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[HOACHUTEJIbHAA 3AIINCKA

Paboyass mporpamma mo xumuu uisi 0Oy4arolUXCA C 3aJePKKON
ncuxuyeckoro passutusa (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl COCTaBI€HAa B COOTBETCTBUH C denepanbHbIM
rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOIO OOILETro
obpazoBanust (IIpukaz Mwunnpocsemenust Poccun ot 31.05.2021 1. Ne
287, 3apeructpupoBaH MuHUCTEpPCTBOM  tocTUUMM  Poccuiickoit
Oeneparuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC 0O00),
denepanpbHOU aJlalTUPOBAHHOU OCHOBHOM oOpazoBarenbHOU
OporpaMMoOi  OCHOBHOTO 00miero oOpa3oBaHusi OOyYaromIMXcs C
3ajiepkkoi neuxuueckoro pazsutus (manee — DGAOOIT OOO 3IIP),
[IpumepHoii paboueil mnporpamMMmbl y4eOHOro mnpeaMera «XUMUSI»
(6a30BbIH YPOBEHB), [TpumepHOM pOrpaMmoun BOCIIUTAHUS
oOyyalomuxcsi MpU TMOJYYEHUHM OCHOBHOTO O0OIIero oOpa3oBaHMs, C
YU4ETOM paclpelefieHHbIX M0 KJjaccaM IMpOBEepSIeMbIX TpeOOBaHUN K
pe3yapraraM  OCBOEHHMSI OCHOBHOM  0Opa3oBaTelbHOM  MPOTrpamMMbI
OCHOBHOro  oOmiero oOpa3oBaHHS W DJIEMEHTOB  COJEp KaHMS,
NpPEICTABICHHBIX B  YHHUBEpPCAJIbHOM KoAU(UKATOpEe IO XHUMHH,
Konnenmuu mnpenonaBanust  ydyeOHOro mpeamera «XHUMHS», B
oOpa3oBarenbHbIX  opraHuzanusx P®d, peanusyommx OCHOBHBIC
o01reo0pazoBaTesibHbIE TPOTPAMMBI.

O60mas xapakTepucTuKa y4e0HOro npeamMeTa « XuMusb»

YueOHbiii npeaMer «XHMHUS» BXOJIUT B TPEIAMETHYIO 00JacTh
«EcTecTBEHHOHay4YHbIE TMPEIMEThI». B cucremMe ecTecTBEeHHOHAy4YHOTO
o0pa3oBaHus XUMHS KaK yuyeOHBIM MpeaMeT 3aHUMAaeT BaXKHOE MECTO B
MO3HAHUU 3aKOHOB MPHUPOABI, GOPMHUPOBAHUN HAYYHOU KapTHHBI MUDPA,
CO3JaHUM  OCHOBbI ~ XMMHUYECKMX  3HAHHWM, HEOOXOAMMBIX A
MOBCEAHEBHOM KM3HU, HABBIKOB 37J0POBOTO U 0€301MaCHOTO ISl YeJIOBEKa
U OKpYXalolleid ero cpeapl oOpaza KU3HH, a TaKKe B BOCIHMTAHUU
JKOJIOTUYECKOMN KYJIBTYPBI.

YcenemHocTh  M3y4eHMST XMMUH  CBsS3aHA C  OBJIQJICHUEM
XUMHYECKUM SI3BIKOM, COOJIOJICHUEM MpaBmil 0€30MacHON paboThl TpH

BBITIOJTHCHUN XHMHYECKOTO IKCIIEPUMEHTA, OCO3HAHHEM
MHOTOUYUCIICHHBIX CBS3€H XUMHUH C JIPYTHMH IPEIMETaMHU IIKOJIHHOTO
Kypca.

[IporpaMmma BKJIIOYAeT B Ce€OS OCHOBBI HEOPraHUYECKOHW U
OpPraHM4YeCcKOW XMMHUHU. ['TTaBHOM MAeel mporpaMMbl SIBISIETCS CO3JaHUE
0a30BOT0 KOMIUIEKCA OIMOPHBIX 3HAHWWA 10 XUMUHU, BBIPAKEHHBIX B
dbopMe, COOTBETCTBYIOIIEH BO3pACTy OOYyYarONMIUXCSI W HMX OCOOBIM
00pa3zoBaTeIbHBIM NOTPEOHOCTSIM.



B conepxanuu m1aHHOTO Kypca MpecTaBlIeHbl OCHOBOIOJIAratoue
XUMUYECKHE TEOPETUUECKUE 3HAHUS, BKIIOYAIONINE U3YUCHHUE COCTaBa U
CTPOCHMSI  BEIIECTB, 3aBUCMMOCTH HX CBOMCTB OT CTPOCHWUS,
MIPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIIECIOBAHHE 3aKOHOMEPHOCTEH
XAMHYECKUX TIPEeBpAIlEHUH W TMyTEeH YIOpaBICHHS HWMH B IEISIX
MOJTyYEHHUS BEIIECTB U MaTEPHUAJIOB.

TeopeTuueckyro OCHOBY U3Y4Y€HHs] HEOPTraHUYECKOM XUMHHU
COCTAaBJISIET ATOMHO-MOJIEKYJISIpHOE yueHue, [lepuonnueckuii 3akon 1. 1.
MeHnneneeBa C KpaTKMMHU CBEICHUSIMU O CTPOCHUM aroma, BHJAX
XAMHYECKOW  CBSI3M, 3aKOHOMEPHOCTSIX TIPOTEKAHUS XHMHYCCKHX
pEaKIUH.

B u3yuenuun kypca 3HaUMTEIbHAS POJb OTBOAUTCS XUMHYECCKOMY
AKCIEPUMEHTY: MPOBEICHUIO TMPAKTUYECKUX M Ja0OpaTOpHBIX PpadoT,
OTMHMCAHUI0 PE3YJIbTATOB YUYEHHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUIO
HOPM U TIpaBUJI 0€30IMacHOM pabOThl B XUMUYECKOH J1a00paTOpHH.

Peanuzanus nanHO#M mporpaMmbl B mpoliecce oOydeHUs! MO3BOJIUT
obOy4arormumcst ¢ 3I1P ycBOUTh KITFOUYEBBIC XUMHUYECKHE KOMIICTCHIIUN W
HOHSITh POJIb M 3HAYCHHE XUMUHU CPEJIH JIPYTUX HAYK O IPHPOJIC.

N3ydenne xumuu criocoOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIITUXCS
HAyYHOTO  MHUPOBO33PEHHs, OCBOCHHUIO  OOIIEHAYYHBIX  METO/OB
(HabmrofieHne, W3MEpEeHHe, SKCIEPUMEHT, MOJEIUPOBAHHUE), OCBOCHHUIO
NPAKTUYECKOTO TPUMEHEHUs] Hay4YHbIX 3HAaHUW, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA3sX ¢ npeaMmeramu  «OKpyKaHUid  MUPY,
«Duzuka», «buonorusy, «l'eorpadus», «Marematuka» u (popmupyer
KOMITETCHITUH, HEOOXOIUMBIC JIJISI TTPOJIOHKEHUST 00pa3oBaHus B 00JIaCTH
€CTECTBEHHBIX HAYK.

N3yyenue xumuu criocoOCTBYyeT pa3BUTHIO y oOyuatonuxcs ¢ 3[1P
POCTPAHCTBEHHOTO BOOOpakeHUSA, (YHKIIMOHAIBHOW TPaMOTHOCTH,
YMEHHS BOCHPHUHUMATh M KPUTHYECKH aHAIM3UPOBaTh WHGOPMAIIUIO,
MPENCTAaBIEHHYI0 B Pa3MYHBIX (opmax. 3HAYMMOCTh MpeaMeTa IS
pa3BUTHS )KU3HEHHOM KoMIieTeHIInn oOydaromuxcs ¢ 3P 3akmrouaercs B
YCBOCHHMM  OCHOBBI ~ XMMUYECKUX  3HAaHWHA, HEOOXOIUMBIX  JUIS
MOBCEAHEBHOM KM3HU; HABBIKOB 3JJ0POBOTO U 0€30IaCHOTO ISl YeJIOBEKA
U OKpyXKamwInei ero cpexbl oOpaza ku3HU; (HOPMUPOBAHHUH
HKOJIOTHYECKOHN KYJIBTYPHI.

[Tporpamma oTpakaet cojep>kaHre 00y4YeHUs MpeaMeTy «XUMUsDH
C ydeToM O0cCOObIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH OOYYAIOIIMXCS C
3IIP. OgpnageHue y4eOHBIM MNPEIAMETOM «XHUMHS» IPEICTABISACT
OTIPENICIICHHYI0 TPYAHOCTh g oOydaroruxcs ¢ 3I[1P. Dto cBszano ¢
OCOOCHHOCTSIMM ~ MBICTUTENBHOW  JCSTEIBHOCTH, TEPUOIUYECKUMHU
KOJICOAHMSIMU BHUMAHUS, MaJIbLIM 00bEMOM TaMSITH, HEJOCTATOYHOCTHIO
o0miero 3amaca 3HAHWA, TMOHMKCHHBIM TO3HABATEIBHBIM HWHTEPECOM U
HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.



Jlis mpeonioyieHusi TPyJHOCTEH B M3YYeHHMH Y4eOHOTo mpeaMera
«Xumus» HeoOxoIuMa ajanTanus oObeMa M XapakTepa y4eOHOro
MaTepuasa K TIO3HABATEIbHBIM BO3MOXKHOCTSIM JAaHHOW KaTerOpUU
oOy4Jaromuxcs, Yy4eT HMX OCOOEHHOCTEH pa3BUTHUS: HCIOIb30BaHUE
QITOPUTMOB,  BHYTPHUIIPEAMETHBIX W  MEXKIIPEIMETHBIX  CBS3CH,
MOCTENIEHHOE YCIIOKHEHUE U3Yy4aeMOro MaTepuania.

[Tpu U3yUYeHUHU XUMHU HE00X0IUMO OCYIIECTBIISITH
B3aMMOJICCTBHE HA MOJIMCEHCOPHOU OCHOBE.

Teopernueckuii Marepwan PEKOMEHIYETCS H3y4aTh B IPOIECCe
NPaKTUUYECKON eI TeTbHOCTH. BO3MOXKHO BBIIENICHUE OTJCIBHBIX YPOKOB
Ha peIIeHHWe 3aJady B CBSI3M CO CIOXHOCTBIO aHalh3a TeKCTa
ooyuatormmumucs ¢ 3[IP. Opranuueckoe eIMHCTBO MPAKTHUYECKOH U
MBICTUTETIFHOW ~ JACSITENPHOCTH OOydYalolmUXCs Ha YpPOKaxX XUMHUHU
CIOCOOCTBYET TIPOYHOMY M OCO3HAaHHOMY YCBOGHHIO 0Oa3HMCHBIX
XUMHAYECKUX 3HAHUN 1 ymMeHu. Ocoboe BHUMaHKE MPH H3yUYEeHUN XUMUHU
yIeIsieTC U3YYCHHIO «CKBO3HBIX» TOHATHA W (OPMHUPOBAHHIO HAaBBIKA
CTPYKTYpUpPOBaHUS MaTepHaa.

Hean u 3apa4n u3y4yeHus y4eO0HOro npeamera « XuMushH»

Obwue yeru W3y4eHHs  y4eOHOTO  mpeameTa  «XHUMHS»
npencrapieHsl B [IpuMepHoil paboueil mporpamme OCHOBHOTO OOIIEro
oOpazoBanusa. OHU aKTyaJIM3WPOBAHBI C YUYETOM HOBBIX NMPUOPHUTETOB B
CUCTEME OCHOBHOTO 0011ero oOpa3oBaHUs, HAMPABICHHOCTH O0y4YeHUs
Ha Pa3BUTHE W CaMOpPa3BUTHUE JTUYHOCTU, POPMUPOBAHHE €€ MHTEIJIEKTa
U o0mel KynapTypbl. O0yueHHne YMEHHUIO YUUTBCS M MPOJOJIKATH CBOE
o0pa3oBaHHE CaMOCTOSITEIbHO B HACTOSIIIEe BpPEeMs SBJISIETCS OJHOW U3
BOKHEUIINX QYHKIIUN YICOHBIX MTPEAMETOB, B TOM UHCIIE U «XUMHUK.

Hns oOyuaromuxcs ¢ 3[IP, Tak ke, kak W I8 HOPMATHUBHO
Pa3BUBAIOLIUXCS CBEPCTHHUKOB, OCBaMBaIOLINUX OCHOBHYIO
o0pa3oBaTeIbHYIO MPOTPaMMy, TOMUHHUPYIOIIEEe 3HAYCHUE TPUOOPETAIOT
TaKUe yenu, Kak:

* ¢dopMUpOBaHNE WHTEILIEKTYAIHbHO PA3BUTON JIMYHOCTH, TOTOBOH K
COTPYIHUYECTBY, CAMOCTOATEIIbHOMY  IMPUHATUIO  PELICHUH,
CIIOCOOHOM amanTHUPOBATHCA K OBICTPO MEHSIIOMIMMCS YCIOBHSIM
KU3HU;

" HampaBJIECHHOCTh OOYYCHHUS HA CHCTEMATHYECKOE MPHOOIICHUE
yYalIuXcsl K CaMOCTOATENBbHOM ITO3HABATEIIBHOU JIESITEIBHOCTH,
HAayYHBIM W TPAKTUYCCKUM METOAAM TO3HAHUS, (HOPMHPYIOIIHM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUM;

= o0ecreyeHWe  YCIOBUH,  CHOCOOCTBYIONIUX  MPUOOPETEHUIO
0o0y4JaronuMucs OombITa pa3HOOOpPa3HON AEATENbHOCTH, MO3HAHUS
U CaMOIO3HAaHMsI, KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIUN),



MMEIOIIMX YHUBEpPCAJIbHOE 3HAYECHHUE Ul pPa3IM4YHBIX BUIOB
NEATENIbHOCTH;

(¢opMupoBaHre yYMEHUH OOBSACHATH W OLCHUBATh SIBICHUSA
OKpY’KaloIllero MUpa Ha OCHOBAaHUU 3HAHUM U OIBITA, OJYYEHHBIX
IIPY U3YYECHUU XUMUM;

dopMupoBaHHe y OOy4aroUIMXCsd T'YMaHUCTHYECKUX OTHOIICHHIH,
NOHMMAaHUS IIEHHOCTH XUMHUYECKMX 3HAHUM I BbIpaOOTKHU
HKOJIOTMUYECKH 11€J1IeCO00pa3HOro MOBEACHUsI B OBITY M TPYLOBOU
NEATENIBHOCTH B LEIAX COXPAaHEHUsT CBOEro 370pOBbI U
OKpY’Karollle IPUPOIHON CpeabI;

pa3BUTHE  MOTHMBallMM K  OOy4eHHMIO, CHOCOOHOCTEH K
CaMOKOHTPOJIIO U CAaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS
O0IIIeUeIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY
BbIOOPY PO HIIA U HANTPaBICHHOCTH JaJIbHEHUIIEro 00yUeHusl.
Kypc  HampaBmeH  Ha  pelleHHME  CIEAYIOUMX  3aday,

O6€CHC‘II/IBaIOHII/IX peajmn3alnuro JIMYHOCTHO-OPHUCHTHUPOBAHHOI'O )51
ACATCIIBHOCTHOI'O IMOAXOA4OB K O6yq€HI/IIO XUMHUH 06yqa1011114xc;1 c 3IIP
Ha YPOBHC OCHOBHOT'O O6HICFO O6paSOBaHI/IH:

(1)OpMI/IpOBaHI/Ie IMCPBOHAYAIIBHBIX CUCTCMATU3HUPOBAHHBIX
Hp@IICTaBJIeHI/Iﬁ 0 BCHICCTBAX, UX IMPCBPAIICHUAX U ITPAKTHYCCKOM
IMPUMCHCHUU OBJIAJICHHUC MOHSITUHHBIM alrraparomM 141

CUMBOJIMYECKUM SI3bIKOM XMMHH;
OCO3HaHUE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HayKH
Kak o00JlacTh COBPEMEHHOTO €CTECTBO3HAHUS, XHMHUYECKHUX
NpEBpAIICHUI HEOPraHMYEeCKUX M OPraHMYECKUX BEIIECTB Kak
OCHOBBl MHOTHX SIBICHUM JKMBOW W HEXKHBOW IPUPOJIBI;
yriyOJeHue MpeCTaBICHUN O MaTepHAIbHOM €IUHCTBE MUPA;
OBJIAJICHUE OCHOBAMHU XMUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO
aHAJM3UPOBAaTh U OOBEKTHBHO OIICHUBATH >KM3HEHHBIC CUTYaIlWH,
CBS3aHHBIE C XHMHEH, HaBbIKAMH O€30IaCHOTO OOpaIeHus C
BEILECTBAMU, HCIOJIb3yEMbIMH B MOBCEIHEBHOM JKU3HU, YMEHUEM
aHAJIM3UPOBAaTh M  IUIAHUPOBATH OJKOJOTHMYECKH 0Oe30macHoe
MOBEACHUE B LIEJISIX COXPAHEHUS 3[I0POBbS U OKPYKAIOUIEH CPEbL;
dbopMUpOBaHHE YMEHHI YyCTAHABIMBATH CBSI3M MEXKAY pPEalbHO
HAOMOMAaeMBIMA ~ XMMHYECKUMU  SIBICHUSIMA M MPOIIECCaMH,
OPOUCXOSIMMA B~ MHUKPOMHUpPE,  OOBSACHITH  NPUUYUHBI
MHOT000pa3us BEMIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M
CTPOEHUS, a TAKXKe 3aBUCHUMOCTb NPUMEHEHHS BEIIECTB OT UX
CBOMCTB,;

NpPUOOPETEHNE OIbITa HWCIOJNB30BAHUS  PA3UYHBIX METOJOB
M3Y4YEHHUs BEIIECTB, HAOIOACHUS 3a HMX MPEBpALCHUSIMU TIPU
MPOBEACHUU  HECJOXKHBIX  XMMHUYECKHX  JKCIIEPUMEHTOB  C
MCIIO0JIb30BaHUEM JIA0OPATOPHOTrO 000PYAOBaHUS U MPUOOPOB;



* (opMupoBaHUE MPEACTABICHUN O 3HAUCHUU XUMUUYECKOW HAYKU U
pEelIEHNH COBPEMEHHBIX JKOJIOTHYECKUX MPOOJeM, B TOM YHCIE B
MPEAOTBPAILICHUH TEXHOTCHHBIX U SKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPa W aJanTalUM y4eOHOr0 MaTepuaa mo
XUMHHU

OOyueHue yuyeOHOMY MpeaMeTy «XUMUsS» HEOOXOJUMO CTPOUTH
Ha CO3/IaHUM ONTUMAJIBHBIX YCJIOBUU JJIi YCBOEHHUS MPOTPAMMHOTO
marepuana odyuaromumucs ¢ 3IIP. bonbioe BHUMaHUE JOKHO OBITH
ylleJIeHO OTOOpY y4eOHOro Marepuana B COOTBETCTBUU C MPUHIIMIIOM
JOCTYITHOCTH MPU COXPAHEHUH 0011ero 6a30Boro ypoBHs. OH J0HKEH 1O
COJIEp)KaHUI0 M 00BbEMY OBbITh aJaNTUPOBAHHBIM JJisi OOYYalOLIUXCS C
3IIP B cOOTBETCTBHUM C UX OCOOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTIMHU.
Cnengyer oOseryuthb OBJaJeHHE MaTepuaioMm oOydaromumucs c 3I1P
MOCPEJICTBOM ~ €ro  JIeTalbHOrO OOBSCHEHHS C CHUCTEMATHYECKUM
MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B TPUMEHEHUM 3HAHHUHU C
UCIIOJIb30BAHUEM TPUEMOB QJITOPUTMHU3AIMA U BU3YaJbHBIX OTIOP,
00y4eHHMsI CTPYKTYpPUPOBAHUIO MaTepuaa.

bonpioe 3HaueHue A TMOJHOIIEHHOTO YCBOEHHUS y4eOHOro
Marepuajga HMMEET OIopa Ha MEXIPEAMETHbIE CBSI3M  BOIPOCOB,
U3y4aeMbIX B JaHHOM Kypce, C TaKMMU YYEOHBIMU NpeaMeTaMu Kak
«'eorpadusy, «duzukay, «buonorus». [lo3Bonsia paccMaTpuBaTh OJIUH
U TOT e y4eOHBI MaTepuai ¢ pa3HbIX TOYEK 3PEHHUS, MEKIIPEIMETHBIC
CBSI3M CIIOCOOCTBYIOT €ro Jy4lleMy OCMBICIEHHUI0, Oojee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

IIpy mOATOTOBKE K YpOKaMm YUYWUTEIb [OJKEH NPEeayCMOTPETH
dopMupoBaHue y 00ydarolmIMXCsi YMEHUW aHAIM3UPOBATh, CPABHUBATH,
00001aTh M3y4aeMblii MaTepHall, TUIAHUPOBATh MPEACTOAIIYI0 PadoTy,
OCYIIECTBIISITh CaMOKOHTPOJb. HeoO0XoammMo TOCTOSHHO CJIEAWTHh 32
MPaBWIBHOCTHIO PEYEBOTO OPOPMIICHUS BHICKA3bIBAHUIN O0YUYaAIOIIUXCS C
311P.

B cBi3M ¢ 0COOECHHOCTAMM TOBEACHUAU JACSITEILHOCTU
obOyudarommmxcs ¢ 3IIP  (pacTopMOX€HHOCTb, HEOPTaHU30BAHHOCTH)
HEOOXOUM CTPOXKAWIIHWIA KOHTPOJIb COOJIONCHUS TIPABWII TEXHUKH
0e30MacHOCTH TPHU TMPOBEACHUH JTA0OPATOPHBIX PAbOT B XUMHUYECKOM
KaOuHeTe.

IIpumepHble BuABI JesATedbHOCTH oOyuawmmuxcs ¢ 3IIP,
00ycCJIOB/IeHHbIe 0COOBIMH 00pPa30BaTEJbLHBIMH MNOTPEOHOCTAMH H
odecrneuynBaKIIUe OCMBICJICHHOE OCBOEHHE CoJlePKAHUH
o0pa3oBaHus N0 npeaMeTy «XuMUs»

Conepxanue BHIIOB JedTellbHOCTH oOydaroniuxcsi ¢ 3[IP nHa
ypOKax XHMHHM OIpEeaesieTcss HUX OCOOBIMH  00pa30BaTeIbHBIMU



notpedbHoctsamu. [lomumo mupoko ucnonszyeMbix B OOIT OO0 olmux
JUIS BCEX OOYYaroIIMXCsl BUAOB JIESITEIBHOCTH CIEAYET YCUIUTH BUJIbI
NEeATeNbHOCTH, creluu(uyHbie s JaHHOM KaTeropuu OO0ydaroniuxcs,
IUIsl 00ecTieYeHHs] OCMBICIIEHHOTO OCBOEHHUS COJEpX aHUs 00pa30BaHUS
o TMpeaMeTy: YCWICHUE MPEIMETHO-TIPAKTUYECKON MESITEIBbHOCTH C
aKTUBHU3AIlMEH CEHCOPHBIX CHUCTEM; UepeOBAaHUE BUOB JICSITEIHHOCTH,
3a/IeUCTBYIOLIUX PA3JIMUHbIE CEHCOPHBIE CUCTEMbI; OCBOEHHE MaTepHualia
C ONOpOMl Ha aJropuTM; «IOIIArOBOCTbY» B HW3YyUYEHHHM MaTepHala;
UCIIOJIb30BaHUE JIOTIOJHUTEIBHON BU3YyalbHON OMOpPHI (TUIaHbI, 0OPAa3IIbI,
CXEMBI, IIA0JIOHBI, OTIOPHBIC TAOMUILI). JJi1 pa3BUTHS Y 00ydarOIIUXCs C
3I1P ymeHus nenatb BBIBOJBI, (POPMHUPOBAHUS TPAMOTHOTO PEUEBOIO
BBICKA3bIBaHMSI HEOOXOJIMMO MCITOJIb30BaTh OMOPHBIE CJIOBA U KJIHUIIIE.
Oco0oe BHUMaHUE CJHEAYyeT YIEIUTh OOYUYEHHUIO CTPYKTYpHUPOBAHUIO
Marepuaja: COCTaBIICHHE PUCYHOUHBIX M BepOaIbHBIX CXEM, COCTABIICHUE
TaOJIMI], COCTaBJICHHE KJIAaCCU(UKAIIMU C 0003HAUYCHHBIMH OCHOBAHUSIMU
JUTS KJlacCu(pUKAITUU U HATIOJTHEHUE UX TIPUMEpaMH U JIp.

[IpumepHast TemaTuyeckass W TEPMHUHOJIOTHYECKAsh JIEKCHKA
cootBetrcTBYeT OOIT OOO.

s obyuarommxcss ¢ 3IIP cymiecTBEHHBIMU SIBJISIFOTCS TPHEMBI
paboThl C JIEKCMYECKUM MarepuasioM Mo mnpenMery. I[IpoBoautcs
cneruanbHas paboTa Mo BBEJEHHUIO B aKTUBHBIN CIOBaph 00ydYarOIIMUXCS
COOTBETCTBYIOIIEH TepMHHOJOTUU. M3ydaemble TEpMHUHBI BBOJSTCS Ha
MOJIMCEHCOPHOM  OCHOBE, 00si3aTelbHA  BHU3yaJibHas  TOJACPIKKA,
QNrOpuTMbl  pabOTBI €  ONpENEJICHUEM, OMOpPHBIE CXEMbl s
aKTyaJn3aluy TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH> B y4eOHOM IJIaHe

B COOTBETCTBUH Cc denepaabHbIM rOCyAapCTBEHHBIM
o0pa3oBaTeIbHBIM  CTAHJAPTOM OCHOBHOTO OOINEro  0Opa3oBaHUs
y4eOHbIN mpeaMeT «XUMUsS» BXOAUT B TPEIMETHYIO 00JacTh
«EcTecTBEHHOHAay4YHbIE TPEAMETH» U SBISETCA O0A3aTEIbHBIM IS
W3YUYECHUS.

Y4eOHbIM MIaHOM Ha €€ u3ydeHue oTBe/eHo 136 yuyeOHbIX 4acoB —
1o 2 4 B HeZIeIo B 8 U 9 Kitaccax COOTBETCTBEHHO.

Conepxanue y4eOHOro mnpeaMera «XHUMUsS», MPEACTABICHHOE B
[IpumepHoit paboueit mnporpamme, coorBeTcTByer @OI'OC 0OOO,
paspaborano ¢ ydetom IlpuMepHON OCHOBHOM 0Opa3oBaTEIbHOM
MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUsS MO YYeOHOMY MPEAMETY
«Xumus», coorBercTByeT [IprmepHON amanTUPOBaHHOM OCHOBHOWU
oOpa3oBaTeIpbHOM TpOrpaMMe OCHOBHOTO  00mero oOpa3oBaHUs
00y4Jaromuxcs ¢ 3aJepP>KKON MCUXUYECKOTO Pa3BUTHUSI.



COLAEPXAHUE YYHEBHOTI'O ITPEJAMETA «XUMUS»

8 KJIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumuu. Poav xumuu 6 JHCU3HU UYelogeKd Tena u
BemiecTBa. Duznueckue CBOWCTBA BEHIECTB. ATPETraTHOE COCTOSTHHUE
BemecTB. Xumus 6 cucmeme Hayk. Uncteie BemecTBa U cMecH. CrocoObl
paznenenus cmecei. [IpaBuia 6e3omacHoro oOparieHus ¢ BEIIECTBAMU U
nabopaTopHbIM oOopynoBaHueM. [loHamue o MmemoOoax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUUYECKUE AJIEMEHTHI. 3HaKU (CHUMBOJIBI)
XUMUYECKUX dJIeMeHToB. OTHOCUTEeIbHAss aToMHas Mmacca. [IpocTeie u
CJI0’KHBIE BeIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BaleHTHOCTP AaTOMOB XHMHYECKHX
3JIEMEHTOB. 3aKoH nocmosincmea cocmasa eewjecms. OTHOCUTEIIbHAS
MOJIEKYyJiApHasi Mmacca. MaccoBas [0S XUMHYECKOrO JJIEMEHTa B
COCJIMHECHHU.

dusznyeckue M XUMHYECKUE SIBICHUA. XUMHUYECKas peakiius.
[Ipr3Haku XUMHYECKHUX PEAKUUH. YPAaBHEHUS XHMHUUYECKUX PpPEaKIUU.
3aKoH coxpaHEHHUsS MacChl BemecTB. Kraccudukamums XUMHYECKUX
peakiuil (CoeNMHEHUs, Pa3IoKEHHUs, 3aMEeIIeHHsI, OOMEHA).

XUMHYECKUHN 3KCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, C
npaBuigaMu  paboTel B jabopaTopud W TOpuéMaMu  OOpaiieHus ¢
1a00paTOpPHBIM O0OPYJOBAaHHEM; H3YYEHHUE U OINHUCAHHE (PU3UICCKUX
CBOMCTB 00pa3IlOB HEOPTaHMYECCKUX BEIIECTB; HAOMIOICHHE (PU3NUECKHUX
(nnaBneHUe BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KUIICHUE U
KOHJICHCAIlMsl BOJbl) M XHUMHYECKMX (FOPEHHE CBE€UM, MNPOKAIMBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJICUCTBUE MeJa C KHUCIIOTOM) SIBJICHUH,
HAOJIFOZICHUE M OIMCAaHWe MPU3HAKOB MPOTEKAHUS XUMHUUYECKHX PEaKIUN
(pa3noxeHue caxapa, B3aMMOJICMCTBHUE CEPHOM KHUCIOTHI C XJIOPHUIOM
Oapus, pasnoxkenue rtuapokcuna wmemu (II) npu  HarpeBanum,
B3aUMoJIecTBUE kKeneza ¢ pactBopoM coid Meau  (ID));u3ydenue
CIIOCO0OB pa3AClICHus] cMecel (¢ TMOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAaHKE, JUCTHWLIALMS, XpoMarorpadus), MpoBEACHUE OYHUCTKH
MOBApEHHOM COJiM; HAOJIIOJCHHWE W OINMCAHUE PE3YJIbTATOB MPOBEICHUS
OTIBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl; CO3/IaHUE MOJCICH
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

1

Ba:xHeililue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB
Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — aneMeHT u

! 3,Z[GCL " ajie€ KypCuBOM 0003HAYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MIPOBOJAUTCS B O3HAKOMHUTCIIbHOM
mwrane. Ilemaror caMocTosATEIEHO OonpeacisaeT o0BeM H3y4acMOoro Marepuala.



mpocToe BewecTBo. HaxoxkaeHue Kuciopoja B Npupoae, puanyeckue u
XUMHYECKUE CBOMCTBA. Peakuiuu ropeHust MpoCThIX U CIOXKHBIX BEIIECTB.
CrocoObl ToJIy4eHHsI KUCTIOpOAa B J1a0OpaTOpUU U NPOMbBIUAEHHOCHIU.
[Ipumenenue kuciopoaa. [lonstue 06 okcuaax. KpyroBopor kuciopona
B nipupoe. O30H — anlomponuas Moou@duUKayus KUciopood.

Tennogoii 3¢hghexkm xumuueckori peakyuu, MepMOXUMUYLECKUE
ypaeHeHus, B5K30- W DSHAOTEPMHUYECKUE peakuuu. 1onaueo: y2oiv u
meman. 3aecpsA3HeHue 6030yxd, YCUleHue HNAaApHUK0802o 3¢hghexma,
paspyuierue 030H08020 CJOA.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bonopoaa
B Impupoae, ¢u3MuecKkue M XMMHUYECKHE CBOMCTBa (Ha mpuMepe
B3aMMOJICHCTBUS C HEMETAJJIAaMU U OKCUIAMHU METaJIOB), MPUMEHEHHUE,
cnoco6wvl nonyyenus. [1oHsITHE O KUCIIOTaX U COMSIX.

KomuuectBo BemectBa. Monb. MosnsipHas macca. 3akoH ABOrajpo.
Monsipabiii 00bEM razoB. PacueTsl mo xumudeckod Qopmyse. Pacuers
MaccoBOM JIOJIM XUMHUYECKOTO JJEMEHTAa B COCIMHEHUH, KOJINYEeCTBA
BEIIIECTBA, MOJISIPHOM MAacchl, MOJIIPHOIO oObeMa ra3oB. Pacu€rel 1o
XUMHUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmea 600vi. Boma. Ee cocrtaB, cTpoeHue u
MOJIEKYNIbl.  Boda «kaxk pacmeopumens. PactBopbl. [lonamue o
HACLIUWEHHBIX U HeHAcblWeHHbIX pacmeopax. llonamue pacmeopumocmu
gewecme 6 600e. Pacuer MaccoBOW [I0MIM BeIlIeCTBA B PacTBOpeE
(mporieHTHas KOHIIEHTpauus). MaccoBasi J10Jsl BeIeCTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pazlodceHue, peakyuu ¢ Hampuem,
oxcuoom Kanvyus, oxcuoom cepvl (1) peaxyuu c¢ memannamu,
KUCTIOMHBIMU U OCHOBHbIMU oKcudamu). [lonamue 06 ocHoeanusx. Ponb
pacmeopos 8 npupooe u 8 odcuznu uenogeka. Kpyzoeopom 600vl 6
npupooe. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa W OYUCTKA TIPUPOTHBIX
BOJ.

Baxwuerimue KJIaCChI HEOPraHUYECKUX COEIMHECHUMU.
Kimaccudpukanus HeopraHumdeckux coeauHeHnid. OKCHABL:  COCTaB,
KJaccudukams (KUCTIOTHBIE, OCHOBHBIE, amgpomepHboie,

Heconleobpasyowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma
(1)), uomenxnamypa. Ilonyuenue u XAMUYECKHE CBONCTBA OKCH/IOB
(B3aumomeiicTBUEe € BOJAOW, KHUCJIOTaMmH, Ienodamu). (OcCHOBaHMUS.
Knaccudukanus ocHoBaHUN: HIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. @PuU3WYECKME W XUMHYECKHUE CBOMCTBA
OCHOBaHUMN (B3aMMOJICMCTBUE C OKCHUJAMH HEMETAJUIOB, KHUCJIOTaMH,
cossiMu). [lonyuenue ocnosanui.

Kucnotsi: coctas, kinaccudukanms, HOMCHKIATypa, pusndeckue u
XUMUYECKHE CBOWMCTBA (B3aMMOJCICTBUE C MeETajllaMH, OCHOBHBIMHU
OKCUJIaMH, OCHOBaHWSIMHU, COJIIMH, Ha NPUMEPE COJIHOM U CEPHOHU
KHCIIOT), CHocobwbl noaydenus. Psn aktuBHOcTH MeTtaymioB H. H.



bekeroBa. Conu (cpeaHue): HOMEHKIATypa COJIeH, cnocobbl noayuenus,
B3aMMO/JICKCTBUE COJICH C METaJJIaMH, KUCJIOTaMU, II€JI04YaMU U COJISIMU,
IPUMEHEHHE.

[lonstue 06 amdoTepHbIX THApPOKCHUIAX (Ha MpUMEpEe LUHKA U
AMIOMUHUSA): XUMUYecKue ceoucmea (83aumooercmeue ¢ KUCIOmamu u
Wenouamuy, pasiodcenue npu Hazpeeanuu) u noayieHue.

['enetnueckass  CBA3b  MEXAY  KIaccaMU  HEOPraHUYECKHUX
coequHeHun. ['eneTnueckue psapl.

XUMUYECKUA  DKCIEPUMEHT: Ka4eCTBEHHOE  OIPEIEIICHUE
collepKaHHUsl KHUCIOpPOJa B BO3JyXe; MOJYyYE€HHE M H3YyYeHUE CBOMCTB
KHACTIOpO/a; HAOMIOJICHHE B3aUMOJIEMCTBHUS BEIIECTB C KHUCIOPOJIOM U
yCIOBUS  BO3HUKHOBEHMSI M  TpeKpalleHuss TopeHus (Toxkapa);
O3HaKOMJIEeHME C oOpa3llaMH OKCHJOB M OINHCAHUE HX CBOMCTB;
NOJIyYeHHEe W M3yYEeHHE CBOMCTB BOJOpoJa (ropeHue); HabiroleHue
00pa3loB BEUIECTB KOJIMYECTBOM | MOJIb; HCClIeJOBAaHUE OCOOEHHOCTEH
pPacTBOpPEHHUS BELIECTB C PA3NIMYHON PacTBOPUMOCTBHIO; MPUTOTOBJICHHE
pPacTBOPOB C OMpEIEIEHHON MacCOBOM J10JIei pacTBOPEHHOIO BEIIECTBA;
B3aMMO/JICHCTBHUE BOJBI C METaJUIaMH (HAaTpUEM U KajblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB); OMpENIEICHUE PACTBOPOB KHUCIOT U
megoyeil ¢ TMOMOIIBI0  HMHIUMKATOPOB; HCCIEAOBaHHE  00pa3loB
HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HA0JIIO/IEHUE N3MEHEHNUS
OKpacKM HWHAMKAaTOPOB B PACTBOPAX KHUCJIOT M IIEJoYed; H3yuyeHue
B3auMoenicTBus okcuaa meau(ll) ¢ pactBOpoM cepHOM KUCIOThI, KUCIOT
C MeTaJUlaMM, peakuuil HeWTpaiu3aluy; MOITYyYeHHE HEpPacTBOPUMBIX
OCHOBaHMM, BBITECHEHHWE OJHOTO MeTajyla JPYTMM U3 PacTBOpa COJIH;
pellieHne SKCIEPUMEHTAJIbHBIX 3ajad Mo TeMe «BakHeiiine Kiaccel
HEOPTraHWYECKUX COECTUHEHUII.

IMepuoauueckuii 3akoH u Ilepuognyeckas cucrema

xumudeckux 3jaemMeHToB [[. U. MengesieeBa. CTpoeHHe aToOMOB.

Xumuyeckas cBfi3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIEC

peakuuu

[lepBbie TOMBITKA KJIacCUPUKAMKA XUMUYECKUX DIIEMEHTOB.
[lonsiTHE O  Tpynmax  CXOAHBIX  3JIEMEHTOB  (IIEJIOYHBIE U
IEJIOYHO3EMENTbHBIC METAJUIbI, TAJTOTEHBI, HHEPTHBIC Ta3bl). DieMeHmbl,
Komopbwlie 0bpazyom ampomepHuvle OKCUObL U 2UOPOKCUOBL.

[lepuonnueckuit 3akoH. llepuognueckass cucTeMa XUMHYECKHUX
anemenToB J[. 1. MenneneeBa. KopoTkonepuoaHas u OnuHHOnEpuoOHast
dopmer  [leprogudeckoid  CHCTEMBI XHMHYCCKHUX  3JIeMEHTOB  /JI.
N. Menpneneesa. Ilepuoabl u rpynmnsl. @U3HUECKUN CMBICIT MTOPSIKOBOTO
HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIHI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. H30monbl. DIEKTPOHBL.
CrpoeHue 5JIEKTPOHHBIX O0O0JOYEK aTOMOB NEpBbIX 20 XUMHUUYECKUX



3JIEMEHTOB ITepunonnueckon CHCTEMBI . . Menneneena.
XapakTEpUCTUKA XMMHYECKOTO OJJIEMEHTAa II0 €ro IIOJIOKEHHUIO B
ITepnonnueckou cucreme 1. . Menzaeneesa.

3akonomepnocmu  USMEHEHUs  CEOUCME  DJIeMEHMO8  MAJblX
nepuooo8 U 21A8HLIX NOOZPYNN, 6 3A6UCUMOCMU OM  AMOMHO20
(nopsioxogoeo) Homepa  3uauenue Illepuoouueckoeo  3axona u
Ilepuoouyeckoul cucmemvl XUMUYECKUX DTIEMEHMO8 O pA3BUMUSL HAYKU
u npaxmuxu. /{. U. Menoeneeg — yuénulil u epaxcoanun.

Xumuueckass cBs3b. KoBaneHTHass (MOJisipHAsi W HEMOJsIpHAs)
CBSI3b. JDIEKMPOOMPUYANETLHOCL AMOMO8 XUMUYECKUX DJIeMEHMO8.
HNonnas cBs3b.

Crenenn OKHUCJIEHHS. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakiuu. lIpoueccel okucieHHss W BOCCTaHOBIEHUs. OKHUCIUTENN U
BOCCTAHOBUTEIIH.

XUMHUYECKUH  OKCIEPUMEHT: H3y4YeHHE O00pas3lioB  BEIICCTB
METaJUIOB W HEMETAJUIOB; B3aWMOJCHCTBUE THUIPOKCHIA IMHKA C
pacTBopaMu KHUCJIOT U IEJI0YCH; MIPOBEJICHUE OTIBITOB,
WUTFOCTPUPYIOIIUX MIPUMEPBI OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHUs,, COeTUHEHUS).

MexnpeaMeTHbIe CBA3H

Peanuzanys MeXNpeaIMETHBIX CBS3€W MPU MU3YYEeHUHW XUMHUHU B 8
KJIacCe OCYIIECTBIIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHSATUM, SBISIOMIMXCS CHUCTEMHBIMH IS
OTJICJIbHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (paKT, TUITOTE3a,
TEOpHs, 3aKOH, aHajIu3, CHHTE3, KJIacCU(UKAIUI, TEPUOIUIHOCTD,
HaOMIOJIeHWe, JKCIEPUMEHT, MOJCIMPOBAaHHE, W3MEpPEHHUE, MOJIEb,
SIBJICHUE.

du3nka: Marepus, aToOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIMJ, U30TOMBI, PaJIMOAKTUBHOCTh, MOJICKYJIa, JIEKTPUUYCCKUN 3apsij,
BCIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHHE BEIECTBa, Tas,
(bu3UYeCcCKUe BEITUYMHBI, €ITMHUIIBI H3MEPEHHS, KOCMOC, TIJIAHETHI, 3BE3/TbI,
Counniie.

buonorus: horocunres, apixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAITBI, TOPHBIE TTOPOIBI,
TMOJIe3HbIE UCKOTIaeMbI€, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KUIIACC

BemecTBO U XUMHUYeCKasi peaKkuus

[lepuonnueckuii 3akoH. llepuomnueckas cucTeMa XHMHUYECKHUX
anemenToB /I. . Menneneea. CtpoeHne aTtomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB TMEPBBIX TPEX MNEPUOIOB,



Kanus, KaJIbLUS W KX COCAUHECHHN B COOTBETCTBUU C IOJOKEHUEM
37€MEHTOB B [leproandeckoil CUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue  BemecTBa: BHABI  XMMHYECKOW  CBSI3U.  TUIbI
KPUCTAITUYECKUX PEIIETOK, 3A8UCUMOCTb CBOUCME Geuecmea om muna
KPUCMANIUYeCcKOol peuémKu U 8U0a XUMUYECKOU CEA3U.

Knaccudukanys u HOMEHKIAaTypa HEOPraHUYECKUX BEIECTB
(MexayHapoaHas W TpUBHAIbHAsI). XHUMHYECKUE CBOMCTBA BEIIECTB,
OTHOCSIILIUXCSI K Pa3JIUYHbIM KJIaccaM HEOPraHWYECKHUX COCIUHEHUM,
T€HETHYECKAs CBSI3b HEOPTAaHUUYECKUX BEIIECTB.

Knaccudukanus XuMrU4YeCKUX peakiuii o pa3IMuHbIM MTPU3HAKAM
(10 yuCay U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEINIOBOMY
a3 dekTy, M0 U3MEHEHHIO CTEMEeHEH OKUCICHUS XUMUYECKUX JIEMEHTOB,
o obpamumocmu, NnO  yyacmuilo — Kamauuzamopa). DK30- WU
SHIOTEPMUYECKHUE PEaKIUU. 1epmoxumuyeckue ypasHeHusl.

llonamue o cropocmu xumuueckoti peakyuu. I[lonamue 06
obpamumvlx U HeoOpamumvlx Xumudeckux peaxyusx. Illowamue o
2OMO2EHHbIX U 2emepo2eHnblX peakyusax. I[lowamue o Xxumuyeckom
pasHosecuu. Cmeujenue xumuiecko2o pagnosecusi. Dakmopul, erusoujue
HA CKOpOCMb XUMUYECKOU peakyuu U HOJIOHCeHUe XUMUUECKO20
pasHosecusl.

OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIHUH,  DJIEKTPOHHBIN
OajlaHC  OKHCIHUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHHe
yYpaBHEHHUI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuin c
UCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOTO OaiaHca.

Teopusi 3AEKTPOJUTHYECKON AUCCOLUMAIUMU. IIEKTPOIUTHUECKASL
auccouuanus. OJEKTPOJIUTbl W HEJJIEKTPOJUThl. KaTHOHBI, aHMOHBL.
Mexanusm ouccoyuayuu ewyecme ¢ paziudHbIMU GUOAMU XUMUYECKOU
ceazu. Ilonamue o cmenenu Ouccoyuayuu. CunpHble U ciaOble
AIEKTPOJIUTHI.

Peakimum woHHOrO oOOMeHa. YCIOBUS TPOTEKAHHS PpeaKIuil
HOHHOro oOmeHa g0 KoHma. I[lomHble © COKpam€éHHBIE WOHHBIE
ypaBHEHU peakui. XMMUYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUM U COJIEU
B CBETE MPEACTaBICHUN 00 dJeKTpoiauTudeckoil muccormainuu. Cpena
pactBopa. KauecTBeHHbIE peakuMW Ha KaTUOHBI M AaHUOHBI: XJIOPHUA-,
Opomuza-, monua-, cyiabdar-, kapOoHaAT-, CUIHMKaT-, (ocdhar- aHUOHHI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS, MarHus, KajblHUs, aTIOMHHUS,
xeneza (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIIUE B BOJHBIX

pacTBopax.
XUMHYECKUA  DKCICPUMEHT:  O3HAKOMJIEHHME C  MOJICIISIMH
KPUCTAUIMYECKNX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB M

HeMeTaJyoB (TpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIopuaa HATpHs);
UCCIIEIOBAaHWE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOM peakluuud OT
BO3JICUCTBUS Pa3NUYHBIX (PAKTOPOB; HCCIIETOBAHUE IEKTPOIPOBOJHOCTH



pPacTBOPOB BEIIECTB, MpOIecca TUCCOLUMAIMA KUCIOT, MIeToYe U coei
(BO3MOXKHO HCIIOJIb30BaHNE BHUICOMATEPUANIOB); TPOBEICHUE OIBITOB,
WUTIOCTPUPYIONTUX TPU3HAKA TPOTEKAHWS PEaKINi HWOHHOTO OOMEHa
(oOpa3zoBaHue ocanka, BBIJEJICHUE raza, oOpa3OBaHHE BOJbI); OMBITOB,
WJUTFOCTPUPYIOITUX TIPUMEPHI OKHUCJIUTEITLHO-BOCCTAHOBUTEIILHBIX
peaknuii (TOpEeHUE, PEAKIUU Pa3I0KEHUS, COSAMHCHMS); PacIIO3HABAHHEC
HEOPTaHWYCCKUX BEIIECTB C IMMOMOIIBI0 KAUeCTBEHHBIX PEAKIIUi HA HOHBI,
pEIICHNE SKCIIEPUMEHTABHBIX 3a/1a4.

HemeTanjbl 1 MX coeTMHEHUS

OO6miast xapakTepucTuka TraloreHoB. (OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CcTernieHU okucieHus. CTtpoeHme W (usmdeckue
CBOWMCTBA MPOCTHIX BEHISCTB — TaJIOTCHOB. XHMMHYECKHE CBONCTBA Ha
npuMepe xJjiopa (B3aUMOJIECWCTBHE C MeETaUlaMH, HeMeTalUlaMu —
BOJIOPOJIOM H KHCIIOPOIIOM, uenouamu). Xmopoogopona. CoisHas
KHCJIOTa, XUMHUYCCKUE CBOKWCTBA, noyuYeHue, TpUMEHeHue. /lericmeue
XJI0pa u X10po8ooopooad Ha opeaHu3m denosekd. BaxxHeWIme XIOpUIasl |
UX HaXO0XKJICHUE B MPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OcoOeHHOCTH
CTPOEHUSI AaTOMOB KHCJIOPO/Ia U CEephbl. XapaKTEePHbIE CTEIIEHU OKUCICHUSI.

Ctpoenue u ¢puznuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AJUIOTPOIHbIE MOAU(PUKALIMKA KUCIOPOAa U Cepbl. XUMUUYECKUE
CBOICTBa cepbl (B3aUMOJEHCTBUE C HeMemanlamu — BOIOPOJOM H
KHACJIOPOJIOM, METaJUIaMH, KOHUEHMPUPOBAHHLIMU A30MHOU U CEPHOL
kuciomamu). CepoBOJOPOMA: CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (KUCJIOTHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCUABI CEPBI
KaK TpeJICTAaBUTEIN KUCITOTHBIX OKCHAOB. CepHas KucinoTa: Qpuanyeckue
U XUMHYeCKue cBoicTBa (00mue u crnenudpuyeckue). Conau cepHOU
KHCTIOTHI, KAUeCTBEHHAs peakius Ha cyib(ar-uoH. CepHUCTass KHUCIOTA.
Xumuueckue peaxyuu, jgedxcauwjue 8 OCHO8€ NPOMBIULIEHHO20 CNnOcoba
noayuenus cepHou kuciomsel. HaxoxaeHue cepbl U €€ COCIMHECHUN B
npupoxae. IlpumeHenue ceppl W €€ COECIMHEHHWN B OBITY U B
MPOMBIIIICHHOCTH. Xumuueckoe 3azpsi3HeHue OKpycaroujel  cpeovl
COeOUHEeHUAMU cepbl (KUCIOMHbIE 00XHCOU, 3acpsA3HeHUe 6030yXa U
B8000EMO08B), CHOCOObL €20 NPedOmMBpPaAeHUS.

OO6mrast xapakTepucTuka 3MeMeHTOB VA-rpymnmbl. OcoOeHHOCTH
CTpOEHUS aTOMOB a30Ta 1 pocdopa, XapakTepHbIE CTEIICHNU OKUCICHUS.

A30T, pacnpocTpaHeHuE B TpHUpOJC, PU3NUECKHE M XUMHUYECCKUE
CBOICTBA (B3aMMOJICHCTBUE C METAJUIAMHU M HEMETAJUIAMH - KHCIOPOIOM
u Bogopoaom). Kpyrosopotr azora B mpupoje. AMMHUak: puznueckue u
XAMHYECKHE CBOWCTBA (OKHUCJICHWE, OCHOBHBIE CBOWCTBA BOJHOTO
pactBopa), noayuenue u mnpuMeHeHme. Comm aMMOHHS: COCTaB,
¢uznuecKkre U XUMHUYECKAE CBOMCTBA (pa3iio’KeHUE, B3aUMOJICUCTBHUE CO



menovyamMu), npuMeHeHne. KadecTBeHHasl peakius Ha WOHBI aMMOHHMS.
A3zoTHas kuciorta, e€ (U3MUECKME U XMMHUYECKHE CBOMCTBa (00mIue H
cneuuduyeckue), noayuenue. Hutpatbl (paznoxenue). AzoTUcTass
KHCIoTa. Vcmonap30BaHWE HHUTPATOB M COJieH aMMOHHUSI B KadeCTBE
MUHEPATbHBIX yIOOpeHUH. Xumuueckoe 3acpsizHeHue OKpyscarouel
cpeovl COeOUHEHUAMU a30ma (KUCIOmMHble 00HCOU, 3a2psi3HeHUe 8030)Xd,
NnouBblL U BOO0EMOB).

dochop, arromponuvie moougurayuu gocgopa, duznueckue u
XMMHYECKUE CBOWCTBA (B3aMMOJICUCTBHE C METa/NIaMH, HEMETaJlIaMH,
KOHYEHMPUPOBAHHbIMU a30mHoU U ceproll kucromamu). Oxeup pocdopa
(V), oprodochopHas kuciora: (U3NUYECKHE U XUMHUYECKHUE CBOWCTBA,
nonyyenue. Ilonamue 0 MUHEPATLHBIX YOOOPEHUAX. HUMpamsl U
Gdocpamer.  Ilonamue o  KomniekcHuvlx  yooopenusix.  OOmias
XapakTepuctuka 3neMeHTOoB IVA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB YIJIepoJia M KpeMHUs. BaJleHTHOCTh W XapaKTEPHBIC CTCIICHU
OKHUCJICHHSI aTOMOB YIJIepoJia U KpeMHHs. PacmipocTpaHeHue yriepoja B
NIPHUPOJIC, XapaKTEPHBIC CTCTICHU OKUCIICHUSI.

VYrnepon, amiorponHbie  Momaudukauuu  (rpadur, anmas),
¢usnueckne M XUMHYECKHE  CBOMCTBA  TPOCTHIX  BEIISCTB
(B3aUMOJICHCTBUE C METalaMH, HEMETaJUIAMU, KOHYEHMPUPOBAHHbIMU
asomHou u cepHou Kucromamu). Ancopoimsa. Kpyrosopor yriepona B
npupoae. OKCHIBI yriepoaa, X U3NYECKUe W XMMHYECKHE CBOWCTBA,
NOJyYyeHWe W MPUMEHEHHWe, JCWCTBHE Ha OpraHW3M  YeJOBeKa.
Oxonoeuveckue npobiemvl, ceiazanHvle ¢ okcudom  yeaepooa(llV);
aunomesa 2n00aibHO20 NOMENIeHUs. KIUMama, NapHUKoswlil ggexm.
YronbHas KHCIOTa U €€ coyd, UX (PU3MUECKHe U XMMHUYECKHAE CBOMCTBA,
noayuenue u npumeneHue. KadecTBeHHass peakius Ha KapOOHAT-WOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH W
CEJIbCKOM XO3SMCTBE.

O6mme mpeactaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHHUS
OpraHMYeCKUX COCIWHEHUU yriepona (Ha MpuMepe MeTaHa, JTUJICHA,
ATaHONA, YKCYCHOW KHCIOTBI. Mx cocmas u Xumuueckoe cmpoeHue.
Knaccugpurayus opeanuueckux eewecms. IloHsTHE O OHOIOTHYCCKU
BaKHBIX BEIIECTBAX: KUpaX, OeJKax, YyrJIeBOJaX — W UX POJU B KU3ZHH
qenoBeka. MamepuanvHoe eOuHCmEo OpeaHu4yecKux U HeopeaHudyeckux
COeOUHeHU.

Kpemuuii, ero ¢puszndeckne 1 XUMHUYECKHE CBOMCTBA (Ha MpUMEpPE
B3aMMOJICUCTBHSI C MeETaUlaMH M HEMETAJIaMU), HOJYy4YeHue U
npumenerne. Coeodunenuss kpemuus 6 npupoode. Obwue npeocmasgienus
00 oxcude kpemnus(lV) u kpemnuesou kuciome. Curukamol, usuvecxue
U Xumuueckue CBolUCm8d, NoIyYeHue U NpuMeHenue 8 ObIMY,
NPOMBIULTIEHHOCMU (8 MeOUYUHCKOU, J1eKMPOHHOU, CMPOUMENbHOU U
op.). Baocuetiwmue cmpoumenvHble Mmamepuanvl. Kepamukd, CMmeKio,



yemenm, 6emon, dtcene30bemon. Ilpodremovr 6€30nACHO20 UCNONb30BAHUSL
CMpOUmMenbHblX Mamepuanios 8 N08CeOHE8HOU HCUIHU.

XVWMHUYECKHUH 3KCTIEPUMEHT: U3ydeHHE 00pa3oB HEOPTAHMICCKUX
BCIIECTB, CBOWCTB COJISTHOM KHCJIOTHI; TPOBEICHHE Ka4eCTBEHHBIX
peaknuii Ha XJIOPHUJ-UOHBI M HAOJIOJICHHE TPU3HAKOB MX IMPOTCKAHUS,
OTIBITHI, OTpaXKaronue (GU3NICCKUE U XUMUUECKUE CBOWCTBA TAJIOTCHOB H
WX COCOUHCHHWHA (BO3MOXHO HCIIOJB30BAHHE BHUICOMATEPHAIIOB);
O3HaKOMJIEHHE ¢ 00pa3laMu XJIOPUAOB (TAJIOTE€HUIOB); 03HAKOMIICHHE C
oOpasmamMu cepbl W €€ COCIUHECHHSIMH (BO3MOXKHO WCIIOJIb30BAaHUC
BUJICOMATEPHAIIOB); HAOJIOJICHHE Tpollecca OOYIIMBaHMS caxapa IOJ
JNEHCTBUEM  KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOTHI;  HM3yYCHHE
XUMUUYECKUX CBOMCTB pa30aBICHHOW CEpPHON KHCIOTHI, MPOBEICHUE
KauyeCTBCHHOW peakiud Ha Cyiab(haT-woH W HaOJIOJICHHE TMpHU3HaKa e
NPOTEKaHUS; O3HAKOMJICHHE C (U3UYCCKUMH CBOWCTBAMH a30Ta,
dochopa um  ux  coeguHEHHH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHANIOB), 00pa3iaMu a30THBIX W (OChHOPHBIX yIOOPEHUI;
NOJIy4YeHUE aMMHMaka ¥ HW3yYeHHE €ro CBOWCTB; TPOBEJCHUC
KauyeCTBCHHBIX pPEakKIMii Ha WOH aMMOHHUSA M (ochaT-WOH M H3ydUCHHE
NPU3HAKOB WX TPOTEKaHWsS, B3aUMOJCHCTBHE KOHIICHTPHPOBAHHOU
a30THOM  KHCIOTBI C  Meapl0  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); H3yUYEHHE MOJEJell KPUCTAUIMUYECKUX PpEeHIETOK
anmasza, rpaduTa; O3HAKOMJIIEHME C  MPOIECCOM  aJcopOIuu
pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM VYIIEM U  YCTPOWCTBOM
POTHBOrasa; MOJIydeHUE YIJIEKUCIIOro Tra3a M M3y4YeHUE ero CBOMCTB;
NPOBE/ICHUE KA4YeCTBEHHBIX pPEAKIU Ha KapOOHAT- U CHUIIMKAT-HOHBI
U U3y4YCHUE TMPU3HAKOB UX MPOTEKAHHUS; O3HAKOMIIEHHE C TPOIYKIIMEH
CWIMKATHOW TPOMBIIIJICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3aaad
1o TemMe « BaxxHenne HeMEeTaUIbl U UX COEUHEHUSD.

MeTaJibl U X COeTUHEHUS

OO6mas xapaKTepUCTUKAa XMMHUUYECKHUX JIEMEHTOB — METaJIJIOB Ha
OCHOBAaHHUM WX IIOJIO)KEHHUSI B llepmogudeckol CUCTEME XUMHUYECKUX
anementoB [[. 1. MenaeneeBa wu cTtpoeHuss artomoB. CTpoeHue
METAJUIOB. MeTajuimyeckass CBsI3b M METAJUIMYECKas KpUCTaJLUIMYecKas
pemérka.  DJEKTPOXMMHUYECKUH  psAl  HANpsOXKEHUW  METalJIoB.
®u3MUeCcKMe M XMUMHUYECKHE CBOMCTBA METALUIOB (B3aMMOJICHCTBUE C
KHCIIOPOJIOM, BOJOH, KkucioTtamu). ObOwue cnocobvl noayueHus
memannog. Ilonsmue o Koppo3uu Memainios, OCHOBHble CHOCOOb
3awumol ux om kopposuu. Cnnaevl (cmanv, uyeyH, OROPATIOMUHUL,
OpOH3a) U ux npumenerue 8 ObIMY U NPOMBIULIEHHOCUL.

[[lenounble MeTaiuibl: ToJOXkeHUE B Ilepuommyeckot cucreme
xumuyeckux anemeHtoB JI. WM. MengeneeBa; CTpO€HHE AaTOMOB.
Haxoxnenne B mnpupone. dusnueckne M XUMHUYECKHE CBOMCTBA (Ha



npuMepe Hatpusi U Kanus). OKCUIIBI U TUJIPOKCUJBI HATPUS U Kallus.
[IprmMeHeHne meNoYHbIX METAIUIOB U KX COCAUHEHUM.

IIlenoyHO3EMENBHBIE METAJJIbI MAarHUM W KaJbLIMK: IOJOKCHHUE
B [lepuognyeckoit cucreme xumuuyeckux sineMeHToB [[. 1. Mennaeneesa;
CTPOCHME HX AaTOMOB; HaxOXJECHWE B Ipuponue. DPusndeckue u
XUMHYECKHUE CBOIMCTBA MarHusg M Kaabliusd. BakHelIne coeauHEHUS
KalbIns (OKCHJ, THIPOKCHUMA, CONN). JKécmrxocmb 600bl u cnocobwi eé
yCmpaHeHusl.

AnoMuHUi: nosioxkeHue B Ilepuoandeckoil cucteMe XUMUYECKUX
anemeHTOB 1. 1. MenaeneeBa; CTpoeHHE aTOMa; HAaX0XKIECHUE B IPUPOJIE.
dusnyeckne W XUMHYECKUE CBOWCTBA alMiOMUHMS. AMQOTEpHBIC
CBOMCTBA OKCH/IA ¥ TUJIPOKCU/IA AJTFOMUHUA.

Kenezo: nonoxenue B Ileproanyueckoil CUCTEME XHUMHUYECKHUX
anemeHToB 1. 1. MenaeneeBa; CTpoEHHE aToMa; HAaX0KICHUE B IPUPO/IE.
du3nUecKue M XHUMHUYECKHE CBOMCTBaA JKejie3a (B3aUMOACUCTBHE C
MEeTaJUIaMH, KUCIOTaMH MW CcOJsiMH). OKCHABI, THAPOKCUIBI U COJIH
xene3a(ll) u sxxeneza(Ill): cocta, cBOMCTBA U noTYUEHUe.

XUMHUYECKUA  HKCIIEPUMEHT: O3HAKOMJIEHHE C  o0pa3namu
METaJUIOB ¥ CIUIaBOB, HMX (U3MYECKUMH CBOWMCTBAMH; H3yUYCHHE
pe3yJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO  HCIOJB30BaHUE
BUJIEOMAaTepragoB), 0OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJIA KaJdblUs U
HaTpus C BOAOM (BO3MOXXHO MCIIOJIB30BAaHME  BHJIEOMATEPHAIIOB);
UCCIIEJOBAHMUE CBOMCTB KECTKOM BOJbI; MpoIEcca TOPEHUs JKeje3a B
KHUCIIOpoJie (BO3MOXKHO HCIMOJB30BAaHUE BHUACOMATEPUAIIOB); MPHU3HAKOB
NpPOTEKAHUS KAYeCTBEHHBIX pEaKIMid Ha HWOHbI (MarHus, Kajblus,
amroMunus, ruHKa, xkeneza(ll) u xeneza(Ill), menu(Il)); nabmronerue u
OINMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH HMOHAMM HATpUS, KU U
KaJIbIUs (BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUATIOB); UCCIICAOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHIA ATIOMHHHS W THAPOKCHAA ITMHKA,
pEIIEHHUE SKCIEPUMEHTAIIBHBIX 3aJlad Mo Teme «BakHeuime MeTtauibl U
UX COCIUHECHUS.

Xumusa u okpyscarowan cpeoa

Hoevie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 8
NOBCEOHeBHOU JCU3HU YenogeKka. Xumus u 300posve. bezonachoe
UCNONb308AHUE Bewecms U Xumuueckux peakyui 6 oOwvimy. Ilepsas
noMowb  NpU  XUMUYECKUX — oxcoeax — u ompasieHusx.  OcCHOBbL
IKOJO2UYECKOU 2paMomHocmu. Xumuyeckoe 3azpsi3HeHue OKpyicanue
cpeobl (npedenbras oonycmumas koHyeumpayus eeuwecms — IJ[K). Ponw
XUMUU 8 PeuleHUl IKOI0SUYECKUX NPoOaeM.

Ilpupoonsie ucmouHuku y2ne6000p0008 (y2oib, NPUpOOHbIL 2as,
Heghmbv), nNPoOyKmul ux nepepabomiku, ux poib 8 Ovimy U
NPOMBIUIEHHOCMIU.



Xumuueckuti dKcnepumenm. uzyueHue o00OpaA3yo8 Mamepuanios
(cmexno, cniagvl Memanios, NoJUMepHble MaAmepuabl).

MexnpeaMeTHbIe CBA3H

Peanuzanus mexnpeaMETHBIX CBSI3ed MpPU U3YyYEHUM XUMUU B
0 kmacce  OCYIIECTBIISIETCS  4Yepe3  MCIOIb30BaHUE  KaKk  OOIIUX
€CTECTBCHHO-HAYYHBIX TOHSATUM, TAaK U TOHSITHH, SBISIOIIUXCS
CUCTEMHBIMHU JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYUYHBINA (PaKT, TUIIOTE3a,
3aKOH, TEOpUsl, aHajdu3, CHHTE3, KiIacCU(pUKAIU, TMEPUOTUYHOCTD,
HAOIIOJIeHHe, OKCIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJIEb,
SIBJICHUE, TAPHUKOBBINA (PP EKT, TEXHOJIOTUsI, MaTEPUAIIBI.

dusnka: maTepusi, aTroM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH,
HYKJIUJ, U30TOIbI, PaJIMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUSCKUHN 3apsi,
IIPOBOJIHUKH, TIOJTYIIPOBOAHUKH, TUDIEKTPHUKHU, (POTOIIEMEHT, BEIIECTBO,
Teno, O00BEM, arperaTHoe COCTOSHME BEIIeCTBa, Ta3, pPacTBOP,
pPacTBOPUMOCTb, KPHUCTAJUIMYECKass pEMIETKA, CIUIaBbl, (PU3HYECKUE
BEJIUYUHBI, CIMHUIIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE3161, CoHIIE.

buonorusi: ¢orocuHTe3, napIxaHue, Ouocdepa, ISKOCHCTEMA,
MUHEpPATbHBIE yao0peHus, MUKPOIJTIEMEHTHI, MAaKpO3JIEMEHTHI,
IMMTaTeJILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

BrinosHeHne MpakTHYECKUX padoT

IIpu mnpoBeneHWM TMpaKTHYECKOH pabOThl KaXIbId e dTall
BeIMONHSIeTC oOywatonumucsa ¢ 3[IP BMmecte ¢ yuurtenem u mona ero
pykoBonctBoM. Ha 1ocke o00s3aTeNbHO BBIBEIIMBAIOTCS — IMpaBUia
TEXHUKW O€30MaCHOCTH, COOTBETCTBYIOIIHME JAaHHOMY BHIY pPaOOTHI,
JaeTcsl MpaBUiIbHAS 3amuch (GOPMYNT U YKa3bIBAETCS II€NIb MPOBEICHUS
pabotel. Ilpu HEOOXOOUMOCTHM  JAeTCS  BHU3YaJIbHBI  aJITOPUTM
BBITIOJTHCHUS 3aJaHusA. DTO CIOCOOCTBYET OCO3HAHHMIO OOYYarOIIMMUCS
BBITIOJIHAEMBIX JEUCTBUU U MOJIYYEHHOTO PE3yJIbTaTa.

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MAaTEPHUAJIBI 110
XUMHUH

JIns opraHu3auMM TOpPOBEPKH, Y4Ye€Ta MW KOHTPOJS 3HAHUU
oOydJarmmuxcs MO TPEeaMETy NTPEIyCMOTPEHBI KOHTPOJbHBIE PabOTHI,
CaMOCTOSITeTIbHBIE ~ palbOTBI,  3a4eThl,  NpPAKTUYECKUe  paboTHI,
tectupoBanure. OJHUM U3 METOJOB KOHTPOJIA PE3YJIbTAaTOB OOYUECHUS
oOyuvaromuxca ¢ 3IIP sBnsiercss MeTOJ MOJUBAPUATUBHOIO SKCIIpPECC-
TECTUPOBAHHS C KOHCTPYUPYEMBIMH OTBETaMH. Ero OTIMUUTEIBbHBIMHU



yepraMu ABJISOTCS OIEPaTUBHOCTD, BBbICOKast CTENEHb
WHIUBUIYAJIN3allii 3HAHUM, CPAaBHUTEIbHO MaJble 3aTpaThl BPEMEHU U
TPYZAa Ha IPOBEPKY OTBETOB 00YYAIOIIUXCS.

Jnst obyuaromuxcs ¢ 3I1P Bo3MoxHO n3MeHeHHe (HOPMYITHUPOBKU
3aJJaHUil Ha «IIOIIAaroBYIO», aJanTalys MpeayiaraeMoro oOydarouiemycs
TECTOBOTO  (KOHTPOJIBHO-OLIECHOYHOI'0)  MaTrepuaja:  HCIOJIb30BaHHE
YCTHBIX M MHUCbMEHHBIX WHCTPYKLMHA, YIPOUIEHUE IJIMHHBIX CIOXHBIX
(opMyIMpPOBOK MHCTPYKIIHI, PELICHUE C OIIOPOH HA alropuT™, oOpasel,
UCIOJIb30BaHKUE CIPAaBOYHOM MH(POpPMALIUU.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSA YUEBHOI'O
IMPEIMETA «XUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUIA

B nenom pesynbrarsl ocBoeHus oOydaromumucs ¢ 3[1P yueGHOro
npenMera «XUMHS» JIOJDKHBI COBIAQJATh C pe3yjbTaTaMu MPUMEPHOU
paboueil mporpaMMbl OCHOBHOTO oOmiero oOpa3oBanusi. HaubGonee
3HAYUMBIMU SIBJISIOTCS:

JIMYHOCTHBIE PE3YJBbTATBI:

MOTHBAIUSl K OOYyYEHHIO M IIeJICHANpaBIeHHON MO3HABATEIbHOM
NEeATEIbHOCTH;

YCTaHOBKAa HA OCMBICICEHHE JIMYHOTO OIbITa, HaOMIOJEHUN 3a
XUMUYECKUMU SKCIIEPUMEHTAMHU;

OpUEHTAIUSl Ha TMpaBWia HWHIUBUIYAJbHOIO M KOJUIEKTUBHOTO
0e30mMacHOr0 TOBENCHHUS TIPU B3aUMOJCHCTBUU C XUMHUYECKUMU
BEILECTBAMU U COEAUHEHUSAMU;

PaKTHYECKOe M3ydeHue npodeccuid U Tpyna pa3IuyHoro poja, B
TOM YHUCJI€ HAa OCHOBE NPUMEHEHUS HU3y4aeMOro NPEAMETHOIO 3HAHUSA
(Hanpumep, 1abOpaHT XUMUYECKOT0 aHAIN3a);

YBAXKEHUE K TPYY U pe3yJIbTaTaM TPYIOBOU AEATEIBHOCTH;

FOTOBHOCTH K  OCO3HAHHOMY  IIOCTPOCHHUIO  JaJbHEUIIEH
WHIUBUIYAbHON TPAeKTOPUU OOpa30BaHMUS HA OCHOBE OPUEHTHUPOBKHU B
Mupe npodeccuii 1 MPoPECCUOHATBHBIX MPEANOYTCHUH, YBAKUTEIIBHOTO
OTHOLLIEHUS K TPYY;

OCO3HAHUE CBOErO TMOBEJICHUS C TOYKU 3PEHHUS OMACHOCTH WU
6e30macHOCTH JUTsl ceOst MITH I OKPY>KaIOIIIHX;

OCHOBBI AKOJIOTUYECKON KYJbTYPHI, COOTBETCTBYIOIIEN
COBPEMEHHOMY YPOBHIO JKOJOTHMYECKOTO MBIIUICHHS, NPUOOpETEeHUE
ONBITa FKOJIOTMYECKN OPUEHTUPOBAHHOMN MPAKTUYECKON JIESITEIbHOCTH B
KU3HEHHBIX CUTYaIIUIX;

OCO3HAHUE TIOCIEICTBUM W HENPUITUE BPEAHBIX MPUBBIYEK



(ynotpeOneHus: ajakoroisi, HapKOTUKOB, KypeHHUs1) U MHBIX (opM Bpena
U1l PU3UYECKOT0 U ICUXUYECKOTO 370POBBS;

IIPUHATUE PELICHUN B )XM3HEHHOM CUTYallUM Ha OCHOBE IIEpeHOCa
MOJIYYCHHBIX B XOA€ OOYy4YeHMs] 3HAHMA B aKTyaJbHYI0 CHUTYalLHIO,
BOCHOJIHATH JepUIUT UHPOpMaALUK;

TOTOBHOCTh OTOMpAaTh M HUCIOJIb30BaTh HYKHYIO HH(GOPMALUIO B
COOTBETCTBUH C KOHTEKCTOM >KU3HEHHOU CUTYaIUH.

METANPEIAMETHBIE PE3YJIBTATbDI

Osnadenue yHugepcanbHIMu Y4eOHBIMU NOZHAGAMETbHBIMU
delicmeuamu:

BBISBJISATH IPUYHUHBI U CJICJICTBUS MPOCTHIX XUMHYCCKHUX SIBIICHHIA,

OCYIICCTBIISITh CPAaBHEHHE, KIACCU(DHUKAIINI0O XUMUYECKUX BEIIECCTB
10 3a/JIaHHBIM OCHOBAHMSIM M KPUTEPHUSAM JUISI YKa3aHHBIX JIOTHUYECKHX
oneparuu;

CTPOUTB JIOTHYECKOE CYXKACHHUE TOCTIE TIPEIBAPUTEILHOTO aHaIN3a,
BKJTFOYAIOIIEE YCTAHOBJICHHE MMPUYNHHO-CIICICTBEHHBIX CBS3CH;

BBISBJIATh JePUITUTHI WHGOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IS
pEIICHHMS TIOCTABJICHHOM 3a/1a4H;

npeoOpa3oBeIBaTh HMH(POpPMAIMIO U3 OJHOTO BHAA B JAPYrou
(Tabnuiry B TEKCT U TIp.);

co3laBaTh, NMPUMEHATh U TPEeoOpPa30BBIBATh 3HAKU U CHMBOJIBI,
MOJIENTM M CXEMBI IUIsl pPelleHHs] y4eOHBIX M IMO3HAaBATENbHBIX 3a/lay C
MOMOIIIBIO T1€/1arora;

C TIOMOUIBIO TIeJ]arora MPOBOJAUTh XUMUYECKUM OMBIT, HECIOKHBIHI
DKCIIEPUMEHT, HJisi YCTAaHOBJEHUS OCOOCHHOCTEH OO0BEKTa H3YUCHHS,
NPUYUHHO-CIICJICTBEHHBIX CBSI3€ U 3aBUCUMOCTEHl OOBEKTOB MEKIY
co0oi;

C TIOMONIBIO TeJarora MWIM CaMOCTOSITENbHO (HOPMYITUPOBATH
00001IeHnsT W BBIBOJBI IO pe3yabTaTaM MPOBEIECHHOTO HAOIIOCHUSA,
OTIBITA;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE XMMHUYECKUX IMPOIIECCOB U
WX MOCJIEICTBUS;

UCKaTh WJIK OTOMPATh MHGOPMAIINIO WU TAHHBIE U3 UICTOYHUKOB C
Y4eTOM MPEITIOKEHHON y9eOHOM 3aa4M 1 3aJaHHBIX KPUTEPUCB.

Osnadenue yHUGepcaIbHbIMU YUEOHBIMU KOMMYHUKAMUGHBIMU
oelicmeuaAmu:

OpPraHU30BBIBATh yU4EOHOE B3aUMOJICHCTBUE B TpyIIie (OMPEAesTh
o0mue 1enu, pachupenemsaTh PO, JOTOBApUBATHCS JPYr C APYroM U
T. 1.).

C TIOMOMIBIO TIEJIarora WA CaMOCTOSITEIPHO COCTAaBJISATh YCTHBIE U
MMMCBMEHHBIE TEKCTHI C HCIIOB30BAHUEM HWJUTIOCTPATUBHBIX MaTEpPUAIIOB
JUTSI BBICTYTUICHHSI TIEPE]T Ay TUTOPHEH;



OpPraHU30BBIBATh y4EeOHOE COTPYAHHUYECTBO U COBMECTHYIO
JESTENBHOCTD C YUUTEJIEM U CBEPCTHUKAMHU; PabOTaTh WHIUBUIYAIBHO H
B TpYIIE: HAXOAWTHh OOIIee pEIICHHEe M pa3pemars KOH(IUKTHI Ha
OCHOBE COTJIACOBAaHUS IO3HMIIMH M ydeTa WHTEPECOB; (OPMYIHPOBATH,
apryMEHTHPOBATh U OTCTaMBATh CBOC MHEHHUE;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIINN MPOIYKT, IPUHUMATh
W pa3feniaTh  OTBETCTBEHHOCTh M NPOSBIATH TOTOBHOCTh K
MIPEIOCTABICHUIO OTYETA MePEI TPYIIION.

Osnadenue yHUGEPCANbHBIMU  YUEOHBIMU  PeZYIAMUGHBIMU
oelicmeuamu:

oOHapykuBaTb U  (opmynupoBaTh y4dyeOHyH  mpoliemy,
OTIPEJICIISITH 1IEJTb YIeOHOH JESITCIbHOCTH;

BJIQJICTh OCHOBAMH CAMOKOHTPOJIS, CaMOOICHKH, TPUHSTHS
pPEIICHW M OCYIICCTBICHUS OCO3HAHHOTO BHIOOpa B Y4YeOHOH W
N03HABATEILHOM JICSITCILHOCTH;

COOTHOCHTh CBOW JICHCTBHS C IIAHUPYEMBIMU pe3yJIbTaTaMH,
OCYIICCTBIISITh KOHTPOJIb CBOCH JIEATEILHOCTH B IMPOIIECCE TOCTHIKCHUS
pe3ysibTaTa, ONPEACNIATh CIOCOOBI JMEHCTBUNM B paMKax MpPEII0KCHHBIX
yCIIOBUI 1 TpeOOBAHMI, KOPPEKTUPOBATH CBOM JCHCTBHUS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTYallueH;

JaBaTh aJCKBATHYIO OIEHKY CHUTYyallud W Tpeljarath IJlaH ee
U3MEHEHHS;

NpeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTH IIpHU
pelIeHny y4eOHoM 3a/1auu;

MOHUMATh MPHUYMHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbIit
pe3yNbTaT JCSATEIBHOCTH, OMNPEACNATh TIO3UTUBHBIE W3MEHEHUS W
HaIlpaBJIeHUs, TPeOyIOIINe JadbHEHIIeH padoThI;

OCO3HAHHO OTHOCHUTBHCS K APYTOMY UEJIOBEKY, €r0 MHEHHUIO.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe nmpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEIbHOTO
CoNepKaHMs,  yCTAaHOBJICHHOTO  JaHHOW  MpUMEpHOM  paboueid
MpOrpaMMOM, BBIJEISAIOT: HAy4HbIE 3HAHUA, YMEHHS U CIOCOOBI
neucTBUM, crenuduueckue st ydeOHOro mpeamera «XUMUs», BUIBI
JNEATENBHOCTA M0 TMOJYYEHUI0 HOBOTO 3HAHUS, €r0 HHTEPHpPETALH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3NMHYHBIX yYEeOHBIX W HOBBIX
CUTyalMSIX:

o IIPEACTABICHNE O 3aKOHOMEPHOCTSAX M I[O3HABAEMOCTH
SBIICHUN TIPUPOJBI, TOHUMAHWE OOBEKTUBHOW 3HAYUMOCTH OCHOB
XUMUYECKOW Hayku Kak oO0JlacTU COBPEMEHHOTO €CTECTBO3HAHMUS,
KOMIIOHEHTa O01Iel KyJIbTypbl U MIPAKTUYECKON JAEATEIbHOCTH YEJIOBEKa
B YCJIOBUSIX COBPEMEHHOrO OOIIECTBAa; MOHUMAHUE MECTa XUMHUU CpEIu
JIPYTUX €CTECTBEHHBIX HAYK;



o BJIAJCHUE  OCHOBAaMH  IOHSATHIHOIO amnmapara u
CUMBOJIMYECKOTO  SI3bIKA  XMUMHMHM I COCTaBieHuss  Qopmyl
HEOPraHWYECKUX BEUIECTB, YPABHEHUI XMUMHUYECKUX peakuui (C omopoit
Ha QJITOPUTM Y4YeOHBIX JIEUCTBUI); BIAJ€HHE OCHOBAMH XUMHYECKOU
HomeHknaTypsl (IUPAC u TpuBHanbHON) U yMEHHE UCHOJIB30BATh €€ AJIs
pelieHus: yueOHO-TI03HABATENIbHBIX 3aJ1ay C MOMOIIBI0 YUUTENS; YMEHHUE
MCIIOJIb30BaTh MOJEIH JIJIsl OOBSICHEHUSI CTPOEHUSI aTOMOB M MOJIEKYJ T10
AITOPUTMY C OMOPOM Ha ONPEIEIICHHUS;

o NPEACTABIECHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHHE C
NOMOIIBI0 YUYUTENS TMPUMEHSTh CHUCTEMY XUMHYECKUX 3HAHUWA A
YCTAHOBJIEHUSI B3aMMOCBSI3€M MEXKIy H3YYEHHBIM MaTEpHaIOM U IPHU
MOJIYYEHUW HOBBIX 3HAHHWH, a TAKXKE B IMPOLIECCE BBIMOJHEHUS YUCOHBIX
3alaHUN U TIpu paboTe ¢ HMCTOYHMKAMHU XUMHUUYECKOW HWHQopmaIuu,
KOTOpasi BKJIFOYAET:

BAKHEHIIINE XUMHYECKUE TOHSATHUS: XUMUUYECKUM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOAHAS M
HEOJHOPOAHAsI CMECh, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJIIpHAsl MacChl,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIA 00beM,
OKCH[, KHCJIOTa, OCHOBaHHE, COJIb (CpeaHsis), XMMHUECKas peaklus,
pEaKUUM COEOUHEHUS, PEAKLMH PA3JIOKECHUS, PEaKUUU 3aMEIICHUS,
peakuuu oOMeHa, TeToBoi A3 PeKT peakiuu, IK30- U SHIOTEPMUUYECKUE
peakuuM, pacTBOp, MaccoBas JOJIsI XUMHYECKOIO JJIEMEHTa B
COCIMHEHUHU, MACCOBasl J0Js U IPOLEHTHAs KOHILIEHTpAllKs BELIECTBA B
pacTBope, AIpO aToMma, AIEKTPUUYECKUN CIIOM aToMa, aToMHasi OpOUTab,
pagnyc aroma, BAJIEHTHOCTb, CTEIICHb OKHUCJICHHUS, XUMUYECKasl CBS3b,
AJIEKTPOOTPULIATEIBHOCTD, MOJSPHAST U HEIOJSPHAs KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, METAJUIMYECKAs] CBS3b, KPUCTAJUIMYECKAs peIIeTKa
(aTomHasi, WOHHAsA, METaJNIMYECKasi, MOJICKYJISIpHAs), HWOH, KAaTHOH,
AHHUOH, DJIEKTPOJIUT U HE IJIEKTPOJIUT, DJICKTPOJIUTHYECKAS JUCCOLMALNS,
peakiuu HOHHOTO 0OMEHa, OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaAKITUH,
OKHUCJIUTENb W  BOCCTAHOBUTEIb, OKHCJIEHHE M BOCCTAHOBJICHUE,
AJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTHUMble W HeOoOpaTHMbIe
peaKUnH, CKOPOCTh XUMHYECKOW pPEaKUUH, KATaIUu3aTop, HPEAECIbHO
nonyctumasi koneHntpanus (I11K), koppo3ust meramios, CIIaBsl;

OCHOBOIIOJIAraroIMe 3aKOHbl XMMHH: 3aKOH COXPaHEHHS MAaccChl,
[Tepuonnueckuit 3axkon JI. 1. MenaeneeBa, 3akOH MOCTOSTHCTBA COCTaBa,
3aKOH ABOTapo;

TEOPUM  XMMHUHU:  ATOMHO-MOJIEKYJSIDHAs  TEOpHs,  TeOpus
ANEKTPOJUTHYECKON AUCCOLMALIMM, a TAKKE MPEACTABICHUS O HAYYHBIX
METO/IaX MO3HAHMS, B TOM YHUCIIE SKCIIEPUMEHTAIBHBIX U TEOPETHUYECKUX
METO/IaX UCCIEAOBAHUS BEIUIECTB U U3YUYECHUSI XUMHUYECKUX PEAKIIMIL;

o MPEACTABICHUE O TMEPHOJNYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX BJEMEHTOB (paJnyCc aTroMa, >JIEKTPOOTPHUIATEIbHOCTb),



MPOCTBIX M  CJIOXHBIX BEIIECTB OT TMOJOXKEHUS JJIEMEHTOB B
[lepuoauueckoit cucteme (B MajbIX MEPUOJaX U IVIABHBIX MOATPYINAX) U
ANIEKTPOHHOTO CTPOEHUSI aTOMa; YMEHHUE OOBSACHATH CBSA3b MOJOKEHHUS
anemenTa B Ilepuonnyueckoil cucTeMe C YUCIOBBIMU XapaKTEpPUCTHUKAMU
CTPOCHHSI aTOMOB XUMHYECKHUX AJIEMEHTOB (COCTaB U 3apsi]l siapa, ollee
YUCJIO AJEKTPOHOB), PacHpe/eICHUEM 3JIEKTPOHOB MO AHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TpeX TNEPUOAOB, Kaldusi U  KaJbLHS;
KJIacCU(UIMPOBATh XUMHUYECKUE 3JIEMEHTHI C OMOPOM Ha OINpeAesICHUS
dbu3HUIecKoro cMbiciia MUQPPOBBIX JAHHBIX MEPUOIUUECKON TaOIUIIBL;

o yMEHUE  KJIacCU(MUIIMPOBATh  XUMHUYECKHUE  DJIEMEHTHI,
HEOpraHMYECKUE BEIIECTBA U XUMUUYECKHE PEAKIMU C OMOPON HAa CXEMBL;
OMPENIEIIATh BaJICHTHOCTh M CTENIEHb OKUCICHUSI XUMUYECKHUX DJIEMEHTOB,
BUJT XMUMHUYECKOW CBSI3U W THUIN KPUCTAJUIMYECKOHW CTPYKTYphl B
COCIMHEHHUSX, 3apsii HWOHA, XapakTep cpeAbl B BOJHBIX pacTBOpax
BEIIECTB (KUCJIOT, OCHOBAaHUMN), OKHCIUTEIb M BOCCTAHOBUTEIH TIO
ANrOpUTMY y4eOHBIX ACHCTBUM;

o yYMEHHE XapaKTepHu30BaTh C OMOPOM Ha cxeMy (pusndyeckue u
XMMHYECKHUE CBOMCTBAa MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPO/,
rpadur, ammas, KpeMHUH, a30T, pocdop, cepa, XJI0p, HATPUH, KaIHil,
MarHui, KajdblUWW, AJTIOMHHHI, E€JI€30) U CIOXKHBIX BEIIECTB, B TOM
YuCcl€ HX BOAHBIX pPAcTBOPOB (BOJA, AaMMHAK, XJOPOBOAOPOI,
CEpPOBOJIOPOJ, OKCHUIBI M TUAPOKcUAbl MeTawwioB [ -I1IA  rpymnm,
amromunus, meau (1), munka, xeneza (I u III), oxcuasr yraepona (II u
IV), xpemuus (IV), azora u docdopa (III u V), ceper IV u VI),
CEepHHUCTas, CepHas, a30THUCTas, a3oTHas, ¢docdopHas, yrojbHad,
KpPEMHHEBAsE KHCJIOTa M HMX COJIM); OMUCHIBATH C ONOPOM Ha IUIaH H
KJIFOUEBBIE CJI0BA; YMEHHE MTPOTHO3UPOBAThH U XapaKTepH30BaTh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHHS TIOCIE
IPEABAPUTEIBHOTO aHalu3a MO0Jl PYKOBOACTBOM II€arora, MpuMEHEHUE
BEILIECTB B 3aBUCUMOCTH OT HX CBOWMCTB, BO3MOXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B Pa3JIUYHBIX YCIOBUSX, BIUSHUE BEUIECTB U
XUMUYECKUX IMPOIECCOB HA OpPraHW3M YEJIOBEKAa MU OKPYKAIOUIYIO
IIPUPOJHYIO CpEny;

o YMEHUE COCTaBIISITh MO 00pas3lly, CXeMe, aJITOPUTMY
y4eOHBIX JCHCTBUN MOJICKYJISIPHBIC M HMOHHBIC YpaBHEHUS peakiuii (B
TOM  4YHUCJ€  peakuuii  MOHHOro  OoOMEHAa U  OKHUCJIHUTENIbHO-
BOCCTAHOBUTENIBHBIX  pEaKUui), WUIIOCTPUPYIOUIUX  XUMUYECKHUE
CBOMCTBAa M3yYEHHBIX KJIACCOB / TPYIIT HEOPraHWYECKHX BEIIECTB, a
TaK)Ke MOJITBEPKIAIOIINX T€HETHUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

o YMEHUE BBIYHUCISITE OTHOCUTEIBHYIO MOJEKYISIPHYIO U
MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOrO 3JIEMEHTa B
COCIMHEHWH, MACCOBYIO JOJII0 BEIIeCTBA B PAacTBOpPE, KOJIMYECTBO
BEIllECTBA M €ro Maccy, 00bEM ra3oB c omopod Ha oOuue (GopMyJibl;



yMEHUE TMPOBOAUTH PAacueThl MO YPAaBHEHUSM XUMUUYECKUX pEaKIui U
HaxoOJIUTh KOJMYECTBO BEIIECTBAa, OOBEM M MacCy pEeareHTOB WU
MPOAYKTOB pEaklUH C Omopoll Ha oOpasen, ajaroput™M y4eOHBIX
JICHCTBU;

o BJIAJICHUE OCHOBHBIMM METOJaMU HAy4YHOrO0 TIO3HAHUS
(mabmrofeHue, M3MEpPEHHE, OKCIEPUMEHT, MOJCIUPOBAHUE) TIPH
M3YUYEHUHU BEIIECTB M XUMHYECKUX SIBICHHH C OMOPON Ha aJIropuTM
y4eOHBIX IEUCTBUI; YMEHHUE CPOPMYTUPOBATH MPOOIEMY U MPEITIOKUTH
NyTH €€ pelIeHUs] C TMOMOIIBI0 TeJarora; 3HaHHE OCHOB Oe30MacHOM
paboThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHYECKOW TMOCYIAOM U
71a60paTOPHBIM 000PYAOBAHUEM;

o HaJU4YMe TPAKTUUYECKUX  HABBIKOB  IUJIAHUPOBAHHUS U
OCYIIECTBIICHHUS  CJICAYIOIIUX  XUMHYECKHX  OKCIEPUMEHTOB IO
PYKOBOJCTBOM  yuUHMTENs C OOCyXJAeHHEeM IlaHa paboThl WU
COCTaBJIEHUEM TAOJIUIIBI:

U3y4YeHUe U Onrcanue PU3NIECKUX CBOWCTB BEIIECTB;

03HAaKOMJICHHE C (PU3UIECKUMHU U XUMUYCCKUMU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKUA TMPOTEKAHUS XUMHYECKUX
peaKiuu;

U3y4eHHE CIIOCOO0B pa3JieJICHUs] CMecel;

NOJIyYEHUE KUCIOPOAa U U3YUEHUE €r0 CBOICTB;

MOJIyYEHUE BOJOPOJIa U U3YUYEHHUE ETO CBOWCTB;

NOJIyYEHUE YTIIEKUCIIOTO ra3a U U3yUYE€HHE €r0 CBOWCTB;

NOJIyYEHUE aMMHUaKa U U3yUEHHUE €r0 CBOMCTB;

IIPUTOTOBJIEHHE PACTBOPOB C OIPEACIEHHOWM MacCOBOW JOJEH
PacTBOPEHHOTI'O BEILIECTBA;

UCCIIEOBAaHUE M OIMCAHHE CBOWCTB HEOPraHWYECKHX BELIECTB
Pa3JINYHBIX KIACCOB;

OpUMEHEHHE  MHAUKATOPOB  (Jakmyca,  METWIOpaHXka H
denondranenna) sl ompenereHUS XapakTepa Cpeabl B pacTBOpax
KHCJIOT U IIEJIOUCH;

U3yUYEHUE B3aUMOJECHUCTBUS KHUCIOT C METAJJIaMH, OKCHJIaMH
METAJIJIOB, PACTBOPUMBIMHU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOT'0 METajlJla IPYTUM U3 PacTBOpa COJIH;

uccieoBaHue aM(OTEpHBIX CBOWCTB THUJIPOKCUIOB AIIOMHUHHS U
[MHKa;

pelieHre YKCIepUMEHTANbHBIX 33/1ad 10 TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCAUHEHUI;

pelieHue AKCHEPUMEHTATBHBIX 3ajad o TEMe
«INEKTPONTUTUYECKAS TUCCOIUALIUS;

pELICHUE HSKCIEPUMEHTAIBHBIX 3aJad 1o Teme «Baxnenmue
HEMETAJLJIbI U UX COCTUHECHUS»;



pellieHrne HKCIEPUMEHTANBHBIX 3adad 1Mo Teme «Baxneimue
METaJUTbl M X COCTUHCHHUS;

XUMHAYECKUE  OKCIIEPUMEHTHI, WIIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKAHUS PEAKIU HOHHOI'O0 0OMEHa;

Ka4eCTBEHHBIC PEaKINY Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX
WOHBI: XJIOpUI-, OpomMua-, uoauia-, cyibdar-, Qocdar-, kapOboHat-,
CWJIMKAT-aHUOHBI, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS, MarHus,
KaJIBIIMS, aTFOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), IMHKA;

YMEHHE TPEACTaBIATh pe3yabTaThl JKCIepUMeHTa B (opme
BBIBOJIOB,  JIOKA3aTE€NbCTB, TpadUKOB © TaOJIWIl ¥  BBIABIATH
IMIHUPUIECKIE 3aKOHOMEPHOCTH;

o BIaJICHUE  TpaBWiIaMu  Oe30macHOro  oOpaimieHuss ¢
BEIIECTBAMH, HCIOIB3YEMBIMH B TIOBCEIHEBHOW JKWU3HU, a TakkKe
NpaBUJIaMH TIOBEJICHUS B IEISAX COCPEKCHHS 3I0POBBS M OKPY)KAIOIIEH
NPUPOTHOW Cpenbl; MOHMMAaHHWE Bpena (OMACHOCTH) BO3IEHCTBUS Ha
KWBBIC OpPraHU3MBI OINpPEACIEHHBIX BEHIECTB, a TaKXKe CIOCcO00B
YMCHBIIICHHS U TIPEIOTBPAICHUS X BPSJIHOTO BO3ACHCTBUS; IOHUMaHHE
3HAYCHMsI )KUPOB, OCIIKOB, YIIIEBOAOB JIJIsl OpPraHu3Ma 4eJIOBEeKa;

o BJIaJICHUE OCHOBaMHU XUMHYECKON I'PaMOTHOCTH,
BKJTIOUAIOIIEH YMEHHE MPABUIHLHO MCIIOIb30BaTh U3YYEHHBIE BEIIECTBA U
MaTepHabl (B TOM YMCiIe, MUHEPAJIbHBIE YI00pEHUS, METAJUIBI U CILJIABHI,
NPOIYKTHI MEePepadOTKU MPUPOJHBIX UCTOYHUKOB YTIIE€BOJIOPOIOB (YIJid,
OpUpPOAHOTO Tasza, HedTH) B OBITY, CEJIBCKOM XO3sIICTBE, Ha

IIPOU3BOJICTBE; YMEHUE  NPUBOIUTH IpUMEPBl  NPABUIIBHOIO
UCIIOJIb30BAaHUS U3YUEHHBIX BEIIECTB U MAaTEPUAJIOB;
o YMEHHE YCTaHABJIMBATh CBSI3U MEXIY  pEaIbHO

HaOMIOJaeMBIMA ~ XHUMHYECKHMMH  SIBICHUSAMH H  TIPOIIECCAMH,
NPOUCXOAAIIMMU B MaKpOo- M MHUKPOMHpE, OOBSICHATH MPUIHHBI
MHOT000pasus BEIIECTB, YMEHNE HHTETPUPOBATh XUMHUUYCCKUE 3HAHUS CO
3HAHHUSIMU JIPYTUX YU4EOHBIX TPEIMETOB C MMOMOIIIBIO MTE€/1arora;

o peACTaBICHUE 0 chepax npodecCuOHATEHON
JESTEIHbHOCTH, CBSA3aHHBIX C XUMHUEH U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTIKEHUSAX XUMHUYECKON HAyKW; HAJIWYUE OIBITA
paboThI C pa3IMYHBIMU UCTOYHUKAMHU WH(GOPMAIMU TI0 XUMUU (HAYYIHO-
MOMyJsipHAs TUTEpaTypa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPO Ha AJITOPUTM: YMEHHE OOBEKTHBHO OIICHUBATH MH(MOPMAIHIO O
BEIIECTBAX, NX MPEBPAMICHUSX U TPAKTUICCKOM TPUMEHEHHH.

TpeboBaHus K NMpeIMeTHBIM pPe3yJbTATAM OCBOCHHS Y4eOHOIr0
npeamera «XuMHus», pacnpeaejeHHbIe 0 rogaM 00y4eHus

Pe3ynbTaThl o rogam GopMyIUpPYIOTCS MO MPUHLUIY A00aBICHUS
HOBBIX PE3YyJbTAaTOB OT roja K TOJy, YK€ Ha3BaHHBIE B MPEIbLAYIIUX
rojlax TMO3UIIMM, KaK NPaBUIO, JIOCJIOBHO HE TMOBTOPSAIOTCSA, HO



YUHUTBHIBAIOTCS (PE3YNIBTATHl OUYEPEAHOIO T'0JIa IO YMOJYAHUIO BKIIFOUAIOT
pE3yJIbTAaThl IPEAbIAYIIUX JIET).

8 KUIIACC

pacKpbhIBaTh CMBICT OCHOBHBIX XUMHYECKHUX TOHATHI: aToOM,
MOJIEKYJIa, XUMHYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOPOJIHAsE ¥ HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA,
MOJb, MOJISIPHas Macca, MaccoBas [0S XHMMHYECKOTO JJIEMEHTAa B
COCIMHEHUHU, MOJSPHBIM O0BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
2NIeKMPOOMPULAMENbHOCHb, CTETIEHh OKUCIICHUS, XUMUYECKas PEaKIys,
KJaccuuKalusl peakiuii: peakiuu COEIUHEHHUsI, PEaKIuu Pa3I0KEeHHUS,
peakiuu 3aMeIlCHMs, peakuu OOMEHa, 9K30- U HHIOTEPMHUYECKHE
peaKIuu; meniogol 3ghgexm peaxyuu, SIpo aToma, dJICKTPOHHBIA CIOH
aToma, aTOMHasi OpOHTallb, pauyC aTOMa, XUMHYECKasl CBS3b, MOJISPHAsI
Y HEMOJIApHAs KOBaJIEHTHAsl CBA3b, HOHHAS CBsI3b, MOH, KATUOH, aHWOH,
pacTBOp, MaccoBasi JOJs BellecTBa (MPOIEHTHAs KOHIICHTpAIus) B
pacTBopeE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSTHUM
(cm. 1. 1) ¥ TPUMEHATH 3TH TIOHATHUS TMPU OINHUCAHUHM BEIIECTB U HUX
IIpEBPaLCHUN;

UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTaBIIeHUS (popMy
BEIIECTB,  MOJIEKYJAPHBIX  YpPaBHEHUU  XUMHYECKUX  PEaKIUi,
AJIEKTPOHHOTO OajaHca;

OTIPENICNIATh BAJICHTHOCTH AaTOMOB DJJEMEHTOB B OWHApHBIX
COCTMHEHUAX; CTEIICHb OKUCJICHUS 3JICMEHTOB B OMHAPHBIX COCTUHEHUAX
C Omopod Ha ONpeAeieHUus, B TOM UYHCIE CTPYKTYPUPOBAHHBIC;
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAWHEHUMN IO
dbopmynaM; BUJ XUMHUYECKOW CBsI3U (KOBaJCHTHAas M HWOHHAas) B
HEOPTraHUYECKUX COCUHEHUSX;

MMETh TPEICTABICHUE O CHCTEME XMMHUYECKHUX 3HAHWM, YMETh C
MOMOIIBI0 YYMUTENd MNPUMEHATh CHUCTEMY XHWMHWYECKUX 3HAHWUM, IS
YCTAHOBJICHUSI B3aUMOCBSI3M MEXAY HM3YYCHHBIM MaTE€pUajIoM W IMpH
MOJTyYEHUH HOBBIX 3HAHWH, a Takke NpH padoTe C HCTOYHUKAMHU
xuMudecko  uHpopmaruu. OpUEHTHUPOBATHCS B TOHATHUAX U
omnepupoBaTh UMM Ha 0a30BOM YpPOBHE, NMPUMEHATH TMPHU BBITOJIHECHUU
y4eOHBIX 3QIaHUH W PEIICHUU PacUYeTHBIX 3a7ad C OIMOPOM Ha alrOpUTM
y4eOHBIX JCHCTBUIM HM3yYCHHBIC 3aKOHBI M TEOPUHU: 3aKOH COXPAHCHHS
maccol, [lepuognueckuit 3akon .M. MenneneeBa, 3akon nocmosancmea
cocmasa, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJsipHas Teopus. COOTHOCUTD

2 3,Z[€CL " ajie€ KypCuBOM 0003HaYar0TCs IJIAaHUPYEMBIC IPECAMCTHBIC PE3YJIbTAThI, KOTOPBIC MOI'YyT
OBITH NOTCHIUAJIBHO TOCTUT'HYThBI 06y‘IaIOIIII/IMC$I C 3HP, HO HE SBJISIOTCS 0053aTCIbHBIMHU.



o0o3HaueHus, KOTopble uMeroTcs B Tabnuie «llepuoguueckas cucrema
xumuuecknux — anemeHTtoB  J[. 1. MenneneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMUMHUYECKHUX AJIIEMEHTOB (COCTaB U
3apsii sApa, oOlIee 4YHUCIO DJJIEKTPOHOB U paclpeesieHue WX 0
AIEKTPOHHBIM CIIOSIM);

KJacCU(PUIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUYECKUE
BEIIIECTBA; XMMHUYECKHE PEAKIUU (M0 YUCIY U COCTaBY YYacCTBYIOIIHMX B
peaKIuu BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 HU3MEHEHHUIO CTETICHU
OKHCJICHUS] XUMHYECKUX AJIEMEHTOB) C OMOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPXKJas OINUCAHHE MPUMEPAMU
MOJICKYJISIDHBIX YPaBHEHHI COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUNA C
OIIOPOM HA CXEMBI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOCHHS; BO3MOXHOCTH TPOTCKAHUS XUMHUUYECKUX MpPEeBpallcHUN B
Pa3IUYHBIX ~ YCJIOBHUSX TMOCIE TPEABAPUTEIBLHOTO OOCYXIEHUS C
MeJIaroroM;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB; MACCOBYIO JIOJIFO XHMHYECKOTO »JJIeMeHTa T10 (opmyre
COEIMHEHUS, MAaCCOBYIO JOJI0 BEIIeCTBA B pPacTBOpE; MPOBOIUTH
pacué€Thl MO0 YPAaBHEHUIO XUMHUYECKOW PEAKIIMHU C OMOPOIl HA alITOPUTM;

MPUMEHSTh OCHOBHBIE OIEPAIMM MBICIUTEIBHON AEATEIBHOCTU —
aHaJu3 W  CHUHTE3, CpaBHEHHE, 0000IIeHHe, CcHUCTeMaTH3aIMs,
KJaccu(uKaius, BBISIBICHWE NPUYMHHO-CICACTBEHHBIX CBSI3eH — s
U3YUCHHUS CBOMCTB BEIIECTB W XHUMHYECKHUX PEaKIUid; €CTECTBEHHO-
Hay4YHBIC  METOJbl  TO3HAHMSI  —  HAONIOZCHWE,  H3MEpEHHUE,
MOJICIMPOBAHKUE, OKCIEPUMEHT (PeanbHulli U MbICAEHHbIL) — TIOJ
PYKOBOJICTBOM II€/1arora;

CJIe0BaTh IIpaBWjaM TMOJIb30BaHUS XUMHYECKOM TOCYyAoMl U
nabopaTopHeIM  00OpYJOBAaHMEM, a TaKKe TNpaBWIaM OOpalIeHUS
C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUMSAMHU TIO BBITIOJHEHUIO
Ja00pAaTOPHBIX XHMHYECKUX OIBITOB I10 IOJYYCHHI0O U COOHpAHUIO
ra3oo0pa3HbIX BemIeCTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOI'O BEIIECTBA;
MJIAaHUPOBaTh W TPOBOJAUTh  XHMHYECKHE  OKCIIEPUMEHTHI  TIO0
paclio3HaBAaHUIO PACTBOPOB  MIEJIOYEHM M KHUCIOT C  IOMOIIbIO
WHIUKATOpOB  (MakMyc, (GeHon(TalienH, METUJIOpaHXk U  Jp.),
MOJTBEPKIAIONMINX KAYEeCTBEHHBIM COCTAaB HEOPraHUYECKHWX BEIIECTB
(KauecTBEHHBIC PeaKIIMK Ha MOHBI) MOJI PYKOBOACTBOM Iiejarora.

9 KJIACC
PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJlia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,



CJI0’)KHOE€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, Menioeou
agppexm peakyuu,MOab, MOISPHBIA OOBEM, PACTBOP; DICKTPOJUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTUYECKAsT JTUCCOIMAIUS, PEAKIUA HOHHOTO
oOMEHa, KaTalu3aTop, XUMUdecKkoe pagHogecue, obOpamumvle U
Heobpamumbvle peaxkyuu, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEAKITUH,
OKHCITUTEIb,  BOCCTAHOBUTENIb, OKHUCICHHE U  BOCCTAaHOBJICHUE,
ajutoTponus, aMmGpOTEPHOCTh, XUMHUUECKasl CBsI3b (KOBAJICHTHAsl, HOHHAS,
METaJUTMYeCcKasi), KpPUCTAJIMYECKasl pelérka, Koppo3us Memaslos,
CNIa8bl;, CKOPOCMb XUMUYECKOU peaxyuu, TPENebHO JTOMyCcTUMas
koHuentpanus (ITJIK) BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHUX TMOHSTHM
(cm. 1. 1) ¥ TpPUMEHATH 3TU TOHSITHS TPU OIMUCAHUM BEUIECTB U UX
IIPEBPAILICHUN;

UCIIOJIB30BaTh 3HAKM M CHUMBOJBI I (PUKcalMu pe3yJibTaToB
HAOIIO/IEHU, cocTaBlIeHHs (OPMYJT BEIIECTB U YPABHEHUN XUMUUYECKUX
peakIui, 3amMcu JaHHBIX yCJIOBUH 3amad. Mcmonb3oBaTh 0003HAUYCHMUS,
umeromuecss B Ilepuoauueckoid cucreMe W TabJMIlE PACTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH B BOJIC JIJISI BBITIOJIHEHUS 3aJaHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKUX
AJIEMEHTOB B COEQUHEHUSX PA3JIUYHOTO COCTaBa; IPUHALIEKHOCTh
BEIIECTB K OMNpEAeIEHHOMY KJIAacCy COEIMHEHUH C Omopod Ha
ONpENENICHNsl, B TOM YHCIE€ CTPYKTYpUPOBAaHHbBIC; BHJbBl XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METa/NIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUSX; 3apsAl MOHA TI0 XMMHYECKOW (Qopmylie; XxapakTep Cpeabl B
BOJHBIX PacTBOPaX KUCJIOT U MIEIOUCH, MuUn KpUCmaiiuieckol peuémrku
KOHKPEMHO20 8eujecmed,

packpbiBaTh cMmbIca [lepuomnueckoro 3akona .M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TOHWMAHHUE: ONUCHIBAMb U XAPAKMEPU308aMb
Tabmmunyto ¢opmy I[lepuonnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pas3nuyaTh TMOHSATHSA «TJIaBHas moArpynna (A-rpymma)» u «mobodyHas
noarpynna (b-rpynmna)», manbsie U OosblIME TEPUOIBL;, COOMHOCUMb
0003HaYCHUS, KOTOpPhIE HMECIOTCS B IIEPUOJMYCCKON TaOmuIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHHS aTOMOB  XHMHYECKUX
ANIEMEHTOB (COCTaB W 3apsia  sapa, oOIee 4YWCIO DJIIEKTPOHOB U
pacmpeneneHue WX M0 DJIEKTPOHHBIM CIIOSIM); 00BACHAMbL 00Iue
3aKOHOMEPHOCTH B W3MEHEHHHU CBOMCTB XMMHYECKHX 3JIEMEHTOB M HUX
COCIMHEHUN B TMpejenax MajiblX IMEepUOJ0B M TJABHBIX MHOATPYNH C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE DJIEMEHTHI; HEOPTaHHYECKHE
BEILIECTBA; XUMHUYECKHE PEAKIUH (MO0 YUCIY U COCTaBY YYacCTBYIOIIHMX B
peaKiuu BEUIeCTB, MO TEMIOBOMY 3G (eKTy, MO0 M3MEHEHHUIO CTeNeHEen
OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C ONIOPOM HA CXEMBI;



XapakTepuzoBaTh  (omHChIBaTh) oOmMe U  crnenudpuuecKue
XUMHYECKUE CBOMCTBA BEIIECTB PA3NIMYHBIX KIJIACCOB, MOJATBEPXKAAs
ONMHMCAHME NPUMEPAMH  MOJIEKYJISPHBIX W  HOHHBIX  YpPaBHEHHUM
COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIUA C ONIOPOIl HA CXEMBI;

COCTAaBIIATh YPABHEHUS 3JIEKTPOJUTUYECKON AUCCOLUMALNN KUCIOT,
LIEJI0Ye M COJIeH; IOJIHBIE U COKpAILEHHBIE YPAaBHEHUSA peEaKLUUn
MOHHOTO  OOMeHa; YpaBHEHHUS  pEakUuH, NOJITBEPKAAOITIX
CYILIECTBOBAHHE T€HETUYECKOM CBSI3U MEX]Y BELIECTBAMHU Ppa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peakuuil IOCPEACTBOM COCTaBJIEHUS JJIEKTPOHHOro OajaHca 3THUX
pEaKLnii;

NPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHUS; BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUIN TTOCIIe
IPEIBAPUTEIILHOTO O0CYK/ICHHUS C MEIaroroMm;

BBIYHCIISITh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEIICCTB; MAaCCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa 10 (opmylie
COCIMHCHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE; IPOBOJIUTH
pacy€Thl IO YPAaBHECHUIO XUMUYECKOHN PEaKIIUU C OTMIOPOH Ha ajJTOPHUTM;

CleloBaTh TMpaBWiaM TOJb30BaHHUS XHMHUYECKOW TMOCYI0N W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKkKe NpaBWiIaM OOpalleHHs
C BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKIHUSMU II0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHHI0 U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AaMMHUaKa U YIJIEKUCIIOro rasa);

IPOBOAUTH PEAKIMH, TMOATBEPKIAIONINE KAueCTBEHHBIH COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOPHUI- OPOMMI-,
noaua-, KapOoHat-, ¢ocdar-, cuiIukar-, cyiabdar-, THAPOKCUA-HOHBHI,
KaTHOHBI aMMOHUS U WMOHBI M3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEILHON NEATeTbHOCTH —
aHaNIW3 U CHHTE3, CpaBHEHHE, 0000IIEHIE, CHCTEMATU3alINIO, BBISBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJIsI M3Y4YEHUS CBOWCTB BEIIECTB W
XUMHYECKUX PEaKIUi; EeCTECTBCHHO-HAYYHBIC METOJbl TIO3HAHHS —
HaOJIIO/IeHNEe, M3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT (pealbHBbIN |
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB u
KoHTpoJbHbIE
n/n TeM MPOrpaMmabl Bcero
padoTbI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHSATUHSA
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 0
MPAKTUYECKOU JIeATeTLHOCTH
JeJI0BeKa
BemectBa 1 xuMu4deckue
1.2 15 1
peakiumn
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx. Kucnopoa. [Tonsitue

2.1 6 0
00 oxcruaax
Bonopon.Ilonsarue o

2.2 AOPOA 8 0
KHACJIOTaX U COJIAX
Bonma. Pacteopsl. Ilonsarue

2.3 A p 5 1
00 OCHOBaHUAX
OCHOBHBIE KI1aCChI

2.4 HEOPraHMYECKUX 11 1
COEIMHEHUN

Hroro no paszneny 30

IIpakTHYeckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6moteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepnoarueckuil 3aK0H U

IIepuoanueckas cucrema
3.1 XUMHYECKHX AJIEMEHTOB /J[.

N. Mennene-eBa. CTpoeHue

aToMa
XUMHYECKASA CBA3b.
OKHUCIINUTEIILHO-

3.2

BOCCTAHOBUTCJIBHBIC
peakinuu

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

15

68

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorteka [IOK
https://m.edsoo.ru/7f41837c

bu6moteka [IOK
https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

Paspnen 1. BemecTBo 1 XUuMHYeCKHEe peaKIUH

11

1.2

1.3

[ToBTOpeHue u yriuyoieHue 3HaHUN
OCHOBHBIX pa3/IesioB Kypca 8 kjacca

OcHOBHBIE 3aKOHOMEPHOCTHU
XUMHUUYECKUX PEaKINi

DIEeKTPONUTHYECKAs JUCCOLMALIUS.
XUMHUYECKUE PEAKIIMU B pacTBOPAX

Hroro no pazneny

Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS

2.1

2.2

2.3

2.4

OOmast XxapakKTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpymnmel. ["amorenst

OOm1ast XxapakKTepUCTUKAa XUMUYESCKHX
anemeHToB VIA-rpynmel. Cepa u eé
COCITMHEHUS

061_]_[215{ XapaKTCpUCTUKA XUMHNYCCKUX

aneMeHToB VA-rpynnsl. A30T, pochop u

WX COCTMHCHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
aneMeHToB |VA-rpynnsl. Yraepoa u
KPEMHUH U UX COCTUHEHHUS

Hroro no pasaeny

Pa3gen 3. Merajlibl 1 UX COeTUHEHU S

KoaudecTBo 4acoB

Bcero

17

25

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6moteka [IOK
https://m.edsoo.ru/7f41a636
bu6mmorteka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 OO01LMe CBOMCTBA METAILIIOB

3.2 Baxueiiime MeTajutbl 1 UX COCTUHEHUS

Hroro no pazneny

Paznen 4. Xumus u okpy»aiomnias cpeaa

BemectBa u maTepuaisl B )KU3HU
4eJ0BeKa

4.1
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

16

20

68

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne
i Tema ypoka

[Ipenmer xumuu. Poss xumun B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

Ilonsatue o METOJaX IIO3HAHUA B
XNUMHUHN

[IpakTnueckas padora Ne 1
«[IpaBuna paboTsI B
1ab0paTOpPUH U MPUEMBI
oOparteHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM

YucTele BellecTBa 1 CMECH.
CriocoOnl pasneneHus cMmecen

[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha
MIpUMepe OUYUCTKU TOBAPEHHOU
COJIH)»

ATOMEI U MOJICKYJIbI

HpOCTLIe " CJIOKHBIC BEIICCTBA

ATtoMHO -MOJICKYJISIDHOC YUCHUC

3aK0H IMOCTOSHCTBA COCTaBa

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara

HU3YyYCHUA

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6moreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubnuoreka [[OK
https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

BeIecTB. XuMuueckas hopmyia.
BanenTHocTh aTOMOB
XUMHAYECKUX DJIEMEHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

KommnuectBo Bemntectsa. Moub.
MognspHas macca

duznyueckre 1 XUMHYIECKHE
SIBIIeHUS. XUMHUYecKas pcaKknus

[Ipu3Haku n ycmoBus
MPOTEKAHUSI XUMUYECKUX
peakuui

XHWMHUYECKHUE DIIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

3aKOH COXpaHEHUS MACCHI
BeIECTB. XUMHUYECKUE
ypaBHEHUS

Breruucnenus KOJIN4YCCTBA, MaCChbl
BCIICCTBA 110 YPAaBHCHUAM
XUMHNYCCKHX peaKI_lI/Iﬁ

Kitaccudukariust XUMUYECKIX
peakimii (CoeuHEHMS,
pa3JIoKEHUs, 3aMEIICHHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHuuKIomneauct. O0o0IIeHne 1

https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6morteka [IOK
https://m.edsoo.ru/ff0d350c
bu6moreka [IOK
https://m.edsoo.ru/ff0d5230
bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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CUCTEMAaTU3alus 3HaHUI

KonTtponsnas padora Nel mo
TEME «BeHleCTBa 1 XUMHNYCCKHEC
peaKum»

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemeHT u
npocroe BeuiecTBo. O30H

Ou3nuecKue 1 XUMUIECKNE
CBOMCTBA KUCJIOPOAa (peaKkuu
oKucieHus, ropenue). [lonsarue
00 okcumax

Croco0bl TOSTy4eHus KHCI0poa
B Jaboparopuu u
MpoMbIIIEHHOCTH. [IprMeHeHne
KHCIIOpOJia

TennoBoii 3¢ pexT XuMuIecKou
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHJIOTEPMUYCCKHUX
peaKmmsax

TorumBo (HedTh, yroas u
MeTaH). 3arps3HeHHe BO3/1yXa,
CIOCOOBI €ro Mpe0TBPAIICHUS

[IpakTuueckas pabora Ne 3 mo
teme «Ilomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOMCTB»

Bonopon — aneMeHT u npocroe
BemecTBo. HaxoxneHue B
NpUpoae

https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6moreka [IOK
https://m.edsoo.ru/ff0d4614

bu6moreka [IOK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [[OK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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DU3NYECKUE U XUMUYECKUE
CBOICTBa BOJIOPO/A.
[Ipumenenue Boopoa

TloHdaTHE O KHUCIIOTAaX U COJISIX

Croco0bl MosTy4eHus! BOAOPO/ia B
naboparopuu

[IpakTuueckas padora Ne 4 o
teme «llonmydenue u cobupanue
BOJIOPO/IA, U3YUCHHE €TO
CBOWCTB»

MousipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

Brruncienus o0béma,
KOJIMYECTBA BEIECTBA ra3a Io
€0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK 00BEMY

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCaKIIMH HAa OCHOBE
3aKOHA 00BEMHBIX OTHOILIEHUI
ra3oB

dusznueckue U XUMHYECKUE
CBOMCTBA BOJIBI

Cocras ocHoBauui. [loustue 00
WHJIMKATOpax

Boga xak pacTBOpHUTEIb.
HacplleHnHble 1 HEHACHIIIEHHBIE
pacTtBopbl. MaccoBast 10J1s
BEILECTBA B PaCTBOPE

bubmnoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6morteka [IOK
https://m.edsoo.ru/ff0d4f42

bu6moreka [IOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [JOK
https://m.edsoo.ru/ff0d587a
bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o
teMe «lIpurorosnenue
pacTBOPOB C ONPEAEIEHHOMN
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BELIECTBA»

KonTtposnsHast padota Ne2 mo
teme «Kucnopoa. Bogopon.
Boga»

OKcHBL: COCTaB,
maccmbnxauns{, HOMCHKJ'IaTypa

[Tonyuenue u xumuyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEpPHBIX OKCHJIOB

OcCHOBaHUS: COCTaB,
Kiaccudukaiys, HOMEHKIATypa

[TonydyeHnue u XuMHUYECKUE
CBOMCTBA OCHOBaHUU

Kucnotsl: cocras,
KJlaccuguKanus, HOMEHKIIaTypa

HonyquI/Ie U XUMHWYECKHEC
CBOMCTBA KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpa,
CocoObI OTYYCHUS,
XUMHUYECKHE CBOMCTBA

[IpakTuueckas pabora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX
3a1a4 o Teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COCIMHECHUIN»

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6moreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [IOK
https://m.edsoo.ru/ff0d664e

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [[OK
https://m.edsoo.ru/00ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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I'eHeTnueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
coeqUHEHNN

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUH

KonTtposnsHast padota Ne3 mo
teMe "OCHOBHBIE KJI1acChl
HEOPraHUYECKUX COCAMHEHU "

[IepBble ONBITKH
KJIacCU(PUKAIUA XUMUYECKUX
anemMeHToB. [ToHsaTHE O rpynmax
CXOJIHBIX DJIEMEHTOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYECKnX djeMeHToB J1. 1.
Meunneneena

[lepuopl, TpyMIIbI, MOATPYIIBI

Crpoenue atomoB. CocTaB
aTOMHBIX sifiep. M3oTorsl

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonunueckoit cucrems /1. U.
Menneneesa

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA 10 €T0 IMOJOKEHUIO B
[Tepuonnueckou cucreme /1. U.
MenneneeBa

3nauenue [lepnoanueckoro
3aKOHa JIJIsl pa3BUTHSI HAYKU U

bubmnoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

bu6moreka [IOK
https://m.edsoo.ru/00ad9ela

bu6moreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [IOK
https://m.edsoo.ru/00ada52c

bu6moreka [IOK
https://m.edsoo.ru/00ada52c
bu6moreka [IOK
https://m.edsoo.ru/00ada342

bubnuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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68

npaktuku. JI. 1. MenneneeB —
YUEHBIH, IEJAror U rpaXJaHuH

DNEeKTPOOTPULIATEIEHOCTh
aTOMOB XUMHWYCCKUX DJIICMCHTOB

HNonnasg xuMudeckas CBA3b

KoBanentnas nonspHas
XUMUYECKas CBS3b

KoBanenTnas HenossipHas
XUMUYECKas CBS3b

CrernieHb OKUCIIEHUS

OKUCIUTENBHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

OKXuCIUTEIIN ¥ BOCCTAHOBHUTEIIH

Kontponbras padorta Ne4 o
teme «CTpoeHue aroma.
XUMUYECKas CBA3b»

PesepBubIit ypok. O6001eHNE 1
cucTeMaTH3allHsl 3HAHUI

PesepBuslit ypok. O600mIeHE U
cucTeMaTH3allHsl 3HAHUI

PesepBuslit ypok. O6001IeHE U
cUCTeMaTH3aIls 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
bu6morteka [IOK
https://m.edsoo.ru/00adaab8
bu6moreka [IOK
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
https://m.edsoo.ru/00adae?28
bu6moreka [IOK
https://m.edsoo.ru/00adb076
bu6moreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
bubnuoreka [JOK
https://m.edsoo.ru/00ad9cb2
bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaudecTBo 4acoB

O TOMOT'CHHBIX U I'€TCPOTrCHHBIX
peaKknusax

Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka Konrpoabnble IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTejibHbIE pecypchl
padoThI padoTsI
[Iepnoanueckuil 3aK0H.
[Tepuonnueckas cucrema 1 0 0 bubnuotexa [JOK
XUMUUECKUX eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH
CBOWCTB XUMHUYECKUX 1 0 0 bubnuorexa [JOK
5JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
(507 (001 ()):!
Knaccugukanps n bu6mmoreka [IOK
HOMEHKJIaTypa HEOPTaHHYECKHUX 1 0 0 https://m.edso0.ru/00adb7e2
BEIECTB B .
Bunel xumudeckoi B3 U . . . Bu6muorexa IJOK
TUIBI KPUCTAITTHYECKUX
> <P https://m.edsoo.ru/00adbac6

peméToK
Kontponbnas padorta Nel o
teme «lloBTOpenue u 1 1 0
yriayGiieHrne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiiaccay
Knaccn(“bnxaunﬂ XUMHYECKUX . . ) BuGmuorexa [IOK

€aKIUi 10 pa3IMYHbIM
PEAKIIH TIO P https://m.edso0.ru/00adbch0
MpU3HAKaM
ITonsaTHE 0 cKOpOCTH
XUMHUYECKOH peakuuu. [lonarue 1 0 0 bu6mmoreka [JOK

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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ITonsaTrue o XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTh
XUMHUYECKOMN PEaKIU 1
MOJI0KCHIE XUMHUYIECKOTO
paBHOBECHS

OKHUCIINTEIILHO-
BOCCTaHOBHUTEJILHBIC PEAKIIHH

Teopust SEKTPONTUTHIECKON
muccounanuu. CuibHbIE U
ci1abble AIIEKTPOJIUTHI

HoHHbIE ypaBHEHHUS peaKkIuil

XUMHUYecKre CBOMCTBA KUCIIOT
M OCHOBAaHUH B CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUUECKON
JIIHCCOITAAIIHT

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
AIIEKTPOJIUTUUECKON

U CCOIAIIAN

ITonsarue o Iruapoms3c coJieit

O000I11IeHNE U CUCTEMATH3AL S
3HAaHUU

[IpakTuyeckas pabora Ne 1.
«PermieHne 3xcriepuMeHTaTBHBIX
3a1au»

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6moreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6moreka [IOK
https://m.edsoo.ru/00add448

bu6moreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bubnuoreka [JOK
https://m.edsoo.ru/00add9d4
bubnuoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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KonTtponsnas padota Ne2 mo
TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHE
peaxkiuu B pacTBOpax»

OO01as XxapakTepucTUKa
rajoreHoB. XUMHYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC
CBONCTBA, ITOJIyYCHHE,
IIpUMEHEHNE

[IpakTuueckas padbora Ne 2 o
teme «llosrydenue comsaHon
KHUCJIOTBI, U3y4EHHE €€
CBOWCTB»

Berurcienus no ypaBHEHUAM
XHUMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

OOm1ast xapakTepuUCTUKA
anemeHTOB VIA-Tpyrmimbl

AnnoTtponHsie MOIU(pUKALIUN
cepbl. HaxoxieHue cepsol U e€
COCIMHEHUH B IPUPOJE.
XHUMHUYECKHE CBOMCTBA CEPBI
CepoBoaopo, CTpoeHHUE,
(buznuecKkrue u XuMU4eCcKHe
CBOMCTBA

OKCI/I,Z[LI CCPBLI. CepHa;I KHUCJIOTa,
(I)I/ISI/ILIGCKI/IG U XUMHWYCCKHE

bubnuoreka [IOK
https://m.edsoo.ru/00addec0

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6morteka [IOK
https://m.edsoo.ru/00ade104

bu6moreka [IOK
https://m.edsoo.ru/00ade348

bu6moreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHNUE

XUMHUYECKUE PEAKIINH,
JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO criocoba
IIOJIy4EHUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlEen CpeJibl
COCTMHEHUSIMU CEPBI
Brruncnenue maccoBoit 1011
BBIXO0/Ia TIPOJIYKTA PEAKIIUN

OO01as XxapakTepucTuKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
bu3nvecKkre U XUMHUECKUE
CBOMCTBa

AMMmuak, ero pusudeckue u
XHMHUYECKIE CBOMCTBA,
MOJIy4Y€HUE U PUMEHEHHE

[Ipaktrueckast padota Ne 3 o
teme «llonmyueHue ammuaka,
W3Y4EHHUE ero CBOMCTB»

A30THas KHCIoTa, eé
(bU3UYECKUEe U XUMHUYECKUE
CBOMCTBA

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHSI B KAUECTBE
MUHEPAIbHBIX YI0OPEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIEen Cpeibl
COCIMHEHUSIMHU a30Ta

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

bu6moreka [IOK
https://m.edsoo.ru/00adeeab

bu6moreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bubnuoreka [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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dochop. Okcun docdopa (V) u
docdopHas kuciora,
(1)I/I3I/II-IGCKI/IG U XUMHUYCCKHUC
CBOMCTBA, MTOJIy4CHHUE

Hcnons3oBanue pochaTo B
KaueCTBE MUHEPATHHBIX
yaoOpeHut. 3arpsi3HeHNE
MIPUPOIHOM cpenbl hochaTamu
Yraepoa, pacipocTpaHEeHHE B
npupo/ie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA
Okcupel yriaeponaa, ux
(du3HYecCKre U XUMUICCKHE
CBOMCTBA. DKOJOTMYECKHE
poOJIeMBbI, CBSI3aHHBIC C
okcuoMm yriepona (1V)

VYronbHas KUCJIOTa U €€ COJIU

[Ipaktruueckast padota Ne 4 o
teme "llosrydeHue yriekuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

HepBOHa‘IaJ'ILHLIC MOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX yriiepoJa

erMHPIfI n €r0 COCAMHCHUA

IIpakTuyeckas pabora Ne 5.
Pemrenne skcnepuMeHTAIbHBIX
3a7a4 1o Teme «BakHelmnine

bubnuoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6morteka [IOK
https://m.edsoo.ru/00adfd9c

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6moreka [IOK
https://m.edsoo.ru/00ae027¢e

bubnuoreka [[OK
https://m.edsoo.ru/00ae054e

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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HEMCTAJJIBI U UX COCAUHCHUA»

KonTtposnsHas padota Ne3 mo
TeMe «Baxueniine HeMeTalbl
1 UX COEIUHEHUI

OO01as XxapakTepucTUKa
XUMHYECKHX JIICMEHTOB —
MeTaJlIoB. MeTannyueckast
CBSI3b M METAJTHYECKas
KPUCTAJUINYECKasl PELIETKA.
du3nueckue CBOCTBA
METaJJIOB

XuMHYecKHe CBOMCTBA
METAJIJIOB.
DIIEKTPOXUMUYECKHUI P
HanpsHKEHUM METaIoB
OO6mme cnocoObl MOTyICHUS
meTamnoB. CIiaBel.
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, ECITH
OJIMH M3 PEareHTOB COJICPKUT
puMecH

IlonaTtue o KOppO31uHu METAJIJIOB

Il{emounbIe METaIBI

OKcHIBI ¥ THIPOKCHUIBI HATPUS
" Kaus

[llemoyHO3EMETBHBIE METAIIBI
— KaJbIUUA U MarHUi

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6moreka [IOK
https://m.edsoo.ru/00ae1156

bu6moreka [IOK
https://m.edsoo.ru/00ae1156

bu6mmoreka [IOK
https://m.edso0.ru/00ae1278
bubnuoreka [[OK
https://m.edsoo.ru/00ae14b2
bubnuoreka [[OK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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Baxxneiinme coefuHEHUS
KaJIbIUI

O0001IEeHUE U CUCTEMATU3ALIUS
3HAHUH

JKEcTKOCTh BOABI M CIIOCOOEI €6
yCTpaHCHHUS

[IpakTuueckas padora Ne 6 o
teme "YKEcTKOoCTh BOJIBI U
MeTO/1bI €€ ycTpaHeHus"

AroMUHUN

AmpoTepHbIe CBOWCTBA OKCH/IA
U THJIPOKCH]IA

Kemeso

OKCHJIBI, THAPOKCHJIBI ¥ COJTH
xenesa (1) u xemnesa (111)

O0001IeHrEe U cUCTEMATU3 AL
3HAHUN

[IpakTuueckas padora Ne 7.
Pemenue sxcriepuMeHTaTbHBIX
3aj1a4 1o Teme «BaxHeitmue
METaJTBl U UX COCTUHEHUS

Brruucnenus no YPpaBHCHUAM
XUMHUYCCKUX peaKHHﬁ, CClIn
OJIUH U3 pCarcHTOB J1daH B
HU30BITKE HITH COACPIKUT
IIpUMECH. Brrunciaenus
MacCOBOH JI0JI1 BEIXOJIa

bubnuoreka [IOK
https://m.edsoo.ru/00ae15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6moreka [IOK
https://m.edsoo.ru/00aelc64
bu6moreka [IOK
https://m.edsoo.ru/00aelc64
bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
bu6moreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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MPOJYKTa PeaKIfu
O0001IEeHUE U CUCTEMATU3ALIUS
3HAHUH

KonTtposneHast padota Ne4 mo
TeMe «Bakuenine MeTauibl U
HUX COEIUHEHUI

BemecrBa u matepuainsl B
MOBCEAHEBHOM KM3HU YEIIOBEKA
XHUMHUYECKOE 3arpsi3HEHNE
OKpYKaroLEenl CpeJibl

Ponp xumuu B perreHnn

9KOJIOTMYECKUX MPoOIeM

Peseprubrit ypok. O6001eHNE 1
cUCcTeEMAaTu3aIys 3HaHUI

Peseprubrit ypok. O6001IeHNE 1
cUCTEMAaTU3alys 3SHaHUI

PesepBubIit ypok. O6001IeHNE 1
crcTeMaTH3allHs 3HAHU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50
bu6moreka [IOK
https://m.edsoo.ru/00ae4270
bu6moreka [IOK
https://m.edsoo.ru/00ae4270
bu6moreka [IOK
https://m.edsoo.ru/00ae0dOa
bu6moreka [IOK
https://m.edsoo.ru/00adb33c
bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

» Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AkimonepHoe o0miectBo «3natenbeTBo
«IIpocBenieHue»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AkurionepHoe o61iectBo «M3narenscTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

"MeTonuueckue pekoMeHaanuu aig yuntens K yaeouuky "Xumus'"8 k. O.C. IN'abpuensna, N.I.Octpoymona, C.A.
Cnanxosa. ITpocsemenue.2019

O.C. T'abpuensn, N.I'. OctpoymoB, N.B. AkcénoB "MeTtoaundeckoe mocodue mis yaurens" xumus 9. [Ipocsemenne.2019
IMa6puensa O.C. Xumus 8-9 knaccel: Metoaundeckoe mocooue- M., 1998

Xumus 9 ki1.: KoatponsHbie 1 ipoBepodnbie padboThl kK yueoHuky O.C.I'abpuensna "Xumus 8" /O.C. INabpuensn, [1.H.



bepéskun,A.A. Ymakosa u ap. - M.: Ipoda 2010.
Xumus 8 ki1.: KontponbHbie U ipoBepouyHbie padoThl K yueOHuky O.C.I'abpuensna "Xumus 8" /O.C. I'abpuensn, I1.H.

bepéskun,A.A. Ymakosa u ap. - M.: Ipoda 2007.

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
uchi.ru

yaklass/ru
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