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HOACHUTEJIBHAA 3AIINCKA

ApanTupoBaHHas pabodas MporpaMma MO XHMHUHU I OOYydYaroIIMXCS C 3aJEepPIKKOM
ncuxuyeckoro pazsurus (nanee — 311P) Ha ypoBHE 0CHOBHOIO OOIIETO 00pa30BaHuUs COCTABIICHA
B COOTBETCTBHHU C DefepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
obmero oo6OpaszoBanus ([Ipmkaz MunnpocsBemiernst Poccum ot 31.05.2021 . Ne 287,
3apeructpupoBad MunuctepctBoM roctunini Poccuiickoit @enepannu 05.07.2021 r., per. Homep
64101) (manee — ®I'OC OO0OO), amanTUpPOBaHHOW OCHOBHOW 0Opa3oBareNbHON MPOrpaMMoOi
OCHOBHOTO 00111er0 00pa30oBaHus 00yJaIOUXCs € 33aIePKKON TICUXUYECKOTO pa3BUTHS (J1anee —
AOOII OOO 3I1IP), paboueli mporpaMMbl yueOHOTO mpeamera «Xumus» (0a30BbI YPOBEHbD),
MPOrpaMMOil BOCITUTAHUSI OOYy4JalOMIMXCs MPU TIOJXYYEeHHH OCHOBHOTO 0OO0IIero oopa3oBaHus, C
YUETOM pacIpeeNIeHHBIX M0 KjaccaM IpOBEPSIEMBIX TPEOOBaHMHA K pPe3yIbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHUs U DIEMEHTOB
COZIep)KaHUsI, TPEJCTABICHHBIX B YHHBEPCATHLHOM KOMU(HKaTOope Mo xumuH, KoHmemuu
mpenojiaBanusi y4eOHOTro TipenMera «XHUMHs», B 00pa3oBaTeNbHbIX oOpraHu3anusx Pd,
peanu3yIouX OCHOBHBIE 00111€00pa3oBaTeNIbHbIE TTPOTPAMMBIL.

OO0masi xapakTepucTHKA y4e0HOr0 npeamMera « XuMus»

VY4eOHblil npeameTr «XHUMHS» BXOJIUT B MPEAMETHYIO o0yiacTh «EcTecTBEeHHOHAy4YHbIE
npeaMeTsl». B cucreMe ecTecTBEHHOHAaydyHOro OOpa3oBaHMsS XMMHUS KaK Y4eOHBIH MpenMer
3aHMMAaeT Ba)KHOE MECTO B INO3HAHMM 3aKOHOB MPUPOJIbI, (OPMUPOBAHUU HAYYHON KapTHUHBI
MHpa, CO3/IJaHUU OCHOBbI XUMHUYECKHX 3HAHWUHA, HEOOXOIUMBIX Uil TOBCEIHEBHOW >KU3HHU,
HAaBbIKOB 37I0POBOT0 M 0€30MacHOTO JJIs YelIOBEeKa U OKpYXKalolleil ero cpenpl 00pasa >KU3HH, a
TaK)Xe€ B BOCHUTAHUU HKOJIOTUYECKOMN KYJIbTYPBHI.

YenemHocTe M3y4eHHMST XMMHHU CBSI3aHAa C  OBJIAJICHHEM XUMUYECKHM  SI3BIKOM,
coOnrofieHreM MpaBuil 0e30MacHOM paboThl MPU BBINOJHEHUU XHMHUYECKOTO AKCIEPUMEHTA,
OCO3HAaHMEM MHOTOYMCIIEHHBIX CBA3EH XMMHH C JPYTMMU MIPEAMETAMU IIKOJBHOIO Kypca.

[Iporpamma BkJIIOYaeT B ce0S OCHOBBI HEOPraHWYECKOW W OPraHUYECKOW XHUMHH.
['maBHOW wWpaeel mporpaMMBbl SIBIISIETCS CO3/IaHHE 0A30BOTO KOMIUIEKCA OMOPHBIX 3HAHHWH TIO0
XMMHH, BBIPQKEHHBIX B (DOpMe, COOTBETCTBYIOIICH BO3pacTy OOydaromuxcs M HUX O0COObIM
00pazoBaTebHBIM OTPEOHOCTSIM.

B conepxxaHuM [aHHOTO Kypca MpPEACTABIEHBI OCHOBONOJIAraroOlIMe XWMHYECKHE
TEOPETUYECKUE 3HAHUS, BKIIFOYAIOIINE U3YYEHHE COCTABA U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOCHHMSI, IPOTHO3UPOBAHUE CBOICTB BELIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMUYECKUX IPEBpAIleHU W NyTeld YOpaBiI€HUS MMM B LEISAX [OJYyYEHUs BEIIECTB U
MaTepuasios.

TeopeTnueckyt0 OCHOBY U3Y4YEHHUSI HEOPraHMYECKONM XHUMHU COCTaBJISE€T ATOMHO-
MoJieKyJisipHOe yueHue, llepuoaunueckuii 3axkon [[.M. MenaeneeBa ¢ KpaTKMMHU CBEACHUSIMU O
CTPOCHMHM aToMa, BHJIAX XHMMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYECKUX
peaKkiuu.

B wu3ydenum Kkypca 3HauyuTelbHas pOJb OTBOJAUTCA XHUMHUYECKOMY 3SKCIHEPUMEHTY:
MIPOBEACHUIO MPAKTHUYECKUX M JaOOpaTOpHBIX pabOT, OMUCAHMIO PE3YJIbTATOB YYEHHYECKOTO
HKCIIEPUMEHTA, COOIIOACHUIO HOPM U IpaBuiI Oe30macHOi paboThl B XUMHUECKON J1abopaTopuu.

Peanu3anus 1aHHOM mporpammsl B Ipoliecce oO0yueHus no3BosuT oOyqarommumes ¢ 3I1P
YCBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U IOHSTH POJIb U 3HAYEHUE XUMHH CPEU APYTUX
HayK O IIPUPOJIE.

N3yuenne XumuM CrnocoOCTBYeT (OpPMHUPOBAaHMIO Yy OOYdarOIIMXCS HAY4YHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJIOB (HAOIIOAEHUE, N3MEPEHHE, SKCIIEPUMEHT,
MO/IEIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO NMPUMEHEHUS HAay4YHBIX 3HAHUI, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA3SIX ¢ npeaMmeramu «Oxkpyxaromuil mup», «®Pusukay, «buonorus»,



«[eorpadus», «Marematuka» u (HOpPMUPYET KOMIIETECHIIMH, HEOOXOAUMBIEC ISl MPOJIOIDKECHUS
o0pa3oBaHus B 007aCTH €CTECTBEHHBIX HAYK.

N3yuenne xuMuu cnocoOCTByeT pa3BuTuio y oOyuatommxcs ¢ 3[1P mpocTpancTBeHHOTO
BOOOpakeHusi, (YHKIMOHATIBHONH T'PAaMOTHOCTH, YMEHHsS BOCIPUHHMATh W KPUTHUECKU
aHAJTM3UPOBaTh WH(POPMALIMIO, TIPEICTABICHHYIO B Pa3UYHbIX (popMaxX. 3HAUUMOCTh MpeaMeTa
JUTSl pa3BUTHUS )KU3HEHHOM KomrieTeHnu ooydaromuxcs ¢ 311P 3axnrouaercst B ycBOGHUU O CHOBBI
XMUMHMUYECKUX 3HAHUM, HEOOXOJMMBIX ISl IOBCEJIHEBHOW JKM3HM; HABBIKOB 3J0POBOTO U
0e30macHOTO JUIsi YeJOBeKa W OKPYKAIOLIEH ero cpeipl oOpasa >XKW3HU; (OPMHPOBAHUU
9KOJIOTHYECKOU KYJIbTYpPHI.

[Iporpamma oTpakaer coaep:kaHue OOy4dEHMsI IpeIMeTy «XUMHUS» C YYETOM OCOOBIX
oOpa3oBaTellbHBIX TOTpeOHOCTeH oOywaronuxcs ¢ 3I1P. OBnameHue ydeOHBIM MPEIMETOM
«XUMHUS» MPENCTABISET ONpeAeNeHHYI0 TPYAHOCTh i oOydaromuxcs ¢ 3[IP. Oto cBsizaHo ¢
OCOOEHHOCTSIMU MBICIUTENBHON JESITENbHOCTH, TMEPUOJUYECKUMH KOJIEOaHUSIMU BHUMAaHUS,
MajbIM O0BEMOM MaMATH, HEJOCTATOYHOCTHIO OOIIero 3amaca 3HaHWM, MOHUKEHHBIM
MI03HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHUS.

Jlst mpeo1oJieHnst TPYIHOCTEH B M3y4eHUH Y4eOHOTro mpeaMera «XHUMHs Heo0XoauMa
ajanranus obbeMa M XapakTepa y4eOHOTo MaTepuana K I03HAaBaTE€IbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuum oOydarolmuxcsd, Y4eT HX OCOOCHHOCTEH pa3BUTHS: HCHOJIb30BaHUE
QITOPUTMOB, BHYTPUIPEIMETHBIX U MEXIPEIMETHBIX CBS3€H, IOCTENEHHOE YCIIOXKHEHHE
M3y4aeMoro MaTepualia.

[Ipyn n3ydeHnn XuMUHu HEOOXOUMO OCYILECTBISATh B3aUMOJICHCTBUE HA TIOJUCEHCOPHON
OCHOBE.

TeopeTnueckuii maTepuang pPEKOMEHAYETCS H3y4aTh B MPOLECCE MPAKTUYECKOU
NEeATENbHOCTH. BO3MOXKHO BBIAEIIEHHE OTAEIBHBIX YPOKOB Ha pEIICHHE 3aJady B CBS3H CO
CJIO’)KHOCTBIO aHayM3a Tekcta oOydatomumucs ¢ 3[1P. Opranndeckoe eTMHCTBO MPAKTUIECKON U
MBICIIUTEIHHON JIEATENbHOCTH OOYYarolMXCsl Ha YPOKaX XHMHUHU CIOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XMMHYECKUX 3HaHUH M yMeHumil. Oco0oe BHUMaHHE TPHU
W3YYEHUHU XUMHUHU YJIENsIeTcsl H3YYEHUI0 «CKBO3HBIX» MOHATUH W (POpPMHpPOBAHHIO HaBbIKa
CTPYKTYPUPOBaHUS MaTepHaa.

esn u 3agaumn U3yuyeHHus y4eOHOro npeamera «XuMHs»

Obwue yenu w3zydeHus: ydyeOHOro mpeamera «Xumus» mpenactaBieHsl B [IpumepHoit
paboueil mporpamme 0CHOBHOTO 0011ero 00pa3oBanus. OHM aKTyaJIM3UPOBAHBI C YIE€TOM HOBBIX
MIPUOPUTETOB B CHUCTEME OCHOBHOTO 00IIero oOpa3oBaHUs, HAIMpPaBICHHOCTH OOydeHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JMYHOCTH, (popMmupoBaHHe €€ HHTEIUIEKTa U OOIIel KyJIbTYpHI.
OOydeHrne yMEHHUIO YYUTHCS M MPOJOJDKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOsAIIEE
BpeMsl SIBISIETCA OJHOW M3 BaXHEHIIMX (GYHKIUN y4eOHBIX NPEIMETOB, B TOM YHCIE U
«XHAMUNY.

Hns oOyuaromuxcs ¢ 3[IP, Tak >xe, kKak U JUIi HOPMATHBHO pPa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAaMBAIONIMX OCHOBHYIO 0OO0Opa30BaTENbHYIO MpOTpamMMy, JAOMHUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKUE Yeu, KaK:

* (GopMUpOBaHUE HUHTEIJICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOH K COTPYIHHYECTBY,
CaMOCTOSITEILBHOMY TPHUHSATHUIO pElIeHUH, CcrmocoOHOM amanmTupoBaTbcs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM KU3HU;

" HANpaBJICEHHOCTh OOy4YeHHS Ha CHCTeMaTHdeckoe TMpHUOOIIeHHe ydJamuxcs K
CaMOCTOSITENIbHOM MO3HABAaTENIbHOM IE€ATENIbHOCTH, HAYYHBIM U MPAKTUYECKUM METO/IaM
Mo3HaHUs, POPMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;

= o0ecrieueHUE YCIOBUH, CIOCOOCTBYIONINX MPHOOPETEHUIO OOYYaIOIUMUCS OIbITa
pazHoOOpa3HOW JesITeNbHOCTH, TO3HAHUS M CAaMOTO3HAHMS, KIIOYEBBIX HABHIKOB
(KJTFOUEBBIX KOMITETEHIMH), UMEIOINX YHUBEPCATbHOE 3HAYCHHE JUISl PA3IUYHBIX BHUJIOB
NEeSTENbHOCTH;



* (opmupoBaHre yMEHHI OOBSACHATH M OLIEHUBATH SIBICHUS OKPYXKAIOLIIETO MHpa Ha
OCHOBAaHWHU 3HAHUU U OMBITA, IOJYYCHHBIX MTPH U3YYCHUN XHUMHH,

* (opmupoBanue y oOy4arouInxcsi TyMaHUCTHUECKUX OTHOIICHUH, MOHUMAHHS IEHHOCTHU
XUMUYECKHX 3HAHUH U1 BRIPAOOTKH SKOJIOTUYECKH 11E€I1€CO00Pa3HOTO MOBEACHHUS B OBITY
U TPYIOBOH JEATENBPHOCTH B LEJIAX COXPAaHEHHS CBOETO 3I0POBbS M OKPYXKAIOLICH
MIPUPOJHOU CpENbI;

" pa3BUTHE MOTHBALMHU K O0yYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIUTAHUIO
HAa OCHOBE YCBOCHHS OOINEYEIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY IPOGWIIS U HAIPABICHHOCTH AaIbHEUIIIETO O0YUeHHS.

Kypc HampaBieH Ha pemieHue CIEAYIOIUX 3aday, OOECTIeYMBAIOIIUX PEATU3ALUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO ¥ JICATEIIbHOCTHOTO  TOJAXOJOB K OOYUEHHIO XUMHH
obyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUs:

* (opmupoBaHUE MMEPBOHAYATIHHBIX CHCTEMATH3MPOBAHHBIX MPEACTABICHUN O BEUIECTBAX,
WX TMPEBPAIICHUSX U TPAKTHYSCKOM MPUMEHEHHH; OBJIAJCHUE MMOHATHITHBIM anmnapaTtoM u
CUMBOJIMYCCKUM SI3BIKOM XUMHH;

" OcO3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOM HAyKHm Kak o001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKHX TPEBPALICHUN HEOPraHMYECKUX U
OpPraHWYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH JXUBOW W HEXKHBOH IPUPOJIBI;
yrTyONieHue MPeCTaBICHUH O MaTepHATbHOM €IMHCTBE MHPA;

" OBJAJICHHEC OCHOBAMH XHMHYECKOW TPAMOTHOCTH: CIHOCOOHOCTBIO aHAJIU3UPOBATH W
OOBCKTHBHO OIICHWBATh JKW3HCHHBIC CUTYAllMH, CBS3aHHBIC C XUMHEH, HaBBIKAMHU
Oe3omacHOr0 OOpamieHus] C BEMIECTBAMHU, HCIOIB3YeMBIMH B TOBCEIHEBHOW KU3HU,
YMEHUEM aHAJM3UPOBATh U TUTAHUPOBATh SKOJIOTHUYECKH 0€301MacHOE TIOBEICHUE B IEJISIX
COXpaHEHUSs 37I0POBbS U OKPYKAIOIIEH CPEIbl;

= (QopmMupoBaHHE YMEHUW YCTaHABIMBaTh CBS3M MEXKIY pEalbHO HaOIIONAEMBbIMU
XMMHUYECKUMHU SIBICHUSAMH M TIPOLIECCAMHM, MPOUCXOIAUIUMH B MUKpPOMHUpPE, OOBIACHATH
MIPUYKUHBI MHOTO00pa3us BEIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTh IIPUMEHEHUS BEIIeCTB OT UX CBOWCTB;

* [puOOpEeTeHHE OIbITa MCHOJb30BAHMUS PA3JIMYHBIX METOJAOB M3Y4YEHHUS BEIIECTB,
HaOMIONEHUsT 32 MX [MPEeBPALICHUSIMU TPU MPOBEICHUM HECIOXKHBIX XUMHYECKUX
HKCIEPUMEHTOB C UCIIOJIb30BaHUEM JIAOOPATOPHOTO 000PYI0OBaHUS U TPUOOPOB;

= (QopmMupoBaHUE TMPEACTABICHUNH O 3HAYEHWH XUMHUYECKOH HAyKM U PELICHUH
COBPEMEHHBIX IKOJIOTMYECKHUX MpoOIeM, B TOM YHCIIE B MPEIOTBPAIIEHUH TEXHOTEHHBIX
Y DKOJIOTHYECKHX KaTtacTpod.

Oco0eHHOCTH 0TOOpPa M aJaNTALIMM Y4eOHOT0 MAaTEPHAJIA 10 XUMHH

OOyuenue y4yeOHOMY mpeaMeTy «XuMus» HEOOXOAUMO CTPOUTh Ha CO3JIaHUU
ONTHUMAJBHBIX YCIOBUW MJIi YCBOEHHUS MpOorpaMMHOro marepuana oOydarommmucs ¢ 3I1P.
bonpiioe BHUMaHWe JOKHO OBITH yAeneHO oTOopy y4eOHOro maTepuaiga B COOTBETCTBUH C
MPUHIIUIIOM JOCTYIIHOCTU IIPH COXpaHeHuu oOmiero 0Oa3zoBoro ypoBHsA. OH JOKEH 1O
COJIEp’KaHUIO0 M 00BbEMY OBITH aIallTUPOBAHHBIM 115l oOydaromuxcs ¢ 3[1P B coOTBETCTBUM € UX
0coObIMU 00pa3oBaTeNbHBIME TOTpeOHOCTAMH. CremayeT oOJeryuTh OBIAJACHHE MAaTEepPHAIOM
oOyuaromumucst ¢ 3IIP mocpencTBOM €ro JeTalbHOTO OOBACHEHHMS C CUCTEMAaTHUYECKUM
MMOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKON B MPUMEHEHUU 3HAHUN C UCIOJIb30BAHUEM IPUEMOB
AITOPUTMHU3ALIMU U BU3YaJIbHBIX OMOP, 00yUeHUs! CTPYKTYPUPOBAHUIO MaTepHaa.

Bonpiioe 3HaueHue i MOJHOIIEHHOTO YCBOSHHS yUeOHOTO MaTepHalia MMeeT oropa Ha
MEXIpPEIMETHbIE CBSI3M BOMPOCOB, M3y4aeMbIX B JaHHOM Kypce, C TaKUMH Yy4eOHBIMU
npenMeramu kak «l'eorpadusy», «Dusnkay, «buonorus». [lo3Bomnsis paccMaTpuBaTh OJUH U TOT
Ke y4eOHBI MarepHall ¢ pa3HbIX TOYEK 3PEHHS, MEKIPEAMETHBIE CBSI3H CIIOCOOCTBYIOT €ro
Ty4IIeMY OCMBICIIEHHUI0, 00JIee MPOYHOMY 3aKPETICHUIO TIONyYEeHHBIX 3HAHUN M MPaKTHYECKUX
YMEHHH.



[Ipy mOAroTOBKE K YpOKaM Y4YUTENb JOJDKEH MpPeaycCMOTpeTbh (OPMHpPOBAHUE Y
oOyJaromuxcss yMEHUH aHaTU3UpoOBaTh, CPAaBHHUBATh, 0000MmIaTh W3y4aeMbli MaTepuall,
IUTAHUPOBATh MPEACTOSIIYI0 paboTy, OCYLIECTBISATh CAaMOKOHTPOJb. HeoOXoauMo MOCTOSIHHO
CIICIUTH 32 MPAaBUIIBHOCTHIO PeUeBOro 0popMIICHHS BhICKa3bIBaHUH oOyuaromuxcs ¢ 3I1P.

B cBM3M Cc 0COOCHHOCTAMH TIOBEICHUSAU JEATENbHOCTH oOywaromuxcs c¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHU30BAHHOCTh) HEOOXOJMM CTPOXKAWUIIUN KOHTPOJIb COOJIOICHUS
NpaBUJ TEXHUKH OE30MacHOCTH NpU TPOBEACHUU JTaOOpAaTOpPHBIX pabOT B XUMHUYECKOM
KaOuHeTe.

IIpumepHblie BuAbI AeATebHOCTH o0ydaromuxcs ¢ 3P, o0ycioBieHHbIe 0COOBIMHI
o0pa3oBaTe/IbHBIMH NOTPeOHOCTAMH M o0ecle4YdBalOIMe OCMbBICICHHOE OCBOEHHE
co/lep;KaHUM 00pa30BaHMs MO NMpeAMeTYy «XUMMD)

Copnepxanue BHJIOB JedrenbHocTH oOywarouuxcs ¢ 3[IP Ha ypokax xumuum
ompezensercs UX O0coObIMM 00pa3zoBaTeNbHBIMU  NOTpeOHOCTsIMH. [lomMuMO  mIMpPOKO
ucnonszyemMbix B OOIT OOO o6mmx yist Bcex 00yJaronuxcsi BUJIOB JIEATEILHOCTH CJIETYET
YCWJIUTh BHJBI JAESTEIbHOCTH, CHEeUU(UYHbIE Ui JaHHOM KaTeropuu oOydaroluxcs, s
o0OecrieueHrs: OCMBICIIEHHOTO OCBOEHHS COJEpXaHHusl 00pa3oBaHUS IO MPEIMETY: YCUJICHHE
MIPEeIMETHO-TIPAKTUYECKON JIEATENIBHOCTH C aKTHBH3alMEll CEHCOPHBIX CUCTEM; 4YepeloBaHue
BUJIOB JESTEIBbHOCTH, 33/ICHCTBYIOLIUX Pa3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaa ¢
OTMOpPOM HA  QIrOPUTM; «IIOIIATOBOCTb» B  HM3YyYEHUU MaTepuana; HCIOJIb30BaHHE
JOTIOTHUTEIBHON BU3YyaJIbHOM OMOPHI (T1aHblL, 00pa3Libl, CXEMBI, 11a0JIOHBI, OTIOPHBIE TAOJIHULIbI).
Jnsa pa3sutusa y odyuaromuxcsi ¢ 3[IP ymenust nenatb BbIBOABI, (POPMUPOBAHUS I'PaMOTHOTO
pEUeBOro BBICKA3bIBAHUS HEOOXOJUMO HCIIOJIb30BaTh OMOpHbIE ciioBa M kiume. Ocoboe
BHUMaHHME CJEyeT YAEIUTh OOYYEHHI0 CTPYKTYpUPOBAaHUIO MaTepHuaja: COCTaBJICHHE
PUCYHOUYHBIX M BEpOAIbHBIX CXEM, COCTABJICHHME TaOJUI], COCTABJICHUE KIAacCU(UKALMU C
0003HauYEHHBIMY OCHOBAHMSIMHU AJIS1 KJIACCU(DUKALIMY Y HAIIOJHEHUE UX MPUMEPaMHU U JIp.

[IpumepHas TemaTuyeckasi U TEpMHUHOJOTHYECKAs Jiekcuka cooTBeTcTBYeT OOIT OOO0.

st oOyuarommxcs ¢ 3I1P cymecTBeHHBIMU SBIISFOTCS TTPUEMBI pabOTHI C JIEKCUYECKUM
MaTepuajlioM Mo mnpexamery. IIpoBoaurcs crnenuainbHas paboTa MO BBEAEHUIO B AKTHUBHBIN
CJIOBapb 0Oy4aroIUXcs COOTBETCTBYIOIIENH TEPMUHOJOTUM. M3yuyaemble TEpMUHBI BBOJSTCS Ha
IIOJIMCEHCOPHOH OCHOBE, 00s3aTelbHa BHU3yallbHAsl IOJUIEP)KKA, AITOPUTMbI paboOThl €
OIpeielIeHuEeM, OTIOPHBIE CXEMBI JUIs aKTyaIn3alui TEPMUHOJIOTHH.

Mecto yueOHOro npeamMera « XuMus» B y4eOHOM IIaHe

B cootBerctBHM ¢ DenepaibHbIM TOCYIApPCTBEHHBIM 0O0pa30BaTEIbHBIM CTAaHIAPTOM
OCHOBHOTO 00111ero 00pa3oBaHus y4eOHBIN npeaMeT «XUMUs» BXOJUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHAyUHBIE IPEAMETHI» U SBISAETCS 00sS3aTEIbHBIM JJI U3YUEHUSI.

Y4eOHbIM TIIaHOM Ha e€ n3ydeHue oTBeeHO 136 yueOHBIX 4acoB — 10 2 4 B HEJENo B 8
H 9 Kjaccax COOTBETCTBEHHO.



COJEP)KAHUE OBYYEHUA

COJAEPKAHUME YYEBHOT' O IIPEJIMETA «XUMMUSI»

8 KVIACC

IlepBoHayaJbHbIEe XUMHYECKHE MOHSITHS

Ipeamer xumun. Ponv xumuu 6 owcusnu uenoeexa'. Tena u BemecTBa. Dusmyeckue
CBOICTBa BEILIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB. Xumus ¢ cucmeme Hayk. UucThble BellecTBa
u cmecu. CriocoObl pasneneHus cMmeceid. [IpaBunma Ge3omacHOro oOpalieHHs ¢ BEIICCTBAMH U
nabopaTopHbIM 000pyI0BaHUEM. [loHsamue 0 Memooax NO3HAHUSL 8 XUMULL.

ATOMBI M MOJNEKYIbl. XHUMHUYECKHE OJIIEMEHTHI. 3HAKd (CHUMBOJIBI) XUMHYECKHX
aneMeHTOB. OTHOcuTenbHas aToMHas Macca. IIpocTele M ciiokHbIEe BemiecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XUMUYECKHX JJIEMEHTOB. 3aKoH
nocmosHcmea cocmasa eeujecms. OTHOCUTEIbHAs MOJIEKYJIApHash Macca. MaccoBast [10Jid
XMUMHUYECKOTO AJIEMEHTA B COCMHEHHH.

dusnyeckue W XUMHYCCKUE SBICHHs. XUMHUYECKas peakius. [Ipu3HaKM XUMUYECKHX
peakuuii. YpaBHEHMS XUMHWYECKHX pEaKUuid. 3aKOH COXPAaHEHUs MacChl BEIIECTB.
Knaccudukanus xXuMuueckux peakuuii (COeTuHEHMsI, pa3IoXKeHHs, 3aMellleHus, 00MeHa).

XUMUYECKUN 3KCIIEPUMEHT: 3HaKOMCTBO ¢ XUMHYECKOH MOCY/I0H, ¢ mpaBUiIaMu paboOThI B
nabopaTopuu U puéMamMu oOparieHus ¢ 1abopaTopHbIM 000PYJIOBAaHUEM; U3YUYCHHUE U OIMMCAHUE
(u3nYecKuX CBOMCTB 00Pa3l0B HEOPraHMUECKUX BEILECTB; HaOmoieHne (pu3nyeckux (IUiaBjieHme
BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIMS BObI) U XUMUYECKUX
(ropeHne cBeud, MPOKAJMBAHWE METHOW IPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHCIOTOMN)
SIBJICHU, HAOIIOZCHNE U ONMCAaHHE MPHU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluil (pa3ioxkeHue
caxapa, B3auMOJICHCTBHUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pasiokeHnue ruapokcuaa meau (11)
MPU HarpEeBaHWM, B3aMMOJCHUCTBHE jkKene3a ¢ pacTtBopoMm comu Memu (II));u3yuenue croco6oB
pasneneHus cMmeceil (C TNOMOIIBIO MarHuTa, (GUIBTPOBAaHHE, BBHIAPUBAHUE, IUCTUIUISALMS,
xpomarorpadus), MpoBeICHHE OUUCTKHU MOBAPEHHON COJIN; HAOIIOIEHNE U ONHCAHUE PE3yIbTaTOB
MIPOBEICHHUS OIBITA, UJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAcCChl; CO3[JaHUE MOJENel MOJIeKyI
(IrapocTepyKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxpaenue xucnopona B npupoje, Gu3nyecKue U XUMUYecKHe CBoiicTBa. Peakiuu ropeHus
MPOCTBIX W CJHOXKHBIX BemecTtB. CrnocoObl MOMy4eHHs KucCiIopoga B Jabopartopud u
npomsiwnennocmu. Ilpumenenue kucnopona. Ilonstue 06 okcunax. KpyroBopot kuciopona B
npupoae. O30H — aniomponuas MoouguKayus KUciopooa.

Tennosotl 3¢ppexm xumuueckou peakyuu, mepmMoXuMuyecKue yYpasHeHus, O3K30- U
SHAOTEPMHUUECKUE peakuuu. Tonnueo: y2onb u MemaH. 3azpssHeHue 6030yxd, YcCUuileHue
NapHUuK08020 3¢ exma, paspyuieHue 030H08020 CJLOA.

Bomoponx — oanemeHT M mpocroe BemectBo. HaxoxkaeHuwe Bogopona B IPUPOLE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBAa (Ha IpHUMepe B3aUMOJIEHCTBHS € HEMeTalaMH |
OKCHJIaMH METAJUIOB), IPUMEHEHHE, cnocodwbl noayyenus. IIoHsATHE O KUCIOTaX U COJISX.

KonmuectBo BemiectBa. Mousie. MomsipHas Macca. 3akoH ABorajpo. MoJsipHbIii 00bEM
razoB. Pacuersl mo xummueckoil opmyine. PacueTsl MaccoBO#l J0IM XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM MAacChl, MOJSIPHOTO oObeMa ra3oB. Pacuérsl mo

! 3,[[6CL " [ajie€ KypCuBOM 0003HAYEHBI TEMbI, U3YyUCHNEC KOTOPLIX MMPOBOJAUTCA B O3HAKOMHUTCIIbHOM IIJIAHC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3ydacMoro mMarepuala.



XUMUYECKUM YPaBHCHHSIM.

Qusuueckue ceolicmea 600vl. Boma. Ee cocraB, cTpoeHHE U MOJEKYNbl. Boda kax
pacmeopumens. PacTBopbl. [lonamue 0 nacvliyenHbiX U HeHacblweHnblx pacmeopax. [lonamue
pacmeopumocmu geujecms 6 gode. Pacuer MacCcoBO JJOJIM BEIIECTBA B pacTBOpPE (IIPOLIEHTHAs
KOHLIeHTpauus). MaccoBas J[0J11 BellecTBa B pacTBOpe. Xumuueckue cEoUcmead 600bl
(pasnooicenue, peakyuu ¢ Hampuem, OKCUOOM Kaivyus, okcuoom cepwl (IV) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHOBHbIMU oKcudamu). [lonamue 06 ocnosanusx. Poib pacmeopos
6 npupooe u 6 xcuznu uenosexa. Kpyeosopom 600l 6 npupooe. 3arpsi3HeHUE NPUPOJHBIX BOI.
OxpaHa ¥ 0YHCTKA IPUPOIHBIX BOJI.

Baxwneiimme kimaccel HeOpraHWYeCKHx coeauHeHuil. Kimaccudukanus HEopraHMYECKHX
coequHeHuil. OKcuAbl: cocrTaB, Kiaccuukamus (KHUCIOTHBIE, OCHOBHBIC, am@pomepHuyle,
Hecolleobpa3yowue - Ha npumepe oxkcuda yeaepooa (Il) u oxcuoa azoma (1)), Homenkiamypa.
llonyuenue u XUMHUYECKHE CBOWMCTBA OKCHJIOB (B3aMMOJEWCTBHE C BOJIOM, KHUCIOTamH,
mienoyamu). OcHoBanus. Knaccuduxanusi ocHOBaHUM: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBanmil. @usnueckre U XMMHUYECKHE CBOMCTBA OCHOBAHUH (B3aMMO/ICHCTBHE
C OKCHJIaMU HEMETAJIIOB, KUCJIOTaMH, COJISIMU). [lonyuenue ocnosanuil.

Kucnotsl: cocraB, knaccudukanusi, HOMEHKIAaTypa, (U3MYECKHME M XUMUYECKHE
CBOMCTBa (B3aMMO/JICHICTBUE C METaUIaMU, OCHOBHBIMH OKCHJAaMH, OCHOBaHMSIMH, COJISIMH, Ha
MIpUMepe COJITHOM M CEepHOW KHUCIOT), cnocobwl noayuenus. Psan aktuBHoctu mertamuioB H. H.
bekeroBa. Conu (cpenHue): HOMEHKIATypa COJIeH, cnocobwbl noyuenuss, B3aUMOJICUCTBUE COJCH
C METaJUIaMH, KUCJIOTaMU, 1Ie€J0YaMH U COJIIMU, IPUMEHEHUE.

[Tonsite 06 amdoTepHbIX THAPOKCHIAX (Ha MPUMeEpe LUHKA U ATIOMUHUA). XUMUYECKUe
ceolicmea (83aumooericmeue ¢ KUCIOMAMU U WeN0Yamu, pDA3NoXCeHue npu HazpesaHuu) u
nozyuenue.

['eneTndeckass CBA3b MEXIy KJIacCaMM HEOPraHWYECKMX COeIMHEHHU. ['eHeTnueckue
5;011 58

XUMUYECKUH SKCIEPUMEHT: KadeCTBEHHOE OIpEeNesieHuEe COAEpkKaHHUs KHUCIOpOoJa B
BO3JlyX€e; MOJIyUEHUE U U3YUYE€HHE CBOMCTB KHUCIIOPO/1a; HAOII0IeHNE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U IMpEKpallleHusi ropeHus (mokapa); O3HaAKOMJICHUE C
oOpa3laMu OKCHIOB U ONHCAaHHE HMX CBOWCTB; MOJY4YEHHE W HM3ydEHHE CBOMCTB BOJOpOJA
(ropenue); HaOMrOIeHHE 00PA3IIOB BEMIECTB KOJMYECTBOM 1 MOJIb; HCCeOBaHNE 0COOCHHOCTEH
pacTBOpEHHUsI BEUIECTB C PAa3JIMYHONW PACTBOPUMOCTBIO; IPHUTOTOBJIEHUE PACTBOPOB C
onpeenéHHON MacCcoBOM J10yiel pacTBOPEHHOTO BEUIECTBA; B3aUMOACHCTBHE BOJIbI C METAJUIAMU
(HaTpueM U KanmbplMeM) (BO3MOXKHO —HCIOJIb30BaHHWE BHJICOMATEPHANIOB); OIpE/AeICHHE
pacTBOpOB KHCIOT U IIeJI0Yel ¢ TMOMOINbI0 HWHAUKATOPOB; HCCIEIOBAaHUE O00pasloB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB; HAONIOIEHNE U3MEHEHUS OKPACKU UHIUKATOPOB
B pacTBOpax KHUCIOT U IIeioYel; m3yueHue B3aumojenctBusa okcuaa menu(ll) ¢ pactsopom
CEpHOM KHUCIOTHI, KUCIOT C METAJJIaMH, PEaKuii HeUTpanu3alyu; noxydeHue HepacTBOPUMBIX
OCHOBaHHUM, BBITECHEHHE OJHOTO MeTaljla JpPYyrMM M3 pacTBOpa COJIM; PpeUICHHE
AKCIEPUMEHTAJIBbHBIX 33/a4 10 TeMe «BakHeliue Ki1acchl HEOPraHUu4eCKUX COeTMHEHUI.

Ilepuoanyecknii 3axoH u Ilepuoanyeckas cucrema

xumudecknx 3jaeMeHToB JI. M. MengeneeBa. Ctpoenne aToMoB. XHMHYECKasi CBSA3b.

OKHCINTENBbHO-BOCCTAHOBUTEJIbHbBIC PEAKIIUH

IlepBble MONBITKM KJIAaCCHU(UKALMU XUMHUYECKUX 3jeMeHToB. [loHsTHe O Trpynmnax
CXOJIHBIX 3JIEMEHTOB (ILIE€JOYHbIE U IIEI0YHO3EMENbHbIE METAJIbl, TaJOT'€Hbl, HHEPTHBIE Ia3bl).
Onemenmoi, kKomopule 00pazyiom amgpomepHvie OKCUObL U 2UOPOKCUOBI.

Ilepuomnueckuit  3akoH.  Ilepuoauueckas  cucreMa  XMMHYECKHX  DJIEMEHTOB
. . MenneneeBa. KopotkonepuoaHast u oaunxonepuoonas Gopmsl Ileprnoauueckoil CUCTEMBI
xumuyeckux diaeMeHToB J[. WM. MengeneeBa. Ilepuoasl u rpynmsl. DPU3HYECKUM CMBICI
MIOPAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenne aromoB. CocTaB aTOMHBIX sAep. Hszomonwvi. InekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX AIEMEHTOB [leproanyeckoil CUCTEMbI
J. . MenneneeBa. XapakTepUCTUKA XUMHYECKOTO OJJIEMEHTA [0 €ro IOJOXEHUI0 B
ITepnognueckoii cucreme . . Mennaeneesa.

3akonomepHocmu  U3MEHeHUsI CBOUCME INEMEHMO8 MAIbIX Nepuodo8 U 2NAGHbIX
noocpynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpsa0K08020) Homepa 3uauenue llepuoouueckoeo
3axoHna u Ilepuoouueckoii cucmemvbl XUMUYECKUX INEMEHMO8 OISl PA36UMUSA HAVKU U NPAKIMUKU.
. U. Menoenees — yuénwiii u epaxrcoaHuH.

Xumnueckass  cBsi3b.  KoBanmeHTHass — (moisipHass W HEMOJIApHAsl)  CBS3b.
DnekmpoompuyamenbHOCMb AMoOMO8 XUMUieckux snemenmos. VIoHHast CBSI3b.

Crenenp  okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIpomeccs
OKHCIICHHSI U BOCCTaHOBJICHUA. OKUCITUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUH HSKCIEPUMEHT: HM3y4YeHHE OOpas3IoB BEIIECTB METAJUIOB W HEMETAJUIOB;
B3aMMO/ICHCTBHE THIPOKCHIA IMHKA C PACTBOPAMH KUCIIOT W IIENIOYEH; MPOBEACHUE OTBITOB,
WLTIOCTPUPYIOIIUX TIPUMEPBI OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX PEaKIUil (TOpeHHe, peaKIiuu
Pa3oKeHus, COCAUHEHMUS).

MexnpeamerHblie CBSI3U

Peanu3anus MeXnpeaMEeTHBIX CBA3EH MPU N3y4EeHUN XMMHH B 8 KJ1acce OCYIIECTBIISAETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHH, TaKk U IOHATHIH,
SBIISIOLIUXCS CHCTEMHBIMU ISl OTAETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO0uiue ecTecTBEHHO-HAay4yHbIE TMOHATUSA: HAy4YHbIM (akT, TUMoTe3a, TEOopHus, 3aKOH,
aHaJlM3,  CHHTE3,  KilacCUpHUKanus,  IMEePUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusnka: marepus, aToM, OJIIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJA, W30TOIBI,
paZMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUN 3apsij, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (PU3MYECKHe BEJINYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOPHbIE IOPOIbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKkust

Ilepmomuueckuit  3akoH.  Ilepuoguueckas  cucreMa  XMMHYECKUX  JIEMEHTOB
. . MenneneeBa. CtpoeHHe aroMoB. 3aKOHOMEPHOCTHM B W3MEHEHHM CBOICTB XMMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOAOB, KAIUS, KalbLUs U MX COCJUHEHUH B COOTBETCTBUU C
M0JI0KEHUEM 3J1eMEHTOB B [lepuoueckoit cucteMe U CTpOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbBI XUMHUYECKOM CBs3M. THIBI KPUCTAJUIMYECKHX PEIHIETOK,
3a8UCUMOCMb C8OUCME Bewecmed Om Muna KPUCMALIU4eckol peuémrKu U 6uod XUMUYecKou
ceA3U.

Knaccugpukanuss u HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB (MeXIyHapoaHas H
TpUBHAJbHAs). XHMHUYECKHE CBOICTBA BEIIECTB, OTHOCSIIUXCA K pa3IMYHBIM KJaccam
HEOPraHMYECKUX COCAMHEHUN, TeHETUYECKasl CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUecKuX peakluid Mo pa3iIuyHbIM MpU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOIIMX B peakIUH BEIIECTB, MO TemIoBoMy 3((dekTy, Mo H3MEHEHHIO CTereHel
OKHCIICHUSI XUMHUYECKHUX IEMEHTOB, 110 00pamumMocmu, no yuacmuio Kamaiusamopa). IK30- U
SHIOTEPMHUYECKUE PeaKUuu. Tepmoxumuyeckue ypasHeHus..

Ionsamue o ckopocmu xumudeckou peakyuu. Ilonamue o6 obpamumeix u HeOOPAMUMBbIX
Xumuueckux peaxyusx. I[lonamue o 2omozenHbix u 2emepozeHnvlx peaxyusx. Ilowamue o
xumuueckom pasrHogecuu. Cumewenue xumuuecko2o paenosecus. Paxmopwvl, eaudowue Ha



CKOPOCMb XUMUYECKOU PeaKyuu U NON0NCEHUE XUMUYECKO20 PABHOBECUSL.

OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMM, JJIEKTPOHHBINH OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakmuii ¢ UCTOJIb30BaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust  3IEKTPOJUTHUUECKON  JUCCOLMALMU.  JIEKTPOJMTUYECKAs]  JTUCCOLIMALIUAL.
DONEeKTpOIUTHl U HENEKTpouuThl. KaTtnoHsl, aHMOHBL. Mexanusm ouccoyuayuu eewjecms ¢
PaznuuHbiMu  udamu xumudeckol ceazu. llonamue o cmenenu ouccoyuayuu. CUIbHBIE U
ci1adble SIEKTPOITUTHI.

Peakuuu noHHOro oOMeHa. YciIoBUSl IPOTEKAaHUSI PEAKIMII HOHHOTO OOMEHa 10 KOHIIA.
[lonHble W COKpalI€HHBIE HOHHBIE YpPAaBHEHMs peakuuid. XMMHYECKHUE CBOWCTBA KHUCIOT,
OCHOBaHUH W COJIEM B CBETE NPEICTABICHUN 00 HIIEKTpOJUTHYECKOM muccormaruu. Cpena
pactBopa. KauecTBeHHbIE peakliiy Ha KaTUOHBI U aHUOHBI: XJIOpUA-, OpOMUA-, HOIUA-, CyIbdaT-
, kapOoHaT-, cuiMKaT-, ¢gocdar- aHUOHBI; TUAPOKCUA-UOHBI; KAaTHOHbl AMMOHHS, MarHus,
KaJbplusl, aJlOMMHUA, keneza (2+) u (3+), Mmeau (2+), LMHKA, NPUCYTCTBYIOUIME B BOJHBIX
pacTBoOpax.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAIIIMYECKHX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAIOB (rpadura M anmasza), CJIOKHBIX BEILECTB
(x10puaa HaTpusl); UCCIIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuH OT BO3JEHCTBUS
pa3nuyHbIX (AKTOPOB; HUCCIEAOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIEcca
JMCCOIMALMU  KHUCIIOT, Ienouel W cosiell (BO3MOXKHO HCMOJIb30BAaHUE BHJIEOMATEPHAIIOB);
MIPOBEJICHNE OIBITOB, WJUTIOCTPUPYIOIINX MPHU3HAKU MPOTEKaHWsI pPeakuil MOHHOTO OOMeHa
(oOpazoBaHue oOcajka, BbLAEJICHHE Tra3a, OOpa3oBaHHE BOJIbl); OIBITOB, WILTIOCTPUPYIOIINX
MIpUMEPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue, peakiuu pa3iokKeHHs,
COEJIMHEHUS); PACIO3HABAHUE HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX PEaKLUi
Ha WMOHBI; PEHICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtanuibl M MX coeTUHEHHS

OOmiasi xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHue M (puU3MUecKHe CBOICTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XUMHYEeCKHEe CBOWCTBA HAa MpHUMEpe XJopa (B3aMMOJEHCTBHE C METalJlaMU, HEMETalJlaMU —
BOJIOPOJIOM U KHUCIOPOJAOM, wenouamu). XiopoBojgopoa. ConsHas KHUCIOTa, XUMHYECKHE
CBOICTBa, no/iyuenue, IpuMEHEHHe. /eticmeue X10pa u Xioposooopooa HA Op2anHu3M 4eloexd.
Bakueiimye xJopu/ipl U UX HaX0XKICHHUE B IPUPOJIE.

OO6mrass xapakrepuctuka 3iemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB
KHCITIOPO/1a U Cepbl. XapaKTepHbIE CTEIIEHU OKUCICHUS.

CTpOGHI/Ie n (bHSH‘ICCKI/IC CBOMCTBA IMPOCTBIX BCHICCTB — KHUCIIOPOJa H CCPHI.
AJ'IJ'IOTpOHHBIC MOI[I/I(i)I/IKaI_II/II/I KHCJIOpOJda n CCPHLI. XHUMHYECKHE CBOMCTBA CCPLBI
(BSaHMOﬂeﬁCTBHC C Hememauiamu — BOAOPOI0OM n KHUCJIOPOIOM, MCTalllaMu,

KOHYEHMPUPOBAHHLIMU A30MHOU U cepHoli kucromamu). CepoBOAOPOA: CTPOCHUE, PU3HUECKHE
U XUMHUYECKUE CBOHCTBA (KHUCIOTHBIE M BOCCTAHOBMTENbHbIE CBOMCTBA). OKCUIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KucioTa: (pu3ndeckue M XMMHUYECKHE CBOICTBa
(obmue u crnempduueckue). Coiau cepHON KHCIOTHI, KAUECTBEHHAs! peakiys Ha Cylb(ar-HOH.
CepHuctast KUCIOTa. Xumuueckue peakyuu, Jexcawjue 8 OCHO8e NPOMBIUUIEHHO20 CHocoda
noayuenus cepHou xuciomol. HaxoxneHue cepbl U €€ coeauHeHui B npupone. IIpumenenne
Cephl U €€ COeAMHEHHH B OBITY U B MIPOMBIIIJICHHOCTU. Xumuueckoe 3azpaznenue okpyicarouen
cpeobl coeOUHeHUAMU cepbl (KUCTOMHble 00HCOU, 3a2psA3HeHUe 8030yXa U 8000EM08), Cnocobbl
€20 npedomaepauyeHus.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOEHHUSI aTOMOB a30Ta
u pocdopa, XxapakTepHbIe CTETIEHN OKUCICHUS.

A30T, pacnpocTpaHeHHe B IpHpoJe, (U3MUECKME U XMMHYECKHE CBOMCTBa
(B3aumoJeiicTBUE ¢ MeTalllaMM M HEMeTaUlaMU - KHUCJIOPOJOM U BoJopojoM). Kpyrosopor



a3oTa B mpHpoje. AMMHAK: (pU3MYECKHEe M XMMUYECKHE CBOMCTBAa (OKHCICHHE, OCHOBHBIE
CBOMCTBA BOJTHOTO PacTBOpA), noyyeHue v npumeHenne. Conu aMMOHUS: COCTaB, (pu3mueckue u
XMUMUYECKHE CBOMCTBAa (pasloXKeHHWe, B3aUMOJICHCTBHE CO IMIEJOYaMH), TMPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHs. A30THasl KHCIOTa, €€ (PU3NYCCKUE U XUMHUYCCKHE
cBo¥icTBa (00mume u cnenuduaeckue), noryuenue. Hurpatsl (pa3ioxeHue). A30TUCTasi KHCIOTA.
Hcnonb3oBaHue HUTpPATOB W COJIEH aMMOHMS B KayeCTBE MHHEPAIbHBIX YAOOpEHUH.
Xumuyeckoe 3acpsasHeHue OKpyicaroujei cpeobl COeOUHEHUAMU aA30ma (KUCOmHble 00HCOU,
3aepsazHenue 8030yXd, NOUBbL U B000EMOB).

docdhop, arromponnvie moougukayuu gpocghopa, Gu3NYecKue U XUMUICCKHE CBOKCTBA
(B3aUMOJICHICTBHE C METaUIaMH, HEMETAUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU
kuciomamu). Oxcun dochopa (V), oprodochopHas KucioTa: (UINISCKHE U XUMHUCCKUC
CBOMCTBa, nonyuenue. llonamue o munepanbHulx yooopenusax.: Humpamsl u gpocghamei. Ilonamue
0 KomnaekcHvlx yooopenusx. OO0mas xapakrepuctuka 31eMeHToB [VA-rpynmel. OcobeHHOCTH
CTPOCHHUSI aTOMOB YIJIepoJa W KpPeMHHsA. BaJeHTHOCTh M XapakTepHBIE CTENEHH OKHCICHUS
aTOMOB yIJIepoJia U KpeMHHs. PacrpocTpaHeHme yriepona B MPHPOJE, XapaKTEPHbIE CTETIEHU
OKHCIICHHS.

VYrnepon, amiorponHsle Moaupukanuu (rpadur, anmaz), QU3MUYECKHE U XUMHUYECKUE
CBOWMCTBA  TPOCTBIX  BEHIECTB  (B3aWMOJICHCTBHE C  METaUlaMH,  HEMETaJUIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHou kucromamu). Ancopoums. Kpyrosopot yrieponaa B
npupone. OKcuabl yriepoga, HUX (QHU3MUECKHE W XUMHUYECKHE CBOWCTBA, TMOJYYCHUE
Y IpUMEHEHHUE, JCHCTBHE Ha OPraHM3M YeJOBEKa. JKojlocudeckue npooaemvl, C8SA3aAHHble C
oxcuoom yenepooa(lV), eunomesa enobanbHo2co0 NOmMenieHus Kiumama, napHuKosvlil d¢gexm.
VYronpHas KUCIOTa W €€ CONM, WX (HU3NYECKHEe M XHMUYECKHE CBOWCTBA, NOJAyYeHUe U
npumenenue. KauecTBeHHas peakuus Ha kapOoHaT-uoHbl. Vcnonp3oBanue kapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

O6mme mpencTtaBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHS OPTaHMYECKHUX
COeMHEHUH yriepoja (Ha MpuMepe MeTaHa, STHIIEHA, ITaHOJa, YKCYCHOU KUCIOThI. Mx cocmas
u xumuveckoe cmpoenue. Knaccugurxayus opeanuueckux sewjecms. IloHsiTHE 0 OHMOIOTHYECKU
BAKHBIX BEIIECTBAaX: XKHUpax, Oelkax, yIrieBoJaXx — M HX pPOJM B JKU3HH 4YeJOBEKa.
MamepuanbHoe eOUHCMB0 Op2aHUYecKUX U HeOP2AHUYECKUX COeOUHEHUIL.

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOWCTBA (Ha MpUMEpe B3aWMOJEHCTBUS C
MeTaJJlaMd U HeMeTallaMH), nonyueHue u npumeHeHue. CoeduneHus KpemHus 6 npupooe.
Obwue npeocmasnenuss 06 okcuoe kKpemuusa(lV) u kpemnuesou kuciome. Cunukameol,
Qusuueckue u xumuyecKue c80UCMBA, NOLYYeHUe U NpUMeHeHue 8 Oblmy, NPOMbILUIEHHOCIU (8
MEOUYUHCKOU, 2NIeKMPOHHOU, CmpoumenvHol u op.). Basxcnetiwue cmpoumenvhvie mamepuansi:
Kepamuka, cmekio, yemeHm, Gemown, dcenezodbemon. IIpobremsvl 6e30nacHo20 UCHONbI0BAHUS
CMpPOUmMeNbHbIX MAMepuaios 8 N08CeOHeSHOU HCUZHUL.

XUMUYECKUN DIKCHEPUMEHT: HU3ydyeHHEe OOpa3l[0OB HEOPraHMYECKUX BEIEeCTB, CBOMCTB
COJISHOM KHUCIJIOTBI, MPOBEJCHHWE KAUYECTBEHHBIX PEaKIMid Ha XJIOPHUA-UOHBI U HaOIIOJeHHE
MPU3HAKOB HMX MPOTEKAHMs; OMBITHI, OTpaxaroniue (U3NUECKUe M XUMHUYECKHE CBOMCTBA
TaJIOTeHOB U UX COEIMHEHUHN (BO3MOXKHO HCMOJIb30BaHUE BUICOMATEPHANIOB); O3HAKOMIICHHUE C
oOpa3iaMu XJIOpHUA0B (TaJOTeHUAOB); O3HAKOMIIEHUE C 00pa3lamMu cepbl U €€ COeNMHEHUSIMU
(BO3MOHO HCHOJB30BaHUE BUJEOMATEPUANIOB); HAOMIO/IeHHE Tpoliecca oOyrauBaHus caxapa
MoJa JIeHCTBHEM KOHIIEHTPUPOBAHHON CEpHON KHCIOTHI; W3YYEHHE XUMHUYECKHUX CBONCTB
pa30aBIeHHON CEPHOM KHUCIOTHI, MPOBEACHHE KAYECTBEHHOW peakluu Ha Cylb(ar-uoH H
HaONMo/IeHne Tpu3HaKa e€ MPOTEeKaHWUs; O3HAKOMJIEHHE ¢ (PM3MUYECKMMH CBOWCTBAMHU a30Ta,
dochopa um ux coenuHeHUH (BO3MOXKHO HCIOJIB30BaHUWE BHIEOMATEpUATOB), OOpaslaMu
a30THBIX W (ochopHBIX yIOOpPEeHMil; MOJyueHHEe aMMHaKka W H3yYeHHE €ro CBOWCTB;
MPOBE/IEHNE KAaUYeCTBEHHBIX peaKlMii Ha MOH aMMOHHUS U PocdaT-HOH U H3ydeHHe MPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MEJbIO (BO3MOKHO
WCIOJIb30BAHUE BHJIEOMATEPUAIOB); U3YYCHHUE MOJETEeH KPUCTANTMYECKUX PEIIETOK anMasa,



rpadura; 03HAKOMJICHHE C MPOIECCOM aACOPOLUH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM
yria€M U yCTPOWCTBOM IPOTMBOTIA3a; MOJIYYEHHUE YIJIEKUCIIOrO ra3a M M3Y4€HHUE €ro CBOMWCTB;
MPOBEJICHUE KAYECTBEHHBIX PEAKIIMI HAa KapOOHAT- U CHJIMKAT-MOHBI M U3YUYCHHUE MTPU3HAKOB UX
MPOTEKaHUsI; O3HAKOMJIEHWE C TMPOAYKIMEH CUJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaJlIbl U KX COSIUHEHUSI.

MeTaabl M UX COeAMHEHUS

OO6mrasi xapaKTepUCTHKA XMUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nonoxxenuss B llepuonnueckod cucreme xumudeckux odnemeHtoB [l M. MenneneeBa u
ctpoenusi aromoB. CrpoeHue MeTauioB. MeTtamauyeckass CBsSi3b W METaUIMUECKas
KpUCTAJUTUYECKasl PEHIETKA. DIEKTPOXUMHUYECKUN Psifl HanpspDKeHU MetamioB. dusndeckue u
XUMUYECKHE CBOWCTBA METAJJIOB (B3aMMOJIEHCTBUE C KHUCIOPOJOM, BOJIOM, KHCJIOTaMH).
Obwue cnocobwvl nonyuenuss memannos. llonwamue o Koppo3uu mMemanios, OCHOBHbIE CHOCOObL
sawumul ux om kopposuu. Cniagvl (cmanw, yyeyH, OOpANOMUnUL, OPOH3A) U UX NPpUMeHeHUe 8
ObIMY U NPOMBILULEHHOCTU.

[[lemounble MeTaUIbL: MOJOXKeHne B [lepruoanyueckoi cUCTeME XUMUYECKUX DJIEMEHTOB
. . Menpeneesa; crpoenue aromoB. Haxoxnenue B npupone. Pusndeckue U XMMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIAPOKCHU Il HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB M UX COCIUHEHUM.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KaJlbLMK: TojiokeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMmeHToB [[. M. MenpaeneeBa; CTpO€HME MX aTOMOB; HaxOXXJCHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBAa MArHWs M Kaiblus. BaxkHelne coequHEeHUs
KaJbIHs (OKCHI, THAPOKCU]T, COJIN). KECmKOCmb 600bl U CHOCOOBI €€ YCMPAaHeHUsL.

Amomunnii: nonoxxkenue B Ilepuonnueckoit cucteMe xumMuueckux snemeHtoB /Jl. M.
MenneneeBa; CTpOCHUE aTOMa; HaXOXKJICHUE B mpupojie. PU3nYecKre U XUMHYECKUE CBOMCTBA
ATIOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Keneso: mnonoxenue B Ilepuogumyeckoil cucTeMe  XMMHUYECKHMX  DJIEMEHTOB
. . MenneneeBa; CTpOCHUE aToMa; HaXOXKJE€HHE B mnpupojae. PU3MUECKHUE W XUMHUYECKHUE
CBOMCTBA KeJe3a (B3auMOJICHCTBUE C METAJUIAMH, KUCIOTaMH U COJIIMH). OKCHIIBI, THIPOKCHIBI
u cosm xkene3a(ll) u xenesa(lll): cocraB, CBOMCTBa U noyyerue.

XUMHYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C OO0pa3llaMH METAIOB W CIUIaBOB, HUX
(M3UYECKUMU  CBOMCTBAMH; H3yYEHHUE PE3yJbTaTOB KOPPO3HUM METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJIA KaJIbIIUS U HATPHUS
C BOJIOM (BO3MOYKHO MCITOJIb30BAHUE BHICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB KECTKOU BOIBI;
mporecca TOPEHHUs JKejie3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEAKIIM Ha MOHBI (MarHus, KaJblHs, ATFOMUHUS, ITUHKA,
xenesa(ll) m xenesa(Ill), memu(Il)); HaOmrogeHWME W ONMHMCAHWE TIPOIECCOB OKpAIIMBAHUS
IJIJAaMEHW WOHAMM HATPHs, KaJIus W KaibIUs (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB);
nccaeaoBanue aMm(pOTEPHBIX CBOMCTB THAPOKCHJIA ATIOMUHUS U THAPOKCHIA IMHKA, pEIIeHUE
AKCIEPUMEHTAIBHBIX 3371a4 10 TeMe «BakHelIMe MeTaibl U UX COCAMHEHUS.

Xumus u okpyxycarowasn cpeoa

Hoevie mamepuanvl u mexunonocuu. Bewecmea u mamepuanvt 6 no6ceOHesHOU HCU3HU
yenosexa. Xumusi u 300posve. besonacrnoe ucnonvsosanue ewecms u XuMu4eckux peakyuil 8
ovimy. Ilepsasi nomowp npu Xumuueckux oxcozax u ompasnenusx. OCHOBbL IKONOSUHECKOTU
epamomuocmu. Xumuueckoe 3azpsizHenue OKpyxcarowen cpedvl (NpedeivbHas OONnyCmuMast
konyenmpayus seuwecme — I1JIK). Ponb Xumuu 6 peuienuu 3K0102Uu4eckux npooem.

Ilpupoounsie ucmounuxu y2neeo00pooos (y2oiv, npupooHslll 2as, Heghmy), NPOOYKmbvl UX
nepepadoomxu, ux poiv 6 Oblmy U NPOMbIULIEHHOCTI.

Xumuueckuil dKcnepumenm: usyyeHue o00paA3y08 MaAmMepuanlos (Cmekuio, Chniagvl
MEmanios, NOIUMEPHbIE MAMEPUATILL).



MexnpeameTHble CBSI3U

Peanu3zanus MeXIpeIMETHBIX CBsI3€l MIPU U3YUYEHUU XUMUU B 9 Kilacce 0CyleCTBIIAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaK W IOHATHH,
SIBJIFOILUXCS] CACTEMHBIMM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO0uiue ecTeCTBEHHO-HAay4yHbIE MOHATUSA: HAy4dHbIH (akT, rUmores3a, 3aKOH, TEOPHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  TMEePHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 2(P(EKT, TEXHOTOTHSI, MaTepPHAIIBI.

®usuka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKUNM 3aps], IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperatHoe COCTOSIHHE BEUIeCTBa, TI'as,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIIETKa, CIUIaBbl, (U3MUYECKUE BEIHYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, F3KOCUCTEMA, MHUHEpAIbHBIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpaAIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

BrinosiHeHHe NpaKTHYECKUX PadoT

[Ipu mpoBeneHNH MPaKTUYECKOM pabOThI KaXAbli €€ ATall BBINOIHIETCS 00yJaromuMHUcs
¢ 3IIP BmecTe ¢ yumTeneM W MOJ €ro pykoBojaAcTBOM. Ha mocke o0si3aTenbHO BBIBEUITHBAIOTCS
MpaBWjia TEXHUKHA OE€30MAaCHOCTH, COOTBETCTBYIOIIUE JIaHHOMY BHIY palOThI, JaeTcs
MpaBWJIbHAS 3amuch (GOPMYJ M YKa3bIBaeTcs IIeNIb MpoBeaeHUs pabotel. [Ipu HeoOxomumocTu
JaeTcs BU3YAJIbHBIM alTOPUTM BBIMOJIHEHUS 3aJaHus. OJTO CHOCOOCTBYET OCO3HAHHIO
00y4aroUMMUCS BBIMOIHIEMbIX JEHCTBHUI U MOJIyUEHHOTO pe3yJibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MePUTEIbHbIE MATEPUAJIBLI 10 XUMUH

Jlis opranuzanyy NMPOBEpPKH, ydeTa M KOHTPOJISI 3HAHUI O0ydaromMXcsi MO MpeaMeTy
MPEeyCMOTPEHBl KOHTPOJbHBIE PabOTHI, CaMOCTOSITENbHbIE PAa0OThI, 3a4eThl, MPAKTUYECKUE
paboTsl, TectupoBaHue. OJHUM U3 METOJOB KOHTPOJIS PE3yJIbTaTOB OOy4eHHUS OOy4arOIINXCs C
3IIP sBnsiercs METOJ MOJUBAPHUATUBHOIO JKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU
orBeTaMHu. Ero oTnuuuTenbHBIMH UYepTaMH SIBJSIOTCS OINEPAaTUBHOCTb, BBICOKAas CTENEHBb
WHIUBUAyaIU3allM 3HAHUN, CPABHUTEILHO Majble 3aTpaThl BPEMEHH U TpyJda Ha MPOBEPKY
OTBETOB 00YYAIOLTUXCS.

Jnst oOywatomuxcsi ¢ 3[IP Bo3MokHO wu3MeHeHHE GOPMYIMPOBKM 3aJaHUN Ha
«TIOIIArOBYIO»,  aJalTalus IMpeajgaraeMoro oOydarolemMycss TEeCTOBOrO  (KOHTPOJIBHO-
OIICHOYHOI0) MaTepuaya: MCIOJIb30BAHME YCTHBIX M MUCHBMEHHBIX HHCTPYKIHH, YIpPOIICHHE
JUIMHHBIX CJIOXHBIX (OPMYITMPOBOK MHCTPYKIIMH, pellleHne C OMOpOi Ha alropuT™m, oOpasell,
WCI0JIb30BaHKE CIIPABOYHON MH(MOpMAIIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B mennom pesynbraThl ocBoeHust ooyqaromumucs ¢ 3P yueOHOro mpemmera «XuMHEsD
JOJDKHBI COBIAJaTh C pe3yjbTaTaMU MPUMEPHON pabodeil MmporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBanus. Hanboiiee 3HAYNMBIMU SIBIISTFOTCSI:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBALMS K O0Yy4EHHIO U 1IeJIEHAIIPAaBICHHON [103HABATEIbHOMN JESITEIbHOCTH;

YCTaHOBKA HA OCMBICJIIEHHE JIMYHOIO OIbITa, HaOIIONEHUN 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpHEHTAIlMs Ha MpaBWa MHAWBUIYaTbHOTO M KOJUIEKTUBHOTO O€30IacCHOIr0 MOBEICHUS
P B3aUMOJICHCTBUU C XUMUYECKHMHU BEILIECTBAMHU U COEANHEHUAMU;

MPaKTUYECKOE U3ydeHue NMpodeccuil U TpyAa pa3IMyHOro pojia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHMSI U3y4aeMOro MPEeIMETHOrO 3HaHUs (HanpuMep, 1ab0paHT XUMHUYECKOTO aHalln3a);

YBa)XEHUE K TPYAY U pe3ylbTataM TPYAOBOU JESITEIbHOCTH;

TFOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHMIO JAJIbHEWIIEH WHAWBUAYaJIbHON TPAaCKTOPUU
oOpa3oBaHMSI Ha OCHOBE OpHUEHTHPOBKM B Mupe npodeccuii u mnpodeccHOHaTbHBIX
MPEANOYTEHNH, YBaXUTEIBHOTO OTHOLLIEHUS K TPYAY;

OCO3HAHHE CBOEro MOBEACHUS C TOUYKH 3PEHUS] OMACHOCTH WM O€30MacHOCTH sl ceOst
WM JUIS1 OKPYXKAIOUINX;

OCHOBBI  DKOJIOTUYECKOW KYIbTYpPbI, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO  MBIIUICHUS, NPUOOPETEHHE ONbITa JKOJOTUYECKH OPHUEHTHPOBAHHOU
IIPAKTUYECKOHN AEATEIIbHOCTU B JKU3HEHHBIX CUTYAIIUsAX;

OCO3HAHME IOCJEACTBUI M HENPUSATHE BPEAHBIX HMPUBBIUEK (YHOTpPEOJICHUs aJIKOroJs,
HapKOTUKOB, KyYpEHHsI) U MHBIX (OPM Bpeza Al PU3NUECKOTO U IICUXUYECKOTO 3/J0POBbS;

IIPUHATUE PELICHUH B KU3HEHHOM CHUTyallMM Ha OCHOBE IE€PEHOCa IMOJYYEHHBIX B XOJ€
00y4eHMS 3HAHHH B aKTYaJIbHYIO CUTYAIMIO, BOCTIOJHATH AeUIIUT HH(POpMAINK;

TFOTOBHOCTh OTOMpaThb M MCIOJIb30BaTh HYXHYIO HH(POPMALMIO B COOTBETCTBHM C
KOHTEKCTOM JKU3HEHHOH CUTYalUH.

METANPEAMETHBIE PE3YJIbTATbI

Ognadenue yHugepcanbHbIMU yueOHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU

BBISIBJISIT IPUYHHBI U CIICICTBUS MPOCTBIX XUMHUYECKHX SIBJICHUH;

OCYIIIECTBIISITh CpaBHEHHE, KIACCU(DUKAIUI XHUMHUYECKHX BEIIECTB MO 3aJlaHHBIM
OCHOBAHHUSIM M KPUTEPUSM ISl yKa3aHHBIX JIOTHUECKHUX OTEpaIuii;

CTPOHThH JIOTHYECKOE CYXKICHHE TII0CIe TMPEABAPUTEIBHOTO aHalin3a, BKIIOYAOIICe
YCTaHOBJICHHE TPUYHMHHO-CJICICTBCHHBIX CBSI3EH;

BBISBJIAT AeOUIIUTHI HMHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JIJISl PEIICHUS TIOCTaBICHHON
3aJauu;

peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYroi (Taliuily B TEKCT U IIp.);

co3/aBaTh, MPUMEHATh U MPEOOPa3OBbIBATh 3HAKU U CHUMBOJBI, MOJEIH M CXEMBI IS
pelieHns yueOHbIX U MMO3HABATEIbHBIX 33/1a4 C MMOMOIIBIO Mearora;

C TIOMOIIBIO TEeJarora MPOBOJUTH XUMHUYECKUN OIBIT, HECJOKHBIA SKCIIEPUMEHT, IS
YCTaHOBJICHHSI OCOOCHHOCTEH 0O0BeKTa W3Y4YEeHHs, NPUYMHHO-CIEACTBEHHBIX CBs3ed U
3aBHUCHMOCTEN 00BEKTOB MEX Iy CO0OI;

C TIOMOIIIBIO TIe/Iarora WM CaMOCTOSITENIbHO (OPMYTUPOBATH 0OOOIICHHS] U BBHIBOJBI 110
pe3ynbTaTaM MPOBEACHHOTO HAOIIOACHHUSI, OTIBITA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYECKUX MTPOLIECCOB M UX MOCIEICTBUS;

WUCKaTh WU OTOMpaTh HHPOpPMANMIO WIA [aHHBIE W3 MCTOYHUKOB C YYETOM



MPeUI0KEHHON y4eOHOM 3a71auil U 3aJaHHbIX KPUTEPUEB.

Osnaodenue yHusepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpPraHW30BBIBATH y4eOHOE B3aUMOJCHUCTBHE B Tpymme (OmpeneisaTh oOmue IIenu,
pacnpenensiTh poju, 10roBapuBaThCs Apyr ¢ APYrom U T. 1.).

C IOMOIIIbIO NIEAArOra WM CaMOCTOSATEIbHO COCTABIISATh YCTHBIE U IMCbMEHHBIE TEKCTHI C
HCI0JIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAJIOB JUISl BBICTYIUJICHUS MEpe]] ayAUTOPUEH;

OpraHU30BbIBATH YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEpCTHHUKaMH; paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOIUTh OOIIee PEIICHNE U pa3peliaTh
KOH(UIMKTBI Ha OCHOBE COIJIACOBAHMSA TMO3UIMHA M ydeTa MHTEPEecoB; (HOpMYIHpOBATS,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHMBAaTh KadyeCTBO CBOErO BKJIaJa B OOLIMN MNPOIYKT, HNPUHUMATh MU DPa3AEIATh
OTBETCTBEHHOCTb U MPOSABIIATH TOTOBHOCTh K IIPEJOCTABIEHUIO OTUYETA MEPE IPYIIIOi.

Osnaodenue yHueepcanbHviMu Y4eOHbIMU PECYTAMUCHBIMU OCUCHGUAMU:

oOHapyxuBaTh U (HOPMYIUPOBaATH Y4EOHYIO MpOOIEeMy, ONpPEnemsiTh Iedb Y4eOHOU
NEeSITENIbHOCTH;

BJIaJIETh OCHOBAMH CaMOKOHTPOJISl, CAMOOIICHKH, MIPUHATHUS PELICHUH U OCYIECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOM U MO3HABATEIbHON J€SITEbHOCTH;

COOTHOCHUTH CBOU JEUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILIECTBISATh KOHTPOJIb
CBOEH JIeTENbHOCTH B MpOIlecce JOCTUKEHHS pe3yabTaTa, ONpeneisTh CIocoObl NEHCTBHUI B
pamMKax TpeUIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUpPOBAThb CBOM JCWCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaIluEN;

JaBaTh a/IeKBaTHYIO OIIEHKY CUTYyalluu U IpeJyiaraTh IJIaH ee U3MEHEHMUS,

MIPeIBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH pPEIIeHNU y4eOHOH 3a1a4u;

MOHUMATh NPUYUHBL, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblii pe3yabTaT
NeSITeIbHOCTH, OTPEENATh MO3UTUBHBIE N3MEHEHUS U HAIpaBlIeHUs, TpeOyrouue naibHeimen
paboTHI;

OCO3HAHHO OTHOCUTBHCA K IPYTOMY YeJIOBEKY, €r0 MHEHHUIO.

INPEIMETHBIE PE3YJIBTATbBI
B cocrtaBe mnpeaMeTHBIX peE3yabTATOB IO OCBOCHUIO 00s3aTEIBHOTO COJECpPIKAHUSA,
YCTQHOBJIEHHOT'O JaHHOW NpUMEpPHOH pabouyeil MporpaMMoi, BBIIENAIOT: HaydHbI€ 3HAHUS,
YMEHUS M CHocoObl AeWcTBUH, cneuupuyeckue A ydyeOHOro mnpeamera «XHUMHUsS», BB
JEATeNbHOCTH 10 IOJY4eHHI0O HOBOI'O 3HAHUS, €ro HHTEpIpeTaluu, MpeoOpa3oBaHUI0 U
IIPUMEHEHHIO B Pa3/IMYHbIX Y4EOHBIX U HOBBIX CUTyallUsAX:
® INPEACTABICHHE O 3aKOHOMEPHOCTSAX W II03HABAEMOCTH SBJICHUH IPUPOJBL,
[IOHMMaHUe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HAayKM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeH KyJIbTypbl M NPAaKTUYECKON IEsITEeIbHOCTH 4YeJIOBEKa B
YCIOBHSAX COBPEMEHHOro OOIECTBAa; MOHUMAHWE MECTa XUMHM CpPEeIu JPYTUX €CTECTBEHHBIX
HayK,
e BJAJICHUE OCHOBAMHU IOHATHIHOIO ammapara ¥ CUMBOJUYECKOIO s3bIKa XUMHUHU
UL coCcTaBleHUsT (OPMYJl HEOPraHWYECKUX BEIIECTB, YPaBHEHHUH XMMMYECKMX peakuui (c
OMOpPOM Ha AIrOPUTM Y4eOHBIX NEHCTBMIA); BIaJ€HUE OCHOBAMU XHMHUYECKOH HOMEHKIJIATYpPbI
(IUPAC u TpuBHaJIbHOI) M yMEHHE MCIIOJIb30BaTh €€ Ui PEIIeHUs yueOHO-II03HABaTEIbHbBIX
3aJja4u ¢ MOMOUIBIO YUUTENs; yMEHHE UCIOJIB30BaTh MOJIENU sl OOBSICHEHHS CTPOCHUSI aTOMOB U
MOJIEKYJI [T0 aJITOPUTMY C OTIOPOU Ha OIIPENEICHHUS,
® [IPEACTABJICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHUE C IOMOILUBIO YUUTEISA
[IPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUH JUIS YCTAHOBJICHUS B3aHMOCBS3€H MEXKIY U3YYEHHBIM
MaTepHalioM M NpHU TOJTYYEHUH HOBBIX 3HAHUHM, a TakKe B IPOIECCE BBIMOIHEHUS y4eOHBIX
3aJJaHUi U IpH paboTe ¢ HICTOUHUKAMH XMMUYECKOH HH(OpMAIH, KOTOpasi BKIIOYALT:
BAKHEUILINE XUMHUYECKUE IOHATH: XUMUYECKUNM DJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,



MPOCTOE U CIO0KHOE BEILECTBO, OJTHOPO/IHAS U HEOJHOPOIHASI CMECh, OTHOCHUTEIIbHBIC aTOMHAs U
MOJIEKYJIIpHAsE MacChl, KOJMUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIA 00beM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb (CpeAHsisl), XUMHYECKas peakilus, pPeakiUu COCAUHEHUS,
peaKuu pa3ioKeHHs, PEaKlUy 3aMEIISHHs, peakiuu oOMeHa, TeruioBoi 3ddekr peakumw,
9K30- W DJHAOTEPMHUYECKHE PEAKIMHU, PACTBOP, MACCOBasl [0JiI XUMUYECKOTO OJJIEMEHTAa B
COCIMHEHUH, MaccoBasi J0Jisl U MPOILICHTHAsI KOHIICHTPAIIMs BEIIECTBA B PACTBOPE, SIIPO aToOMa,
JNIEKTPUYECKUN CJIOH aToma, aTOMHasi OpOWTalb, paadyC aroMa, BAJICHTHOCTb, CTEIEHBb
OKUCIICHUS, XHMHYECKasi CBsI3b, DJIEKTPOOTPULIATEILHOCTh, TOJSIpHAs MW  HEMHOJISIpHAs
KOBAQJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUIMUECKAs CBSI3b, KPUCTAJUIMYECKAsI pelIeTka (aToMHas,
WOHHAs, METANTMYECKAsl, MOJICKYJISIpHAs), NOH, KAaTHOH, aHUOH, JJIEKTPOJUT U HE SJIEKTPOJIUT,
IEKTPOJIUTHYCCKAs ~ JUCCOLMAIUS,  PEAKIWH  WOHHOTO  OOMEHa, OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIUTEIh U BOCCTAHOBUTENH, OKHCIEHHE W BOCCTAaHOBJICHHE,
AJIEKTPOJIN3, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE pEaKIMH, CKOPOCTh
XMUMHMUYECKON peakIuy, KaTaau3arop, rnpeaeiabHo gomyctumas koHueHtpaus (I1IJ1K), kopposus
METaJIJIOB, CIIABHI;

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [lepuoanueckuii 3aKkoH
. . MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOPUH  XHMHUU: aTOMHO-MOJICKYJISIpHAs  TEOpHs, TEOPHUS  DIICKTPOTUTHUECKOM
JTUCCOITMAIIMY, a TaKKe TMPEACTaBICHUS O HAyYHBIX METOJaxX TO3HAaHUA, B TOM YHUCIE
OKCIIEPUMEHTAJIBHBIX W TEOPETUYECKUX METOJaX HCCIEAOBaHUS BEIIECTB W HW3YYCHHS
XUMHUYECKUX PEAKIINH;

® TIPEACTABJICHUE O TIEPUOINUECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX JIEMEHTOB
(pamuyc atoma, SJIEKTPOOTPHUIIATEIBLHOCTH), MPOCTBHIX M CIIOXKHBIX BEIIECTB OT TOJOXKECHUS
saneMeHToB B Ilepuonguueckoil cucreme (B MajiblX MEpHOJAX M TJIABHBIX MOATPYIMax) M
AJIEKTPOHHOTO CTPOEHHUS aToMa; YMEHHE OOBSCHATh CBA3b IIOJIOKEHUS JJIEMEHTa B
[lepnoanueckoil cucTeMe C YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHUSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsf spa, oOIee YUCIO IEKTPOHOB), PACIPEICICHUEM JIEKTPOHOB TI0
SHEPreTHYECKMM YpPOBHSM aTOMOB MEPBBIX TpeX IEpUOJOB, KaIUs W  KaJbIMS;
KJIaCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI C OMOPON Ha OmpeneneHus] (PU3NYECKOro CMbICia
M(POBBIX TaHHBIX MEPUOTUYECKON TaOIHUIIBL;

e yMeHHue KJIacCu(UIUPOBaTh XUMHUYECKUE SJIEMEHTHI, HEOPraHMYECKUE BeEIleCcTBa
U XMMHMYECKHE PEaKLHMH C ONOPOIl HAa CXEMBbI; ONPENEATh BAJCHTHOCTh U CTEIEHb OKUCICHUS
XUMHUYECKUX D3JEMEHTOB, BUJ XUMHUYECKOW CBS3M M THUI KPUCTAUIMYECKOH CTPYKTYpbl B
COCIMHEHUSX, 3apsJl MOHA, XapakTep Ccpeapl B BOJHBIX pPACTBOpPAX BELIECTB (KHUCIOT,
OCHOBAHUI ), OKUCIUTEIh U BOCCTAHOBUTENb 110 AITOPUTMY YUEOHBIX ICHCTBUM;

e yMEHHE XapaKTepu3OBaTh C OMNOpPOM Ha cxeMmy (QHU3UYECKHEe U XUMUYECKUE
CBOMCTBa MPOCTHIX BEHIECTB (KUCIOPOM, O30H, BOAOPOJI, TpaduT, anMas, KpeMHHH, a3oT,
docdop, cepa, xyiop, HaTpul, Kalud, MarHUi, KalbLUW, aTIOMUHUHN, XKelle30) U CIOXKHBIX
BEIIECTB, B TOM YHUCJIE€ WX BOJHBIX PAcTBOPOB (BOJa, aMMHUAakK, XJIOPOBOJOPOI, CEPOBOJOPO,
OKcUbI U ruApokcubl MetamioB I - [IA rpynm, amtomunus, menu (I1), nunka, xeneza (II u III),
okcuabl yraepoga (II u 1V), kpemuus (IV), azora u dochopa (III u V), cepsr IV u VI),
CepHHUCTasi, CepHas, a30THCTasA, a30THas, (ochopHas, yroiapHas, KpeMHHUEBAs KHCIOTa U UX
CONIM); OMHUCHIBATH C OMOpPON Ha IUIaH W KIIOYEBbIE CJIOBAa; YMEHHE IPOTHO3UPOBATH H
XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHUS TIOCIE
MpEeABAPUTENIBHOTO aHAJIU3a MOJI PYKOBOJICTBOM Ie€Jarora, IpUMeHEHUE BEUIECTB B 3aBUCUMOCTH
OT UX CBOMCTB, BO3MOXHOCTb MPOTEKAHUSI XUMUUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSX,
BIIMUSIHUE BEIIECTB M XHUMHUYECKHMX IPOLECCOB Ha OPraHW3M YEJIOBEKA U OKPYXKAIOU[YIO
MPUPOHYIO CPENY;

® YyYMEHHE COCTaBIsITh MO OOpa3lly, CXeMe, alropuTMy Yy4eOHBIX JeHCTBUI
MOJIEKYJISIpHBIE W WOHHBIE ypaBHEHHS peakiuii (B TOM 4YHCIIe peakluii HOHHOTO oOMeHa U



OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIHiA), WLIIOCTPUPYIOIIUX XHUMHYECKHE CBOMCTBA
M3YYCHHBIX KJIAcCOB / TPYNII HEOPTaHMYECKUX BEMIECTB, a TaKKe TMOATBEPIKIAFOIINX
TCHETHYECKYIO B3aUMOCBS3b MKy HUMU;

® YMEHHE BBIYUCISATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, KOJIMYECTBO BELIECTBA M €ro Maccy, 00bE€M ra3oB ¢ Omnopoil Ha oOmue GopMyIbl;
YMEHHE TPOBOJUTH PACUEThI [0 YPABHEHHUSAM XHMHUYECKUX PEAKIUH W HAXOIUTh KOJIUYECTBO
BeIlleCTBa, 00BEM M MACCy PEareHTOB WK IPOIYKTOB PEAKIIMH C OMOPO Ha 00pasel], alropuT™m
Y4eOHBIX JICHCTBUN;

® BJIaJICHUE OCHOBHBIMU METOJAMH HAyYHOTO TO3HaHMs (HAOIIOACHHUE, N3MEPCHHE,
IKCIEPUMEHT, MOJCIMPOBAHNE) TIPH M3YyUCHUH BEIICCTB M XMUMHUYECKUX SIBJICHHHA C OMOPOH Ha
QITOPUTM YUEOHBIX JCHCTBUIH;, YyMEHHE CPOPMYIUPOBATH MPOOIEMY M TPEIIOKUTH IYyTH €€
pelieHuss ¢ TOMOIIBI0 T[Ielarora;, 3HAaHME OCHOB 0€30MacHOW paboThl € XUMHUYECKUMH
BEIIECTBAMU, XUMUYECKON MOCYI0H U 1abopaTOpHBIM 000y I0BAaHUEM;

® HAIMYNE NMPAKTHYECKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS CJICIYIOIIHX
XUMHYECKUX IKCTICPUMEHTOB IO/ PYKOBOJICTBOM YYHTENS C OOCY)KICHHEM TUIaHa pabOThl MJIH
COCTaBJICHUEM TaOJUIIBI:

W3YYCHHE U ONMCaHue (PU3HISCKUX CBOKCTB BEIIICCTB;

03HAKOMJICHUE C (PU3NICCKIMH H XHMHYCSCKUMH SIBIICHUSMU;

OTIBITBI, WILTIOCTPHUPYIOMINE TPU3HAKY TPOTCKAHUS XUMUICCKIX PEAKIIHIA;

M3y4YeHue CrocoO0B pa3/ieJIeHUsI CMeceu;

MOJTydeHUE KUCTOPO/Ia U U3YUYEHHUE €TO CBOMCTB;

MOJTy4eHHUE BOJOPO/Ia U U3YYCHHE €TO CBOKMCTB;

MOJIy4Y€HHUE YIIIEKUCIIOTO T'a3a U U3YUYEHUE €ro CBOWCTB;

MOJIyueHHE aMMHUaKa U U3y4eHHe ero CBONCTB;

MIPUTOTOBJIEHUE PACTBOPOB C OMPEICIIEHHON MacCcOBOil J10JIell paCTBOPEHHOTO BEIlIECTBA;

HCCIIEIOBAaHUE U OTICAHHUE CBOMCTB HEOPraHUUECKHUX BEIIECTB PA3IMUHbIX KJIACCOB;

NMPUMEHECHHE HWHIUKATOPOB (JlakMyca, MeTWiIopamwka U (deHondTanenHa) st
OTIpeJieNIeHUs] XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT U IIENIOUe;

M3Yy4eHHE B3aUMO/JICHCTBUS KUCIOT C METaJUIaMU, OKCHJIaMH METaJJIOB, pACTBOPUMBIMH U
HEPAaCTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4e€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 pacTBOpa COJIH;

uccienoBaHue aMm(pOTEepPHBIX CBONCTB THIPOKCUIOB aIFOMUHUS U IIUHKA;

pelIeHre SKCIEePUMEHTANBHBIX 3a1a4 Mo Teme «OCHOBHBIE KJIacChl HEOPraHHMYECKUX
COCJIMHEHUI;

pelIeHne SKCIEPUMEHTAIbHBIX 33/1a4 110 TeME «DJIEKTPOTUTHUECKAs TUCCOLIUAIUS;

pelleHre DSKCIEepUMEHTANbHBIX 3afady 1o Teme «Baxueiimme HemeTalipl W UX
COCJIMHEHUSY;

pelleHre OHKCIEPUMEHTaJbHBIX 3aJad 1o Teme «Baxueimme Meramisl U HX
COCJIMHEHUSY;

XUMHUYECKHE OKCIEPUMEHTHI, WIUTIOCTPUPYIOIINE TMPHU3HAKK MPOTEKAHUS pPeaKlui
MOHHOTO 0OMeHa;

KaueCTBEHHbIC PEaKIMd Ha MPHUCYTCTBYIOIIUME B BOJHBIX PACTBOPAX HOHBI: XJOPHUI-,
Opomua-, Hoaua-, cyiabdat-, pocdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THIPOKCHI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJbllns, aTIOMUHHMS, XKese3a (2+) u xkenesa (3+), meau (2+), MUHKa;

YMEHHE TPEICTAaBIATh PE3ylbTaThl dKCIIEPUMEHTa B (OpMe BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoOB U TAOIUI] U BBISABIATH IMIHUPUIECKHE 3aKOHOMEPHOCTH;

e BJaJICHUE MpaBUJIaMU OE30MAaCHOTO OOpaIlleHUsl C BEIIECTBAMHU, UCIIOIB3YeMbIMU
B TIOBCEIHEBHOU JKU3HHU, a TAaKKe MpaBWIaMHU TOBEJICHUS B IEISIX COEpeKEHUs 370pOBbS U



OKpYXalollled MPUPOJHON Cpelibl; MOHMMaHHE Bpeja (OMACHOCTH) BO3JCHCTBUS Ha KUBBIC
OpraHru3Mbl OIMPCACICHHBIX BCHICCTB, a TAKKC CHOC060B YMCHBIICHUS W HNPCAOTBPALICHUA UX
BPEHOTO BO3ACWUCTBUS; MOHMMAHHE 3HAYCHUS >KUPOB, OCIKOB, YIVIEBOAOB /s OpraHHM3Ma
YeJI0BEKA;

® BJIaJACHUC OCHOBaMu XUMHYECKOM T'paMOTHOCTH, BKJIIO‘-IaIOH_[eﬁ YMCHUC
IMpaBHUJIbHO HCII0JIB30BaTh MU3YUCHHBIC BCHICCTBA U MATCPHUAJTIbI (B TOM 4YMUCJIC, MHUHCPAJILHBIC
yIOoOpeHusi, MeTaulbl W CIUIABbl, TPOJIYKTHl TEpPepabOTKH TMPUPOJHBIX HCTOYHHKOB
yraeBoaopoaoB (yrisi, MPUPOAHOTO ra3a, HepTH) B OBITY, CEIBCKOM XO3SCTBE, Ha
IMPOU3BOJACTBC; YMCHUC NPHUBOAUTD ITPUMEPLI IMMPABUJIBHOI'O UCIIOJIB30BaAHUA H3YYCHHBIX BCUICCTB
U MaTepUaJIoB;

¢ YMCHHUC YCTaHaBJIMBATH CBA3HM MCKAY PCAJIbHO Ha6JIIO[[aeMI)IMI/I XUMHYCCKUMHU
ABJICHHUAMU W IMPOLECCaMH, NPOUCXOOAINIMMHA B MAaKpO- U MHUKPOMHPE, 00BSACHITH MMPHUYUHBL
MHOFOO6pa3I/I$I BCHICCTB; YMCHUC HHTCTPUPOBATH XMMHYCCKHC 3HAHUA CO 3HAHUAMHU JOPYTIUX
y4eOHBIX MPEAMETOB C NOMOIIbIO TIE1arora;

e qnpeacTaBieHHe O cdepax NpodecCHOHATbHON JIEATEIbHOCTH, CBSI3aHHBIX C
XAMHEH U COBPEMCHHBIMU TCXHOJIOTUSAMHU, OCHOBAHHBIMH HAa JOCTHIKCHUAX XUMHYECKOH HAYKH;
HaJM4yue OmbITa pabOThl C PA3NIUYHBIMU HCTOYHUKAMU HH(OpMalUUK MO XUMUHU (HAY4HO-
MOMYJIsSIpHask JTUTepaTypa, cI0BapH, CIIPaBOYHUKU, UHTEPHET-PECYPCHI) C ONIOPOM HA aJTOPUTM:
YMCHUEC 00BEKTUBHO OII€HUBATh I/IH(i)OpMaHI/IIO 0 BCHIICCTBAX, MHX [MPECBpAIICHUAX U
IMPAKTUICCKOM IMTPUMCHCHHWH.

TpeGoBanus K NpeIMeTHBIM Pe3yJIbTaTaM OCBOEHUSI Y4eOHOI0 npeaMeTa « XuMHs»,
pacnpeejieHHbIE 10 ToAaM 00y4eHus

Pe3ynbratel mo rogam GopMmynupyroTcs MO MPUHLHUITY J100aBIE€HUS HOBBIX PE3y/IbTaTOB
OT roJla K rofy, YK€ Ha3BaHHbIC B MPEIbIAYIIMX I'OJaX MO3UIMH, KAK MPABUIO, TOCIOBHO HE
MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (pe3yNbTaThl OYEPETHOTO Toja MO YMOJYAHHIO BKIIIOYAIOT
pe3yNbTaThl NPEABLAYIINX JIET).

8 KVIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX MOHSATUN: aTOM, MOJIEKYJla, XMMHUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJbHASI aTOMHAsl U MOJIEKYJIIpHasi mMacca, KOJIMYECTBO BELIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Js XHUMHUYECKOTO 3JIEMEHTa B COCAMHEHHUHU, MOJISIPHBIA 0O0BEM,
OKCHJ, KHCJOTa, OCHOBAHHWE, COJb, OJIEKMPOOMPUYAMETbHOCHb?, CTENEHb OKUCIICHHUS,
XMUMHYECKasl peaklus, Kiaccuukanus peakiuil: peakiiui COeIUHEHHs], peaKluu pas3ioKeHus,
peaKuu 3aMeIeHus], peakiiui 0OMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIINH; mMeni080t 3¢gexm
peaxkyuu; SAPO aroMma, SJCKTPOHHBIA CJIOH aroma, aToMHas OpOUTalb, paguyc aToma,
XMUMHYECKasl CBSI3b, TOJSIPHAST M HEMOJSpHAsi KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH,
aHMOH, PacTBOP, MAaccoBas 10Jis BeulecTBa (MIPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) U mpUMEHSTh
9TH MOHATHUS IPU OTIMCAHUU BEIIECTB U UX MPEBPALICHUII;

WCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY IS COCTaBieHHs (OpMyNn  BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUi, SIEKTPOHHOTO OaaHca;

OTIPEIeNIATh BaJCHTHOCTh aTOMOB DSJEMEHTOB B OWHApHBIX COEIMHEHUSX; CTENeHb
OKHUCJICHUS DJIEMEHTOB B OHMHApHBIX COEIMHEHUSX C OMOpPOM Ha OMpeAeNieHUs, B TOM YHCIE
CTPYKTYPUPOBaHHBIEC; NMPUHAAJIECKHOCTh BEHIECTB K OMNPEACIEHHOMY KIIACCy COEAMHEHUN IO
dbopmMynam; BUJI XUMUYECKOH CBsI3U (KOBAJIEHTHAS U MOHHAs) B HEOPraHUUECKUX COCAMHEHUSX;

MMETh MPEJCTaBICHUE O CHUCTEME XUMUYECKUX 3HAHHUM, YMETh C MOMOUIBIO YUHUTEIs

2 3,[[6CB " [ajic€ KypCuBOM 0003HAYArOTCS IUTAaHUPYCEMBIC TPEAMETHBIC PE3YIIbTAThI, KOTOPBIC MOI'yT OBITH
NOTCHIUAJIBHO NTOCTUTHYTBI 06y‘laIOIIII/IMC$[ C 3HP, HO HE SBJISIOTCS 00s3aTCIbHBIMHU.



MPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHUH, JIUISl YCTAHOBJICHUS B3aUMOCBS3M MEX]Y U3Yy4YEHHBIM
MaTepuaJoM W TPU TMOJYyYECHUH HOBBIX 3HAHWH, a Takke MpU padoTe ¢ HCTOYHUKAMU
xumuueckoi mHpopmammu. OpUEHTHUPOBATHCS B MOHITHSIX U ONEPUPOBATH UMU HA 0a30BOM
yYpOBHE, MPUMEHSThH TIPY BHITIOJHEHUH YUCOHBIX 3aJaHUN U PEIICHUH PACUYCTHBIX 33724 C OTIOPOi
Ha alNTOPUTM Yy4YEOHBIX JCUCTBHI W3YUCHHBIC 3aKOHBI M TEOPUHU: 3aKOH COXPAHEHHUsS MAacCHI,
[lepuoanueckuit 3akon .M. MenneneeBa, 3axor nocmosHcmeéa cocmasa, 3aKOH ABOTajapo;
aTOMHO-MOJieKyJisipHass Teopusi. COOTHOCUTH O00O3HAYEHHS, KOTOpPbIE HMEIOTCS B TabIuIe
«Ilepuognueckass cucrema xumuyeckux dmemeHToB /[l 1. MengeneeBa» ¢ 4YHUCIOBBIMH
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsh sjpa, ooOiee
YHUCJIO JIEKTPOHOB U PACIPENCICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XMUMHYECKUE DJIEMEHTHI; HEOPraHWYCCKHE BEIIECTBA;, XMMHYCCKUC
peakuuu (1Mo YUCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY (D QEKTy, 1Mo
W3MEHEHHUIO CTETICHH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEHIECCTB Pa3IUYHBIX
KJIACCOB, TOJTBEPXkasi ONMUCAHWE MPUMEpPAMU MOJICKYJSIPHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUI C OMIOPOM HA CXEMBI;

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX COCTaBa U CTPOCHHS;
BO3MOJKHOCTH TIPOTEKAHWUS XHMHUYECKHX TMPEBpAIeHUH B PA3IMYHBIX YCJIOBHUSAX TIOCIE
MPEABAPUTEIIBHOTO OOCYXJCHUS C TIearoroMm;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJTFO XUMHYECKOTO 3JIEMEHTA 10 (hOPMYJI€ COSTMHEHHUS; MACCOBYIO JIOJTFO BEI[ECTBA B PaCTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEAKIIMH C OTTOPON Ha arOPHUTM;

MIPUMEHSTh OCHOBHBIC OIEPAIUA MBICIUTEIHLHON NEATETbHOCTH — aHAIW3 W CUHTE3,
cpaBHeHHEe, 0000IIeHHe, CHCTeMaTH3alus, KIacCH(PUKAIMs, BBISBICHUE  IPUYUHHO-
CJII€ACTBEHHBIX CBS3EH — I U3YYEHUS CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIUI; €CTECTBEHHO-
HaydHbIE METOJbl TIO3HAHUS — HAOIIOJCHUE, HW3MEpPEHHEe, MOJICITUPOBAHUE, SKCIICPUMEHT
(peanvbHblll U MbICTEeHHbIL) TIO]] PYKOBOJCTBOM TeAarora,

CleoBaTh MpaBWjaM  IOJb30BaHMSI XMUMHUYECKOW TOCYI0N U J1abOpaTOpHBIM
obopymoBaHHEeM, a TaKkKe TMpaBWiaM OOpalleHHusl C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OIBITOB IO TIOJYYCHHIO U
cobupaHnio ra3000pa3HBIX BEIIECTB (BOJOPOJA U KUCIOPOJIA), TMPUTOTOBICHUIO PAaCTBOPOB C
onpenei€HHOM MacCOBOM J0JIe pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh W MPOBOJMTH
XUMHUUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOpOB (Jlakmyc, (peHosdTanenH, METUIOPaHX | JIp.), MOATBEPKIAIOIINX KaueCTBEHHBIN
COCTaB HEOPraHMYECKHX BEHIECTB (KAYECTBEHHBIC PEAKIMM Ha HOHBI) TOJ PYKOBOJCTBOM
megarora.

9 KVIACC

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATUH: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WMOH, KaTHOH, AaHWOH, IPOCTOE€ BEUIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCICHMS, XUMHUYECKas PpEaKklUMs, XUMHUYECKas CBS3b,
menno6ou 3¢ghexm peakyuu,MOJb, MOJSIPHBI 00BEM, PacTBOP; HIEKTPOJIUTHI, HEAIEKTPOIHTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMS, pEeaKIMM HOHHOIO OOMEHa, KaTalu3aTop, Xumuueckoe
pasHosecue, obpamumvle U HeobOpamumvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu, OKHCIUTENb, BOCCTAaHOBHUTENb, OKHUCICHHME U BOCCTAaHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEepPHOCTh, XMMHUECKasi CBSA3b (KOBaJECHTHAs, MOHHAs, METAaJUINYecKas), KpHUCTallInuecKas
peIETKa, KOppo3us Memainios, CHIa8bl; CKOPOCMb XUMUYECKOU peakyuu, TPEAEIbHO
nomyctumas konnentpauus (I1J1K) Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. 1. 1) ¥ IpUMEHATH
9TH MOHATHUS IIPU ONIMCAHNY BEIIECTB U UX IPEBPALEHUI;

WCIOJb30BaTh 3HAKU U CUMBOJIBI JJIs1 (PUKCAIIMM PE3yIbTaTOB HAOIIOICHU, COCTABICHU S



dbopMynT BEIIECTB M YypaBHEHUN XUMUYECKUX pEAKIMid, 3alyCH JaHHBIX YCJIOBHM 3ajad.
Hcnonb3oBate oOo3HaueHus, wuMeronuecs B llepuoanyeckoi cuctemMe ©  TaOmUIE
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEN B BOJIE JUISl BHIIIOJIHEHUS 3aJIaHH.

ONPENIEsATh BAJICHTHOCTh M CTENEHb OKUCIICHUS! XUMUYECKUX JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOIO COCTaBa; IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KilacCy COEAUHEHHH ¢
OTIOpOl HA OMpEeNeJeHUs, B TOM YHUCIE CTPYKTYpUPOBAHHBIC; BUIbI XHMHUYECKOW CBS3H
(koBasieHTHAsl, MOHHAs, METAJUIMUECKas) B HEOPraHWYECKUX COCIMHEHUSX; 3apsj HOHA IO
XUMUYECKON (opMysie; XapaKTep Cpellbl B BOAHBIX pacTBOpax KHUCIOT U IIEJOYEH, mun
KPUCMALIUYECKOU PeuémKy KOHKPEMHO20 eeujecmea,

packpsiBaTh cMbica [lepuoanueckoro 3akona (.M. MeHneneeBa u JeMOHCTPUPOBATH €T0
MOHUMAaHHE: Onucvleams U xapakmepuzosams Tadmuunyto (opmy Ilepmomudeckoil cucTeMsbl
XUMUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moArpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpynmna)», manble u Oosblue NEPUOJIBI;, cOOmHOCUmMb O0003HAYEHUS, KOTOpbIE
MMEIOTCSI B TIEPUOJIMYECKON TaOJMIle, ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij spa, 0011ee YUCIIO AIEKTPOHOB U PACTIPEIEICHHE UX
MO0 DJEKTPOHHBIM CIJIOSIM); 0O0BACHAMbL OOIIUE 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX AJIEMEHTOB U WX COCIMHEHHUM B TIpe/iesiaX MaJIbIX TIEPUOJIOB U TJIaBHBIX TOATPYIII C
Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCU(PHUITMPOBATh XUMHYECKUE DIIEMEHTHI, HEOPTAaHMYECKHE BEIECTBA; XUMHUUYCCKHE
peakuu (10 YUCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY (D QEKTy, 1Mo
W3MEHEHUIO CTETICHEW OKHMCIICHHS] XUMUYECKHUX DJIEMEHTOB) C OMTOPOM HAa CXEMBI,

XapaKTepHU30BaTh (OMMCHIBATh) OOIIHE U CIEIM(PUISCKUE XUMHUIECKIE CBONCTBA BEIIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/Iasl OMMCAHNE TPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YpaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C ONIOPON HA CXEMBI;

COCTaBJISITh YPABHEHMS SJEKTPOJUTHYECKOW JMCCOIMAIIMM KHUCIOT, IIEJIOYEH U COJIEH;
MOJIHBIE M COKpalléHHbIE YypaBHEHUS peakluil HMOHHOTO OOMEHa; YpaBHEHHUS peaklui,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T'€HETHMYECKOM CBS3M MEXKJy BEIIECTBAMHM Pa3IUYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIWUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUA IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HMX CTPOEHHUS; BO3MOYKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBpaIlleHui ocTe MpeABaApUTEIHHOIO 00CYKICHHS C MeJaroroM;

BBIYUCIIATH OTHOCHUTEJIbHYK0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1o (opMylie COSTUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOM pPEaKIU C ONIOPOU Ha aIrOpUTM;

cleoBaTh MpaBWJIaM  [IOJIb30BAHHUS XUMHUYECKOW TMOCYIOW H  J1abOpaTOPHBIM
obopynoBaHueM, a Takke IMpaBWwiaM oOOpalleHusl C BEHIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU [0 BBIMOJHEHUIO JA0OPATOPHBIX XHUMHUYECKUX OIBITOB MO TOJYYCHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YTIIEKUCIIOro ras3a);

MIPOBOJIUTh PEAKLUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MyTEM XJIOPHA- OpoMuiI-, HMOAHI-, KapOboHaT-, ¢ocdar-, cummkar-,
cynbdar-, TUIPOKCHUI-HOHBI, KATHOHBl aMMOHHMSI ¥ HMOHBl HW3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTaHMUYECKHUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE ONEPALIMM MBICIUTEIBHON NIE€ATEIbHOCTH — aHAJIM3 M CUHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEeMATU3aIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — Ui
M3Y4YEeHHs CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIIM; €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS —
HaOI0IeHNEe, U3MEPEHHEe, MOACTUPOBAHNE, IKCTIEPUMEHT (pealbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3iaeioB u JuexkTponHble (u¢poBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oKcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa. Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsarue 06 5 | 1 bu6mmoreka [IOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuiyeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriydreHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpymmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IVTAHUPOBAHMUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | Ha TIPHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTeie U CI0KHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmmorexa [IOK
Yp yi https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA I'a3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
58 cUCTEMATH3alUs 3HaHWH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas padoTa
KontponbHas padota Ned4 o Teme
bu6mmoreka [JOK
59 «CTtpoeHne atoMa. XMHYECKasi CBA3b
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
60 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bub K
61 HNonnas xumuueckas CBsizb uommorexa 110
https://m.edsoo.ru/00adac34
& KoBanentHas nonsipHas XuMuueckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bubmuoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE ! bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
66 O 1
KHCJIHTCITH M BOCCTAHOBUTCIH https://m.edso00.ru/00adb076
PesepBHrlil ypok. O00011€HIE U
67 CI/ICTI;MaTI/BZp WS 3HAHUH 110 TEME 1 bubnmorera [TOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBSA3b)
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCcTeMaTU3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTALIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca»
6 Kiaccudukanus XuMuaeckux | bubnuorexa [JOK
peaKkuii MO pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEAKIIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHHU.
bu6mmoreka [JOK
8 @DakTOopsl, BIUAIOIIAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nmucconuarui. CuibHbBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeeab

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, (GU3nuecKue U XMMUYECKUe
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

https://m.edsoo.ru/00adfebe




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAILIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOIEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJILTATAM OCBOEHUA OCHOBHOM

8 KJIACC

OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TIOHSATHUS»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX [OHSTHH: aTowm,
MOJIEKYJa, XMUMHUYECKHH D3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHasi M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIAPHAs Macca, MaccoBas J0Js XUMHUYECKOro
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KiacCUpUKalus  peakuMil:  peakuuud  COEOUHEHMs,  peaKluu
pa3oKEeHUs, peakluM 3aMEIleHHus, pPeakuuu OOMeHa, DJK30- H
SHAOTEPMHUUYECKHE DPEAKIHH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBOp,
MaccoBas 10J1s BellecTBa (MIPOLEHTHAs! KOHLEHTPAllKs) B pacTBOPE

1.2

HUILTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MIOHATHH H
IPUMCHATH O3THU NOHATUA IMPHU OIIMCAaHNU BEHICCTB U UX npeBpameHHfI

1.3

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJieHHS (Hhopmyl
BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIDHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPpCACIIATD BaJICHTHOCTDb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCAUMHECHUAX

1.6

KIaccu(UIMPOBaTh XMMHUYECKHE peakuuu (M0 YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIJI0BOMY 3((heKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJSAPHYHO W MOJIIPHYIO MacCChI
BCIICCTB

1.8

BBIUUCIIATh MACCOBYIO JIOJIFO XMMHYECKOTO 3JIeMeHTa 1o (opmyiie
COCTMHEHMS,

1.9

BBIUUCIIATE MACCOBYIO JOJIIO BCHIECCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUSA — HAOIIOJCHHE,
U3MEpeHne,  MOJEIUPOBAHME,  OKCHEPUMEHT  (peanbHBli U
MBICIIEHHBIN )

IIo Teme: «Baxnelie MPpEACTAaBUTCIIN HCOPraHUYCCKUX BCUICCTB»

2.1

PAaCKpbBIBATH CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSATHUH: OKCH,




KHUCji0Ta, OCHOBAaHUC, COJIb

2.2

OIIPENENATh IPUHAUICKHOCTh BELIECTB K ONPENSIIEHHOMY KIJIACCy
COeMHEHUH 1Mo Gopmynaam

2.3

KJIaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNUYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME XWMUYECKHE CBOICTBa
BEUIECTB PA3JIMYHBbIX KJIAcCOB, MOJTBEP)KJasl ONUCAHHE IMpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOUINX XMMHUECKUX peaKLuit

2.5

ITPOrHO3UPOBATH CBOMCTBa BC€IIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOT'O COCTaBa, BO3MOXHOCTHU MPOTCKAHUA XUMHYCCKUX
npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUaM OOpaIlEHUs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKUIHUSMHU TI0 BBITIOJIHEHUIO
71a00PATOPHBIX XUMHUUYECKUX OMNBITOB IO TMOJIYYEHHIO M COOMpaHHIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOPOAAa U KHCIOpPOJAd), MPUTOTOBIIECHUIO
pacTBOpPOB C ONPEACIEHHOW MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH U MPOBOJIUTH XUMUYECKHAE SKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO pPACTBOPOB IIeNo4Yed U KUCIOT C TOMOIIbIO
WHJMKATOPOB (JTakMyc, (heHon(Tanent, METUIIOPAHXK U APYTHe)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIuu

I[To Teme: «llepmommueckuit 3axkoH u Ilepuoguueckas cucrema
xumuueckux sneMeHToB J[. M. MennpeneeBa. CTpoeHHE aTOMOB.
Xumudeckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKITUN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUH: SOpO aroma,
JNIEKTPOHHBIA CJOW aroma, aToMHas oOpOHuTalb, paauyc aroma,
XMUMHYECKas CBs3b, MMOJIAPHAS W HEMOJISIpHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPHUIIATENILHOCTh, HWOHHAs CBfA3b, HOH, KaTHOH, AaHHOH,
CTETeHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTb XHUMHUYCCKHUEC JJICMCHTBI

3.3

OIKCHIBATh U XapaKTEpU30BaTh TaOIMYHYIO (Gopmy [lepuomnveckoit
CHCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jiMyarTh MOHATUS «TJIaBHAS
noarpynma (Arpymma)» u «mnobounas mnoarpynna (brpymma)y,
«MaJIbIe» U «OOJIBIITUEY TTEPHOIbI

34

packpbiBaTh cMbica [lepuoauveckoro 3axkona .M. Menpaeneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOVCTB
XUMHUUYECKMX DJIIEMEHTOB OT HUX MOJIOKeHUus B Ilepuoamueckoit
CHCTEME

3.5

COOTHOCHUTD O603Ha‘-IeHI/I5{, KOTOPBIC HUMCIOTCA B Ta6n1/1ue
((HepI/IO,Z[I/I‘leCKaSI cucreMma XUMHNUYCCKHUX 9JICMCHTOB I[I/I
MeHpeneeBa» C YUCIOBBIMU XapaKTCpUCTUKaMu CTpPOCHUS AaTOMOB
XUMHUYCCKHUX OJICMCHTOB (COCTaB H 3apsana dapa, OGH.ICC YHUCJI0




JIEKTPOHOB U paclpeAeseHUE UX 0 AIEKTPOHHBIM CJIOSIM)

3.6

ONIpCACIIATD CTCIICHDb OKHMCJICHUA 9JICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

3.7

ONpENENATh BUJA XUMHUYECKON CBsI3M (KOBaJE€HTHas U HOHHAas) B
HEOPraHNYECKUX COCIUHEHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo Teme: «BeniecTBo u XUMHYECKas peAKIUs»

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TIOHATHH: pPacTBOD,
AIIEKTPOJHTHI, HEIIEKTPOJHTHI, AJIEKTPOJIUTHYECKAs TUCCOIUAIINS,
peaknuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PAaBHOBECHE,
oOpaTtumble u HeoOpaTHUMBbIe peakuuu,
OKHUCITUTEITFHOBOCCTAHOBHUTEIIbHEIC peakiuy, OKHUCITUTEITb,
BOCCTAaHOBHTENb, OKHCIIEHHE ¥ BOCCTAHOBJICHHE, aJIOTPOTIHSA,
aMm(oTepHOCTh,  XUMHUYECKas CBiI3b  (KOBJICHTHAs, HOHHAas,
MeTajyinyeckas), KpUCTalsInyeckas pemérka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATUN U
OPUMCHATH O3THU NOHATHUA IMPHU OIIMCAaHHWU BEHICCTB U UX npeBpameHHﬁ

1.3

COCTaBIIATh ypPaBHEHUS ODJICKTPOJUTHYCCKON JMCCOIUAIIUM KHUCIIOT,
HIeJI0OYeld M COJICH, IMOJIHBIE W COKpAIIEHHBIC ypaBHEHUS peaKIHi
MOHHOT'O 0OMeHa

1.4

PaCKprIBaTh CYIIHOCTH OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
IMOCPEACTBOM COCTABJICHUA 3JICKTPOHHOTI'O 0ajaHca 3THX peaKuHﬁ

1.5

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH pe€aKkuuun

ITo Ttemam: «HemeTamnel M UX coeauHEeHHs» U «MeTamnbl U HUX
COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U crelMPUUecKue XUMHUECKUe
CBOMCTBa MPOCTBIX M CJOKHBIX BEIIECTB, MOJATBEPXKIas OIMUCAHHE
IpUMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX peaKIui

2.2

COCTaBJIATh YpPAaBHCHHSA peaKquI, MNOATBCPKAAOINNUX CYIICCTBOBAHUC
T€HETUYECKOM CBA3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOYHOCTH MPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUI B Pa3slTUIHBIX
YCIIOBUSIX
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CIEAOBaTh MpaBWJIaM MOJIb30BAHWS XUMHUYECKOM TIOCYyIOW H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TAaKXKE IMpaBWJIaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIMIOJHCHUIO
1a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO W COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKHCIIOTO ra3a)

2.5

IMPpOBOAMTL PpCaKHM, MMOATBCPKAAIONINC Ka4eCTBEHHBIA COCTaB
Pa3iIMYHbBIX BCIICCTB: pPaACIO3HABATH OIIBITHBIM HYTCM XJiopuna-,
Opomuna, womwa, KkapOonar, Qocdar, cwimkar, cyibdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHBbI H3YUCHHBLIX MCTAJIJIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHNUECKHUX BEILIECTB

ITo Teme: «XuMus u OKpy)Karomas cpeiar»

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XHUMUYeckux moHarui: [IIK
BEILIECTBA; KOPPO3HsI METAIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEPAIlUU MBICIIUTEIIBHON JIEATEIIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTH3aIlUIo,
BBISIBJICHHC TPUYUHHO-CIICACTBCHHBIX CBS3eH — JUISI  W3YYCHHS
CBOWCTB BEIIECTB M XHMHYCCKHX PEaKIUH; €CTECTBCHHOHAYJYHBIC
METOJbI TIO3HAHUS — HAONIOJICHNEe, H3MEpPEHUE, MOJCITUPOBaHNE,
9KCIIEPUMEHT (peaJbHbIA U MBICJICHHBIN)




8 KJIACC

INPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM Ye€IOBEKA. XHUMHUSA B CUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BEIIECTB

1.2

ITonsarue o METOJaX IMO3HAHUA B XUMUH. YucTteie BeUICCTBAa U CMECH. Croco0nI
pa3aeineHus: cMecen

1.3

ATOMBI M MOJEKyIbl. XHUMHYECKHE 3eMEHTbl. CHMBOJBI XHUMHUYECKUX
a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ cocTaBa  BemectB.  OTHOcUTENbHAass ~ aTOMHas  Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTA
B CO€IMHEHNH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COECTUHEHHM

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMHUYECKas peakius U e€ MpPU3HAKHU.
3aK0H COXpaHEHHS MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kinaccudukarus
XUMUYECKUX PEeaKIuii (COeTUHEHMS, PA3JIOKEHHS, 3aMEIeHUsI, 0OMEHA)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboTel B Jaboparopuu U TpuéMamMu oOpaimieHus ¢ J1abopaTOpPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIMCaHHWE (HU3MYECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOMoJaeHHe (U3NYecKux (IUIaBJIIEHHE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE W KOHJCHCAIMS BOJBI) U
XUMUYECKUX  (TOpEHHE  CBEYHM, NPOKAIMBAHUE METHOH  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIOTOW) SIBJICHUH, HAONIOJCHHE W OIKMCAHUE
NPU3HAKOB TPOTEKAHUS XMMHUYECKHX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCJIOTBI C XJIOPUIOM Oapusi, pa3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHHH, B3aUMOJICHCTBHE JKeJe3a C pacTBOPOM
comu menu(1l), m3ydenue criocoOoB pasnesieHus: cMecel (C MOMOIIBI0 MAarHHTa,
¢bunpTpOBaHUE, BHIMApUBAHUE, MUCTWILISAIUS, XpomaTorpadus), MpoBeAcHUE
OUHUCTKH MMOBapEeHHOM COJM, HAOJIIOJEHUE U ONTUCAaHNE PE3yIbTaTOB IPOBEACHUS
OMbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JlaHME MoJiesei
MOJIEKYI (IIapOCTEPKHEBBIX)

Baxwueiiune MNpEACTAaBUTCIIM HCOPraHNYCCKNUX BCIICCTB

2.1

BO3,ZLYX — cmech raszoB. CocraB BO3ayXa. KI/ICJ'IOPOII — JJICMCHT U HPOCTOC
BemiecTBo. Haxoxxnenue KHCJIOpOoJa B IPUPOL, (I)I/ISI/I‘-IGCKI/IG N XUMHUYCCKUC




cBoiictBa (peakiuu ropenus). Oxcunpl. [lpumenenue kuciopona. CrocoOb
MOJIydeHUsI KHUCIOpoJa B JIaDOpaTOpMu W MPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupoze. O30H — aJutoTporHas MOAU(UKAIIUS KUCIOPOoia

2.2

TennoBoit 3pPeKkT XUMUUECKOH peakuy, TEPMOXUMUYECKHUE YPAaBHEHHUS, IK30-
Y DHJIOTEPMUYECKUE peakMU. TOIINBO: yrojib U MeTaH. 3arps3HeHHE BO3/1yXa,
YCHJICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopon — anemeHT u npocroe BemecTBo. HaxoxaeHue BOIOpoAa B MPUPOJIE,
¢m3uYecKkne W XMMHUYECKHE CBOWCTBA, TNPHMEHEHHE, CIIOCOOBI TOITyYEHHS.
Kucnortel u conu
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MouisipHblii 00BEM ra3oB. Pacué€rbl 1o XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoWcTBA BOAbl. Boga kak pactBopuTenb. PacTBOpBL
Hacpiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B mpupojie U B KU3HM 4denoBeka. Kpyrosopot
BOJBI B NpPHUPOAE. 3arps3HEHHE MPUPOIHBIX BoA. OXxpaHa W OYHUCTKa
MIPUPOJIHBIX BOJT

2.6

Knaccudukanus neopranmdeckux coenunenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yrolue (OCHOBHbIE, KHCIOTHblE, aM(OTepHbIe) U
HecoseoOpasyronue. HomeHnkiatypa oxcugoB. DU3HYECKHE W XUMUUYECKHE
CBOMCTBa OKCUIOB. [ToydeHne okcuion

2.7

OcnoBanms. Knaccudukanus ocHOBaHMI: MIENOYM HW  HEPACTBOPUMBIC
ocHoBaHusl. HomeHnkiarypa ocHoBaHu. PU3NYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [TonyyeHue ocHOBaHU

2.8

Kucnortel. Knaccudukanus kucmor. Homenkmarypa kucior. dusnueckue u
XUMHAYECKHE cBoMcTBa KuciaoT. Pgan aktuBHoctu MetauioB H.H. Bekerosa.
[Tosnydenue KUCiIoT

2.9

Comu. Homenknartypa coisieil. @uU3MYeCKUe W XMMHYECKHE CBOMCTBA COJICH.
[Tonydyenue coneu

2.10

I'enernueckas cBSI3b MECXKAY Kl1aCCaMH HCOPraHUYCCKUX CO@,Z[I/IHCHI/Iﬁ

2.11

XVUMUYECKUN  DKCIEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpKaHUS
KUCJIOpO/a B BO3JyXe, IOJydyeHUe, coOMpaHue, pacrno3HaBaHWE M U3y4dEHHE
CBOMCTB KMCJIOPOJA, HAOIIOAEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIOBHSI BOBHUKHOBEHUS M MIPEKpallleHus: ropeHus (1moxapa), 03HaKOMJICHHE C
oOpa3llaMM OKCHJOB U OINMCaHME UX CBOMCTB, NOJydeHHe, coOupaHue,
pacrio3HaBaHME M M3y4YE€HHE CBOWCTB BOJOpOJa (rOpeHue), B3auMoJeicTBUE
Bojiopoia ¢ okcugoM Meau(1l) (Bo3MOKHO MCHOIb30BaHUE BUEOMATEPHAIIOB),
HaOmroileHe 00paslioB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEOBaHUE
0COOEHHOCTE  pacTBOPEHHUS BELIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMIPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aMMOJICHICTBUE BOJBI C MeTaJUIaMU (HAaTpUEeM U KaJlbI[UeM)
(BO3MOXXHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB), OINPEAEICHUE pPacTBOPOB
KHCIOT M IIeJoYed C TOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHUE OO0pasloB




HEOPraHMYeCKUX BEIIECTB pPAa3IMYHbIX KJIACCOB, HAOIIOACHUE W3MEHEHUS
OKpaCKM WHJMKAaTOPOB B pPAacTBOpPAX KHUCIOT M IIEJIOYEH, H3ydCHHUE
B3aumojiericTBus okcujga meau(Il) ¢ pactBopoM cepHOIl KHCIOTBI, KHCIOT C
MeTalUIaMU, PEaKIUA HEUTPaIU3allHy, I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOIO MeTajula JPYTMM W3 pacTBOpa COJIM, peUIeHue
JKCIIEPUMEHTANIBHBIX 3a/1ad MO0 TeMe «BaxHehmme Ki1acChl HEOPraHWYECKHX
COCIMHEHUN»

[Iepnognueckuit 3axoH u [leproauueckas cucteMa XMMUYECKUX dJIEMEHTOB
J.1. MenpaeneeBa. CTpoeHne aroMoB. XuMu4ecKas CBsi3zb. OKUCIUTEIBHO-
BOCCTAHOBHTEIIBHBIE PEAKIIUN

3.1

[lepBpie mMOMBITKM KJIACCU(PUKALMU XUMHUYECKUX dieMeHToB. Ilonstue o
IpyNMax CXOJHBIX AJIEMEHTOB (ILEJOYHbIE U IIEIIOYHO3EMEIbHbIE METalIbI,
TaJIOTeHbl, MHEPTHBIE Ta3bl). OIEMEHThI, KOTOpble 00pa3yioT am(poTepHbIe
OKCHUJbI U TUAPOKCUIBI

3.2

[Tepnognueckuit 3akoH. [leprnoguueckas cucteMa XuMU4YeCKUX 1eMeHToB 1. 1.
Meneneesa. KopoTkonepuoaHas )51 JUIMHHOTIEPHUO IHAS (hopMbI
[Tepuonnueckort cucrembl xumudeckux oanementoB .M. Menzeneesa.
[Iepuoasl m rpynmsl. PU3HMYECKUH CMBICI HOPAJKOBOTO HOMEpPA, HOMEpPOB
Iepuoaa U TPyIIIbI JJIEMEHTA

3.3

Crpoenune atomoB. CocTaB atoMHbIX snep. M3otonbl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMUYECKHX 3JIEMEHTOB
ITepuonnueckoit cucremol .M. MenaeneeBa. XapakTepucThka XHMHUYECKOTO
3JIEMEHTa Mo ero nojoxkeHuto B [lepuoanyeckoii cucreme [I.1. Menneneena
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3aKOHOMEPHOCTH M3MEHEHMsI pajadyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METaJUIMYECKUX M HEMETAUIMYECKHMX CBOMCTB IO TpynmaM H IEpPHOJaM.
3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckodl CUCTEMBbI XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HaykKd M npaktuku. .M. MenneneeB — y4€Hbld u
rpaKJIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (moJsipHas M HEMOJISIpHAsi)  CBSA3b.
DNEKTPOOTPULIATETHLHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b

3.6

Crenenps okucieHus. OKUCIMTEIHFHOBOCCTAHOBHUTEIBHEIC PCaKIuu. Hpoueccm
OKHCJICHMS M BocCTaHOBJICHUA. OKHUCINUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHYECKUM OKCIICPUMCHT: H3YUYCHUC O6p33HOB BCIICCTB MCTALLIOB H
HEMCTAIIOB, B3aMMOICUCTBHE TMAPOKCHJa HHUHKa C paCTBOpaMH KHUCIOT H
Luenoqeﬁ, MMPOBEACHUEC OIBITOB, WIINIFOCTPUPYIOIIUX NMPHUMEPBI OKHUCIUTCIIBHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (ropeHHe, pCaKknuun pa3ioxCHUs, COG,[[I/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemectBo 1 xumMHu4eckas pcaKkuus. HOBTOpCHI/IC




1.1

[Iepnognueckunt 3akoH. Ilepuonnueckas cucrema XMMU4ECKUX 31eMeHTOoB 1. 1.
MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHMUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX INEPUOJIOB, Kallus, KadbLUsil U HUX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM 3JI€MEHTOB B Ilepumonnueckoin
CUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CrpoeHue BeliecTBa: BHUABl XMMHUYECKOM CBs3U. THUIBI KpHUCTaNIMYECKUX
pPEETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH
U BHJIa XuMudeckoi cBszu. Kiaccuukanuys 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXIyHApOJHAas U TpUBHaJIbHAs). XMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIMUXCSA K  Pa3Iu4HbIM  KJACCaM  HEOPraHWYECKUX COEIUHEHH,
TE€HETUYECKasl CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3

Krnaccudukanus XuMu4eckuX peakuuid Mo pa3audHbIM MIpU3HaKaM (10 YHUCITY U
COCTaBY YyYacTBYIOIMX B pPEaKIUH BELIECTB, IO TEIIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTETEHEH OKHUCIIEHHS XUMHUYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH,
[0 y4acTHUIO KaTaiusaropa). OK30- M DHIOTEPMHUYECKHE DPEaKlluy,
TepMOXUMHUYECKHUE ypaBHEeHUs. [IoHATHE O CKOPOCTU XUMUYECKOM peakiuu

1.4

[TonsiTne 06 oOpaTUMbIX U HEOOpATUMBIX XHUMHUYECKUX peakuusax. [lonstue o
TOMOTE€HHBIX M IeTepOreHHbIX peakiusax. [loHaTre o XumMuyeckoM paBHOBECHUHU.
@dakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd U TOJI0KEHHE
XUMHUYECKOTO PABHOBECHS

1.5

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE peaxuu, AIIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C MCIHOJIb30BAaHUEM METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumuueckoi cBszu. CreneHs auccounanui. CUIbHBIE U claOble 3JEKTPOJIMUTHI.
Peakuuu noHHOro oOMeHa. YcCioBUS MPOTEKAHUS peakUUid MOHHOro oOMeHa,
MOJIHBIE U COKpauléHHble HOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMH MW COJEM B CBETE TMIPEACTABICHHH 00 JJICKTPOJUTHYCCKOU
muccouuanuu. KauectBeHHble peakiiuu Ha HOHBL [loHsITHE O ruAponn3e coye

1.7

XUMHUYECKUM OKCIICPUMCHT: O3HAKOMJICHHC C MOACIIKIMH KPHCTAJJIMYCCKHX
peHléTOK HCOPraHM4CCKUX BCIICCTB — MCTAJJIOB W HCMCTAJIJIOB (rpa(bI/ITa n
anMasa), CJIOKHBIX BCHICCTB (XJ'IOpI/II[a HanI/ISI); HCCICAOBAaHHUC 3aBHCHMOCTH
CKOpPOCTHU XUMHYECKOU p€akuun OT BO3,I(€I>1CTBH$I Ppa3 IMYHbIX (baKTOpOB;
HCCIICA0BAHUC QJICKTPOIMPOBOAHOCTU pacTBOpPOB BCIICCTB, mpornecca
JucConnanun  KHUCJIOT, menodyerd ©  coliei (BOSMO}KHO HUCIIOJTB30BAHHEC
BI/I,Z[eOMaTepI/IaJ'IOB); MMpOBCACHUC  OIIBITOB, HWIIOCTPHUPYIOIIUX  IIPU3HAKU
IIPOTCKAHUA peaKHHI’I HOHHOTO0 0OMEHa (O6p8.30BaHI/Ie ocCaakKa, BbIACJICHUC Ia3a,
o6pa3013aHI/Ie BOI[H); OIIBITOB, HWJUIFOCTPUPYIOIIHUX IIPUMEPBI OKUCIUTCIIBHO-
BOCCTaHOBUTCIIBbHBIX peaKuMﬁ (FOpCHI/IC, pCaKkiinun pa3jIoOKCHUA, COC,Z[I/IHCHI/U{);
PacCnmo3HaBaHUC HCOPraHNYICCKUX BCIICCTB C IMOMOUIBIO KAYCCTBCHHBIX peaKuHﬁ
Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4




Hemeranns u ux COCIUHCHUA

2.1

OOmass xapakTepucTuka rainoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okuciaenus. CTpoeHne u GU3nYecKrue CBOMCTBA MPOCTHIX
BELIECTB — TaJOr€HOB. XHMHUYECKHME CBOMCTBA Ha [pUMEpEe Xjopa
(B3auMozeilicTBUE € MeTajllaMH, HEMETaJUIaMH, IejodaMu). XJIOpPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4Y€HUE, puMeHeHue. JlelictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uesloBeKa. BaxkHenmue XJIOpUIbl U UX
HaXO0/IeHUE B IPUPOJIE

2.2

OO6mas xapaxkrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHrne U Gpu3nvecKkre CBOICTBa
MPOCTHIX BEIIECTB — KHUCIOpOJa W Cephl. AITOTPONHBIE MOJAUPUKAINN
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)I/ISI/I‘~ICCKI/IG M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIO0Ta, (1)I/ISI/ILICCKI/IG W XAMHYECKHE CBOMCTBa
(oOmuMe Kak MpeAcTaBUTENS Kiacca KHCIOT U crenuduueckue). XuMUYECKHe
peaknuu, JeKanme B OCHOBE MPOMBIIUIEHHOTO Crioco0a IMOJydeHHs CepHOU
KHCIIOTHBI. HpI/IMeHeHI/Ie. Comn cepHoﬁ KHCJIOTBI, Ka4Y€CTBCHHAsA PpCaKOus Ha
cynbdar-uon. HaxoxmeHue cepbl U €€ COCAMHEHUH B NpUpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHHS

2.3

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIECHUA. A30T, pacipoCTpaHEHUE B MPUPO/IE,
(bu3mveckne U XuMHIeckrne cBoiicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUE U XUMHUYECKUE CBOWMCTBA, IMPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
(du3znueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHWe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYEeCKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa, MOYBI
1 BOJOEMOB)
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docdop, amnorponHsie Mogudpukanuu (ochopa, Gu3NUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas xuciora, QGuU3NYECKHE WU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe
MUHEPAJIbHBIX YI00pCHHIA

2.5

OOmast xapakrepuctuka 31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIUIEpOJ, aJIOTPOIIHBIE
MoIu(UKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKHEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
uX (U3NYeCKue M XUMHUYECKHE CBOICTBA, JEHCTBME Ha XUBBIE OPraHU3MBI,
MOJIydeHHUE U MPUMEHEHHUE. DKOJIOTHYecKHe MpoOIeMbl, CBSI3aHHbIE C OKCHIOM
yrnepoga(lV); rumoresa rio0ambHOrO MNOTEIUICHHS KIMMAaTa; MapHUKOBBIN
spdexT. YronpHas KucioTa U €€ COoiM, MX (PU3MUECKHe U XHUMHUYECKHE




CBOICTBa, MOJy4YeHHE W NpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonbs3oBanue KapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUIEHHOCTH H
CEJILCKOM XO3IMUCTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHHSIX
yriepoga (MeTaH, 3TaH, STHJCH, AaleTWICH, STaHOJ, TJIHIEPHH, YKCyCHas
kucioTa). Mx cocraB W xumuueckoe crpoeHue. [loHsATHE O OHOJOrHYECKH
BO)XHBIX BEIIECTBAX: XHpaX, Oelkax, YriIeBoJaX — W WX pPOJIM B JKU3HHU
4eloBeKa. MaTepualibHO€ EAMHCTBO OPraHMYECKHX M HEOPraHMYEeCKHX
COCIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IOJIyY€HUE U
npuMenenne. CoenuHeHHus] KpeMHUsi B npupoje. OO6mme mpeacraBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoil kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xkene300eroH. [Ipobiembl Oe30macHOTO
WCIIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUaJIOB B MOBCEIHEBHOMN KU3HU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHCIJIOTBI; IPOBEICHUE KAaYECTBEHHBIX PEAKIMN Ha XJIOPHJI-
WOHBI W HAOJIOJEHWE TPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(u3nyecKkue U XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
WCIOJIb30BAHME BUJEOMATEPHANIOB); O3HAKOMJICHHE C 0OpaslaMu XJIOpPUIOB
(raoreHnI0B); O3HAKOMJICHHE C oOpasliaMu cephl U €€ COCIMHCHHUSIMU
(BO3MOXHO HCIIOJIB30BAaHWE BHUICOMATEPHUANIOB); HAOMIOIEHHWE TIpoliecca
00yrnMBaHUs caxapa ToJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
M3y4YeHHUE XUMHYECKUX CBOWCTB pa30aBJICHHOW CEPHOW KHUCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cynb(ar-uoH u HaOJIOAeHHE TMpU3HaKa eé
IPOTEKAaHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa 1 ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHWE BHJEOMATepUajoB), oOpa3amMu
a30THBIX U (HochHOPHBIX YAOOpPEHUI; TOJIydeHHEe, COOMpaHKe, paclio3HaBaHUE U
U3y4eHUE CBOMCTB aMMHaKa; MPOBEJCHHE KaueCTBEHHBIX pEaklMil Ha HOH
aMmMoHMST U (docar-uOH U HU3YYEHHE MPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICICTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB); M3y4CHHE MOJIENeH KPUCTANIMYECKUX
pemérok anmasa, rpadura, ¢yiepeHa; O3HAKOMJICHHE C IPOLIECCOM
azcopOLMu pacTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTUBOrasa; MOJydeHHe, cCOOMpaHHe, pacro3HaBaHUE W H3YUYECHHE CBOWCTB
YIJIEKUCIIOTO Tra3a; MpOBEeleHHWE KadeCTBEHHBIX peakluii Ha KapOoHaT- u
CUJIMKAT-UOHbl M H3yYEHUE IMPU3HAKOB HUX TNPOTEKAHMS; O3HAKOMIIEHHUE C
NPOAYKIMEN CHIMKATHON MPOMBILIJIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1o Teme «BaxkHeille HeMeTallIbl U UX COSIUHEHUS

MeTannsl ¥ UX COeIMHEHUS

3.1

OO01mas xapakTepUCTHKa XMMHUYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojioxkeHus B llepuogmueckoid cucrteMe XuUMHUYECKUX 2dnemeHToB J[.H.
MeneneeBa u ctpoenust aroMoB. CTpoeHre MeTallioB. MeTanyeckas CBsi3b U




MeTajyIn4yecKkasl ~KpUcCTalsIndeckass pemérka. OJIEKTPOXUMHUYECKHH  psf
HaIpsHKEHUH METaJUIOB

3.2

du3nuecKkue ¥ XMMHUYECKUE CBOKWCTBA MeTaisioB. OOIIHe crocoObl MoTydeHus
MeTa/uioB. [loHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIILIJIEHHOCTH
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[Ilenouynsle MeTayuibl: nosoxeHue B llepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB .M. MeHeneeBa; cTpoeHHE UX aTOMOB; HaXO0XICHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIeNOYHbIX METAJUIOB M HX
COCVMHEHU N
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IllenoyHo3eMeNnbHbIE  METAUIbl MarHuii W KajJbLMH:  TIOJIO)KEHUE B
[Iepnoanuaeckoil cucrteme xXumMudeckux anemeHToB [[.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXJeHHe B mnpupoie. Puznyeckue U XUMHUYECKHUE CBOICTBA
MarHus W Kainpius. BaxHeilmme coeanHeHus KanblMsl (OKCHUI, THIPOKCH],
coiin). JKEcTkoCTh BOJIBI U CIOCOOBI €€ yCTpaHEHU S

3.5

AmoMuHMI: TIONIOXKEHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHE aToMa; HaxXOXACHWE B mpupoae. Duznueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCH A
ATFOMHUHHS

3.6

Kenezo: nonoxkenune B [lepuoanueckoi cucreme XxuMuieckux anemeHTon J[. M.
MenneneeBa; CTpoe€HHE aTOoMa; HaxoXKJIeHHWE B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcumabl, Tuapokcuabpl u conu xene3a(ll) u
xene3a(Ill), ux cocra, CBONCTBA U MOTYICHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMH; U3YyYCHHE PE3YJIbTATOB KOPPO3UM METAJUIOB
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHSI OKCHJIAa KaJbIUsi © HATPUS C BOAOH  (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOH BOJIBI;
nporecca TOpeHHs Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPH3HAKOB MPOTEKAHUSI KAYCCTBEHHBIX PEAKIIMHA HAa HOHBI
(MarHus, Kajblus, adroMuHMs, nuHKa, skeneza(ll) w sxemesa(Ill), memm(ID);
HaOJIFO/ICHNE W OMHCAHUE TPOILIECCOB OKPAIIUBAHUS IIAMEHU HOHAMU HATpUS,
Kamus ¥ Kajdblusg  (BO3MOXKHO  HCIIOJIb30BAaHHE  BUACOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS U THUIAPOKCHIA
[IUHKA; pEeIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHene MeTamibsl 1
UX COETUHEHUS)

XUMHs 1 OKpyKarolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOTHH. BemectBa u MaTcepurajibl B MOBCEOHEBHOM
J)KHM3HM YelIoOBeKa. XUMHUS U 3A0POBLE. be3omacHoe HCIIOB30BaHUE BEIIECTB U
XUMHUYCCKUX peaKL[I/Iﬁ B 6BITy. HCpBaSI noMouib mMpu XUMHYCECKUX OXKOrax Mn
OTPAaBJICHUAX




OCHOBBI ~ DKOJIOTHYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
okpyxaromeit cpenst [TJIK. Pois XuMuu B pelIeHUH KOJIOTHUYECKUX MTPOOIIEM.

4.2
[IpupoHbIe HMCTOYHHMKH YIJIEBOAOPOAOB (yroiib, MPHUPOIHBIN Ta3, HE(TH),
MPOIYKTHI UX epepabOTKH, UX POJIb B OBITY U IPOMBIIIICHHOCTH

43 XUMUYECKUH IKCIEPUMEHT: U3ydyeHUE 00pa3l0B MaTepUaJIOB (CTEKIIO, CILIABBI

METaJIJIOB, MTOJIUMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D [1I0 XUMUWU TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI
OCHOBHOTI'O OBIIIETO OFPA30BAHUSA

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM

NpoBepPsIeMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi

TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

O TI03HABAEMOCTH SIBJIEHUM MPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
IMOHMMaHHE MeCTa XUMUU CPEH IPYruX €CTECTBEHHBIX HayK

0 HAyYHBIX METOJaX MO3HAHMS, B TOM YHCIIE SKCIICPUMEHTAIBHBIX U
12 TEOPETHUYECKUX METOJaX HCCIAEAOBAaHUS BEIIECTB W HU3yYCHUS
' XUMUYECKUX  PEAKIUWA; YMEHHWE WCIOJb30BaTh MOJEIH  JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax nmpodeccHoHATEHOMN AESITEIBHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMECHHBIMHA TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
13 XHUMUYECKOH HayKH, YTO TMO3BOJHT OOYYaIONIMMCS pPaccMaTpUBATh
' XUMUIO Kak cepy cBoel Oynyiei mpodeccCuoHaIbHOM AeSITeIbHOCTH
W c/IenaTh OCO3HAHHBIH BBHIOOP XMMHHU KaK NMPOQWIBHOTO IMpeaMera

MIpHU TIepeXoie Ha YPOBEHb CPEIHETO 00IIero oOpa3oBaHms

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH
CUCTCMY XUMHYCCKUX 3HaHHI>'I, KOTOpas BKIIIOYACT:

BOKHCHIINEG XHMHYCCKUE IIOHATHS. XUMHUYCCKUNM DIIEMEHT, aToOM,
MOJIEKYJa, BEIIEeCTBO, MPOCTOE M CIIO)KHOE BEIIECTBO, OJHOPOIHAS U
HEOJ/IHOPOJHAsI CMECh, OTHOCUTEJIbHBIE aTOMHAas M MOJICKYJISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISAPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJb (CpEOHss), XUMHYECKas
peakiys, peakluh COCIUHEHUS, pEaKUUd pPa3JIOKCHHS, PEaKIuu
3aMEILeHUs, PEaKIMK OOMEHa, TeIIoBOM A(h(dEKT peakiuu, dK30- U
SHJOTEPMHYECKHE PEAKIMH, PAcTBOP, MaccOBas JOIS XUMHYECKOTO
2.1 2JIEMEHTA B COCIMHEHUH, MACCOBAsl J0JIS M MPOLIEHTHAS KOHIIEHTPALIUS
BEIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOM aTOMa, aTOMHas
opbutanb, paadyc aToMa, BAJICHTHOCTh, CTEMEHb OKHCIICHHUS,
XUMHUYECKasi CBS3b, AMEKTPOOTPUIATENIbHOCTD, MOJIIPHAs U HEMOJSpHAS
KOBQJICHTHAsl ~ CBSI3b, HWOHHAsl  CBA3b, METAJUIMYECKas  CBSI3b,
KpUCTaNIM4ecKas pemérka (aToMHas, WOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHMOH, aHWOH, JJIEKTPOJUT U HERJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs]  TUCCOIMAIMS, PEaKIUd HWOHHOTO OOMeEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHH, OKHUCITUTEITh u




BOCCTAHOBMTENb, OKUCIEHHUE M  BOCCTAHOBIICHHME, JJIEKTPOJIM3,
XMUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMble pEeaKIHH,
CKOPOCTb XUMHUYECKOW peakumy, Karanusarop, IIJIK, xopposus
METAJUIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAralOIIMe 3aKOHbl XMMMU: 3aKOH COXPAHEHUS MAacChl,
nepuoanueckuii  3akoH J[M. MenngeneeBa, 3akOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpO

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS
JEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH:

3.1

YMEHHE MPaBUIIbHO UCMOJIb30BaTh U3yUEHHbIE BEIIECTBA U MaTEpUaIbl
(B TOM umucle MHHEpaJbHbIE YAOOpEHUs, MeTallbl U CIUIaBbl,
MPOJYKThl TEepepabOoTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJOB
(yrng, mpupogHOro rasza, HeTH) B OBITY, CEIbCKOM XO34WCTBE, Ha
MIPOU3BOJICTBE M TOHUMAHUE 3HAYECHUS KUPOB, OEJNKOB, YIJIEBOJOB
JUIs OpTaHM3Ma 4YeloBeKa; YMEHUE IPOrHO3UPOBaTh BIMSHHIE BEIIECTB
U XMMHUYECKHX IPOILIECCOB HA OPraHM3M YEJIOBEKa U OKPYKAIOIIYIO

MIPUPOHYIO CpETy

3.2

YMCHHUE HHTCTPHUPOBATE XMUMHWYCCKHUEC 3HAHHA CO 3HAHUAMHU JOPYTUX
y4eOHBIX MPEMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IUYHBIMU HCTOYHHKAMU WH(OpMaLuu
Mo XUMHM (HayyHass W Hay4HO-TOMYyNsSpHas JUTepaTypa, CJIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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yMEHHE OOBEKTUBHO OLIEHWBAaTh WH(GOPMAIMIO O BEIIECTBAX, HX
OpEeBpalleHUsIX U MPAKTUYECKOM  MPUMEHEHWH U yYMEHHUE
UCIOJIb30BAaTh €€ JUIsl pellieHns yueOHO-TI03HABATENIbHbBIX 3a/1a4

Brnagenne ocHoBaMM TMOHATHWHOTO ammapara ¥ CHMBOJHAYECKOTO
S3bIKa XUMHUHU JUIsI COCTAaBJICHHUS (HOPMYIT HEOPraHWYECKUX BEIECTB,
YpaBHEHUH  XMMHUYECKUX  pEAKUUM; OCHOBAMH  XMMHYECKOU
HomeHknatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBSICHATH CBA3bL IOJOXKEHHS DJIEMEHTA B HCpHOI[H‘I@CKOfI
CUCTCMC C YHUCJIOBBIMH XaAPAKTCPUCTUKAMH CTPOCHHA ATOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 061_1_[66 YHCJIO0
SHCKTpOHOB), PacpeaciIiCHUCM OJJICKTPOHOB II0 OSHCPICTUYCCKUM
YPOBHAM aTOMOB IICPBBIX TpéX NEpruoa0B, KaJiud U KaJIbLUA

Hpe,Z[CTaBJ'IeHI/Ie 0 HepI/IO,HI/I‘{eCKOﬁ 3aBUCHMMOCTHU CBOICTB
XUMHUYCCKUX OJICMCHTOB (pazu/lyc aToMa, BHCKTPOOTpHHaTeJIBHOCTB),
IMPOCTBIX W CJIOXHBIX BCIICCTB OT TIIOJIOKCHHUA JSJIICMCHTOB B
HepHOHHHCCKOﬁ CUCTCEMC (B MaJIpIX HepuoJiax H TJIaBHBIX
HO,Z[prrIHElX) H JJICKTPOHHOT'O CTPOCHUA aTOMa

YMmeHue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC BJICMCHTHI




7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3 XMUMHUYECKUE PEAKIIUHI
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEINEHb OKUCJICHUS XUMUYCCKUX 3JICMCHTOB, 3apsiI
' HOHa
8.9 BUJ XMUMHYECKOW CBS3M M THI KPUCTAJUIMYECKOW CTPYKTYPHI B
' COEIMHEHUSAX
8.3 XapaKTep cpeibl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKUCITUTEh U BOCCTAHOBUTEIb
9 YMeHue XxapakTepru3oBaTh (pU3MUecKre U XUMHIECKUE CBOWCTBA:
MPOCTBIX BeWIECTB (KUCIOPOJ, O30H, BOAOPOJ, TIpaduT, aimas,
9.1 KpeMHH#, a3or, ¢ocdop, cepa, XJIOp, HATPHUMA, KaJldid, MarHui,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pacTBOpPoB (BOJA,
aMMHaK, XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIBI
9.2 mertaioB I-ITA rpynn, amomunus, meau (II), munka, xenesa (II u
' III), oxcuast yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
dhocdhopHas, yroibHas, KpeMHHEBAsI KHCIIOTA U MX COJIH)
MPOTHO3UPOBaTh W XapaKTepU30BaTh CBOMCTBAa  BEUIECTB B
93 3aBUCHUMOCTH OT MX COCTaBa M CTPOEHHS, NPUMEHEHHE BEUIECTB B
' 3aBUCHUMOCTHU OT UX CBOWCTB, BO3MOXHOCTb MPOTEKAHUSI XUMHUYECKUX
MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX
10 YMeHue cocTaBisATh MOJIEKYJISIPHbIE U HIOHHBIE YPaBHEHUS peakLUid, B
TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpymm) HeOpraHU4YecKHX BEUIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BBIUUCTITH (IPOBOAUTH PACUYETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a3oB
114 M0 ypaBHEHUSM XHUMHYECKHX PEAKIHHd W HaXOJUTh KOJIMYECTBO
' BelecTBa, 00bEM U Maccy peareHToOB WIH MPOIYKTOB PEaKIIUU
12 Brnanenue (3HaHUE OCHOB):
2.1 OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHHS  (HaOmIo/AeHue,

HU3MEPCHHUC, DKCIICPUMCHT, MOIICJ'II/IPOBaHI/IC) IMIpU U3YYCHHUU BCUICCTB U




XUMUYECKUX SIBJICHUH; yMeHHE CQOpMYIHpOBaTh MpodiieMy U
MPEIIOKUTH IIyTH €€ PEIICHUS

12.2

Oe3omacHOM pabOTBl C XWUMHYECKHMMH BEIIECTBAMHU, XUMUYECKOU
MOCY/I0H | J1a00paTOPHBIM 000PyI0BaHUEM

12.3

paBHJIaMU OE30ITACHOTO OOPAICHUS C BEIIECTBAMU, UCTIOIh3YEMBIMU
B TMIOBCETHEBHOW JKU3HHM, MPABUIIAMH TIOBEICHHUS B IEJSIX COSPEKEHUS
310pOBbSl M OKpYXKAIOLIEW MNPUPOJHON Cpelbl; NMOHUMAHHUE Bpeaa
(ormacHOCTH) BO3JIEUCTBHUS HA YKUBBIE OPraHU3Mbl OIMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHUS W IMPEIAOTBPALNICHUS WX BPEIHOTO
BO3/ICUCTBUSA

13

Hanmmumne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHHA U OCYHICCTBJICHUSA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

M3Y4YE€HUE U ONUCcaHue (PU3NYECKUX CBOMCTB BEUIECTB; 03HAKOMJICHHE
¢  (QuU3NYECKUMHU M  XUMHUYECKHUMH  SIBJICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKU NMPOTEKAHNS XUMHUECKUX peakiuit

13.2

H3yUYEHHE CIIOCOO0B pa3Ie/ieHHs CMeCei

13.3

MOJIydEeHHE KHUCIOpoJa M M3y4eHHE €ro CBOICTB; IOJIydeHHE
BOJZIOPO/ia U M3YYEHHUE €ro CBOMICTB; MOIy4eHHE YIJIEKUCIIOTO rasa u
M3Y4YEHHE ero CBOICTB; MOTyYeHHe aMMUaKa U U3y4YeHUE ero CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACTEHHOM MacCOBOM JOJieH
PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHHE MHIUKAaTOPOB (;rakmyca, METHIJIOPaHkKa u
(dbenondTanenHa) A OMpeneICHUsT XapaKTepa Cpeabl B pacTBOpax
KHCJIOT U IIeJI0Yei

13.6

UCCIICZIOBAHUE W  OIMCAHHWE CBOWMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHHE B3aUMOJICHCTBHS KHUCIIOT C METaIaMH,
OKCHJIaMH  METAaJIIOB, pacTBOPUMBIMH M HEPAaCTBOPUMBIMHU
OCHOBaHMSIMH, COJIIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJHOTO MeTajla JPYTMM U3  pacTBopa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THIAPOKCHUIOB ATIOMHUHHS U
LIMHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMaM: «OCHOBHBIE KJIACChI
HCOPraHUYCCKUX COGHHHCHHﬁ)); ((9JI€KTpOJII/ITI/I‘leCKaH
AUCCOL A, «Baxkneimne HeMETaUIBI H WX COCOUHCHUA»,
«BakHeune MeTaljibl U UX COCIUHEHUS

13.8

XMUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPHU3HAKH
NpOTeKaHUs peaklui MOHHOTO OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpax HOHBI: XJIOPHUI-, OpOMUJ-,
uomua-, cynegar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJbLus, aJIIOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2-+), UHKA

14

YmMmenue:




NpPEICTAaBIATh PE3yJAbTaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0Ka3aTeNbCcTB, TpaUKOB W TaOMUI] W BBIABIATH AMIIUPHUECKHUE
3aKOHOMEPHOCTH
YCTaHABIMBAaTh CBSI3U MEXAY peajlbHO HAOII0AaeMbIMU XUMUUYECKUMU
14.2

SIBJICHUSIMU U TIPOIIECCAMU, POUCXOIIMMHU B MAKPO- U MUKPOMHUPE,
O0OBSICHATH TPUUYUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA OCHOBHOM

IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue osiaeMeHTHl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb
OKHCIICHUS

1.4

3aK0OH TMOCTOSIHCTBA cocTaBa BelmlecTB. OTHOCHUTENLHAs aTOMHAas Macca.
OTtHocuTeNbHAsT MOJIEKYJIsipHAs Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTa
B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Monsipuas mMacca. MousspHbli 00BEM Ta3oB.
BzanmocBsa3b KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €ANMHUIL BEIICCTBA

1.6

®u3nuecKkue U XUMUYECKHE SIBJICHUSA. XMMHMUYECKas PEaklnus U €€ NPHU3HAKHU.
3aKOH COXpaHEHUsI MaCcChl BENIECTB. XUMUYECKUE YPAaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB
J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MenneneeBa. [lepuoasl U rpynmbl. @U3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,
HOMEPOB MEePHO0/Ia U TPYIIIHI 3JIeMEHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB
[Tepuonuueckoit cucremsl JI.M1. Menzaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IEPUOA0B, Kallusd, KaJlbIHsiA (paz[I/cha aTOMOB, JJICKTPOOTPHULATCIBHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,Z[I/IHeHI/Iﬁ B
COOTBCTCTBHU C IIOJIOKCHHECM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC U
CTPOCHHUEM UX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuueckass cBsi3b. KoBaneHTHass (WOJIsipHasT U HEMOJIAPHAsl)  CBSI3b.
DNEKTPOOTPULIATENIBHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.
Merannnueckas CBs3b

3.2

Tunel KPpUCTAITNINYCCKUX peI_HéTOK (aTOMHaH, HOHHAas, MeTaJ’IJ’II/I‘leCKaH),
3aBHCHMOCTh CBOMCTB BEIIeCTBA OT THIIA KpHCTﬂHHH‘ICCKOfI peI_HéTKI/I n BUIa
XHMHUYECKOM CBS3HU

Baxwueiiune NpEACTAaBUTCIIMN HCOPraHUYCCKUX BCIICCTB. Hemerannel u wux
COoeauHEHMs. MeTauibl U UX COSIMHEHUS




4.1

Knaccupukamuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCAMHEHHUH: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIC) u
HecoJieoOpa3yrolie; OCHOBaHMM (LIENOYM W HEPacCTBOPUMBIC OCHOBAHMS);
KHCJIOT (KHUCIOpOACOJEpKalue U  OECKUCIOPOJHbIC, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEeTHUX U KUCIIBIX)

4.2

@u3nyecKMe MW XMMUYECKHME CBOMCTBA NPOCTBIX BELIECTB-HEMETAJIOB:
BOJIOPO/JIa, XJIOPa, KHUCIOPOia, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

@u3n4ecKue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BEUIECTB-METAJIOB: JIUTHS,
HaTpus, Kajus, MarHusl ¥ KaJlblUs, aTIOMHHUS, XKejle3a. DIEKTPOXUMUYECKUI
P HAIPSKEHUI METaIOB

4.4

dusuyeckue U XUMUYECKUE CBOMCTBA BOOOPOOIHBIX COCI[I/IHCHI/Iﬁ HEMETAJIJIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPOIA, aMMHAKA

4.5

dusznyeckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTawioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(1V). [lomydaenne
OKCHUJIOB HEMETAJIOB

4.6

Xumudeckue cBoiicTBa OkcuaoB: MetauioB [A-IIIA rpynm, nwmaka, memu(ll) u
xenesa(ll, I). [Tomydenre OKCUI0B METAIIOB

4.7

XWMHUYECKUE CBOMCTBA OCHOBAHWM M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpPE
TUAPOKCHIOB QIIOMUHUSA, >Kele3a, IuHKa). [lomydyeHne OCHOBaHWH U
aM(pOTEepPHBIX THIPOKCHJIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOH, (ochHOpHOH, KpeMHHEBOU, yrojapHOH. OcoObie
XUMHUYECKME CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOM M A30THOM KHCIIOT.
[Tosnydenue KUCIOT

4.9

OO0mme XuMHYECKHE CBOMCTBA cpeTHuX coJier. [lomydenue coseit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJAA, KHUCIOPOJA, aMMHAaKa,
YIJIEKUCIIOTO Ta3a B JIA00OpaTOpHH

4.11

[Tonyyenue amMmmuaka, cepHOM M a30THOM KHUCIOT B MPOMBIIIICHHOCTH. Obmue
CHOCOOBI MOJYYECHHS] METAJUIOB

4.12

I'eneTnueckas cBs3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIMHEHU I

XUMHYECKHE pCaKnuu

5.1

Knaccndpnxaung XHUMHYCCKHUX peaKI_II/Iﬁ 10 pas3JIMYHbIM IIPU3HAKAM: I10 YHUCITY U
COCTaBy YYACTBYHOIIIUX B PCAKIUHU BCUICCTB, IO TCIIJIOBOMY 3(1)(1)6KTy, 110
W3MEHEHMIO CTEICHEH OKHUCICHUS XMMHUYECKUX dJI€MEHTOB

5.2

TennoBoit 3¢ dexT XUMHUYECKOH peakiuy, TEPMOXUMUYECKUE YpaBHEHUS. DK30-
Y DHJIOTEpMUYECKHE peakuu. TepMoXumMuiecKkre ypaBHEHuUs

5.3

OKHCIUTETHHOBOCCTAHOBUTEIILHBIC pcaKkuum. OKUCIINTEIN U BOCCTAaHOBHUTCIIH.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUA. aﬂeKTpOHHHﬁ OamaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun
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Teopnﬂ SHCKTpOHHTquCKOﬁ JUCCOoLManu. KaTI/IOHBI, AHHUOHBI. BHCKTpOJ'II/ITLI u
HEIJICKTPOJIUTHI. CunbHbIC U cl1a0bIe SJICKTPOJIMTHL. CremncHb JUCCOoMalIn




Peakunu moHHOTO OOMEHA. YCIOBHS MPOTEKAaHUS pEaKlUii HOHHOTO oOMeHa,

5.5
IIOJIHBIC U COKPAIEHHBIC HOHHBIE YPABHEHUS PEaKLUN

6 XUMHMS ¥ OKpYKaKoIas cpeia
Bemiectea u marepuanbl B TNOBCEIHEBHOM KU3HU 4elloBeka. be3zomacHoe

6.1 UCTIOJIb30BaHUE BEHIECTB M XHUMHUYECKHX PpEeaKkIuil B jabopaTopuu u OBITY.
[lepBas noMoIb NPU XUMUYECKUX 0KOTAX U OTPABIECHUAX
XUMUYECKOE 3arpsi3HEHUE OKpYyXarolled cpeabl  (KUCJIOTHBIE — JOXKIH,
3arps3HEHHE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MPEAOTBPAIICHUS

6.2 [Ipenenbuas pomyctumas koumeHTpauus BemiectB (IIJK). Ponp xumum B
pelIeHur DKOJOTUYECKUX TMpobieM. YcuieHue mapHUKOBOTO dddekra,
paspylieHre 030HOBOIO €0
[Ipumenenue cepsl, azora, ¢ocdopa, yriepoaa, KpeMHHUSI U UX COEIUHEHUI B
ObITy, MEIWLHMHE, MPOMBIIIJIEHHOCTH M CeIIbCKOM Xo3dicTBe. I[IpumeHeHue

6.3 METaJJIOB M CIUIaBOB (CTajb, YYyryH, AIOPaJIOMUHUNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenuHeHui. [loHsTHe 0 KOppo3unu MeTayioB, OCHOBHbIE
CIOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4 [IpupoaHble HCTOYHUKK YIIEBOJOPOAOB (Yrojib, NPUPOIHBIA ra3, He(Th),
MIPOJIYKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUMX BEIIECTBAX KaK O COEIUHEHHSIX

65 yriepoaa (MeTaH, 3TaH, STUJIEH, alleTHIICH, 3TaHOJI, TJIMLEPHH, YKCYCHAs! KUCIIOTA).
IloHsiTHEe 0 OMONIOTMYECKU Ba)KHBIX BELIECTBAX: JKUpax, OeNKax, yriaeBojax — U X
POJIM B ’KHU3HU YeIOBEKa

7 Pacuérer:

7.1 1o (hopMysaM XUMHUYECKUX COEIMHEHUN

7.2 Macchbl (MacCoBOM) 10JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPAaBHCHUAM




YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOI'O
MMPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
INadpuensu O. C.,OctpoymoBa N.I'. «Xumusi» 8 xnace, «IIpocsemenue», 2021 rox;

INabpuensu O. C., Octpoymona WN.I'. «Xumus» 9 kiacce, «IIpocsewenuey, 2021 rox.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

bubnuoteka [{OK https://m.edsoo.ru/ff0d210c

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ff0d210c

bu6mmoteka I1OK https://m.edsoo.ru/

DnekTpoHHOE nepuoandeckoe m3aanue https:// proskolu.info
TecToBbie U rpaduveckue MaTepranbl o xuMuu https:// infopmika.ru
DNEeKTPOHHBIN YI4eOHHUK «OCHOBBI 00IIel U HeopraHudeckon xumum» https:// alhimikoV.net

MmuoronpeamerHas oiumnuana «FOusie TamanTeivhttp://olymp.psu.ru/
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