviuucnenua

— MOJIEKYJIIPHOM MaccChl
KHUCJIOpOJa 1 030HA Ha
OCHOBaHMUM aTOMHOM MAaccChl
XUMHUYECKOTO JJIEMEHTA

MOJTyYEHUs KUCIIOpoa
(BBITECHEHHEM BOJIBI U
BO3/TyXa).

Pacnio3naBath ONBITHBIM

IIyTEM KHUCIIOPOJ 101

KOHTPOJIEM Ieiarora.

Hcnonp3oBath
XUMHUYECKYIO
CUMBOIIUKY IS
cocTtaBiieHus (popmya
BEIIECTB,
MOJIEKYJISIPHBIX

YPaBHEHUI XUMHUYECKUX
peaKkuuii ¢ yyacTuem

KHUCJIOPO/JIa.

OOBACHATDH CYIIHOCTD
HKOJIOTMYECKUX TTPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

IInanupoBath 1
OCYIIECTBIISATH HA
MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI,
MIPOBOANTH HAOTIOICHYS,
JIeNIaTh BBIBOBI 110
pe3yibTaTam
HKCIIEPUMEHTA M0

PYKOBOJICTBOM Tiearora.
VY4yacTBOBaThH B COBMECTHOM
paboTe B rpynie.

Tema 4. Bonopon.
ITonsiTHE 0 KHCJIOTAX
H COJISIX

(54)

Bonopoa — snemeHT u
MIPOCTOE BEILLECTBO.
Haxoxnenue B npupoe,
(buznyecKre U XUMHUYECKUE
CBOMCTBA (Ha IpUMEPE
B3aUMOJCICTBUS C
HEMeTaJUIaMHU ¥ OKCUJIaMH
METaJJIOB), IPUMEHEHHE,
Ccnocobbl NoY4eHus.

TloHnsaTHe 0 KUCIOTAaX U COMSIX.

JdeMoHcTpanuu
[Tomyuenwue, cobupanuie u
pacrno3HaBaHHE BOJOPO/IA.
I'openue Bogopona.
B3aumoperictBre Bogopoaa ¢
okcuaoMm meau(Il).
JlabGoparopHbie
ﬂpaKanecxne  padoThI
abopamopmbii onvim.

BSaI/IMOI[eI/ICTBI/Ie KHCJIOT C
METaJlllaMH.

IIpakxmuueckas paboma:.

Ne 5. [Tonyuenue Bogopoaa,
U3y4YEHUE €T0 CBOMCTB.
Buviuucnenua

— MOJIEKYJIIPHOM MaccChl
BEIIECTBA HA OCHOBAHUHU

PackpsiBaTh cMbICT
W3Yy4aeMBbIX MIOHATUH U
IIPUMEHSTH 3T TOHATUSA
IIPU OIMCAaHHUU CBOWCTB
BELIECTB U UX
[IPEBPAILCHUMN.

XapakTepu3oBaTh
(omuchIBaTh) GU3HUECKHUE U
XUYFICCKHUE CBOUCTBA
BOJIOPOJIa, CIIOCOOBI €ro
IIOJIyYEHUs], IPUMEHEHUE C
OMOPOi Ha MUIaH, KPATKYIO
3aIlUCh, CXEMY.

Cobupats npudop s
IIOJIy4EHUS BOJOPOJIA C
HCIIOJIb30BAaHUEM
BU3YaJIbHON OIIOPBI

Hcnons30BaTh XUMUYECKYIO

CUMBOJIUKY JUIs
COCTaBIICHUS dbopmyn
BELIECTB,  MOJIEKYJISIPHBIX
ypaBHEHUH XUMHYECKHUX

peakuuii c

BOJIOpPOIa C

QITOPHUTM.
CnenoBatb npaBuiam

y4acTueM
onopo Ha




aTOMHOM MaccChbl
XUMHUYECKHUX DIIEMEHTOB

6e301acHoil paboThI B
Jaboparopuu pu
UCTIOJTb30BAHUH
XHUMHUYECKOH MOCYIbI 1
000pyTI0BaHUS 1O
KOHTPOJIEM Tearora., a
TaKXKe TpaBUIaM
oOpalleHus C TOPIOYUMHU
BELIECTBAMHU B OBITY
[InanupoBath 1
OCYIIECTBIISATH HAa IPAKTHUKE
XUMUYECKHE
OKCTIEPUMEHTHI, TIPOBOJIUTH
HaOII0/ICHNUs, Ae1aTh
BBIBOJIBI TI0 PE3yJIbTaTaM
HKCTIEPUMEHTA MO
PYKOBOJICTBOM TI€JIarora c
o0CyXIeHHEM ILIaHa
paboThI, C UCTIOIB30BAHUEM

KJIMLIE.
Y4acTBOBaTh B COBMECTHOM
paborte B rpymie.

[lmanupoBats u
OCYH.ICCTBJISITB Ha HpaKTI/IKe
XHUMUYECKHE
BKCHCpI/IMCHTBI, HpOBO[[I/ITb
HaOJII0AeHNs, 1elIaTh
BBIBOJHbI 110 pe3ynLTaTaM

AKCIIEPUMEHTA.
VYyacTBOBaThH B COBMECTHOU
paboTte B rpyniie

Tema 5.
KoaundecTBeHHEBIE

OTHOLIEHHUS B XUMHH
(4 9)

KonuuectBo BemecTsa. Moib.
MognsipHast Macca. 3akoH

ABoranpo. MonspHsii
00BEM razoB. PacuéTsl 1o
XUMUYECKUM YPaBHEHUSIM.
JdeMoHcTpanus

OO0pas31ibl BemecT
KOJIMYECTBOM 1 MOJIb.
Botuucnenusn

— 00BéMa, KOITHYEeCTBA
BEIIECTBA rasa I10 €ro
W3BECTHOMY

KOJIMYECTBY BEIIECTBA
Wik 00bEMY;

— 00BEMOB Ir'a30B 110
YPaBHEHUIO peaKIy Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUI Ia30B

PackpsiBaTh CMBICT
M3Yy4YaeMbIX OHITHH U
IPUMEHATDH 3TU MOHATHUS, A
TaK)K€ M3yYEHHBIE 3aKOHbI
U TEOPUH ISl pEIICHUS
pacuéTHBIX 3a7a4 ¢
MIOMOUIbIO TI€JIarora.

Boraucisate MOJIIpHYIO
maély Bemects;
KOJIMYECTBO BEIIECTBA,
00BEM raza, mMaccy
BEIIIECTBA C OMOPOM Ha
oOpazer, Ha (HOPMYIIBI;

[IpoBoaNTH pacy€Tsl 1O
YPaBHEHUSAM XUMHUYECKHUX
peakiuii ¢ oropoiu Ha
oOpa3zen, alroputM
yueOHBIX NEHCTBUIL:
KOJIHNYECTBA, 00HEMA,
Macchl BEIlleCTBa IO
U3BECTHOMY KOJHMYECTBY,
00BEMY, Macce peareHToB
WIH NIPOJYKTOB PEAKIIHH.

BricTpauBath pa3BépHyThIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha UH-




dbopmaryro u3 yueOHUKa U
CIPaBOYHBIX MaTEPHAJIOB,
IPaMOTHO HCIOJIb30BATh
W3yYECHHBIN NOHATUWHBIN
armapar Kypca XMMHH ¢
IIOMOUIBIO TI€1arora.

Tema 6. Boga.
PacTBOpbI.
IMousitue 00
OCHOBAHMSAX

(59)

Bona, ee cocras, crpoenue,
MOJIEKYJIbI. PU3HUECKUE
CBOMCTBAa BOJIBL. AHanu3 u
CUHMeE3 — MemoObl U3)YeHUs.
cocmasa 600bl.

XUMUUYeCKHe CBOMCTBA BOJIBI
(pasnmoskeHue, peakiuu ¢
HaTpPUEM, OKCUIOM KaJIbLus,

OKCHUIOM cepbl [V .
CocraB ocHoBaHUM. [ToHsaTne
00 MHAMKATOpax.

Booa kax pacmeopumenns.
PactBopsl. Pacmeopumocmyo
seuecms 8 sooe.
Hacviwyennvie u
HEHACbLUeHHble PACTBOPbL.
MaccoBas 10J11 BEUIECTBA B
pacTtBope.

Pons pacmeopos 6 npupooe u
8 JHCU3HU Yel0BeKd.
Kpyzoeopom 600v1 6
npupooe. 3arpsi3HEHUE
NpHUpOHBIX BoA. OxpaHa

Y OYHMCTKA IPUPOJIHBIX BO/I.
JdemoncTpanmnu

DIEeKTPOJIH3 BOJIbI; CHHTE3
BO/IbI; B3aUMO/ICHCTBUE BOJIBI C
Metamtamu (Na, Ca)
(BO3MOHO HUCTIOIH30BAHNE

BUJIEOMATEPHAJIOB).
PacTBOpeHue BeleCcTB ¢
Pa3IM4HON PaCTBOPUMOCTBIO.

Hccaenosanue
pPacTBOPOB KHUCJIOT U
IIEJIOYCH C ITOMOIIBIO
WHUKATOPOB.

JlabopaTopHble n
NpaKTH4ecKue padoTsl
lpakmuueckas paboma:

Ne 6. IlpuroroBnenue
pacTBOPOB C ONPEEITEHHOM
MacCOBOU NOJIEN
PacTBOPEHHOTO BEIIECTBA.

Botuucnenusn

— C HCITOJIB30BaHUEM HOHATHS
«MaccoBas JI0JId BEIISCTBA B
pacTBope»

PackpsiBaTh CMBICI
MU3Y4aeMbIX IIOHATUH U
IIPUMEHATD 3TH MOHATHUSA
IIPH ONHCAHHUH CBOWCTB
BELIECTB U UX
IIPEBPALLECHU C TOMOILBIO
nejarora.

XapakTepu3oBaTh
¢duznyecKue 1 XUMUYECKUE
CBOMCTBA BOJBI, €€ POJIb KaK
pacTBOpUTEIIS B
IIPUPOJIHBIX IpOLECCaX C
OIIOpPOH Ha IUIAH U CXEMY.

CocraBnATh ypaBHEHUS
XUMHUYECKHUX PEaKLUi ¢
Y4aCTHEM BOJbI C OIIOPOH
Ha CXEMY.

OOBACHATH CYIIHOCTH
HKOJIOTHYECKUX
po0JIeM, CBA3aHHBIX C
3arps3HEHUEM
IIPUPOJIHBIX BOJ,

CHoco0bl OYUCTKU BOJBI
OT IIPUMECEN, MEPBI 110
OXpaHe BOJ OT
3arpsi3HEHMS 110CIIe
IIPEIBAPUTEIBHOTO
CTPYKTYpUPOBAHUS
MaTepuaina.

[TInmanupoBaTh 1
OCYILIECTBJIATH HA ITPAKTHUKE
XUMHYECKHUE
SKEEPUMEHTBI, TIPOBOIUTH
HaOII0eHU, AeaTh
BBIBOJIBI 10 PE3YJIbTaTaM
AKCIIEPUMEHTA 1101
KOHTPOJIEM II€/1arora, ¢
MCIIOJIb30BaHUEM KIIULIE.

CnenoBatpb npaBuiIam
Oe3onacHoil paboThI B
JabopaTtopuu Ipu
UCIOJIb30BAHUU
XUMHUYECKOH MOCYIbI U
000pyT0BaHUS IO
KOHTPOJIEM IIearora.

IIpoBOAUTH BEIYHCIICHMUS C
IIPUMEHEHUEM ITOHATUS
«MaccoBas 10JIs BEILECTBA B
pacTBOpe» ¢ OIOpoil Ha

(hOpMYJIBI.




Hcmons3oBaTh 1810)51
BBIINIOJTHCHHUH y‘{e6HbIX

3aJ]aHui U B IPOLIECCE
HCCIIEN0BATEILCKOM
JIeATeTLHOCTH HAYIHO-

HOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO CO/IEPIKAHNUS,
CIIPaBOYHbBIE MATEPHAJIBI,
pecypcebl HTepHETa 1101
PYKOBOJCTBOM I€Aarora.

BricTpauBats pa3BépHyTHIE
[UCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
UHpOpMaLKIO U3 yuyeOHuKa
Y CIIPaBOYHBIX MaTEPHUAJIOB,
IrPaMOTHO
MCIIOJIb30BaTh U3yYECHHBIN
NOHATUUHBIN anmnapar
Kypca XHMUU 110CJIe
IIPEIBAPUTEIBHOTO
CTPYKTYpUPOBAHUS
MaTepuaia

Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHuYecKuxX

coeIuHEeHUI
(119

Knaccudukanus
HEOPTaHUYCCKUX COCAMHCHUM.

OKcHIBI: COCTaB,
knaccudukanus (OCHOBHBIE,
KHUCIIOTHBIE, amgomepHbie,
Hecoleobpazyouue Ha
npumepe okcuoa yenepooa |1
u oxcuoa azoma 11,
HOMeHKIartypa. [lonyuenue
OKCHJIOB (B3aUMOJICHCTBUE C
BOJOH, KMCJIOTaMH,
uienoyamu). OCHOBaHUS:
COCTaB, Kilaccu(uKanus
(1Iemoun U HEpacCTBOPHUMBIE
OCHOBaHUS), HOMEHKJIATYpa.
Kwucaotsl: cocTas,
KJacCUpUKaIIA,
HOMEHKJIaTypa, (Pu3nvecKue
Y XUMHUYECKHE CBOMCTBA
(B3aumojieiicTBHE C
OCHOBHBIMH

OKCHJIaMHU COJISIMU Ha IpUMeEpe
COJISTHOW ¥ CEPHOM KHCIIOT),
cnoco6wl noayuenus. Psn
aKTUBHOCTH MeTaoB. Comu
(cpenHue): HOMEHKIIATYpPA,
CnocodvL Noy4eHus,
B3aUMOJIEHCTBUE COJIEN C
MeTaJlJIaMU, KUCIIOTaMH,
IeJI0YaMH U COJISIMHU.
I'eneTnyeckas CBs3b MEXKIY
KJIacCaMHU HEOPTaHUYECKUX
COEIMHEHUN.

I'enernueckue psasbL.
[TonstTre 06 amdoTepHBIX

Ornpenenenne 0OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKHUX
COE€IUHEHMH 10
mabmony. CocTaBiieHHE
CXEM CTPOCHHUS
OCHOBHEIX KJIaCCOB
HEOPTraHUYECKUX
COETMHEHUN Ha OCHOBE
OnpeIeICHUSI.
CocraBnenue Gpopmyin
OCHOBHBIX KIJIACCOB
HEOPraHMYECKUX
COCIUHEHUN M Ha3bIBAHUC
UX IO MEXIYHAPOJIHOU 1
TPUBUAIILHON
HOMGYKIIAType ¢

HUCIIOJIB30BaHUEM
OTIPE/ICTICHUS] Y TaOJIHIIBI
pPacTBOPUMOCTH.

Knaccudunuposanue
M3y4aeMbIX BEIIECTB IO
COCTaBY U C8OUCMBAM C
ONOpOM HA ONIPEACIICHUS,
CXEMBI U Ta0JIUIy
pPacTBOPUMOCTH.
Cocrasiienue TaOJINIBI
TEHETUYECKUX PSAIOB U
cxeMnl «I'eHeTnueckas
B3aMMOCBS35 OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
COETMHEHUN MO
PYKOBOJACTBOM II€/1arora.
[Iporno3upoBanue CBOWCTB
BEILIECTB HA OCHOBE OOIIUX




THAPOKCHUIAX HA TIPUMEPE
OMHKA W aJIOMHHUA.
XuMHUYeCcKre CBOICTBaA -
B3aHUMOJIEMCTBHE c
KHCJIIOTaMH U IIEJIOYaMH.

Pasnosxenne npu HarpeBaHuy.

JdeMoHcTpanuu

OO6pa3ipl HeOPraHMYECKUX
BEILIECTB PA3JINYHBIX
Ki1accoB. B3aumopeicTBue
pacTBOpa CEPHOM KUCIIOTHI C

okcugom menu(Il).

Peakuus HelTpanu3anuu.
BriTecnenue oqHoOro Metajnia
JPYTUM U3 PacTBOpa COJIM.

JlabopaTopHbIe U
517pa1cTuqec1me padoThI
abopamopHule Onblmbul.

BzaumogaeiicTBHE KUCIIOT €
Metauiamu. [lomydenue
HEPACTBOPUMBIX OCHOBAHMIA.
BzaumoneiictBrue
HEPACTBOPUMBIX OCHOBAaHUH C
KkuciaoTamu. Pasmoxkenue
runpoxcuaa meau(Il) mpu
HarpeBaHUMU.

Ipaxmuueckas paboma:

Ne 7. Pemenne
SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe « OCHOBHBIC KJIACCHI
HEOPraHUYeCKuX
COCJIMHEHUIN.

Boviuucnenusa
— [0 YPaBHEHUSIM
XUMUYECKUX PEaKui

XUMHUYECKHX CBOMCTB
M3YYEHHBIX KJIacCOB, TPy
BEILIECTB, K KOTOPBIM OHU
OTHOCSTCS C
HCITOJIB30BAHUEM CXEMBI
«["eHeTHYECKAasT B3aUMOCBS3b
OCHOBHBIX KJIACCOB

HEOPraHUYECKUX
COEIUHECHUN» MO
PYKOBOJICTBOM TI€Jarora.

CocraBnenue
MOJIEKYJISIPHBIX YPaBHEHUN
peaxuui,
WITIOCTPUPYIOIIUX
XMMHYECKHE CBOWCTBA
M3YYEHHBIX KJIACCOB U
CnocooObL NOTYYeHUs.
BELIECTB U3YYEHHBIX
KJIACCOB, TPYIIII, & TAKXKE
MOJITBEP K TAOLIUX
TEHETHUUYECKYIO
B3aMMOCBS3b MEKy HUMH,
C onopoi Ha BepOanbHYyIO
CXEMY B Ka4eCTBe
3pUTENBHOM OIOPBI.
CocraBnenue
MOJIEKYJISIPHBIX
YpaBHEHUH peaAKIUA TTO
CXEMaM ¢
peBapUTEIbHBIM
o0Cyx/1eHueM BbIOOpa
pearupymoIrx BelecTs.

Brruucnenue o
YpaBHEHUSM

XMMHUYECKHX  pEaKLMi
KOJIMYEeCcTBa,  O0BEMA,
MacChkl  BEIIeCTBa 11O
KOJIMYECTBY,  00BEMY,

Macgg) pEareHToB WU
IPOAYKTOB pPEaKIUU IO
AITOPUTMY.

[InanupoBanue n
OCYIIIECTBIICHUE HA MTPAKTUKE
XUMHYECKOT0 SKCIIEPUMEHTA
Y HaOTIOACHHUS T10]T
PYKOBOJCTBOM YUHTEJIS.
DopMyITHpOBaHUE BHIBOJIOB
0 pe3yJbTaTam
AKCIIEPUMEHTA C
UCIOJIb30BaHUEM OTIOPHBIX
CJIOB.

BricTpanBanue
Pa3BEPHYTHIX MTUCHMEHHBIX
U YCTHBIX OTBETOB C

OTIOpOii Ha MH(POPMALIUIO

u3 yuyeOHUKa U CIIPABOYHBIX




MaTEpPHUAIIOB, TPAMOTHOE
UCIIOJIb30BaHUE
W3YYEHHOT'O IOHATUHHOTO
anmnapara Kypca XUMHH C
UCIIOJIb30BaHUEM ILIAHA,
OIOPHBIX CJIOB, aJITOPUTMA.

Paznen 3. Hepuonnqecmﬁ/i 3aKOH U Hepuozmqeucaﬂ CUCTEMA XUMHUYECCKUX IJICMECHTOB

J. U. MenneneeBa.

CTpOGHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu (15 u)

Tema 8.
epuoanueckuii
3aKOH U
IMepuonuyeckas
cucrema
XMMHYECKHX
3JIeMEHTOB

J. . MenpeJsie-eBa.
Crtpoenne atoma (7

4)

[IepBbie monbITKN
KJIAaCCU(UKAIIMYA XUMUYECKUX
JJIEMEHTOB.

[TonsaTHe 0 TpymnMax CXOIHBIX
AJIEMEHTOB (IIeIOYHbIE U

IeJI0YHO3EMENbHbBIE METaIIbL,
raJloTeHbl, MHEPTHBIE Ta3bl).
Onemenmsi, Komopbie
obpazytom amgpomepHvle
OKCUObL U 2UOPOKCUODL.
[Tepuoanueckuii 3aK0H U
[Tepronu-yeckas cucremMa
XHMHUYECKHX daeMeHToB [{. 1.
Menneneesa. [lepuonsi,
IpyNIbl, TOATPYIIIHI.
DU3NYECKUI CMBICI
MOPSAIKOBOTO HOMEpPa
3JIEMEHTa, HOMEPOB MEPUOJIA U
TpYIIIBI.

Crpoenue aromoB. CocTaB
aTOMHBIX siziep. M3omonui.
Onextponsl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK
aToMoB TiepBbIx 20
XUMHUYECKHUX 3JIEMEHTOB
[Tepuoanyueckoit cucTeMsl

. . Menneneesa.
XapakTepucTuka
XUMHYECKOTO JIEMEHTA 110
€ro MOJIOXKEHUIO B
ITepuonnueckoii cucreme /.
. Menneneena.
3axonomepHocmu usmeneHus:
CBOUCME INEMEHNO8 MATbIX
nepuoo0s u 21aeHblX NOOCPYNn
8 3a8UCUMOCTNU OM AMOMHO20
(nopsi0k06020) HoMepa.

3uauenue Ilepuoouyeckozo
3akona u Ilepuoduueckotl
cucmembl XUMUYECKUX
9/1eMEeHMO08 018 Pa36Uumusl
HAYKU U NPAKMUKU.

/. U. Menoenees — yuénwiii,

neoazoe u eparcoOaHuH.

JlabopaTopHble n
?jpaKTuqecmle  padoThI
abopamopHblil onim:

PackppiBaTh cMbICT
NEPUOIUIECKOTO 3aKOHA IO
PYKOBOJICTBOM II€AArora.

Ilonumars cyiecTsoBaHue
MEPUOIUIECKON
3aBUCUMOCTH CBOICTB
XUMHYECKUX DJIEMEHTOB
(U3MEHEHME PaIuyCOB
aTOMOB U
AJIEKTPOOTPHULIATEIEHOCTH )
U UX COEIUHEHUI OT
I0JIO’KEHUS B
MEePUOUYECKON CUCTEME U
CTPOEHHMS aToMa C
HCITOJIb30BAHUEM CXEM U
TabuII.

YcranaBiauBaTh CBSA3b
MEXy TIOJI0)KEHUEM
AJIEMEHTA B
MEPUOUYECKON CUCTEME
Y CTPOEHHUEM €0 aTOMa
(cocraB u 3apsia smpa,
o0111ee YMCIIo 3JIEKTPOHOB
U pacrpeneneHue ux mno
AJIEKTPOHHBIM CIIOSIM) 110
oOpasiy.

IIporuo3upoBats xapakrep
M3MEHEHUS CBOMCTB
ISMEHTOB U UX
COEIMHEHU 110 rpynmnam u
nepuoaaM [lepuonngeckoi
CHUCTEMBI C TOMOUIBIO
nejarora.
XapakTepru3oBaTh
XUMUYECKHE IIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB,
KaJlis, KaJbLU IO UX
MI0JIO’KEHHUIO B
Ilepuonnueckoi cucreme
J1. . Menneneena.

CrnenoBaTh npaBuiIaM
0e3omacHoi paboThI B
naboparopuu npu
HCIIOJIb30BaHUU
XUMHUYECKOU MTOCY bl U
000py1I0BaHUS MO




BsanmopeiicTBue
TUAPOKCH]IA IIMHKA c
pacTBOpaMH  KHUCIOT |
meaouen

KOHTPOJIEM IIE€1arora.

BricTpauBats pa3BépHyTHIC
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
UHPOpPMALUIO U3 yuyeOHuKa
Y CIIPaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO
UCIIOJIb30BaTh U3yYECHHBIN
MOHATHUITHBIN anmapaT
Kypca XHMUU 110CIIe
CTPYKTYPHUPOBAaHHUS
MaTepuana ¢

HCITOJIb30BAHNUEM KIIMILIE.
Hcnonp3oBath npu
BBITIOJTHEHUH YUEOHBIX
3aJIaHHui U B IIpoLecce
HCCIIEI0BATENIbCKON
ACATCIIbBHOCTU HAYYHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOT0 COAepKaHMUs,
CIIPaBOYHBIEC MATEPUAJIBI,
pecypcebl HTEpHETa 1T0A

PYKOBOJCTBOM II€aarora

Tema 9.
XumMuueckas
CBSI3b.

OKHuCINTEeIBHO-
BOCCTAHOBUTEJILHDBIEC
eaKIu

8 1)

3ﬂeKmp00mpuuameﬂbHocmb
aTOMOB XUMHNYCCKHUX
OJICMCHTOB.

XuMuveckas CBs3b (MOHHAS,
KOBAJICHTHASI TIOJISIPHAS 1
KOBaJICHTHAs HETIOJISIpHAs ).
CreneHb OKUCIIECHHUSL.
OKHCIUTETBLHO-
BOCCTaHOBUTEJIHHBIC PEAKIIHH
(OBP). Ilporecchl OKUCIEHHS
1 BOCCTAHOBIICHHUS.
OKuCIUTEIN U
BOCCTAaHOBHTEIIH.

JdeMoHcTpanuu
OKHCIUTEITBHO-
BOCCTAaHOBHTENIbHEIC
peaKkuuu: TOpeHue, peakuu
Pa3oKEeHUS, COCTUHEHUS

PackpbIBaTh CMBICH
I/ISYLIaCMBIX IIOHATHUHU I10
YKOBOJICTBOM II€/Iarora.
MpEeAeATh BUJ
XUMHUYECKOH CBSI3U B
COEIMHEHNY C
UCHOJIB30BAHUEM CXEM.

Onpenendars CTeneHb
OKHCJIEHUSI XUMUYECKOTO
3JIeMEeHTa 10 (hopMyIie ero
COCIMHEHUS C
UCTIOJIb30BaHUEM
aIropuTMa.

Ornpeaensarb HIeMeHT
(BEIIeCTBO) — OKUCIHUTEIb
1 3JIEMEHT (BEIeCTBO) —
BOCCTAHOBUTEITb.

OOBACHATH CYIIHOCTh

MpOIACCOB OKUCIICHUS U

BOCCTAHOBJICHUSI.

CocTaBisiTh 2IEKTPOHHBIN
OasiaHc ¢ yu€ToM vncIia
OTJIAaHHBIX U MPUHATHIX
HIIEKTPOHOB.

CocTaBiaTh ypaBHEHHUE
OKHCITUTEIIHHO-
BOCCTaHOBUTEIHHON
PEAKINY [0 AITOPUTMY
pa3bopa OKHCIUTEIHHO-
BOCCTAHOBUTEIBbHOU
peaxiuu.

Hcnonws3oBars mpu

BBITTOJIHEHUH YYEOHBIX
3aJlaHU TEKCThl yueOHHUKa
10CJIE€ CTPYKTYPUPOBAHUS




MaTtepuasa, CripaBOYHbIC
MaTtepHuabl (IEPHOTUIECKYIO
CI/ICTeMy XUMHUUYCCKUX
anemenToB /I. 1.
Menneneesa, Tabnuiy
pacTBOPUMOCTH KHUCJIOT,
OCHOBAHWI U COJIEH B BOJIC,
BIIEKTPOXUMHUYECKUN PsIT

HaNpsHKEHUH METaIoB).

9 KJIACC

(2 u B Henemto, Beero 68 4, 13 HUX 4 4 — pe3epBHOE BpeMsi)

IIpumepHbIe TeMbl,
pacKpbIBaKOIINE JAHHbII
pasaen NporpaMmel,

U KOJIHYECTBO 4aCOB,
OTBOJUMOE HA UX M3y4YeHHEe

OcHOBHOe coaep:kaHne

OCHOBHBIE BUJIbI
JesITeJILHOCTH 00y4aloIuXcst

Paznen 1. BemecTBo M xumuuyeckue peakiuu (17 u)

IToBTOpEHUE M
yriayoJenne 3HAHUI
OCHOBHBIX Pa3/ieJIoB
Kypca 8 kiacca
G

[lepnoguueckuii 3aK0H.
Ilepuoauueckas cuctema
XUMHUYECKUX

anemenToB /1. 1. Menneneena.
Crpoenue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOICTB XUMHUYECKHX IIIEMEHTOB
MIEPBBIX TPEX MEPHOIOB, KU,
KaJIBIIUS ¥ UX COCTMHCHHH B
COOTBETCTBUH C MOJIOKCHHEM
AIIEMEHTOB B MIEPUOANYECKOMN
CUCTEME U CTPOSHUEM HX
aTOMOB.

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUICCKUX
BelIecTB (MEXIyHa-pOIHAS U
TpUBHAJIbHAS ). XUMHUYCCKUE
CBOIICTBa BEIIECTB,
OTHOCSIITUXCS K Pa3THIHBIM
KJlaccaM HeOpraHHYECKUX
COCIIMHCHUH, UX TeHETHYECKas

CBSI3b HEOPTraHUYECKUX BEIIECTB.
CrtpoeHue BelecTBa: BUIBI
XUMHYECKON CBSI3M U THIIBI

KPUCTAJUIMYECKUX PEIIETOK.
3asucumocmo ceolicme geulecme
om ux CmpOeHusl.

JleMoHCTpaU MU

1. Mozenn KpucTauimIecKux
PEIIETOK HEOpraHMYECKUX
BEILIECTB.

2. Kopotkonepuoanas u
JUTMHHOTIEpUO/IHAS. (POPMBI
[lepuoanueckoii cucTembl
XUMU4YecKkux dyementoB 1. 1.
Menneneesa

XapakTeprus3oBaTh
XUMUYECKHUE TIEMEHTBI
IIEPBBIX TPEX MIEPUOOB,
KaJIiA U KaJIbLIUS IO UX
MI0JIO’KEHHUIO B
[Tepuoanueckoit
cucteme JI. U.
MenneneeBa ¢ onopou
Ha aJITOPUTM.

Knaccuduruponats u
Ha3bIBATh
HEOpPraHUYECKUE
BEIIECTBA U3YYEHHBIX
KJIACCOB C OMOPOi Ha
cXemy, TaOIuIry
PacTBOPUMOCTH.

OrittbiBaTh 061LIHE
XUMUYECKHE CBOMCTBA
BELIECTB PA3IUYHBIX
KJIACCOB, MOJTBEPKIATh
CBOMCTBA NMpUMEpaMU
MOJIEKYJISIPHBIX
YpaBHEHUH
XUMHYECKHUX PEAKLUN C
OIIOPOH Ha CXEMY.

Onpenensats BU
XUMHUYECKOH CBA3H U TUI
KPUCTaJUIMYECKOU
PEIIETKH BELIECTBA C
OIOpOH Ha CXEMY.

IIporno3upoBathb
CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX
CTPOEHHUS IocIe




IIPEABAPUTEIILHOIO
pazbopa.

BeicTpauBath
pa3BEPHYTHIE
IICBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
MHGOpPMAIUIO U3
yueOHUKa U CIIPAaBOYHBIX
MaTepuaioB, PaMOTHO
WCIIOJIb30BATh U3yYEHHBIN

MOHATUMHBIN armapar
Kypca XHMUHU.

Hcnonp3oBars mpu
BBITOJIHEHUH YYEOHBIX
3aJ]aHUI U B TIPOLIECCE

HCCIEI0BATEIbCKON
ACATCIIBHOCTU HAYYHO-

MONYJIAPHYIO JTUTEPATYPY
XHUMHAYECKOTO
COJICpKaHU,
CIIPaBOYHBIC

Marepuabl, PECYpChl
HNuTepnera nona
PYKOBOJICTBOM

rearora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakumii (4 4)

Knaccugukanus XuMudeckux
PpeaKIuil 10 pa3InyHbIM
npU3HaKaM (I10 YUCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIHH BEIICCTB,
no mennogomy s¢hghexmy, no
U3MeHeHUI0 cmeneHell OKUCIeHUs
XUMUYECKUX ITIeMEHMO8, NO
obpamumocmu, no y4acmuio

Kamanuzamopa,.

OK30- U 3sHOOMepMuyecKue
peaxyuu, mepMoXumMuyecKue
VPABHEHUSI. Tonsmue 0

CKOPOCMU XUMUYECKOU peaKyuu.
llonamue o 2omocenHbIX U
2emepoceHHbIX peaxkyusix.
Ilousamue 06 obpamumvix

U HeOOPAMUMBIX XUMUYECKUX
peaxyusx. [lonamue o
XUMUYECKOM PABHOBECUU.
Daxmopul, erusOWUe HA
CKOPOCMb XUMUYECKOU peakyuu
U NONI0JICEHUE XUMUUECKO20
pasHogecus.

OKHCIUTENBHO-
BOCCTAHOBHTENIbHBIC PEAKIIUN
(9MeKTpOHHBIN OanaHC
OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIBHON PEaKIINH).

JleMoHCTpaUMHU

1. 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakIMu OT
pa3uUHBIX (HAKTOPOB.

PackpeiBaTh cMBICT
M3Yy4YaeMbIX OHIATUHI U
IIPUMEHATD 3TU MOHATUS
IIPU OIMCAaHHUH CBOWCTB
BEILECTB U UX
IIPEBPAILCHHMN.

Knaccuduuuposats

XUMHUYCCKHUEC PCAKIIUU T10
Ppa3IMYHbBIM IIPHU3HAKAM.

VYcranaBinvBaTh
3aBUCUMOCTB CKOPOCTH
XUMHUYECKOW PEAKIIUH OT
pa3nu4HbIX (HAKTOPOB MO
PYKOBOJICTBOM YUHTEJISI.

[Iporno3uposatb
BQ3MOXKHOCTH
MPOTEKaHUs
XUMHUYECKHUX
MIPEBPALLECHU B
Pa3JIMYHBIX YCIOBUSIX
ocye
IIpEeABAPUTEIILHON
paboThI.

OnpenensaTb OKUCTUTEND U

BoccTaHoBuTelnb B OBP.

CocTaBasATh 3JIEKTPOHHBIN

OanaHc peakuuu.

[Ipon3BOAUTH BBIUNCIEHUS

0 XMMUYECKUM

YPAaBHEHUSIM IO aITOPUTMY.

BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONTOPO Ha




2. Bo3zgeiicTBue kaTanuzaropa Ha
CKOPOCTh XMMUYECKON PEaKIIUU.

3. IIpuMepbI HEOOPATUMBIX U
00paTUMBIX pEaKITni.

4. CMmelieHue paBHOBeCHsI
XUMUYECKOH PEaKIIUH.

Botuucnenusn

— KOJIMYECTBA BEIIECTBA,

00BEMa 1 MacChl

pEeareHToB WIN

MPOJIYKTOB IO

YpaBHEHUSM XUMHUYECKHUX

peakuui

UHPOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTepHaJIOB, IPAMOTHO
HCIIOJIB30BaTh U3y4YECHHBIN
MTOHATUMHBIN arapar
Kypca XUMUH T10CJIE
IIPEABAPUTEIIBHOTO
CTPYKTYpUPOBAaHHUS

Marepuania.
Hcnons3oBate npu
BBITIOJIHEHUH YY€OHBIX
3a/IaHUH U B MPOIIECcCe

HUCCIIEI0BATEIHLCKON
JIEATEIbHOCTH HAYYHO-

MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPIKAHMUS,
CIIPaBOYHbIE MAaTEPUAJIBI,
pecypesl MHTEpHETA TIOCHE
KOHCYJIBTALIUH C
IIEJarOrOM.

Tema 2.
JIEKTPOJIMTHYECKAS
JUCCOIUALIUA.
XuMn4ecKue peaxkinuu B

acTBopax
8 1)

Teopus 3IEKTPOIUTUYECKOU
JUCCOLMALUU. DIEKTPOIUTHI
U HE3JIeKTpoauThl. KaTnoHsl,

aHUOHBI. Mexanuszm
ouccoyuayuu  8ewecmes ¢
Pa3UYHbIMU suoamu
xumuyecxou cesazu. Cmenens
ouccoyuayuu. CUTbHBICE |

cia0bble IEKTPOITUTHL.
Peaxkiun nonHoro ooMeHa,
yCJIOBUA UX NMpoTeKkaHus. NoHHbIE
YpaBHEHUS PEAKIIU.
XUMHYECKHE CBONCTBA
KHCJIOT, OCHOBAHUM U COJICH

B CBETE IpEICTaBICHUI 00
ANEKTPOIUTUYECKON
nuccormanuu. Cpena
pactBopa. I[lonstue o
TUPOJIU3E COJICH.
KauecTBeHHBIE peakiuy Ha
KaTHOHBI

Y aHUOHBI : XJIOPUI-, OPOMH]I,
HO3U1I-, CyJbdaT-, KapOoHaT-,
cuiKat-gpocdar- aHUOHHI,
THUAPOKCH/I-HOHBI KATHOHBI
aMMOHHUS, MarHus, KaJbIlus,
aIIFOMUHMS, JKelie3a 2+, 3+ , MuHKa,
MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax..

JleMoHCTpaUMHU
DnekTpudeckas MpoBOJIUMOCTb
PacTBOPOB BENIECTB; ABUKEHUE
HMOHOB B JIEKTPUUYECKOM I10JI€.
OnbIThI, WUTHOCTPUPYIOIIHE
MPU3HAKU TIPOTEKAHUS PEAKITHI

PackpsiBaTh cMBICIT
W3y4aeMbIX [TOHATHUH, a
TaK’K€ CMBICII TEOPHH
AIEKTPOIUTUYECKON
JUCCOLMAIUH C OIIOPOH
Ha CXEMBI.

OOBACHATH IPUUYHMHBI

3JIEKTPONPOBOJIHOCTH

BOJHBIX paCTBOPOB C

ITOMOIIBIO NTEarora.

CocTaBiATh ypaBHEHUS
JUCCOLUALMHU KUCIIOT,
LIEJI0YEH U COJIeH,

IIOJIHBIE U COKpalEHHbIE
VOHHBIE YPaBHEHUS
XUMUYECKHUX PEaKIUn
HMOHHOTO OOMEHa.

[m3smpoBaTh 1
OCYIIECTBIIATH HA IIPAKTUKE
XUMHYECKHE dKCIIEPUMEHTH|
POBOJIUTH HAOIOIEHUS,
JienaTh BBIBOJBI 11O
pe3ynbTaTaM dKCIIEPUMEHT4
MOCJIE TPEABAPUTEIBHOM

paboThI.
CrnenoBath mpaBUIaM
6e3omacHOi paboTHI B
JTab0paTopun IpH

HCIIOJIB30BaHUHI
XUMHYECKOW MOCY Il U
000pyIOBaHUs IO
KOHTpOJIEM IEJarora.

[Ipon3BOIUTH BBIYMCIICHHS

M0 XUMUYECKUM
YpaBHEHUSIM.

BricTpauBath
pa3BEPHYTHIE




HMOHHOTO OOMEHa.

OMBITHI 110 OTIPEAETICHUTIO
Cpelbl B pacTBOpax cojeun
(x1opuma HaTpus,
KapOoHaTa HaTpus, XJIOPHUIA
IIUHKA).

JlabopaTopHble U IPaKTH4YECKHUE

padoThI

Jlabopamopmbwiii onvim:
Ne®Peakiimy HOHHOTO

oOMeHa B pacTBOpax
3JEKTPOJIUTOB: Cyib(aTa
meau(1l)

M [IENOYH, KapOOHATA HATPHUS U
COJISIHOM KHUCIIOTBI, PEAKIHs
HENTpaIn3auu MEeXIy

TUAPOKCHJIOM KaJIHs ¥ COJITHON
KHUCJIOTOM.

No9. KauecTBeHHBIE peaklMKi Ha
HOHBI B pacCTBOPE.
INYPakmuquKaﬂ paboma:

o 1. Pemmenue
AKCIIEPUMEHTAILHBIX 33124 110
TEME.

Buviuucnenua

— 10 YpaBHEHUSIM XUMHUYECKUX
peaKIui

MUCbMEHHbBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
UHPOPMALIUIO U3
y4eOHUKa U CIIPaBOYHBIX
MaTepuaioB, FPaMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MIOHATUMHBIN armapar
Kypca XUMUH 110CIIe
IIPEBAPUTEIBLHOTO
CTPYKTYpHUPOBAaHHUS
MaTepuaia.
Hcnonws3oBats mpu
BBITTOJIHEHUH yYEOHBIX

3a/IaHUH U B MPOIIECcCe
HUCCIIEIOBATEILCKOM
JCATCIIBHOCTHU Haquo-

MOMYJIAPHYIO JTUTEPATYPY
XUMHUYECKOIO
COJIEp’KaHNUs, CIIPABOYHBIE
MaTepHalIbl, PECYPChI
WHuTepHera nocie
KOHCYJIbTALIUH C
IIEaroroMm.

Paznen 2. Hemera/uibl M X coequneHus (24 q)

Tema 3. O0mas
XapaKTepUCTHKA
XUMUYECKUX IJIEMEHTOB

VIIA-rpynnsi.
I'anorenns:

(4 9)

OOm1as XxapakTepuCTUKA
rajoreHoB. OcobeHHOCTH
CTPOEHHUSI aTOMOB TUX
3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTENICHH OKHCJICHHS.
Crpoenue u GpuznuecKue
CBOMCTBA IPOCTBIX
BEIIECTB — raJIOr€HOB.
XUMHUYECKUE CBOMCTBA HA TPUMEpPE
xJiopa (B3auMoOIeHiCTBUE C
MeTaJUlaMH, HeMeTaJlJlaMu
(BOJIOPOJIOM M KUCTIOPOOM),
wenouamu). XJI0pOBOJIOPOI.
ConsiHast KUCIIOTa, XUMHYECKHE
CBOIICTBA, noyyenue,
npuMmeHnenue. KauecTBeHHbIE
peaKIK Ha rajJoTreHU 1-UOHBI.
eticmeue xnopa u x10p08000pooa
HA Op2aHU3M 4en06eKd.
Baxnerive Xj10puibl U UX
HaXOXJIEHUE B TIPUPOJIE.
JdemMoHcTpauMu
Buneomarepuasi:
TaJIOTSHBI ¥ UX
COEJIMHEHUS.
O0pa3siibl XJIOPUI0B.
JlaGopaTopHble U MpaKTHYeCKHe
a00ThbI

abopamopHuwlil Onvim.
PacniozHaBaHue XJI0pUA-HOHOB.

OOBsCHATH O0IIHe
3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB
HEMETAaJJIOB U UX
COEIMHEHHI B
mpeJenax MajibIxX
MEPHOJIOB U TJIABHBIX
MOJrPYII
[Tepuoanueckoit
CUCTEMbI XUMHUYECKHIX
JJIEMEHTOB C YY4ETOM
CTPOEHHS UX aTOMOB C
I/Ié%OJIBSOBaHI/IeM
CXEMBI.

XapakTepu3oBaTh
busznueckre u
XMMHYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB
rajjoreHoB (Ha npuMepe
XJIOpa) ¥ CIOKHBIX
BEILIECTB
(x10poBOAOpOIA,
XJIOpUJa HATPHS),
CHocoObI UX MOJIYYEHHS,
MIPUMEHEHNE U 3HAUYCHUE
B NIPUPOJIE U )KU3HU
YeJI0BeKa 1ociie
CTPYKTYpHUPOBAHUS
Marepuana.

OrnpenensaTs raToreHu -




Ilpakmuueckas paboma:

Ne 2. TTomryuenue constHOU
KHCIIOTBI, U3Y4YCHHUE €€ CBONCTB.
Buviuucnenus

I10 YPaBHCHUAM XUMHUYCCKUX
peaKIuii.

HOHBI B paCTBOPE C
HCIIOJIL30BAHHEM
Tabnuuel "XapakTepHble
peaklMK Ha aHUOHBI".

[InanupoBaTh "
OCYILIECTBIISATh Ha
MIPAKTHKE XUMUYECKUE
IKCIIEPUMEHTHI,
MPOBOUTH
HaONIOAeHNs,  JieNaTh
BBIBOJIBI 1o
pe3ynbTaram
SKCIIEPUMEHTA  TIOCTIe
npeaBapUTeIbHON
paboTHI.

Tema 4. O0nian
XapaKTepUCTUKA
XHMHUYECKHX 3JJIeMEHTOB
VIA-rpynnbi. Cepa un eé
coequnenus (5 9)

OO01mas xapakTepUCTHKA
3neMeHTOB VIA-rpymnmsl.
OcoOeHHOCTH CTPOEHUS AaTOMOB
ATHX AJIEMEHTOB, XapaKTepHBIE IS
HUX CTENICHU OKHCJICHUS.
Crtpoenue u Gpu3HIECKue CBONCTBA

MIPOCTHIX
BEIIECTB — KUCJIOPOJIa U CEPHI.
ANIOTpOITHBIE Mozmﬁmxaunn
KHCJIOPO/Ia U CePbl. XUMUYECKUE

CBOIiCTBA cepbl. B3aumoieiicTBue ¢
HEMETaJIaMH - BOJIOPOIOM H
KHCIIOPOJOM, METAJLJIAMU,

KOHLIEHTPUPOBAHHBIMH a30THOU U
CEpPHOM KHCIIOTAMM.

OOBACHATH O0IIHE
3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB
anemeHToB VIA-
TPYIIBI U UX
COEeIUHEHUN
C Y4ETOM CTPOCHHUSI X
aTOMOB C OIOPOil Ha
cxemy "M3menenue

paanycoB B moArpymnmnax'.
XapakTepu3oBaTh
dusnueckue

Y XUMUYECKHUE CBOMCTBA
MIPOCTOTO BEIIECTBA CEPhI
1 €€ COCIMHEHUI
(cepoBoOpONIa, OKCUIIOB
Cepbl, CEPHOM KHUCIIOTHI,
cyJb(aToB)

Tema S. O6masn
XapaKTepUCTHKA
XMMHYECKHX 3J1€MEHTOB
VA-rpynnsl. A3oT,
docdhop u ux
coeMHEeHUs!

(7 )

OO61as xapakTepuCcTHKa
9JIEMEHTOB V A-TpyIIIbL.
Oco0eHHOCTH CTPOCHHS aTOMOB
ATHX JIEMEHTOB, XapaKTepPHBIE IS
HUX CTEIICHU OKHUCJICHHS.

A30T, pacnpocTpaHeHHe B IPUPO/IE,
(bu3nIeCcKrue ¥ XUMHUYCCKHE
cBoiictBa. Kpyrosopot azora B
IpHUpPO/IE.

AMMHak, ero pu3nYecKue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUE U TIPUMEHEHHUE.
Conu aMMOHHS, UX

(bU3HYECKUE U XUMUICCKHE
CBOMCTBA, IPUMECHECHHUE.
KadecTtBeHHas peakiius Ha HOHBI
aMMOHHUS. A30THas KUCJIOTa, ¢
(bu3HYeCKre U XUMHIECKUE
cBoiicTBa (00IIHEe Kak
MIPEICTaBUTEIS KJTacca KUCIIOT U
cneyuguueckue). Azomucmas
kucioma. Mcnonvzosanue
HUMPAmo8 u cojieli AMMOHUSL 8

OOBsCHATH 001IHe
3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
21€MEHTOB VA- IpyIIIbI
Y UX COEIUHEHHM C
Y9$TOM CTPOCHUS UX
aTOMOB.

XapakTepus3oBaTh
¢buznyeckue u
XUMHYECKHUE CBOWCTBA
MIPOCTBIX BEIIECTB
azota u hocdopa u ux
COEIMHEHMI
(ammuaka, conei
aMMOHHMS, a30THOH
KHUCJIOTHI, HUTPATOB,
okcuna docdopa(V) u
dbocdopHOIi KUCTOTHI,
docdaron), crrocoOb
WX TIOTy4YeHHUS,
MIPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U
KU3HU YEJIOBEKa C




Kavecmee MUHePAlIbHbIX
yOobpenuil.

XUMUYECKOE 3arpsI3HEHUE
OKPYXKAIOILEH Cpebl
COC/IMHEHUSIMH a30Ta
(KMCTIOTHBIC JTOXKTH,

3arpsi3HEHUE BO3/yXa, TOYBBI U
BOJIOEMOB).

docdop, arromponHwvie
Mmoougpuxayuu ghocghopa,
du3nUecKre 1 XUMUIECKHE
CBOMCTBA.

Oxkcua hochopa(V) u pochopHnas
KUCIIOTa, pU3HUECKUE U
XUMHUYECKHE CBOUCTBA,
noaydenue. Kauecmeennas
peakyus Ha hocam-uonbwi.
HUcnonvzosanue gpocgpamos 6
Kavecmee MUHEPanIbHbiX
YOoOpeHuil.

3arpsi3HEeHHE TPUPOTHBIX BOJTOEMOB
docdaramu.

JleMoHCTpaUMu

Komnekuu: pocdop u ux
COEJIMHEHUS.

Bzaumopeiicteue
KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MEJIBIO.
JlabopaTopHble M NpaKTHYEeCKHUe

a00ThI
abopamopHvle Onblmbi:

1. B3zanmoelicTBre cojied aMMOHUS
C IIEI0YbIO.

2. O3HaKOMIICHHE ¢ OOpa3laMu
a30THBIX U (HOoCPOpHBIX

YI0OpECHUH.
IIpaxmuueckas paboma:
Nf 10. TTonryuenune ammuaka,
U3Y4YECHUE €r0 CBOMCTB.

Buviuucnenusn
10 YPaBHEHUSM XUMHUYECKUX
peakumit

HCIIOJIb30BaHUEM
CXEMBI.

OnpenensTb HOHBI
amMoHus U pocdar-
MOHBI B PACTBOPE C
HCIIOJIb30BaHUEM
Tabnuiel "XapakTepHble
pEaKIuyu Ha KaTHOHBI U
AHUOHBI".

OOBACHATD CYIIHOCTD
HKOJIOTMYECKUX
npo0JeM, CBSI3aHHbIX C
HaXO0XJIeHUEM
COCIMHEHUH a30Ta U
docdopa B
OKpYKarolleu cpene.

[IimanupoBate u
OCYIIECTBJIATH HA
MPAKTHKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOMUTH HAOJIIOICHUS,
JIeNIaTh BBIBOJIBI T10
pe3yabTatamMm
HKCIIEpU-MEHTA.

CnenoBatpb npaBuiIam
0e301acHoOi paboThI B
JTabopaTopuu pu
HCIIOJIb30BaHUU
XUMHYECKOU MOCYIbI U

000pyI0BaHUS.
[Tpou3BOANUTH BHIYHUCIICHHS
10 XUMHUYICCKIM
YpaBHEHUSIM.

Ucnons3zoBats npu
BBITIOJTHCHUH YI€OHBIX
3aJ1aHUM TEKCThI
yueOHHUKa, CIPaBOYHbIE
Marepuaibl
(ré%pnomzmewy}o
CHCTEMY XUMHYECKUX
snementoB J[. U.
Menneneesa, TaOIHILy
PacTBOPHUMOCTH
KHCJIOT, OCHOBAaHUU 1
coJIei B BOJIE,
ANEKTPOXUMUYECKUMA
PAIl HATPSIKEHUI
METaJIJIOB).

Hcrnons3oBath npu

BBITIOJTHCHUH YI€OHBIX

3aJlaHUi U B IpoLiecce

UCCIIEI0BATENLCKOM
JIESITEIIbHOCTH HAYy4HO-
HOMYJISPHYIO JINTEPATYPY
XUMHUYECKOIO COJIEPKAHUS,
CIpaBOYHBIC MATEPHAIIBL,




pecypesl UHTEpHETA TIOCHE
KOHCYJIBTALIMH C [1€1aroroM

Tema 6. O6mas
XapaKTepuc- THKa
XMMHYEeCKHX 3JIeMEHTOB
IVA-rpynnsi.

Yriepoa M KpeMHHH M UX

COCIHHCHUA

VYriiepos, alui0TpOITHBIE
Moaudukauu rpadguT, aamas.
BiaumopeiicTtBue ¢ Mmetamiamu,
HEMeTaJUIaMH,
KOHLIEHTPUPOBAHHBIMH a30THOU U
CEpHOI KUCIIOTaMH,
pacnpocTpaHeHUE B IPUPOJIE,
buznueckre U XUMHYECKHE
CBOMCTBA

OOBsICHATE 001IHNE
3aKOHOMEPHOCTH B
W3MCHCHUH CBOMCTB
s5iemMeHToB [VA-
TPYIIBI U UX
COEJIMHEHUI C yUE€TOM
CTPOEHHUSI KX ATOMOB.

XapakTepus3oBaTh
¢dusnueckue u
XHMHYESCKHE CBOMCTBA
MIPOCTHIX BEILIECTB
yIJIepoia U KpEeMHUSA U
UX COCIUHCHUIN
(OKCHIOB yTIIepoa,
YTOJIbHOM KUCJIOTHI)

Pa3

nes 3. Merasibl u ux coeqnHenus (20 1)

Tema 7. O01IHe CBOIiCTBA

METaJLI0B
(4 )

OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —
METaJIJIOB HA OCHOBAHUU UX
nostoxkenus B [lepuoanueckoit
CUCTEME XUMHUYECKUX 3JIEMEHTOB
. . Menneneesa u CTpoeHUs
atoMoB. CTpoeHUE METaJlIOB.
Meramueckas CBsA3b U
MeTaJlJINuecKasi KpucTauinyeckas
pemeérka. DIeKTPOXUMUUECKHM
pSA HaNpPsDKEHUH METaslIoB.
DU3NYECKUE U XUMUYECKHUE
cBoiicTBa MetaiioB. Qowue
Cnocobbl NOYUEeHUsL MEMATLO8.
Tonamue o Koppo3uu Memanios u
OCHOBHbIE CNOCOObL 3aUUmbl OM
koppo3uu. Cniagul (cmanv, 4yeyH,
OpantoMuHut, OpoH3a), ux
npumeHenue 8 ObImy u
NPOMBIULIEHHOCTU.
JdemoHcTpauuu
O3zHakoMmJieHHe ¢ o0pa3namMu
METaJUIOB U CILJIAaBOB, UX
(bu3NYECKUMU CBOWCTBAMH.
Monenn KpucTalIn4ecKux
PEMIETOK METAJIIOB.
Buneomarepuainsl: kKoppo3us
METaJIJIOB.
JlaGopaTopHble U MpaKTHYeCKHe

a00ThbI

abopamopHvle ONbImbl:

O3HaKOMIICHHE C O6pa3I_IaMI/I
CIIJIaBOB ME€TAJIJIOB.

3aBHCHMOCTb CKOPOCTH pEaKLUU
METaJuIa C KUCJIOTOM OT MPUPOBI
MeTaJlIa.

Buviuucnenun

PackpsiBaTh CMBICI
M3Y4aeMbIX OHIATUHI U
IIPUMEHATD 3TU MOHATUS
IIpU OINKCAaHUU CBOWCTB
BEILECTB U UX
IIPEBPAILCHHMN.

OOBsCHATH 00IIHe
3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
AJIEMEHTOB- METAJJIOB U
UX COEIMHEHUN C
Y4ETOM CTPOCHHS UX
aTOMOB.

XapakTepu3oBaTh
CTPOEHHUE METAJIOB,
o0mue Gpu3ndecKue u
XUMHUYECKHE CBOMCTBA
METAJIJIOB.

XapakTepu3oBaTh 0011I1e
CBOCOOBI MOJTyYEHUS
METAJIJIOB 10CJIE
CTPYKTYpHUPOBAHHUS
MaTepuaia.

CnenoBats npaBuiIaM
0e3omacHoi paboTHI B
nabopaTopuu Mnpu
HCITOJIb30BAaHUN
XUMHYECKOU MOCYIbI U
000pyI0BaHUA.

[Tpon3BOINTE BBIYMCIIECHUS

0 XMMHUYECKUM

YpaBHEHHUSM.

Hcnons3oBats npu
BBITIOJTHEHUH YYEOHBIX
3a/1aHUM TEKCTHI
yueOHUKa, CIPaBOYHbIE
MaTepuabl




— 110 YpaBHEHUSIM XUMHYECKHUX
peaKLuil, eciu 00UH U3 peazenmos
codeparcum npumecu

(ITepuonnyeckyro
CUCTEMY XUMHYECKUX
snementosB /I. 1.
MenneneeBa, TabauIry
PacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM B
CoJIell B BOJIE,
AIEKTPOXUMUYECKUI
PAIl HAPSIKEHUI

METAJIJIOB).
Hcnons3oBatek npu
BBITIOJTHEHUH YUEOHBIX
3a/IaHMI U B IIpoLiecce

HCCIIEN0BATENBCKOMN

JIeSITEIbHOCTH HAay4HO-

MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO

COZIepKaHUs, CIIPABOYHBIE
MaTepHuabl, peCypchl
WNHurepHera mocie
IIpEeABaPUTEIILHON
KOHCYJIbTALIUH C
IE1arorom

Tema 8. Baxkneiimue
METAJLIbI M UX
COCAMHECHUSA

(16 )

[Ienounsie METaJlIbI.
[Tonoxenue B
Ilepuonnueckoi cucremMe

XAMHUYECKHX DJJIeMEeHTOB JI.
N. Menneneesa, CTpOCHHE
aTOMOB. Haxoxnenue B
IpUPOJIE.

dusnyecknue M XUMHYECKHE
cBOMcTBa  (Ha  TIpUMEpe
HaTpus u Kanus). OKCUabl U
TUAPOKCHJIBI HATPUS U KaJHsl.
[Ipumenenue IIETOYHBIX
METAJJIOB U UX COCIUHCHMUIA.
[llenoyno3eMeNbHEIC
MeTaJJIbl MarHUHM M KaJbIlHi,
CTpOCHUE aTOMOB.
ITonoxenue B
[Tepuoanueckoit CHCTEME
XUMHUYECKUX 23jeMeHTOB /I.
H. Meuneneesna.
Haxoxnenne B mpupoze.
dusznyeckre U XUMHUUECKIE
cBolicTBa. Baxneimme
COCTMHECHUS KaabIns (OKCHI,
TUAPOKCH], coNn). ZKécmrkocmb
8000l U CNOCOOBI €€ YCMPaHeHUsl.
Amomunuii. ITonoxxenue B
Ilepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHToB [[. U.
MenpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupoze.
dusznyeckne U XUMHUYECKIE

cBoiicTBa. AMpoTepHbIe
CBOMCTBA OKCHUJIa U THIPOKCUA.

OO0BsCHATE 001I1E
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
AJIEMEHTOB- METAJIJIOB B
TpyIIax u ux
COCIMHEHU C yUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh
¢du3nueckre 1 XUMUYECKHUE
CBOMCTBA MPOCTHIX
BEILIECTB METAJUIOB U UX
COeTMHEHUH (OKCHJIOB,
TUAPOKCUJIOB, COJIEH) C
OMOpOi Ha CXEMY,
CHOCOOBI MX MOJTyYEHHUS,
MpUMEHEHHE 1 3HAUEHUE B
MIP@POJIE U )KU3HU
YeJI0BEKa.

Pacno3naBath ¢ momouipbo
KAueCTBEHHBIX pEaKIUi
MOHBI METAJUIOB (MarHus,
KaJIbLIMSI, aTFOMUHMUS,
IIMHKa, Xeme3a (2-+),
xkenesa (3+), menu (2+) ¢
MCIIOJIb30BaHUEM TaOIHUIIBI

"XapakTepHble peaKuy Ha

kaTuoHbI". [lmaHupoBaTh 1

OCYIIECTBJIATH Ha MTPAKTHKE

XUMHYECKHE SKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOACHUS,
JieNiaTh BBIBOBI TI0
pe3ynbTaram
HKCIIEPUMEHTA.

CrnenoBath npaBujiaM




’Keneso: cocTtaB, cBOiicTBa B
nonyudenue. [lonoxenue B
[lepuoanueckoil cucteme
XAMHYECKHUX JIEMEHTOB

. . MenneneeBa, CTpoeHUE
atoMa. Haxoxenue B mpupo/e.
dusnyeckre 1 XUMUYECKUE
cBoiictBa. OKCUABI, THAPOKCUIBI U
conu sxenesza(ll) u xeneza(Ill).

JleMoHCTpaLuK

BzaumopeiicTBre HaTpHs C BOJOM.
OkpaiMBanue miaMeHu HOHaMHU
HaTpus U Kanusi. OKpaiBaHue
IJIaMeHU HOHAMHU KaabIIH.
BsanMgﬂeﬁCTBHe OKCHJIa KalabIUA
C BOJOM.

Buneomartepuansl: ropeHue xenes3a
B KHCJIOPOJE U XJIOPE.
JlaGopaTopHblie N NpaKTHYeCKHe

200ThI
abopamopHvle ONbIMmol:

O3HakoMIIeHHE ¢ 00pa3lamMu
QIIOMUHUS U €T0 CIUIaBOB.
AMdoTepHbIe CBOICTBA

TUAPOKCH]IA ATTIOMUHHSL.
KauecTBeHHbBIE peaklIuy Ha HOHbI
Kernesa.

IIpakmuueckue pabomoi:

Ne 13. Pemrenune
AKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «MeTajuibD).

Buviuucnenua
10 YPABHEHUSIM XUMHUYECKUX
pEaKIHiA.

Oe3omacHoil paboThl B
71a00paToOpHHU MpH
HCIIOJIb30BaHUU
XUMHUYECKOU NIOCYABI U
000py10BaHUSI.
[IponsBoauTe BBIYMCIEHUS
110 XMMUYECKUM
YPaBHEHUSIM.
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
UHPOPMALIUIO U3
y4eOHHKa U CIIPaBOYHbIX
MaTepuaioB, FpPaMOTHO
UCIOJIb30BaTh N3YYEHHBIN
MIOHATUMHBIN anmnapar

Kypca XUMHH.
Hcnonws3oBats npu
BBIIIOJTHEHUH YUEOHBIX
3aJlaHUi U B IIPOLIECCE
HCCIIEIOBATENIbCKON
JIESITEIIBHOCTH HAay4HO-

MOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOIO

COJIEpKaHHUs, CIIPaBOYHbIE
MaTepHalibl, pECYpChl
Nurepuera nocne
IIpEABaPUTEIILHON
KOHCYJIbTaLlUH C
[I€1arorom

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

Tema 9. BemectBa
U MaTepuaJibl B
JKM3HHM 4YeJI0BeKa

Hoegvie mamepuanvt u mexuonoeuu.
Bewecmea u  mamepuanvr 6
NOBCEOHEBHOU  JICUBHU  YelOGeKa.
Xumusi u 300poeve. bBezonacnoe
UCNOJIb308aHUE seuecms u
XUMUYECKUX peaKyuli 8 Oblmy.

XapakTepu30BaTh pOJib
XUMUH B PA3TTUIHBIX
c%:pax JeATETbHOCTH
JI0JIeH, OCHOBHBIC
BEIICCTBA U MAaTEPHAJIBI,
MIPUMECHSIEMBIC B )KU3HH
COBPEMEHHOTO
YeJIOBEeKa.




KAJIEHJAPHO - TEMATHYECKOE INTAHUPOBAHHUE YPOKOB XUMUU B 8

KJIACCE

(2 YACA B HEJEJIO).

Ne

Ne

Tema ypoka

/3

Jarta ypoka

ITo mi1any | Pakr

Pazgen 1. OcHOBHbBIE NOHATHSL XUMUM (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NpeacTaBjaeHuit) (51
yac + 3 yaca pe3epBHOI0 BpeMeHH).

1. | 1. |Ilpenmer xumuu. Xumus Kak yacTb | §1 Bomp. 1-4
CCTECTBOSHAHHA. cTp. 6-7; 04.09.2025
BemecTBa u ux cBOICTBA. BOIIp. 5 —
MTUCHM.
2. 2. | Meronpl mo3HaHHWS B XUMHHU: HaOJIIOAEHHE, §2, ctpll
JKCIIEPUMEHT Bomp.1,2 + 06.09.2025
TECTOBBIE
3a/laHus
3. | 3. | IIpaktnueckas padora Nel._ §3
[IpaBuna TexHUKM 0€30MMaCHOCTH MpU paboTe 11.09.2025
B XUMHYECKOM KaOuHere. O3HAKOMIICHHE C R
J1a00paTOPHBIM 000PYTOBAHUEM.
4. | 4. | Yucrsle BemecTBa U cMecu. CriocoObl §4, Bomp.1-5,
paszeneHus cMece ctp.17 13.09.2025
5. | 5. | IIpaktuueckas pabora Ne 2. Ouuctka 3arpss- | §5, ynp.5-6, 18.09.2025
HEHHOW MMOBapEeHHOM COJIH. ctp.20 T
6. 6. | ®uznueckue W  XUMHUYECKHE SBICHHS. | §6, cTp. 24,
XUMHUECKUE PEAKITIH. Borp. 1-3 +
TeCTOBLIC 20.09.2025
3aJaHus
7. | 7. | ATOMBI U MOJIEKYJIbI, HOHBI. §7, Bomp.
1,3,5,8, ctp
28 + 25.09.2025
TECTOBbIE
3aJaHHsI
8. | 8. | BemectBa MonekynaspHOro ®  Hemode- | §8, cTp. 32,
KylsipHOoro  crtpoenusi.  Kpucrammueckue | Bomp. 1,3 + 97.09.2025
PEIIETKH. TECTOBbIE
3a[aHus 42
9. 9. | Ilpocteie u CJIOKHBIE BemectBa. | §9,10
Xumuyeckuii  snemeHt.  Meramisl  u | Bomp.1,3 + 02.10.2025
HEMETAaIIbL. TECTBI CTP.
36
10. | 10. | A3k XUMUHU. 3HAKH XUMHYECKHUX §11, 12
anemeHToB. OTHOCUTENbHAS aTOMHas Macca. | Bomp. 1,3 + 04.10.2025
TeCTHI CTp.41
11. | 11. | 3aKOH HOCTOSIHCTBA COCTaBa BEIICCTB §13, Bomp. 2, 08.10.2025
cTp.46
12. | 12. | Xumuueckue ¢opmynsl. OtHOcutenwsHas | §14, Bomp.
MoJIeKyJsipHass Macca. KadectBennwnii u | 2,3,4, ctp. 49 | 11.10.2025
KOJIMUECTBEHHBIN COCTAB BEIIECTBA.
13. | 13. | MaccoBas 707 XHMHYECKOTO 3jieMeHTa B | §15, Bomp.
COEIMHEHNH. 2,4 + TecThl, 16.10.2025
ctp.53-54
14. | 14. | BajieHTHOCTh ~ XMMHYECKHUX  DJIeMEHTOB. | §16, Bomp. 18.10.2025
OrnpeziesieHne BAJICHTHOCTH DJEMEHTOB 110 | 3,4 + TeCTHI, T




(dbopmynaM OMHAPHBIX COCAMHEHUIA. ctp. 48
15. | 15. | CocraBnenue XUMHUYECKHUX ¢dopmyn | §17, Bomp. 23.10.2025
OMHAPHBIX COCTMHEHUI 110 BaJICHTHOCTH. 2,5,7, ctp.60 T
16. | 16. | ATOMHO-MOJIEKYJISIPHOE YUEHHE. §18,
Bomp.2,3, 25.10.2025
cTp.62
17. | 17. | 3akoH coXpaHEHHUs MacChl BEIIECTB. §19, Bomp. 1,
4 + TecTsl, 06.11.2025
cTp. 65
18. | 18. | Xumuueckue ypaBHEHHUS. §20, Bomp. 3,
4,6, ctp. 67- | 08.11.2025
68
19. | 19. | Tunbl XUMHUYECKHUX PEAKIIHIA §21, Bomp. 09.11.2025
2,3, ctp.71 o
20. | 20 |IloBropenue wu o0000menue 1o Teme | §1-21
«[lepBoHaYaIbHBIC XUMHUYECKUE TTOHITHS) MIOBTOP.,
ymp. 5,
cTp.58, 11.11.2025
ynp.4,ctp 60,
ymp. 3, c1p.
67
21. | 21. | Konmponvnaa paboma Nel no meme: 13.11.2025
«llepsonauanvnvle xumuuecKkue ROHAMUAY. T
22. | 22. | Kucnopon, ero o0mias xapakTepucTuka u Ha- | §22, omp. 1,
xoxnenue B mpupoxe.  [lomyuenwme | 4, 6, ctp. 75. | 15.11.2025
KHCIIOpOJia ¥ ero (PU3NYecKue CBOWCTBA
23. | 23. | Xumunueckue cBoiicTBa kucimopona. Oxeuasl. | §23, 24
[Ipumenenue. Kpyrosopot kuciaopoja B Bomip. 4, 6,7, | 20.11.2025
IPUPOJIE. ctp. 80
24.| 24. | llpaktuueckass pa6ota Ne3. Ilomyuenue u | §25 99 11.2025
CBOWCTBA KHCIIOPOJIA.
25. | 25. | O30H. AjutoTpomnus KUcCIopoia §26, Bomp. 1
+ Tecthl, cTp. | 27.11.2025
87
26. | 26. | Bosamyx W ero  cocras. 3ammra | §27, Bomp. 1, 29 11.2025
aTMoc(epHOro BO3/IyXa OT 3arpsi3HEHUSI. 3,4, ctp. 91 T
27. | 27. | Bogopon, ero o0mmasi XxapakTepuCTHKA U §28, Bormp. 2,
HaxoxJeHue B npupoe. [lomydenue 4 + TecThl, |43
BOJIOpOJa M €T0 (PU3HYECKUE CBOMCTBRA. ctp. 96 04.12.2025
Mepsl 6e30MacHOCTH MpH padoTe C
BOZIOPOJIOM
28. | 28. | Xummueckue CBOMCTBA Bojopoaa. | §29, somp. 3, 06.12.2025
[Ipumenenue. 4, ctp. 101
29. | 29. | Ilpaktmueckass pabora Ned.  «llomyuenue | §30 11.12.2025
BOJIOPOJIA U UCCIIEJOBAHUE €TI0 CBOKCTBY o
30. | 30. | Boma. MeTonsl onipe/iesieHnst coctaBa Boael - | §31, Bomp. 1,
aHanu3 u cuHTe3. Boga B mpupose u crocoOsl | 4, 5, ctp.106 | 13.12.2025
€€ OUMCTKHU. Adpanus BOJIbI.
31. | 31. | ®usnueckre ¥ XUMUYECKHE CBOMCTBA BOABL. | §32, TECTHI, 18.12.2025
[IpuMeHeHne BOJIbI. ctp. 109 T
32. | 32. | Bona — pactBopuTeinb. PacTBopsl. §33, Bomp. 5
Haceimennbie 1 HeHACHIIICHHBIC PacTBOPBL. | + TecThl, cTp. | 20.12.2025
PacTBopuMOCTbH BENIECTB B BOJE. 113
33. | 33. | MaccoBas 0751 paCTBOPEHHOTO BEIIECTBA. §34, Bomp. 4, 25 12,2025

5, ctp. 116




34. | 34. | Pemmenne pacuetHbix 3amay «Haxoxnenwe | §34 mostop.,
MaccoBOW IO PACcTBOPEHHOIO BEIECTBA B | 3aaa4u 7, 8,
pacTtBope. Brruucnenune Macchl | 9 + TecTsl, 27 12.2025
pacTBOPEHHOr0 BemiecTBa M BOAbl 1is | cTp. 117 T
MPUTOTOBIICHUSI ~ PAacTBOpa  OMPEACICHHOM
KOHIIEHTPALIUN
35. | 35. | Ilpaktrueckas padora NeS5. IlpuroroBnenue | §35
pacTBOPOB COJIEH C ONMpeeIeHHOM MacCOBOM 10.01.2026
JI0JIel PaCTBOPEHHOTO BEIIECTBA
36. | 36. | IloBTopeHue u 06001ICHHE IO TEMaM §22-35
«Kucnopon», 3agaqu:; 6
«Bomopon», «Boaa. PacTBopbi». ctp.117, 4 15.01.2026
ctp. 113, 2,
ctp.106
37. | 37. | KonTponwsHas padora mo teMam «Kuciopomny, 17.01.2026
«Bogopon», «Bona. PactBopsi». o
38.| 38. | Monmp — enumHMIA KoOJWYeCcTBa BemiecTBa. | §36, Bomp. 3,
Momnsipaas macca. 5 + TecThl, 22.01.2026
ctp.122
39. | 39. | BeruucneHus 1Mo XUMHYECKIM YPAaBHEHHSIM. §37, Bomp.
1.2, ctp.125 24.01.2026
40. | 40. | 3akoH ABoraapo. MoJsipHBIi 00bEM T'a30B. §38,cTp. 126-
127, Bomp. 29.01.2026
1, ctp. 128
41. | 41. | OTHOCUTENbHAS TUIOTHOCTH T'a30B §38,ctp. 127
-128, Bomp.
3, ctp. 128 31.01.2026
42. | 42. | O6beMHBIC OTHOIICHWSI TA30B TPU §39, 3anaun
XUMHUYECKUX PEAKIUAX 2, 3, ctp 130. 05.02.2026
43. | 43. | Okcunpl:  Kimaccupukanms, HOMEHKIaTypa, | §40, Bomp. 2, 07.02.2026
CBOMCTBA, IIOJIY4YCHUE, IPUMEHECHHUE. 4, ctp. 135 T
44. | 44. | 'unpokcuasl. OcHoBauus: kiaccudukamms, | §41, Bomp. 2,
HOMEHKJIATypa, TOJIyYEHHE. 3az1ay4a 3, 12.02.2026
ctp. 139
45. | 45. | Xumuueckue CBOMCTBAa ocHOBaHuWM. Peakmus | §42, Bonp. 2 |44
HeTpanmu3anuu. OKpacka WHIMKATOPOB B | + TECTHI, CTP. 14.02.2026
LIEJIOYHOM M HeWTpasbHOM  cpenax. | 144-145 o
[IpumeneHne OCHOBaHUM.
46. | 46. | AMdoTepHbIe OKCHIBI U THAPOKCUIBI. §43, Bomp. 4
+ TeCTEHI, 19.02.2026
ctp.148
47.| 47. | Kucnotsl. Cocras. Knaccudukanus. | §44, somp. 3,
Homenxknarypa. [lomyuenue Kucior. 3anaya 4, 21.02.2026
ctp. 152
48. | 48. | XuMHYECKHE CBOMCTBA KHCIIOT §45, Bomp. 3, 26.02.2026
4, ctp. 155 T
49. | 49. | Comu. Knaccudukanus. Homenknatypa. §46, Bomp. 2,
CriocoObI TTOTydeHUs COJIeH 3, ctp.160 28.02.2026
50. | 50. | CpoiictBa comneit §47,ctp. 161-
162, Bomp. 1, | 05.03.2026

5, ctp. 164




51. | 51. | I'eneTnueckas CBs3b MEX]y OCHOBHBIMU §47,ctp. 163-
KJIacCaMH HEOPTraHUYECKUX COCTUHEHHM 164, Bonp.3, | 07.03.2026
ctp.164
52.| 52. | Ilpaktnueckass pabora  Ne6.  Pemenue | §48
OKCHEPUMEHTAIBHBIX ~ 3a7ad 10  TeMe 12 03.2026
«OCHOBHBIE KJIACCBI HEOPraHUYECKUX T
COCTUHEHUI
53. | 53. | IloBropenne u o0000menue 1o Teme | §40-47,
«BaxHenmme  KJIacChl ~ HEOPraHWYECKHUX | ymp.2,
COCTUHECHUI» ctp.164, 14.03.2026
pazoopath o
cXemy, CTp.
162-163
54. | 54. | KontponbHas padota Ne3 o Teme:
«OCHOBHBIE KJTACChI HEOPTaHUUYECKHUX 19.03.2026
COCTMHEHUI.

Pazpen 2. [leprnoanyeckuii 3aK0H ¥ NepPUOANYECKAs CHCTeMa XUMUYecKHuX djiemeHToB JI.U.

MenpaeneeBa. CtpoeHue aTtoma. (7 4acoB)

55. | 1. | Knaccudukamuss XUMHYECKHX dJeMeHTOB. | §49, Bomp. 1, 21.03.2026
[TonsiTHE O rpynIax CXOAHBIX AJIEMEHTOB. 3,5ctp. 171 T
56. | 2. | Ilepuonuyeckwuii 3akoH /. 1. Menaeneesa. §50, Bormp. 2,
saata 3+ o6 03,2026
TECTBI, CTP.
176
57.| 3. |llepuomuueckas TabnuIa xumuyeckux | §51, Bomp. 3,
anemMeHTOB (KopoTkasi Qopma): A- um b- | TecTsl, 09.04.2026
IpyNIbl, IEPUOJIBI. ctp.180
58.| 4. | Crpoenne artoma. CocTaB aTOMHBIX suep. | §52, Bomp. 3
W3orombl. Xumuueckuid 3meMeHT — BHI | + TecThl, cTp. | 11.04.2026
aToMa C OJMHAKOBBIM 3apsJIOM siapa 184
59.| 5. | Pacnonoxenue AJIEKTPOHOB mo | §53, TecTsl,
sHepreTrueckuM  ypoBHsM. CoBpemeHnHas | ctp. 188 16.04.2026
(hopMyIHPOBKA MEPHOANIECKOTO 3aKOHA
60. | 6. |3nauenue nepuoanyeckoro 3akoHa. Hayunsie | §54, Bomp. 1, 18.04.2026
noctwxenus J[. . Menaeneena 3, ctp.190 o
61.| 7. |lloBTropeHue u 06001ICHHE IO TEME: §49-54,
[Tepronueckunii 3aKOH M EPUOIUIECKAS Borp. 1, cTp.
CUCTEMA XMMHUYECKHX 3yieMeHToB /1. 1. 188, Bonp.2, (423.04.2026
MenaeneeBa. CTpoeHue aToma. ctpl84
Paznen 3. CtpoeHue BemecTBa. XUMHYECKas CBS3b. (7 4aCOB)
62. | 1. | DmexrpoorpunaTebHOCTE XUMHUYECKUX §55, Bomp. 1
HICMEHTOB + TecTsl, 25.04.2026
ctp. 193
63. | 2. | KoBanenrnas cBs3b. [lonspaas u §56, cTp.194-
HENoJIsIpHasi KOBAJIEHTHBIE CBS3U 196 no
HOHHO, 30.04.2026
Bomp. 2 (0,
B), 3, cTp.198
64. | 3. | MouHas cBs3b §56, ctp.
196-198, 07.05.2026
BOID. 4,
ctp.198
65.| 4. | BajeHTHOCTb M CTENCHb OKHUCIICHUSI, §57, Bomp. 1,
[IpaBuna onpenencHus CTETICHEH OKUCIICHUS crp. 202 09.05.2026
JJIEMEHTOB




66. OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC peakiuu | §57 mMoBTOp.,
Bomp. 2, ctp. | 14.05.2026
202
67. IToBTOpeHuE U 0000IIEHHE 11O TEME: §55-57
«CTpocHue BemecTB. XMMHUECKast CBS3b) MOBTOp.,
3ajada 3,
ctp. 202, 16.05.2026
TECTHI
ctp.193
68. Kontponbnas padota Ne4 o temam:
«ITepuognyeckuii 3aK0H U IEpUOANYECKAS
crucTeMa XMMUYeCKuX 3jemMeHToB 1. . 21.05.2026

MenneneeBa. Ctpoenue atoma. CtpoeHue
BeNIeCTB. XUMUYECKasl CBS3b)

Hroro: 68 yacos.
KoHTposbHBIX paboT - 4 yacoB
[IpakTuueckux padbot — 6 yacos
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KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB XMMHUHU B

9 KJIACCE
(2 YACA B HEJEJIIO).
Ne Conepxanue Koumnue Jara nposenenust
CTBO
ypo | pa3jaeia, TeMbl.
Ka aco
Hacop IHo niany DakTu4
IloBTOpenue (4 yaca)

1 IToBropenue . MucTpykTax no Th Ilepnognueckuit 1

3akoH. CTpoeHue aTroma 03.09.2025
2 [ToBTopenne CtpoeHue aToma. 1 04.09.2025
3 [ToBTOpeHHe. XUMHUYECKas CBS3b. 1 10.09.2025
4 IToBTOpenue. CTeneHb OKUCIIECHUS. 1 11.09.2025

Pa3nes 1.MHoroodpasue xumnueckux peakuuii 14 yacos

1-2 | OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 2

Peakuuu coennHeHus, pa3aoKeHus, 3aMeIIeHUs U 17.09.2025

oOMeHa
3 TemnoBoit 3 PexT XuMuIecKux peakuii. IK30- u 1

SHJIOTEPMHYECKHIE PEAKIINU.

Pacuémmnuie 3a0auu 1. 18.09.2025

Boruncnenus no TepMOXUMHUYECKUM YPABHEHUSIM

peakuuii
4 CkopocTh XUMHUECKUX peakiuil. [lepponadanbHbie 1

MIPEJICTABJICHHS O KaTalu3e. 22.09.2025
5 Ilpakmuueckas paboma Nel. U3zyuenus ycrosuii 1

npoGedeHUs XUMUUECKOU Peakyuu Ha ee CKOpoChb. 24.09.2025
6 OOpartumsble u HeoOpaTuMble peakuuu. [lonsarue o 1

XUMHUYECKOM PaBHOBECHUHU. 25.09.2025
7 CynrHoCTh MpoIiecca JIEKTPOTUTHIECKOM 1
8 Jluccomuanus KUCI0T, OCHOBaHUI U COJICH. 1 02.10.2025
9 Cnabbie 1 cUIbHBIC YJIEKTPOHUTH. CTENeHb
10 Peakuny nonHoro oOMeHa M ycioBus ux nporekanus. | 1

JIL.ONel Peakyuu obmena medncoy pacmeopamu 09.10.2025

INEeKMPOIUMO8
11 XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB 1

HEOPTraHWYECKUX COCMHECHHI B CBETE NPEICTABIICHUNA 15.10.2025

00 AJIEKTPOIUTUYECKON JTUCCOLHAIIIN 1




OKHCJINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

12

I'mpponns conent.

O606menue o Temam « Knaccudukanus
XUMHYECKHUX PEAKIUI» U « DIIEKTPOIUTHYECKAs
JIACCOLIAALUSY

16.10.2025

13

Ilpakmuueckas paboma Ne2

«Pemenue sKCrepuMeHTaIbHbIX 3a71a4 10 TEME «
CBOICTBA KHCIIOT, OCHOBAHUN M COJICH KaK
BJIEKTPOIUTOBY

22.10.2025

14

Konmponvnas paboma Nel

« Kimaccudukanuss XuMHueCKuX peakiuiiy u «
DNEKTPOIUTHYECKAs] AUCCOLIMALIMSI

23.10.2025

Pasnen 2. Muoroo6pasue BemnrectsB 434yaca

15

Hewmeramnsl [TomoxeHne ragoreHoB B EPUOIAYECKOM

Ta6J'II/IHe U CTPOCHHUC UX aTOMOB. CBOﬁCTBa,
MOJIY4YCHHUEC U ITPUMCHCHHUEC I'aJIOTCHOB

JI.O. 2. BeiTecHEHUE TAIOT€HAMHU IPYT Apyra u3
pacTBOPOB MX COCTMHEHUH

1

05.11.2025

16

Xsop. CBoiicTBa U MPUMEHEHHUE XJIOPA.

06.11.2025

17

X70pOBOJIOPO/: MOJIyYEHNE U CBOWCTBA

12.11.2025

18

ColstHas KHCJI0Ta U €€ COJIN

13.11.2025

19

Ilpakxmuueckas paboma Ne3

«ITonmyueHue COMIHON KUCTOTHI U U3YUEHUE €€
CBOWCTB»

N S

19.11.2025

20

ITonoxenue KHCJIOpOJa U CCPLI B HCpHOI[H‘lCCKOﬁ
CUCTEMEC XUMUUYCCKHX DJIEMCHTOB, CTPOCHHUEC UX
aTOMOB. AJ'IJ'IOTpOl'[I/I}I CCPBHI.

20.11.2025

21

CBolicTBa ¥ IPUMEHEHUE CEPBI.

JI.o.3.03HakomieHue ¢ o0pa3laMu cepsl U eé
IIPUPOJHBIX COCAMHEHUM.

26.11.2025

22

Ceposonopost. Cynbdu sl

27.11.2025

23

Oxkcup cepsl (4). CepHUCTast KHCIIOTA U €€ COJH.

03.12.2025

24

Oxkcwun cepsl (6). CepHast KHCIIOTa U €€ COJIH.

JI.0.4. KauecTBeHHbIE peaKIIMU Ha CYIbQUI-, CyabdUT-

U cylb(haT-uoHBI B paCTBOPE.

04.12.2025

25

OxucnauTenbHble CBONCTBA KOHIIEHTPUPOBAHHOM
CEPHOH KUCJIOTHI.

10.12.2025

26

Ilpakmuueckas paboma Ne4

Pentenune OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «
Kucnopon u cepar.

11.12.2025




27- | Pemenne pacyeTHbIX 3a/1a4. Beraucnenue mno 1

XUMHYECKUM YPaBHEHHUSM Macchl, 00bemMa U

KOJIMYECTBA BEIIECTBA OJTHOTO M3 MPOAYKTOB PEAKIIHH

10 Macce UCXOAHOr0 BellecTBa, 00beMy MU 17.12.2025

KOJIMYECTBY BEIIECTBA, COACPKAIICTO OMPEICICHHYIO

JIOJTIO MIPUMECEH.
28 [Tonoxenue azora u pocdopa B nepruoIuvecKoit 1

CHUCTEME XUMHUYECKHX JJIEMEHTOB, CTPOSHUE HX 18.12.2025

aTOMOB. A30T: CBOICTBA U IPUMEHEHHE.
29 Ammuak. Ou3nuecKue 1 XUMHUECKUE CBOMCTBRA. 1

[TonydeHnue u mpuMeHEHHE. 24.12.2025
30 Ipaxmuueckas paboma Ne5 1

. 25.12.2025

[Tonyuenue amMmmuaka u U3y4eHHe ero CBONCTB.
31. Comu ammonud. JI.o.5.B3zanmoneiicTesue cosei 1

aMMOHHUS CO IIEI0YaMH 14.01.2026
32 AzotHas kucinota. CtpoeHue mosekyisl. CBoiicTBa 1

paz0aBIICHHON a30THOM KHCIIOTHI. 15.01.2026
33 CBoiicTBa KOHIIEHTPUPOBAHHOMN a30THOW KUCIIOTHI. 1 21.01.2026
34 Conu a30THOM KUCIIOTHI. A30THBIC YAOOPEHUSI. 1 22.01.2026
35 dochop. Annorponust pochopa. CoiictBa dpocdopa. | 1 28.01.2026
36 Oxkcun dochopa (5). Pochopuas kucnora u ee comu. | 1

docdopHbie y10OpeHus. 29.01.2026
37 ITonoseHne yraepoja 1 KpEMHHU B IEPUOJUIECKON 1

CHUCTEME XUMHUYECKHX JJIEMEHTOB, CTPOSHHUE HX 04.02.2026

aTOMOB. AJIJIOTPOITHBIC MOAU(PHUKAIIUHN YTIIEPOIa.
38 XUMHUYECKUEe CBOMCTBA yriaepoaa. AacopOorusi. 1 05.02.2026
39 YrapHslii ra3, CBOWCTBa, (hU3HONIOTHUECKOe aeiicTBue | 1

Ha OpPTaHU3M. 11.02.2026
40 VYriekucnslii ra3. YTojapHas KHCIIOTa U €€ COJIU. 1

Kpyrosopor yriepona B npupoze.

JI.o.6. KauecTBeHHas peaklus Ha YIJIEKUCIIbIN Tras3. 12.02.2026

JLo.7. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
41 Ilpakmuueckas paboma Ne6 [lonyuenue oxcuaa 1

yraepoaa (4) u u3ydeHue ero CBOMCTB. 18.02.2026

Pacmo3naBanue kapOOHATOB.
42 Kpemnnii u ero coenqunenus. Ctexno. [lemeHr. 1 19.02.2026
43 O0606mmenue o Teme «Hemeramibn 1 25.02.2026
44 Koumponvnas paboma Ne2 Tlo Teme «Hemetambn 1 26.02.2026
45 Mertaiuel. [lonoxkeHne MeTaaioB B IEPUOINYECKON 1

cucTteMe XuMudeckux sineMmenToB J[.M. Mennaeneena.

Mertainueckas cBsi3b. @U3HUECKHUE CBOMCTBA 04.03.2026

MetaioB. CruiaBbl MeTaIIOB. JI.0.8. 3yueHue
00pa3IioB METAJLIOB.




46 Haxosxienue MetamioB B mpupojie u oomue criocodsr | 1
WX TIOJTYYCHHUSI. 05.03.2026

47 XHUMHYECKUE CBONCTBA META/LIOB. Psim akTHBHOCTH( 1
AIEKTPOXUMUYECKHUH s/ HAIPSIKEHUI) METaJIJIOB. 11.03.2026

48 [Ilenounsie Metaiuibl. HaxoxaeHue B mpupoze. 1
Pu3NYECKHe 1 XUMUYECKUE CBOMCTBA. 12.03.2026

49 OKCHIIBI M TUIPOKCHUIBI IETOYHBIX METAJIIOB. 1
[IpuMeHEHHUE IENTOYHBIX METAJLIOB. 18.03.2026

50 [llenouno-3emenpHBIe MeTallIbl. HaxoxaeHue B 1
npupoze. Kanpuuii u ero coenunenus. JKectkocts

BOJBI 1 CIocoOkI ee YCTPAaHCHUS. 19.03.2026

JL.0.9. O3HaKoMIIeHHE CO CBOMCTBaMU U
npeBpaleHUsIMA KapOOHATOB U THAPOKAPOOHATOB.

o1 Amomunuii. Haxoxxnenue B npupoze. ColicTBa 1
ATIOMHHUSL. 25.03.2026

52 AMOOTEPHOCTH OKCHJIA ¥ TUJIPOKCHUIA ATTFOMUHUS. 1

JL.0.10. TlonyyeHnue TUIPOKCUIA ATIOMUHUS U 26.03.2026
B3aUMO/ICHCTBHE €T0 C KUCIOTAMH U IIEII0YaMHU.

53 Keneso. Haxoxnenue B mpupoje. ColicTBa xenesza. | 1 08.04.2026

54 CoemquHeHns Keesa.

JLo.11. KauectBenHbIe peakiny Ha noubl Fe* u Fe®* 09.04.2026

55 Ilpakmuueckas paboma Ne7 1

Pemenne skcriepMMEHTAIbHBIX 334a4 110 TEME « 15.04.2026
Meramib

56 [ToaroToBka Kk KOHTPOJILHOM paboTe. Pemenue 1
pacueTHBIX 3a7a4 16.04.2026

57 Konmponvnas paboma Ne3 Tlo teme « MeTtaibn) 1 22.04.2026

Pazgen 3. KpaTkuii 0030p BaxkHeilIUX OPraHMYeCKUX BellecTs. 9 yacos

58 Oprannyeckast XuMus 1 23.04.2026
58 | YrneBomoponsl. [IpenenbHbIe yriieBOJOPOIBI 1 29.04.2026
59 HenpenenbHble yrieBogOpOIbI. 1 30.04.2026
60 ITponssoaHeIe yriieBog0po10B. CIUPTEHIL. 1 06.05.2026
61 KapOonoBsie kuciotsl. CiiokHbie 3gupsbl. JKupsbl. 1 07.05.2026
62 | YraeBomsl 1 13.05.2026
63 AMuHOKHCHOTHL. benku. 1 14.05.2026
64 [Tonumepst. 1 20.05.2026
65 O06o0marmuil ypok 1o Teme « BaxHbie 1

OpPTraHMYECKHE COCTMHEHMUSD) 21.05.2026

Utoro: 68 wacos; pe3eps -0 K/p- 3 n/p-7  n/o-11
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IMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA
8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUS

1
1.1

1.2

HepBOHa‘-IaHLHBIe XUMHNYCCKUC ITOHATHA

[Ipeamer xumuu. Poiab XxMMuM B KM3HU 4yejIoBeKa. XMMHS B CUCTEME Hayk. lena u
BeniecTBa. OU3NUECKUE CBOMCTBA BEIMIECTB. ATpEraTHOE COCTOSTHHE BEIIECTB

Iloustue o METOAAaX IIO3HAHUA B XHUMHU. YucTteie BeIieCTBa M CMCCH. Croco0sbl
pasziesieHus: cMecen

1.3

1.4

1.5

ATOMBI M MOJEKYyJbl. XUMUYECKHE 3JeMEHThl. CHUMBOIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTbie 1 cioXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumudeckass ¢GopMmyna. BaleHTHOCTP aTOMOB XWMHYECKHUX JJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BewecTB. OTHocHuTenbHas aToMmHas wmacca. OTHOCUTEIbHas
MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHYECKOTO 2JIEMEHTA B COEAMHEHUHN

KonuuectBo BemectBa. Moabs. MonsipHass macca. B3anMocBsi3b KOJMYECTBA, MacChl U

YuCcia CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo ¢opMmyiaaM XHMHYECKHX
COEIMHEHUN

1.6

®u3nyecKkue U XUMHUUYECKUE SIBICHMA. XUMHUYECKass peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHs Macchl BeleCTB. XMUMHUUYeckHe ypaBHeHMs. Kinaccupukanus XMMHUYECKUX
peakuii (COeIMHEeHUS, PA3I0KECHHUSI, 3aMEIIIEHUS, OOMEHA)

1.7

2.1

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYI01, C TIpaBUIIaMU PaOOTHI
B JIabopaTopuu ¥ puéMamu oOparieHus ¢ 1abopaToOpHbIM 000pYy/I0BaHUEM, U3yUYCHUE U
onucaHue (U3NYECKUX CBOMCTB 00pa3OB HEOPraHMYECKUX BELIECTB, HAOIIOJCHHE
¢u3nyeckux (IIIaBJIEHUE BOCKA, TasHUE JIbJla, PACTUPAHKE caxapa B CTYIKE, KUIICHUE U
KOHJEHCAllUA BOJbl) M XHMMHUYECKHX (TOpEHHE CBeYd, MPOKAIMBAHUE MEIHOM
MMPOBOJIOKH, B3aMMOJICUCTBHE MeJla ¢ KHUCIOTOW) SIBJICHUH, HAOJIOIEHWE W OINUCAaHUE
MIPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiMid (pa3iokKeHue caxapa, B3aMMOJACHCTBHUE
CEepPHOM KHCJIOTHI C XJIOpHAOM Oapwusi, pasnoxkeHue rugapokcuaa memu(ll) mpu
HarpeBaHMH, B3aUMOJICHCTBHE kene3a ¢ pactBopoM conu meau(ll), nsydyenue cnocobos
pasgeneHus cMecel (C  IOMOINBIO  MarHura, (QUIbBTPOBaHHWE, BBbINAPUBAHUE,
TUCTUILIAIMS, XpoMaTorpadusi), IpoBeIeHUE OUYUCTKU IMOBAPEHHON COJIM, HAOMI0IeHUE
U OIMCAHUE PE3yJbTATOB NPOBEICHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPaHEHMs
MAacchl, CO31aHUE MOJEIICH MOJIEKY (LIapOCTEP>KHEBBIX )

Baxuelime npeicraBUTeNId HEOPraHUYECKUX BEIIECTB 52

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucinopon — aneMeHT U mpoCTOe BEIIECTBO.
Haxoxxnenune kucinopona B mpupoje, Gpu3ndeckue U XUMHUUYECKHE CBOMCTBA (peaxiuu
ropenusi). Oxcuabl. [lpumenenue kucinopoma. CrocoObl TMOMyYeHHUS KHCIOpPOJa B
nabopaTopud W TpoMmbinuIeHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H —
AJTOTPOITHAS MOAUDUKAIIHS KUCIOPOAA

2.2

2.3
2.4

2.5

TeroBoil >PQekT XUMHUUECKOH peakLUuu, TEPMOXMMUYECKHE YPAaBHEHUS, 3K30- U
9HJIOTEPMHUYECKHE PEAKINH. TOIINBO: yroib U MeTaH. 3arpsa3HeHHe BO3/1yXa, YCUICHUE
NapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CJ0s

Bonopon — snemeHT 1 mpoctoe BerecTBo. Haxoxxaenue Bogopoaa B Ipupoae, puznueckue
1 XUMHYECKHE CBOICTBA, PUMEHEHHE, c1Ioco0b! osmyueHus. KuciaoTsl u conu

MousipHblii 00BEM ra3oB. Pacu€Tbl 10 XUMHYECKUM ypaBHEHUSIM

®dusnueckue cBoMcTBa BOAbl. Bojma kak pacrBoputens. PactBopsl. HacelleHHblE M

HEHACBILICHHBIE PacTBOPBL. PacTBOpUMOCTh BelecTB B BoAe. MaccoBas 10iis BeniecTsa
B pacTBOope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHuUs. Poib pacTBOpOB B IIPHUPOJIE U B



2.6

2.7

2.8

KU3HU 4yesnoBeka. KpyroBopoT Bojbl B pupoe. 3arpsi3HeHHe MPUPOIHBIX BoJ. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ

Knaccudpukanus neopranmueckux coenunHeHuid. Okcuzapl. Kiaccupukamust OKCHIOB:
coneoOpa3yomue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbIE) U HecoIeo0pas3yrolue.
Homenkiarypa okxcumoB. dusznyeckue U XMMHYECKHE CBOMCTBA OKCUAOB. Ilomyuenue
OKCHJIOB

OcHoBanus. Knaccudukanus ocHOBaHMN: WHIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHuil. @DPU3MYECKME M XHUMHYECKHE CBOMCTBA OCHOBAHUU.
[TonydyeHue ocHOBaHMi

Kucnotel. Knaccudukamnus kucnor. Homenkmarypa kuciaor. @u3ndecKkue 1 XUMHUIECKHE
cBoricTBa KUCIOT. Psin akruBHOcTH MetaiioB H.H. bekerosa. [lonydenue kucior

2.9
2.10

211

Comu. HomeHnkinatypa coneil. dusnueckue u XuMu4eckue cBoicTa cosieid. [lomyuenue
cose

I'enetmueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI{I/IHGHI/II\/’I

XUMHUYECKUN SKCIEPUMEHT: KAYECTBEHHOE OIPEACIICHHE COACPKAHUSA KHCIOpOoJa B
BO3/lyXe, MOJy4yeHUe, coOMpaHHe, pacro3HaBaHHE M H3YYEHHE CBOWCTB KHCIOPOJA,
HaOII0JICHUE B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOJOM M YCIIOBUS BO3HUKHOBEHHS U
MpeKpaleHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3I[aMi OKCHIOB U OMHUCAHUE UX
CBOWMCTB, TIOJy4€HHE, COOHMpaHHMe, pPACTO3HaBaHWE W H3YYCHHE CBOWCTB BOJIOPOJA
(ropenue), B3anmoeiicTere Bogopoaa ¢ okcuaom menu(ll) (Bo3amMoxkHO UCTIOIB30BAaHUE
BHJICOMATEpPHAIOB), HaOMIOZACHUE OOpa3lloB BEIIECTB KOJIMYECTBOM |  MOJb,
HCCIIeIOBaHNE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECNEHHOW MAacCOBOW JI0J€M PACTBOPEHHOTO
BEI[ECTBA, B3aUMOJICHCTBUE BOJBI C METalJIaMH (HATPHEM U KajbIlueM) (BO3MOXKHO
WCIIOIb30BAaHUE BUJIEOMATEPHAIIOB), OINPEICICHHE PACTBOPOB KHUCIOT M IIEJOYeH C
MOMOIIBI0  WHAMKATOPOB, HCCIENOBAaHHE OOpa3lOB HEOPTaHUYECKUX  BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOACHUE HM3MEHECHMSI OKPAaCKH HWHIAMKATOPOB B pacTBOpax
KHCIIOT U IIeNoYel, u3ydeHue B3aumoaeiicteusa okcunaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJUIaMH, PEaKIMil HeUTpalu3amuu, MoJydeHne HePaCTBOPUMBIX
OCHOBaHMH, BBITECHEHHWE OJHOTO MeTajla APYrMM W3 pacTBOpa COJIM, pEUIeHUE
OKCIIEPUMEHTAJIBHBIX  3a7ad  To Teme «BakHeWmme KIacChl HEOPTraHWYECKHX
COE€TUHEHMID)

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema XUMUYECKUX di1eMeHToB 1. 1.
MenneneeBa. CTpoeHue aTOMOB. XUMHUecKas CBsA3b. OKHGBUTEITHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU

3.1

3.2

3.3

3.4

IlepBble MOMBITKM KiIacCU(UKAMM XUMUYECKUX 3yIeMeHTOB. [loHsTHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIEJIOUHbIE U IIE€JI0YHO3EMENbHbIE METAJUIbI, TaJOreHbl, UHEPTHBIE
rasbl). DJI€MEHThI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCUIbI

Ilepuonuueckuit 3akoH. Ilepuoguueckas cucremMa XUMUYECKHX daemeHToB JI.U.
MenneneeBa. Koportkomepuognas u januHHomepuonHas Qopmbl [lepuonnueckoi
cucrteMmsl xumuueckux anemMeHToB .M. Menneneesa. [lepuoasl u rpynmnsl. @u3nueckuii
CMBICIT TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIBI AJIEMEHTA

Crpoenune aromoB. CocraB aromHbix saep. W3orombl. OnexTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YEK aTOMOB MNepBbIX 20 XMMHUYECKHX 31eMeHTOB Ilepuoanueckoil
cucrembl J[.MI. MeHnneneeBa. XapakTepUCTHKA XUMHUYECKOIO DJJIEMEHTa II0 €ro
nosnoxkeHuto B Ilepunonnueckon cucreme .M. Menneneena

3aKOHOMepHOCTI/I HU3MCHCHUA paanyCca aTOMOB XUMUYCCKHUX 3JICMCHTOB, MCTAJNIMYCCKUX
U HEMETAJUIMUYECKHX CBOMCTB IO rpyniaM " nepuojgam. 3HaucHHUE HCpI/IO,Z[I/I‘ICCKOFO



3.5

3akoHa U [lepmonnyeckoil CUCTEMBl XMMHYECKHX JJIEMEHTOB Ul Pa3BUTHs HAyKH
npaktuku. /.M. MenaeneeB — y4€Hbll U TpayKJaHUH

Xumunyeckass  cBs3b.  KoBanmeHnTHas ~— (HojsipHass W HEMNOJIApHAsi)  CBSI3b.
ONEKTPOOTPULATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

CreneHb OKHCJICHUS. OKHCIUTEIbHOBOCCTAHOBUTEILHEIC pCaKIuu. HpOHCCCBI
OKHCJICHMS U BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH SKCIEPUMEHT: M3Yy4YeHHE OOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB,
B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PAacTBOpPaMHU KHCJIOT M INENIOYed, NMpOBEICHUE
OIIBITOB, WJUIFOCTPUPYIOIIHUX MNPUMEPBI OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ
(ropeHue, peakiuu pa3noKeHUs, COSTUHCHUS)

9 KUIACC

Kon
1

11

1.2

HpOBepﬂeMBIﬁ IJIEMEHT COACPKAHUSA
BemecTBo u xumMuueckas pcaKuus. HOBTOpeHI/IC

[lepuonnueckuii 3akoH. Ilepuomnueckas cucremMa XuMH4YECKUX dnemMeHToB JI.H.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAJIUS, KANbIUS U UX COCTUHEHUM B COOTBETCTBUHU C
MOJIO)KEHUEM 3JIEMEHTOB B [leproanueckoi cucTtemMe u CTPOEHUEM X aTOMOB

CrpoeHue BemiecTBa: BUABbl XUMHUYECKOW CBA3H. THMBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUMA KPUCTAINIMYECKOM PELIETKM U BHUAA
xumuueckor cBs3u. Kilaccupukanus um HOMEHKIaTypa HEOPraHMYECKHUX BEIECTB
(MexayHapoaHas M TpUBHAbHas). XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IMyYHBIM ~ KJIaCCAM  HEOPraHWYECKMX  COCIWHEHHWW, TEHEeTHYecKas  CBS3b
HEOPraHWYECKUX BELECTB

1.3

1.4

1.5

1.6

1.7

Knaccudukanus XuMUYeCKHX peakluil 0 pa3IMYHbIM [IPU3HAKAM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEUIECTB, M0 TEIIOBOMY dPQEKTY, 0 U3MEHEHHUIO CTEIICHEH
OKHCJICHUS XUMHMYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO YYacTUIO KaTalau3aTropa).
DK30- M DHHAOTEPMHUYECKUE pEeaKLUWu, TepMOXUMHYeckue ypaBHeHus. [lonstue o
CKOPOCTH XUMUYECKOU PEaKLUU

[TonsitTie 00 0OpaTUMBIX U HEOOpATUMBIX XHUMHYECKMX peakuusx. lloHarue o
TOMOTEHHBIX M TETEPOTreHHBIX peakiusax. [loHATHE O XUMHUYECKOM pPaBHOBECHH.
@DaxTOpHl, BIUAIOININE HA CKOPOCTh XMMHUYECKON PEaKIUu U TMOJIOKEHHE XUMUYECKOTO
paBHOBECHs

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTPOHHBIfI OajaHC OKHCIIUTENIHHO-
BOCCTaHOBUTEILHOMN pe€aKuuu. CocraBneHue ypaBHeHI/Iﬁ OKHUCINTCIIBHO-
BOCCTaAaHOBUTCIJIbHBIX peaKIII/If/'I C UCIIOJIb30BAHUCM MCTOAA SJICKTPOHHOTO Oananca

Teopust JIEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HEIJEKTPOIUTHI. KaTHoHBI,
aHMOHBI. MeXaHU3M AMCCOLMAIMM BEIECTB C PAa3IMUYHBIMU BUJAMH XUMHUYECKON CBS3H.
Crenenp nucconmannu. CHUIIbHBIC U C1a0ble AJIEKTPOIUTHL. Peakiun HOHHOTO oOMeHa.
VYcioBusl MpoTeKaHMsl Peakuuid MOHHOIO OOMEHA, MOJIHbIE U COKpalllEHHbIE HOHHBIE
ypaBHeHHs peakiuii. CBOWCTBa KUCIOT, OCHOBAaHHUM M COJIEH B CBETE MPEACTABICHHUHA 00
UIEKTPOIUTUYECKON auccoumanuu. KauecTBeHHble peaknMu Ha HOHbL. [loHsATHE O
TUAPOJIN3E COJIEH

XUMUYECKUN DKCIEPUMEHT: O3HAKOMIICHHE C MOJECISMH KPUCTALIMYECKUX PELIETOK
HEOPraHWYECKHX BEIIECTB — METAJJIOB W HEMeTa/uioB (rpadura W anamasa), CIOKHBIX
BEIIECTB (XJIOpUJA HATpHsl); MCCIEAOBAHHWE 3aBHUCHUMOCTH CKOPOCTH XHMMHYECKOM
pEaKIMu OT BO3JEHCTBUS PA3MUYHBIX (DAaKTOPOB; HMCCIEIOBAHUE DIIEKTPOIPOBOTHOCTU



pacTBOPOB BELIECTB, MpOLECCa JUCCOLUUAIMM KHUCIOT, LIesouell U cosel (BO3MOMKHO
HCIOJIb30BaHNE BUJIEOMATEPUAIIOB); ITPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
NPOTeKaHUs peakuuii HOHHOro oOMeHa (oOpa3oBaHME OcCajKa, BBbIJEIECHUE Ta3a,
oOpa3oBaHH€ BOJbl); ONBITOB, WUIIOCTPUPYIOUIMX  MPUMEPbl  OKHCIUTEJIBHO-
BOCCTAHOBUTENIBHBIX ~ peakuuil (TOpeHue, peaklUuu pas3liokKeHUs, COEIUHEHUs);
pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C TOMOINBIO KauyeCTBEHHBIX peakIMid Ha
HOHBI; PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3324

Hemerannsl 1 uX coeTUHEHUS

2.1

2.2

2.3

OO6mass xapakTtepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
crenienn okucieHus. CTpoeHne U GU3HYECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XuUMUYecKHe CBOMCTBA Ha TpuMepe xjopa (B3auMOJAEWCTBHE C MeTallaMH,
HeMeTalllaMH, Ieaoyamu). XsopoBoaopos. ConsHasg KUCIOTa, XMMHYECKHUE CBOMCTBA,
MoJIy4eHue, MpuMeHeHue. JleficTBue Xjaopa U XJIOpOBOAOPOJa HA OPraHU3M YEJOBEKa.
Baxuelime Xa0puabl U KX HAXO0KIEHUE B IPUPOJIE

OOmas xapakrtepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrTpoeHne M (U3NYECKHe CBOMCTBAa IMPOCTHIX
BEIIECTB — KHUCIOpOJa M Cepbl. AJJIOTPONHBIE MOAW(UKALUU KHCIOPOJa U CEpHI.
Xumudeckue cBoricTBa cepbl. CepoBOIOPOJ, CTPOCHHE, (PU3MUECKHE U XUMUUYECKHE
cBoiicTBa. OKCHBI CEpbl KaK IPEICTaBUTENN KHCIOTHBIX OKCHJIOB. CepHasl KHCIOTa,
¢u3nyeckue M XMMUYECKHE CBOMCTBA (0OIIME KaK MpPENCTaBUTENs Kiacca KUCIOT M
cneunpuyeckne). XMMAYECKHE PEaKINH, JIeKaIIue B OCHOBE MPOMBIIIIJICHHOTO CII0co0a
IIOJIy4eHUs1 CepHON KHUCIOTHL. [IpuMenenue. Coiau cepHOM KHCIOTBI, KauyeCTBEHHas
peakims Ha cynbdar-uoH. Haxoxxnenwe cepsl W €€ COeIMHEHMH B TPUPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpY’KAIOLIeH Cpeibl COCOTUHEHUSMHU cepbl (KHUCIOTHbIE
JOKIH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 NMPEA0TBpAILECHUS

OOmast xapakrepucTuka 371eMeHTOB VA-Tpynnbl. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble CTENEHU OKHCIIEHUS. A30T, paclpoCTpaHEeHUE B MpUpoe, PU3NYECKue u
XUMHYecKkne cBoicTBa. KpyroBopor azora B mpupone. AMMuak, ero (pu3nveckue H
XMMHUYECKHE CBOWCTBA, MONTydeHue U npumeHeHue. Conu aMMOHHUA, UX (pU3NUECKHe U
XMMHUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHass peakius Ha HOHBI aMMOHHUS.
A30THasl KHCIIOTa, €€ ToydeHue, GU3NYecKue M XUMHUYECKHe CBOMCTBa (0OIIue Kak
MPEJCTaBUTENS KJlacca KHUCIOT U crnenupudeckue). Vcnoab30BaHNe HUTPATOB U COJICH
aMMOHMS B KauecTBE MUHEpPAJIbHBIX yHOoOpeHHil. XUMHUYECKoe 3arpsi3HEeHUe
OKpY>Kalomel cpeapl COeNMHEHUAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3IyXa,
MIOYBHI ¥ BOJJOEMOB) 55

2.4

2.5

docdop, amnorponHbie Moaudukanuu hochopa, GU3NIECKHE U XUMUIECKUE CBOMCTBRA.
Oxcun docdopa(V) u dochopnas xucnora, (u3HUecKue W XUMHYECKHE CBOWCTBA,
nony4yenue. Mcmons3oBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YAOOPEHHIA

O6mas xapakrepuctuka d31aeMeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTENEHW  OKHUCICHHsS.  YTJIEpOJ, aJUIOTPONHBIE  MOAU(UKAINH,
pacmpocTpaHeHHe B Tpupoje, (usmueckue M XUMHUYECKHE CBOilcTBa. AacopOuus.
KpyroBopot yriaepoma B mpupoae. OKcuibl yriaepoaa, ux GU3NYeCKue U XUMHYECKUE
CBOICTBa, IeHCTBUE Ha KUBbIE OPTraHU3MBI, MTOTYYCHUE U IPUMEHEHHE. DKOJIOTHUYECKHE
mpo0OsieMbl, cBsi3aHHbIe ¢ okcuaoM yriepona(lV); rumoresa riio6amTbHOTO MOTETICHUS
KJIUMaTa; MapHUKOBBIA A (dekT. YrombHas Kuciota U e€ conm, uX (Qu3nyueckwe u
XMMHUYECKHE CBOICTBa, moilyuyeHWe U npuMeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-voHBL. Vcmonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIICHHOCTH U
CEJIbCKOM XO35ICTBE

2.6

HepBOHa‘IaHBHBIe MOHATHS 00 OpraHUYC€CKUX BCIICCTBAX KaK O COCAMHCHUAX YIJIEpOaa



2.7

(MeTtaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCyCHasl KucioTa). MIx coctaB u
XuMH4Yeckoe crpoeHue. [ToHsTHEe 0 OMOTOTHYECKU BaKHBIX BEIIECTBAX: XKUPAX, OeNKax,
yIIeBOJax — U UX POJIM B J)KU3HU 4YeJIOBeKa. MarepuanbHOE €AMHCTBO OPTraHMYECKUX U
HEOPraHWYECKUX COCTMHEHUN

Kpemuuii, ero ¢usndyeckue W XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M TPUMEHEHHE.
Coenunenus kpemHus B mpupone. OOuue npencraBieHus o6 oxcuae kpemuus(1V) u
KpeMHHEBOH  kucinote. CHIMKaThl, WX UCIOJNb30BaHUE B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH. BakHelime ctpoutenbHble MaTepuaibl: KepaMuKa, CTEKIIO, [IEMEHT,
Oeron, kene300eToH. [IpoGiieMbl (e30MacCHOrO  WCIOJIB30BAaHUS  CTPOUTEIBHBIX
MaTepUasoB B MOBCEIHEBHON KU3HU

2.8

3.1

XUMHUECKUI SKCHEPUMEHT: M3ydyeHHe OOpa3lloB HEOPraHWYECKHUX BEILIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI; TIPOBEJEHUE KAYECTBEHHBIX pEaKUMM Ha XJIOPUI-UOHBI U
HaOJIIOIGHWE TPU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpaxkarouiue (unueckue Hu
XMMHUYECKHE CBOWMCTBAa TaJOr€HOB M HUX COECIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB);  O3HAKOMJICHME C o0pa3laMu  XJIOpUAOB  (raJlOr€HHJIOB);
O3HAKOMJIGHHE C oOpaslamu cepbl U e COeNWHEHHMAMHU (BO3MOXHO HCIIOJIIb30BaHUE
BUJIEOMATEpUaJIOB); HaAOIMIOACHUE Imporecca OOyIIMBaHUS caxapa IOJ JACHCTBUEM
KOHLEHTPHUPOBAHHON CEPHOM KHCIIOTHI; U3YYEHHE XMMHUYECKUX CBOMCTB pa30aBIeHHON
CepHOM KHUCIIOTHI, IPOBEJCHNE KAaUeCTBEHHOHN peakiMy Ha cylab(haT-uoH U HaOIro/eHue
npu3HaKa e MPOTEeKaHMS, 03HAKOMJICHHE C (PU3NICCKUMHU CBOWCTBaMU a30Ta, ¢ocdopa
U UX COCIMHEHMH (BO3MOXKHO HCIOJIB30BAHHE BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX
u (ochopHBIX yHOOpeHMIi; TMONlyueHHe, CcOOWMpaHue, pPaclo3HaBaHUE U HW3yYCHHE
CBOWCTB aMMMaKa; IPOBEICHUE KaUEeCTBEHHbIX PEAaKLUi HAa HOH aMMOHHUs U pochaT-uoH
1 U3y4ECHHE IIPU3HAKOB UX IIPOTEKaHUs, B3AaUMOJEHCTBAE KOHLEHTPUPOBAHHON a30THOU
KHUCJIOTBI ¢ ME/IbI0 (BO3MOKHO HCIOJIB30BAHHWE BUIECOMATEPHAIIOB); U3yUYE€HUE MOJEIei
KPUCTANTMYECKUX PEemETOK anMasa, rpadura, dyiepena; 03HaKOMICHHE C IPOLECCOM
azcopOLMU  pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM
[IPOTUBOra3a; IIOJIy4eHHE, COOUpaHHUEe, pacllo3HAaBaHWE M U3YYEHHE CBOMCTB
YTJIEKHUCIIOTO ra3a; MpoBeJeHUE KaueCTBEHHbBIX peakluil Ha KapOoHAT- U CHIIMKAT-UOHbI
U U3Yy4YEHHE IPU3HAKOB UX IPOTEKAHMs; O3HAKOMJIEHHWE C NPOAYKLHEH CUIMKATHON
IIPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTAIBHBIX 3ajad 1o TeMe «Baxnelmue
HEMETaJlJIbl U UX COEITUHEHUS»

Meraiel 1 UX COEIUHEHUS
OOmass xapakTepUCTHKa XUMHYECKUX D3JIEMEHTOB — METAJUIOB Ha OCHOBAHHHM WX
nojoxxeHus B Ilepuoguyeckoil cucTeMe XHUMUYECKHX sneflenTon I.N. MenneneeBa u

cTpoeHust aromoB. CTpoeHue MeTauioB. MeTamnueckas CBA3b M MeETalIM4ecKast
KpUCTAIIIMYECKasl peréTka. DIEKTPOXUMHUYECKHUM Psii HAllPsHKEHUH METaJIOB

3.2

3.3

3.4

Ouznyeckue M XUMUYECKHE CBOMCTBAa MeTauioB. OOmme crnocoObl MOTydeHHs
MetaiioB. [loHSATHE O KOpPPO3WU METAJIOB, OCHOBHBIE CIIOCOOBI 3allUTBI WX OT
koppo3uu. Criassl (CTaib, YyTyH, AIOpaTOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U
MIPOMBIIIIICHHOCTH

[[lenouHble MeTaJUIbL: MOJIOkKEHNE B [leproanueckoil cucremMe XMMHYECKUX AJIEMEHTOB
.. MeHneneeBa; CTpO€HUE HX aTOMOB; HaxoxkiaeHue B mnpupoae. dusnueckue u
XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCUIbl U TUAPOKCHUBI HATPUS U
Kanus. [[puMeHeHre mea0YHbIX METAIIOB U UX COECTMHEHUI

[[lenoyHO3EMENBHBIE METAJUIBI MarHMil M KajdbLMil: MojoxeHue B Ilepuomnueckon
cUCTEME XMMHYECKHX 3eMeHTOB /.M. MeHaeneeBa; cTpoeHUE UX aTOMOB; HaXOK/JCHUE
B npupone. Pusnueckue U XMMHUYECKHE CBOWCTBA MarHus M Kajbplud. Baxueumwue
COCMHEHMS Kalbliuad (OKCHI, THUAPOKCUA, coiin). JKECTKOCTh BOABI M CIOCOOBI €&



yCTpaHEHUs

3.5

Amomunuii: nonoxxenrue B Ilepuommueckoit cucteme xumudeckux saemeHtoB 1.
MenzeneeBa; CTpoeHHE aTroma; HaxoxkjaeHue B mpupozge. Dusznueckue U XUMUYECKHE
CBOMCTBA AFOMUHKS. AMGBOTEPHBIC CBOMCTBA OKCHJIA M THIPOKCHIA ATFOMUHUS

3.6

3.7

Kenezo: mnonoxenue B Ilepumoanueckoir cucteMe XuMU4Yeckux »siaeMmeHToB [[.U.
MeHnzeneeBa; CTpOEHUE aTOMa; HAaXOXACHHE B Tpupoje. Ousndeckre W XUMUYICCKUE
cBoicTBa xene3a. Okcuapl, ruapokcuanl U comn xene3a(ll) u xenesa(lll), ux cocras,
CBOMCTBA U ITOJIyYEHUE

XUMUYECKUH DSKCIIEPUMEHT: O3HAKOMIIGHHE ¢ OOpa3laMd METa/UIOB M CIUIABOB, HX
(bu3NYeCKUMU CBOWCTBAMH; HM3y4Y€HHE pPE3yJIbTAaTOB KOPPO3UH METAIIOB (BO3MOKHO
WCIOJIb30BaHNE BUACOMATEPUATIOB), OCOOCHHOCTEHW B3aMMOJEHCTBHS OKCHUJA KAIBIHS U
HaTpHUs ¢ BOJOH (BO3ZMOXHO MCIOJIb30BaHNE BUICOMATEPHAIOB); UCCIIEOBAHNE CBONCTB
XKECTKOM BOJIBI; Mpolecca TOPEHHs >Kele3a B KUCIOpoAe (BO3MOXKHO HCIOIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAaHUSI KaUeCTBEHHBIX peaklUii Ha MOHBI (MarHus,
Kanmplus, amoMuHus, TuHKa, skene3a(ll) u xemeza(lll), menu(ll); wHabmonenuwe u
OMMCAaHUE MPOLECCOB OKPAIIMBAHMS IUIAMEHH WOHAMHU HAaTpUsl, KaJIWsd U KalbLUA
(BO3MOXKHO HMCIOJB30BAaHUE BHJIEOMATEPUANIOB); HMCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCH/IA aTIOMUHMS M THAPOKCUAA IIMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10
TeMe «BakHelre MeTalibl U UX COCTUHEHUSD)

X¥MHs U OKpYyXKarolas cpena

4.1

4.2

4.3

Hosble marepuanel u TexHosoruu. Bemecrtsa u Marepuansl B IIOBCEIHEBHOW >KU3HU
yesroBeka. XMMHMsS M 370pOBbe. be3omacHoe HUCIOIb30BaHUE BEIECTB M XMMHYECKHX
peakiuii B ObITy. [lepBast mOMOIIb IPU XUMUYECKUX 05KOTaX U OTPABICHHSIX

OCHOBBI 3KOJIOTHYECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH cpenbl
[IAK. Ponp XMMHUH B pELIEHUH SKOJOTHMUECKUX mpobnem. IIpupogHble UCTOYHHKHU
YTJI€BO0POI0B (Yroib, MIPUPOIHBIN T'a3, He(Th), MPOAYKTHl UX NEepepabOTKU, UX POJb B
OBITY U IPOMBILIIEHHOCTH

XUMUYECKUN HKCIEPUMEHT: H3yuyeHue oOpa3loB MaTepuasoB (CTEKJIO, CIUIaBbI
METaJUIOB, TOJIMMEPHBIE MaTEPHAIIbI)

57



MPOBEPSEMBIE HA OI'D ITIO XUMHWU TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NMpoBePsSieMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJibTaTaM 6A30BOI0 YPOBHA
O0CBOCHMS OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanusi Ha ocHoBe PI'OC

1

11

1.2

[Ipencrasnenue:

0 TMO3HABAaEMOCTHU SIBJICHUNA NPUPOJbI, TOHHUMaHUE OOBEKTHMBHOW 3HAUMMOCTH
OCHOB XHMHMYECKOW HAyKM KakK o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIeH KyJbTypbl M INPAKTUYECKOW JIESTENbHOCTH 4YeJOBEKa B
YCIIOBUSAX COBPEMEHHOIO OOILECTBa; MOHMMAaHUE MECTa XMMHMU CPeIH IPYrux
€CTECTBEHHBIX HAYK

O HAY4YHbIX MCETOJAaX IIO3HAHUA, B TOM UYHUCIC OKCICPHUMCHTAJIbBHBIX U
TCOPCTUUCCKUX MECTOHAaX HUCCICAOBAHUA BCIICCTB H HN3YUCHUA XHUMUYCCKUX
peaKuHﬁ; YMCHHE HCIIOJb30BaTh MOACIIN JIA O0OBACHCHHS CTPOCHUSA aTOMOB U
MOJICKYII

1.3

2.1

2.2

2.3

0 cdepax mpodeccHOHANBHON MAESITENbHOCTH, CBA3aHHBIX C XUMHEH U
COBpPEMCHHBIMU TCXHOJIOTUsAMH, OCHOBAHHBIMHW Ha AOOCTHXCHUAX XUMHUYECKOU
HAyKH, YTO MO3BOJHUT OOYYArOIIMMCS paccCMaTpuBaTh XMUMHIO Kak chepy cBoei
Oynymei mpodecCHOHaNTbHON NEeATeTbHOCTH W ClIeNlaTh OCO3HAHHBIA BBIOOD
XUMHH Kak MpOo(HUILHOTO TpeaMeTa MpU MEepexojie Ha YpPOBEHb CPETHETO
oO1mero oopasoBaHus

BianeHne cucteMod XMMHYECKMX 3HAHMM W YMEHHME IIPUMEHATH CUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpasl BKJIIOYAET:

BO)XKHEUIINE XMMHUYCCKHAC TIOHATHSA: XUMHYECKHH SJIEMEHT, aToM, MOJIEKyIa,
BEIIIECTBO, NTPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS M HEOJHOPOIHASI CMECh,
OTHOCHTEJBbHBIC aTOMHAsI U MOJIEKYJISIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, OKCHI, KUCIIOTa, OCHOBAHHE, COJIb (CPEIHSIs),
XMMHYECKasl PEaKlysl, PEeaKIWy COCIUHCHUS, PEaKLHH PA3I0KEHHS, PEaKIUH
3aMEIeHNs, peakiuu OOMeHa, TeroBolM dS(ddekr peakmum, -5K30- U
SHJOTEPMHUUECKHE PEaKIUH, PaCTBOP, MAcCOBas O XUMUYECKOTO JJIEMEHTA B
COCAMHCHNH, MaCCOBas A0JIA U NPOLCHTHAA KOHUCHTpAHs BCIICCTBA B PaCTBOPE,
SOApO aToMa, JJICKTPOHHBIA CIIOW aToMma, aToMHas S§OuTanb, paauyc aTroma,
BAJICHTHOCTDB, CTCIICHb OKUCJICHHSA, XUMHNYCCKasA CBA3b, SJICKTPOOTPULATCIIBHOCTD,
NOJSIpHAsl M HETOJISIpHAas KOBAJICHTHAs! CBS3b, MOHHAS CBS3b, METAITHYECKAas
CBSI3b, KpHUCTANIMUECKass pemeéTka (aroMmHas, WOHHAs, MeTajlInuyecKas,
MOJIEKYJISIpHasi), HMOH, KaTHOH, aHHOH, JJEKTPOJIMT ¥  HEJJIEKTPOJIHT,
ANEKTPOJIUTUYCCKAS JUCCOLUALIUS, PEAKIUH MOHHOTO OOMEHA, OKUCIHUTEIILHO-
BOCCTQHOBHTEIIbHbIE PEAaKLIUH, OKUCIHTENIb W BOCCTAHOBUTENb, OKHCICHHE H
BOCCTAQHOBJIICHHE, OJICKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTHMBble PEaKIMH, CKOPOCTh XUMHYECKOW peakuuu, karamusarop, I1JIK,
KOPPO3HUsi METAJIJIOB, CILIaBbI

OCHOBOIIOJIATAIOIINEe  3aKOHBl ~ XMMHH:  3aKOH  COXpAaHEHHsS  MAaccChl,
nepuoandeckuii 3akon /.M. MeHnneneeBa, 3aKOH MMOCTOSHCTBAa COCTaBa, 3aKOH
ABoraapo

TEOPUM XUMHUU: ATOMHO-MOJIEKYJIIPHAs TEOPHUs, TCOPUS IIIEKTPOIUTUYECKON
JMCCOIMAIIIH



BJ'IaI[eHI/Ie OCHOBaMH XMMHYECKOM I'PaMOTHOCTH, BKJ'IIO‘I&IOH.IG?IZ

3.1

YMEHHUE IPAaBUIbHO UCIOJIb30BATh M3YUYECHHBIE BELIECTBA M MaTepHajbl (B TOM
YHciie MUHEPAJIbHBIE YI0OPEHUs, METAIJIbl U CIUIABBI, IPOAYKTHI MEepepaboTKH
IPUPOJHBIX MCTOUYHUKOB YIJIEBOAOPOAOB (YIJsl, IPUPOAHOTO rasa, HeTH) B
OBITY, CETTbCKOM XO3SICTBE, HAa MPOU3BOJICTBE M MOHUMAHUE 3HAYEHUS KUPOB,
O€nKOB, YIJIEBOJOB Ul OpraHu3Ma 4YeJOBEKa; yMEHHE MPOTrHO3UPOBAThH
BJIMSHUE BELIECTB M XHMHMUYECKHUX IIPOLIECCOB HA OpraHU3M 4YelOoBeKa U
OKPY>KAIOIYI0 IPUPOJHYIO CPELY

3.2

3.3

3.4

YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSAMH JPYTHX Y4EOHBIX
MPEIMETOB

HAJIMYHUE OTBITa PAOOTHI C PA3TUYHBIMA UCTOYHUKAMHU HH(DOPMAIIUU 110 XUMHUH
(Hay4Hass ¥ HAYYHO-TIONMYJISIpHAs JIMTEepaTypa, CJIOBapH, CIPABOYHHKH,
HUHTEPHET-PECYPCHI)

yMeHHEe 00BhEKTHBHO OLICHUBATh HMH()OPMAIIUIO O BEIIECTBAX, UX MPEBPAIICHUSIX
M TMPaKTHYECKOM MPHUMEHEHHM M YMEHHE HCIONb30BaTh €€ Ui PpEIIeHUs
y4eOHO-TI03HABATENIbHBIX 33/1a4

Brnanenue ocHoBaMM MOHATUHHOIO ammapara ¥ CUMBOJIMYECKOTO S3bIKa XUMHUH
IUTsSL COCTaBJICHUST (DOPMYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUIN XUMHUYECKUX
peakimii; ocHoBaMu XxuMuieckoit HomeHkiatypsl (IUPAC u TpuBHanbHON)

YMenue oObICHATH CBS3b IOJIOKEHHUS DJIEMCHTA B Hepnozlnqecxoﬁ CHUCTEMC C
YHUCJIOBBIMH XapaKTCPUCTHUKaAMHU CTPOCHUSA AaTOMOB XHWMHYCCKUX OJICMCHTOB
(COCTaB U 3apsn sapa, 06]1_[66 YHuCJII0 BHGKTPOHOB), pacnupeaCsICHUEM 3JICKTPOHOB
I10 SHCPIr€TUYCCKUM YPOBHAM aTOMOB IICPBEIX TpéX NNEpHUOa0B, KAl U KaJIbIUA

[IpencraBinenue O MNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKHX
9JIEMEHTOB (paJuyc aTroma, 3JIEKTPOOTPULATEIBHOCTb), MPOCTBIX U CIOMXKHBIX
BEILIECTB OT MOJOXEHUs 3JeMeHTOB B Ilepuoguueckoit cucreme (B MalbIxX
NepUoJIaX U IIaBHBIX NOATPYNIAax) U 3JIEKTPOHHOT'O CTPOEHUS aTOMa

7.1
1.2

YMmenue kinaccuuuupoBaTth:
XUMHUYECKHE JIEMEHTBI
HEOpraHMYECKHe BElIeCTBa

7.3

8.1
8.2
8.3
8.4

9.1

9.2

9.3

XMMHYECKHE PEaKIUU

YMeHue onpenensrs:

BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XMMUYECKUX JICMGHTOB, 3aps]l HOHA
BHJI XUMUYECKOM CBSA3U U TUI KPUCTALINYECKON CTPYKTYPBI B COEIUHEHUAX
XapakTep cpeibl B BOJAHBIX pacTBOpax BELIECTB (KUCIOT, OCHOBAHU)
OKHUCJIUTENb U BOCCTAHOBUTEIIb

YMeHue xapakTepu3oBath (U3NUECKUE M XUMHUYECKHE CBOMCTRA!

MPOCTHIX BEUIeCTB (KUCIOPOA, 030H, BOAOPOJ, IpaduT, aamas, KpeMHUH, a3orT,
dbocdop, cepa, XI0p, HATPHM, KA, MATHUN, KaJIbIIUHA, aTFOMUHHM, KEIE30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCIIE WX BOJHBIX pacTBOpoOB (BOJA, aMMHAaK,
XJIOPOBOJIOPOJ, CEPOBOAOPO, OKCUABI M THAPOKCHIbI MeTamioB |-IIA rpymm,
amomunus, menu (I1), nuaka, xenesa (11 u 1), okcungst yraepoaa (11 u 1V),
kpemuus (1V), azora u pocdopa (1l u V), ceprt (IV u VI), cepuucras, cepHas,
a30THUCTAas, a30THAas, hochopHas, yrojbHasl, KPeMHHEBAs KHCIOTA U UX COJIH)
MIPOTHO3UPOBATh M XapaKTEPH30BaTh CBOICTBA BEUIECTB B 3aBUCHUMOCTH OT HX
COCTaBa W CTPOEHMs, NPUMEHEHUE BELIECTB B 3aBUCHUMOCTH OT MX CBOIMCTB,
BO3MOYKHOCTh MPOTEKAHMS XUMHUYECKUX TPEBPANICHUN B Pa3TUYHBIX YCIOBHUIX



VYMeHnne cocTaBiiTh MOJICKYJISIDHBIC W HOHHBIC YPAaBHCHUA peaKI.[PIfI, B TOM

10 _
qucIe:
10.1 peaxiuii HFOHHOTO oOMeHa
10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWMCTBA W3YYCHHBIX KIAccOB (TPyII)
HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKIAIOIINX TCHETHUYECKYIO B3aUMOCBSI3h MEXTY HUMU
11 YMeHUe BBIYUCIATh (TPOBOAUTEH PACUYETHI):
111 OTHOCHUTEIILHYIO MOJICKYIIIPHYIO ¥l MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTEO
XUMHUYECKOT0 3JIEMEHTa B COeAMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ta30B
114 [0 YpPaBHEHMSIM XUMHYECKHX DPEaKIU M HaXOAUTh KOJUYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WM MPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHHe OCHOB):
OCHOBHBIMH METOJaMH HAy4YyHOrOo TOo3HaHWs (HaONIOACHHWE, W3MEpPEHUE,
121 SKCIIEPUMEHT, MOJECJIUPOBAHUE) TMPU M3YUYEHUU BEIIECTB M XHUMHUYECKHUX
SIBIICHUH; yMEHUE CHOPMYIUPOBATH MIPOOJIEMY U MPEATIOKUTE MYTU €€ peleHHs
129 0e30macHOil pabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XMMHUYECKON TOCYAOH U
1a00paTOPHBIM 000PYI0BAHUEM
npaBujiaMyd  0€30IMacHOTO OOpalleHusi C BEIIECTBAMH, HCIOIb3yeMbIMU B
MOBCETHEBHOM KU3HU, IPABUJIAMU TTOBEICHUS B IIENIAX COEPEkKEHHsSI 30POBhS U
12.3 OKpY>Karollled IpUPOJIHOM cpenibl; MOHUMaHUE Bpesa (OMacHOCTH) BO3JAEHCTBUS
Ha JKMBBIE OpPTaHU3MBbI OMpPEIEIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIECHUS U
MIPEIOTBPAICHHUS X BPEIHOTO BO3ICUCTBHS
13 Hanwume npakTHUeCKWX  HABBIKOB  IUIAHUPOBAHUS W OCYIICCTBICHUS
CIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3y4YeHHE U OINUCaHue (UINYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GU3MYECKUMHU ¥ XUMUYECKHUMH SIBIICHUSMH; OIBITHI, HUTFOCTPUPYIOIINE
MPU3HAKY IPOTEKAHUS XUMHUYECKUX peaKui
13.2 M3y4deHre Croco00B pa3ieieHus] cMecen
TNOIyYCHHE KHUCIOPOJa M M3YYCHHEC €r0 CBOMCTB{IONYYCHHE BOLOPOAA H
13.3 M3YYCHHE €T0 CBOMCTB; MOYYCHHE YIIICKUCIIOTO ra3a U U3YYCHHUE €r0 CBOICTB;
MOJIy4eHHE aMMHaKa U U3y4yeHHUe ero CBOMCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM JI0JEH pPacTBOPEHHOTO
BeIIeCTBA
135 MPUMEHEHUE WHANKATOPOB (JaKMyca, METHUJIOpaHkKa U (beHovn(pTanenHa) TUIS
OTIpeICTICHUS XapaKkTepa CPelbl B paCTBOPAX KUCIIOT U IIesIoueh
WCCIICIOBAHUE W OIHMCAaHWE CBOWCTB HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX
KJIACCOB; M3YYEHHE B3aUMOJCHCTBHUSI KHCIOT C METalJlaMU, OKCUIAMH METaJlIOB,
13.6 pacTBOPUMBIMH W HEPACTBOPHMBIMH  OCHOBAHUSIMH, COJISIMH;  TIOJyYCHHE

HEpPAaCTBOPUMBIX OCHOBAHHUI; BBITECHEHUE OJHOTIO METajula APYyruM U3 pacTBoOpa
COJIN; UccaeoBaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB AIFOMUHUS U IIMHKA




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Kon
1
1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

HepBOHa‘IaJIBHBIG XUMHWYCCKUC ITOHATUA

YucTtsle BemecTBa U cMecu. Crioco0bl pa3ziesieHus: cMeceit

ATOMBI U MOJICKYJIBL. XumMuueckue dijieMeHThl. CHMBOIBI XUMHUYECKHX DIIEMEHTOB.
[IpocTeie U ClI0KHBIE BEIIECTBA.

Xumuueckass ¢opmyrna. BaleHTHOCTP aTOMOB XHMMHYECKUX dJeMeHTOB. (CTeneHb
OKHUCJICHUS

1.4

1.5

3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAs aTOMHas macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XMMUYECKOI0 3JIEMEHTa B COEIMHEHUN
KonuuecTBo Bemecta. Moinb. MonsipHast macca. MounsipHblii 00b€M razoB. B3aumocssi3p
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUL BELIECTBA

1.6

2.1

2.2

dusnyeckre W XUMHUYECKHE SABJICHUS. XHUMHUYECKas peakuuss " eé IMPU3HAKH. 3aKkoH
COXpPaHCHUA MaCChl BEIICCTB. XUMUYECKHUE YpaBHCHHUA

Ilepnonnueckuit 3axkoH u Ilepuogudeckas cucrema XumMudeckux osnemeHtos J[I.M.
MenneneeBa. CTpoeHHE aTOMOB

[lepuonuueckuii 3akoH. Ilepuoguueckas cuctemMa XuUMHUYECKHUX diaeMeHToB J[.U.
Menpneneesa. Ilepuoasl u rpymnmsl. GU3HYECKUN CMBICI MTOPSAKOBOTO HOMEPA, HOMEPOB
MepUoJa U TPYIIbI dJIEMEHTa

Crpoenne artomoB. CoctaB aTomMHbIX snep. W3otombl. nekTponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0OUEK aTOMOB MepBbIX 20 XMUMHUYECKUX 3yieMeHToB Ilepuoamueckoit
cuctemsl [[.11. Menaeneepa

2.3

3.1

3aKOHOMEPHOCTM B HM3MCHEHHMHM CBOMCTB XHUMHYECKMX DJIEMEHTOB IIEPBBIX TPEX
NIEPUOOB, Kalus, KalblMs (pasnyca aTOMOB, 3IEKTPOOTPULIATEIbHOCTH, METAIUIMUECKUX
U HEMETaNIMYEeCKUX CBOWCTB) M HMX COEIUHEHUH B COOTBETCTBUM C II0JIO)KEHUEM
371€MEHTOB B Ilepuoanueckoi cucreMe U CTPOCHUEM UX aTOMOB

Crtpoenue BeriecTBa

XuMuueckas CBA3b. KoBanenTHas (HOJ'ISIpHaH n HeHOH}IpHa}I) CBA3b.
SHCKTpOOTpI/IHaTeHI)HOCTB XHMHYECKHX JJIeMEHTOB. MoHHas cBsa3b. MeTammmdaeckas
CBA3b

3.2

4.1

4.2

4.3

4.4

Tunel KpUCTATMYECKUX PEHIETOK (aTOMHAs, MOHHAas, MePdnnnueckas), 3aBHCHUMOCTh
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHUYECKON CBSI3HU

Baxneiimne npeacTaBuTeN HEOPraHUYECKUX BenlecTB. Hemeramnsl U UX COEIMHEHHS.
Merasuibl ¥ UX COEJUHEHUS

Knaccudukanms u  HOMEHKIATypa  HEOPTaHWYECKUX  COCAUHEHM:  OKCHJIOB
(coneoOpasyronue: OCHOBHBIC, KHCJIOTHBIC, aMQOTEepHBIE) UM HECOJIeOOpa3yIoIIue;
OCHOBaHUH (IIETOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOAEpKAIINE U
OECKUCIIOPOJTHBIE, OJHOOCHOBHBIC I MHOTOOCHOBHBIC); COJICH (CPETHUX U KHCITBIX)

@u3nyeckre U XUMHYECKHE CBOMCTBA IIPOCTBHIX BELIECTB-HEMETAIUIOB: BOJOPOA, XJIOpPa,
KHCIIOpO/1a, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

®uznueckre W XMMHUYECKHME CBOMCTBA NPOCTHIX BELIECTB-METAJUIOB: JIMTHUS, HATpUI,
KaJlis, MarHusi ¥ KaJIbLIMsl, AJIIOMUHUS, JKeJe3a. DIEKTPOXUMUUYECKUM psii HANpsSHKEHUM
METaJIOB

Ou3nyeckue MW XHUMUYECKHME CBOWCTBA BOJOPOJHBIX COEAUMHEHU HEMETaJJIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOA, aMMHAKA



dusnueckre 1 XUMUYECKHAE CBOMCTBA OKCHIOB HemeTaioB: cepsl (1V, VI), azora(ll, 1V,

4.5 V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [lonyueHre OKCHI0B HEMETAIIIOB
46 Xumuyeckue cBorictBa okcuaoB: MetauioB |A—IIIA rpymm, nunka, megu(ll) u xenesza(ll,
I11). TTonyueHre OKCUIOB METAJIIOB
XUMUYEeCKHe CBOWCTBA OCHOBaHMA M aM(OTEpHBIX THUAPOKCUAOB (HA MpHUMEpe
4.7 THIPOKCUIOB ATIOMHMHUS, Kejle3a, IMHKa). [lomydeHune ocHOBaHMA H aM(OTEpHBIX
THJIPOKCH]IOB
OO0mme XUMHUYECKHE CBOWCTBA  KHCJIOT: XJOPOBOJOPOIHOW, CEPOBOIOPOIHOM,
48 CEepHHUCTOW, CepHOW, a30THOH, (dochopHON, KpeMHHEBOW, yrombHOH. (OcobObie
XUMHUYECKHUE CBOMCTBAa KOHIICHTPUPOBAHHOW CEpPHOM M a30THOM KucnoT. [lomyueHue
KHCIIOT
4.9 OO0mre XuMUYEeCKue CBOMCTBA cpenHuX coneid. [lomyuenue comeit
410 [Tonyuenue, coOupanue, pacmo3HaBaHHE BOJOPOJA, KUCIOPOIa, aMMHUAKa, YTIEKUCIIOTO
rasa B JabopaTopun
411 [Tonyyenne aMMmHaka, CEpHON U a30THOM KUCJIOT B MPOMBIIITIEHHOCTH. OO0mIe crnocoobl
MOJTyYeHHUs] METAIIJIOB
4.12 ['eneTnyeckas cBsI3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCTUHEHHIMA
5 XUMHUYECKUE PEeaKINH
Knaccudukanus XUMUYECKUX PEaKUil MO pa3TUYHbIM MPU3HAKAM: [0 YUCIY U COCTaBY
5.1 YYaCTBYIONIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(D(]EKTy, M0 M3MEHEHUIO CTereHeH
OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB
59 TennoBoit (et XUMUYECKON peakIiuu, TEPMOXUMHUYECKHE YpaBHEHHUSA. OJK30- H
IHIOTEPMUYECKUE peakinu. TepMOXUMUYECKUE YPaBHEHUS
OKUCIUTETLHOBOCCTAHOBUTENbHBIE — peakiuu. OKHCIUTENId W BOCCTAaHOBUTEIH.
5.3 [Ipomeccrr OKHUCJICHUS " BOCCTaHOBJICHHUSI. DNIEeKTPOHHBIN Oananc
OKHCIIUTEIbHOBOCCTAHOBUTEIHHON PeaKIIiu
54 Teopust SIEKTPOIUTHUECKON nucconanud. KaTHOHBI, aHUOHBI. DIEKTPOIUTH U
' HEINEKTPOIUTHI. CHUIIBHBIC U CTIa0bIe ANEKTPOIUTHI. CTENEHb TUCCOIHAITTT
55 Peakiun monHoro oOMeHa. Y cCIoBHUSI IPOTEKaHUSI PEaKIUii HIOHHOTO OOMEHa, MOJHBIE U
' COKpaIlI¢HHbIE HOHHBIE YPaBHEHUS PEAKIUil
6 XUMHUS U OKpYKaromias cpena
BemecTBa 1 MaTepuansl B TOBCEIHEBHOM JKU3HU YeoBeka. be3omnacHoe McCnoab30BaHue
6.1 BEIICCTB M XUMHYECKHX peakiuii B jaGopartopus u O fy. Ilepeas momous mpu
XUMHUYECKHUX 0XKOTaX U OTPABICHUSIX
XuMuYeckoe 3arps3HEHHE OKpyKarolled cpenbl (KUCIOTHBIE AO0XKAU, 3arps3HEeHue
6.2 MOYBKI, BO3JIyXa W BOJOEMOB), CIIOCOOKI ero mpenorBpanieaus [IpenenpHas qomycTumas
koHneHTpanusi BemectB (IIJK). Ponp xumum B pemieHUH HSKOJOTMUYECKUX MPOOIIEeM.
YcuiieHne napHUKOBOTO 3G deKTa, pa3pylieHue 030HOBOTO CIIOS
[Tpumenenue cepsl, azora, (ocdopa, yriepona, KpeMHUS M UX COCIUHEHUU B OBITY,
6.3 MEIUIMHE, TPOMBIIIICHHOCTH U CEIbCKOM X03sicTBe. [IpuMeHeHe MeTamioB U CILIaBOB
(cranmb, 4yryH, AIOpATOMUHUN, OpOH3a) B OBITY W MPOMBIIUICHHOCTH WX COCIUHEHUH.
[TonsiTre 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHble UCTOUHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIN a3, HE(Th), MPOIYKTHI UX

nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH



YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus: 8-if kiacc: 6a30BbIi YPOBEHB: YUCOHUK; 5-¢ U3/1aHue, nepepaboTaHHOe
I'a6puensn O.C., OctpoymoB N.I'., CnankoB C.A. AkunonepHoe o6mectBo «M3maTenscTBo
«IIpocsewenue»

» Xumus: 9-i kiacc: 6a30BbIi yPOBEHb: YUCOHUK; 5-¢ U3/1aHue, mepepaboTaHHOE

I'a6bpuensn O.C., OctpoymoB N.I'., CnankoB C.A. AkunonepHoe obmiectBo «M3naTenscTBo

«IIpocsewmenue»
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