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[NHOACHUTEJIBHAA 3AITMCKA

Paboyas nmporpamMa mo XuMuH sl 00y4JarOIUXCS € 3a/IEPKKONICUXUIECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS COCTAaBJICHA B COOTBETCTBUU C
@enepanbHBIM  TOCYIapCTBEHHBIM  00pa30BaTENbHBIM  CTaHIAPTOM  OCHOBHOTO  OOIIEro
obpazoBanus (IIpuka3 Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunucrepctBoM roctuiun Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (nanee —
OI'OC O00), AganTUpoBaHHONW OCHOBHOW 00Opa3oBaTEIBHOM MPOrpaMMO OCHOBHOTO OOIIEro
00pa3oBaHusi OOYYAKOIIUXCS C 3aJCPIKKOW MCHUXMYECKOTO pa3BUThs (0700peHHO# penieHneM
OYMO 1o obmemy obpazoBanuto (mpoToko oT 18 mapra 2022 r. Ne 1/22)) (manee — AOOII
00O 3I1P), [IpumepHoil paboyeil mporpaMmbl y4eOHOTO MpeaMeTa
«Xumusa» (0a3oBblli ypoBeHb), IIporpammoii BocnuTaHusi OOydarolUXCAd MpPH MOJyYEHUU
OCHOBHOTO 00IIero o0pa3oBaHHs, C Y4YETOM pACIpEACICHHBIX IO KJIaccaMm MpPOBEPSIeMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENbHONW MPOTPaMMBI OCHOBHOTO
oOmiero oOpa3oBaHHs M 3JEMEHTOB COJEp)KaHMs, MPEACTABICHHBIX B YHUBEPCATHLHOM
KojupuKkarope 1Mo XuMmuH, KOHIENIUM TpenojaBaHus y4eOHOTO TpeaMeTa «XUMUs», B
oOpaszoBaTenbHbIX opranm3anusax P®d, peanm3yommx OCHOBHBIE 00I€00pa3oBaTeIbHbBIC
MIPOTPaMMBEI.

OO0mas xapakTepuCTHKA Y4eOHOro npeamera «XuMHsD)

VY4eOHplli  TIpeaMeT «XUMUI» BXOJUT B MPEIMETHYIO o0J1acThb
«EcTecTBeHHOHAYYHBIE TIPEIMETH». B CHCTEME €CTeCTBEeHHOHAYYHOTO OOpa30BaHMsI XUMUS Kak
y4eOHBI TIpeIMET 3aHMMAaeT Ba)KHOE MECTO B IMO3HAHWHM 3aKOHOB MPHUPOABI, (HOpMUPOBAHUH
HaydqHOW KapTHHBI MHpA, CO3JaHUHW OCHOBBI XHUMHUYECKHX 3HAHWH, HEOOXOIUMBIX IS
MMOBCETHEBHON JKW3HH, HABBIKOB 3/IOPOBOTO M 0OE€30MacCHOTO IS YEJIOBEKa W OKPYXKAIOIMIeH €ro
cpenbl 00pasa )KM3HH, a TAKXKE B BOCIIUTAHUM SKOJIOTUYECKON KYJIBTYPHI.

VYcenemHocTy M3y4eHUsT XMMHHU CBsSI3aHAa € OBJIQJICHUEM XMMHUYECKUM  SI3BIKOM,
coOoieHeM TpaBWil 0e30TacHOW pabOThl MPU BHINOJHEHUH XUMHUYECKOTO AKCIIEPUMEHTA,
OCO3HAHMEM MHOTOYMCIICHHBIX CBA3EH XMMUHM C IPYTUMU MPEIMETAMU IIKOJIBHOTO Kypca.

[Iporpamma BKiIrOYaeT B c€0s1 OCHOBBI HEOPTaHUYECKON M OPraHMYeCcKOr XuMuu. [ maBHOM
uJeel MporpaMMbl SIBJISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHWHA 1O XUMUH,
BBIPOKEHHBIX B (OpMe, COOTBETCTBYIOUICH BO3pacTy OOy4arolmmMxcs W HUX 0COObIM
00pa3zoBaTeIbHBIM MTOTPEOHOCTSIM.

B copepxaHum J@aHHOTO Kypca MPEACTaBICHbl OCHOBOIOJArarmlliie XUMHUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOUYAIOLIME U3YYEHHE COCTaBa U CTPOECHHMS BEIIECTB,3aBUCUMOCTH HUX
CBOMCTB OT CTpPOEHHSI, MPOTHO3UPOBAHME CBOMCTB BEIIECTB, MCCIEAOBAHME 3aKOHOMEPHOCTEM
XUMUYECKUX MPEBPALICHUA W TyTeld YIpaBIC€HUS HMH B ILEJISIX IOJYyYEHHUS BEIIECTB H
MaTepuaioB.

TeopeTnueckyto OCHOBY H3Y4YEHUSI HEOPraHMYECKOW XUMHUHM COCTaBIsI€T ATOMHO-
MOJIEKyJsipHOe  yueHue, Ilepmommueckunt 3akon .M. MengeneeBa ¢ KpaTKuMHU



CBEICHMUSIMHM O CTPOCHHU aToMa, BHJAX XUMHUYECKOW CBSA3HM, 3aKOHOMEPHOCTIX HPOTEKAHHUS
XUMHUUYECKUX PEAKIIUH.

B u3yuenuu Kypca 3HauMTEIbHAS POJIb OTBOJIUTCS XUMUUYECKOMY SKCIIEPUMEHTY: IIPOBEIECHUIO
MPAKTUYECKUX M JaOOpaTOpHBIX padOT, ONMUCAHHIO PE3YAbTATOB YYCHHYECKOTO HKCIEPUMEHTA,
COOJIIOJICHUIO HOPM U NpaBMJI 6€301acHOM paboThl B XUMHUECKOH JabopaTopuu.

Peanm3anuss maHHOW TporpaMMbl B Tpolecce OoOydeHHs Mmo3BoUT oOydatommmcs ¢ 3[1P
YCBOMTD KIIFOUEBBIE XUMUUYECKUE KOMIIETEHIIUH U MIOHATH POJIb U 3HAYEHHE XUMUUCPEAU JPYTUX HAYK O
MIPUPOJIE.

W3yuenne xumMun crocoOCTBYeT (GOPMHUPOBAHUIO Y OOyUArOIIUXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOJIOB (HAOJIOZCHUE, HW3MEPEHHUE, OSKCIIEPUMEHT, MOJCIMPOBAHUE),
OCBOEHUIO MPAKTUYECKOTO MPUMEHEHNS HAYYHbIX 3HAHUM, OCHOBAHHOI'O HAa MEXIIPEJAMETHBIX CBSA3SIX C
npeaMmeTamu «OKpyKarouil MUp»,

«Duzukay, «buonorus», «l'eorpadusa», «MaremaTnka» U GOpMUPYET KOMIIETEHIIMH, HEOOXOAUMBIE
JUTSI TIPOJIOJIKEHUsT 00pa30BaHMs B 00JIaCTH €CTECTBEHHBIX HayK.

N3ydyenne xumum crnocoOcTByeT pa3BuTHio y oOyuatouuxcs c¢ 3[IP mpoctpancTBeHHOTrO
BOOOpakeHus1, PyHKIIMOHAILHON TPaMOTHOCTH, YMEHMSI BOCIIPUHUMATh U KPUTHUUYECKU aHAIU3UPOBATh
nH(popMalKIo, TPEACTABIECHHYI0 B pa3IWYHbIX (opMax. 3HAUUMOCTh MpEAMETa JUIsl Pa3BUTHS
KU3HEHHOW KommeTeHnn oOydatomuxcsi ¢ 3[IP 3akmtouaeTcs B YCBOGHHUM OCHOBBI XMMHYECKUX
3HAHWUI,HEOOXOIMMBIX Ui TIOBCETHEBHOM JKU3HH; HABBIKOB 3JJ0POBOT0 U O€30MacHOro JUIsTYeIOBeKa U
OKpY’Karolllel ero cpeapl 00pasa KU3HU; GOPMUPOBAHUU IKOJIOTUYECKON KYIbTYpPHI.

[IporpaMmma oTpaxaer cojepkaHue OOydeHHs TpeaMeTy «XHMHS» C Y4eToM O0coObIX
obOpasoBaTenbHbIX TIoTpeOHOCTEH oOydaronuxcsi ¢ 3[1P. OBnaneHne y4eOHBIM MPEAMETOM «XUMHS
MPEACTABISIET OMPENEICHHYIO TPYAHOCTh it oOydarommuxcs ¢ 3[1P. DT1o cBsizaHo ¢ 0coOOEHHOCTIMU
MBICIIUTEIBHON JIeATENbHOCTH, NEPUOANUECKUMHU KOJIeOaHUSIMU BHUMAHHUS, MaJIbIM 00bEMOM MaMSITH,
HEJO0CTAaTOYHOCThIO OOIIEro 3amaca 3HaHWW, MOHM)KEHHBIM I103HABATEIbHBIM HHTEPECOM U HU3ZKUM
YPOBHEM PEUEBOT0 Pa3BUTHSI.

Jlisa mpeononieHus TPyOHOCTEH B H3yUYEeHUH YydeOHOro mnpeameTra «XHUMHUS» HeoOxoauma
ajanrtanus oObeMa M XapakTepa ydeOHOro maTepuana K IMO03HaBaTEIbHBIM BO3MOKHOCTSIM JAaHHOM
KaTeropum OOydaroIIMUXcs, Y4eT HMX OCOOCHHOCTEM pa3BUTHUS: MCHOJIb30BAHUE aJITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3€H, IOCTENEHHOE YCIIOKHEHHE U3Yy4aeMOro MaTepuara.

[Ipn wm3ydyeHHH XUMHUU HEOOXOJIUMO OCYIIECTBISATH B3aWMOJICHCTBHE HA TMOJMCEHCOPHOMN
OCHOBE.

Teopernueckuii MmaTepuan peKOMEHAYETCsl U3ydaTh B MPOLecce MPAKTUUECKON AesITeNbHOCTH.
Bo03MOXHO BbIZIeNIeHUE OTJIEIBHBIX YPOKOB Ha PELICHUE 3a7a4 B CBSI3U COCIIOKHOCTHIO aHaIM3a TEKCTa
oOyuarormumucs ¢ 3IIP. Opranndyeckoe €IWHCTBO MPAKTHYECKON W MBICTUTEIBHOU JCATEIBHOCTH
oOyyaronuxcs Ha ypoKax XHUMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX
XUMHYECKUX 3HAaHUN U yMeHud. Ocoboe BHUMAHHE MPU U3YUYECHUU XUMHUU YICISIETCS HU3yYEHUIO
«CKBO3HBIX»  MOHATUH W (OPMUPOBAHMIO  HaBBIKA  CTPYKTYpPUpPOBAaHUS  MaTrepuana.



]_Ie.]'ll/l U 3a1a9Y1 U3y4YCHUS yqeﬁﬂoro npeamMera «XHMUA»

Obwue yenu n3ydeHus ydeOHOTO mpeamera «XuMus» npeacrasieHsl B [Ipumepnoit paboueit

porpaMme OCHOBHOTO 0011ero oopa3oBanus. OHHAKTYATM3UPOBAHBI C YYETOM HOBBIX PHOPHUTETOB B
CUCTEME OCHOBHOIO 0O0IIero 00pa3oBaHusi, HapaBICHHOCTH O0y4YEeHUsI Ha Pa3BUTUE U CaMOpPa3BUTHE
JUYHOCTH, (QOpMHpOBaHUE €€ HMHTEIeKTa W OoO0med KyiabTypbl. OOydeHHE YMEHHIO YYHUTHCS |
MIPOJIOJIKATH CBOE 0Opa30BaHKME CaMOCTOSITEIIEHO B HACTOSIIEE BPEMS SIBJISICTCS OJHON M3 BAYKHEHIIINX
GbyHKIUH y4eOHBIX TPEIMETOB, B TOM YUCIIE H «XHUMHUN.

Hnst oOyqaromuxcst ¢ 3[IP, Tak jxe, Kak ¥ JJIs1 HOPMAaTHUBHO PAa3BHBAIOIIUXCS CBEPCTHHUKOB,

OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO MPOTPAMMYy, JTOMHHHUPYIOIIEE 3HAYCHHE MPUOOpPETAroT
TaKue yeiu, Kak:

(¢bopMHpOBaHME MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY MPUHSTHIO PEIIEHUH, CIOCOOHON aanTUpOBaThCs K OBICTPO MEHSIOLIIUMCS
YCIIOBUSIM KU3HU;

HaIpaBJIEHHOCTh 0OyYEHHUs HA CHCTEMATHUECKOE MPUOOIIEHUE yJalIuXcs K CaMOCTOSITENIbHON
MO3HABATEIbHON  JIEATEIbHOCTH, HAy4YHbIM W  NPAKTHUYECKUM MeEToJaM  IO3HaHuf,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUH,

ofOecriedeHre  yCJIOBHUM, CIOCOOCTBYIOIIUMX  MPUOOPETEHHIO  OOYydYaloIMMUCA  OTbBITA
pa3zHooOpa3HON AEATEeTbHOCTH, MMO3HAHUS U CaMOIO3HAHMUS, KIFOYEBBIX HAaBBIKOB (KIIOYEBBIX
KOMIIETEHI[1H ), UMEIOIINX YHUBEPCAIbHOE 3HaUeHUE IS Pa3IMYHBIXBHIOB AEITEIbHOCTH;
(dbopMHpoBaHHE YMEHUNH OOBACHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUpa HaOCHOBAaHUU
3HAHWUM U OTIBITA, MOJYYEHHBIX MPU U3YUYEHUU XUMUU;

dbopMupoBaHue y oOydaloIUXcd TI'yMaHUCTUYECKMX OTHOIICHUN, MOHUMAaHUS LIEHHOCTH
XUMHYECKUX 3HAHUM ISl BHIPAOOTKU SKOJOTHYECKH 11€1eco00pa3Horo MoBeAeHUs B OBITY U
TPYAOBOM JEATETBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbS U OKPYXKAIOUIEH MPUPOIHOMN
Cpelbl;

pa3BUTHE MOTHUBAIMU K OOYy4EHHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO UM CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIEYEeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY
poQuIis ¥ HANPaBICHHOCTH JalbHEHIIero oOyueHus.

Kypc HampaBiieH Ha penieHue Clenyrmux 3aday, 00ecnedynBaoIuX peaanu3alnio INYHOCTHO-

OPUEHTHUPOBAHHOTO M JESATENIbHOCTHOTO MOAXO0JI0B K oOyueHHIo xumuu oOyuaromuxcs ¢ 3I1P nHa
YpOBHE OCHOBHOTO O0I1Iero 00pa3oBaHus:

(bOpMHpOBaHI/Ie IEPBOHAYATIBHBIX CHCTCMATHU3UPOBAHHBIX Hpe,I[CTaBJ'ICHI/Iﬁ O BEHIECTBaAX, HUX
OpEeBpalllCHUAX H©W IPAKTUUICCKOM IIPUMCHCHUH; OBJIAACHHUC MMOHSATUHHBIM armaparoMm H
CHUMBOJIMYCCKHUM SA3BIKOM XHUMUWHU,

0CO3HaHHE OOBEKTUBHOM 3HAUYMMOCTH OCHOB XHMHYECKOMH HAyKH KakK oOnactu COBpPECMCHHOI'O
CCTCCTBO3HAHUA, XMMHYCCKHUX HpeBpaIHCHI/Iﬁ HCOPraHUYCCKUX W OPraHNYCCKUX BCIICCTB KakK
OCHOBBI MHOTHX SBJICHUM >KMBOM U HEKHBOM IMpUPOAbI; yrny6neHHe HpeI[CTaBJ'IeHI/Iﬁ 0
MaTCpruaJIbHOM CAUHCTBC MuUpa,



® 0OBJAJICHUE OCHOBAMU XUMUYECKOUW IrPAaMOTHOCTHU: CIIOCOOHOCTBIO aHATM3UPOBATHLH OOHEKTHBHO
OLICHUBATD )KU3HCHHLIC CUTYyalluH, CBA3AaHHBIC C XI/IMI/IGI;'I, HaBBIKAMH 0€30aCHOTO 06pa1ueHI/151 C
BCIICCTBAMH, MUCIIOJIb3YCMBIMU B HOBCGI[HCBHOP’I JKU3HHU, YMCHUCM aHAJIMU3UPOBATH U
IUTAHUPOBATh HKOJIOTHYECKH Oe30MacHOe IOBEJICHHE B IENAX COXPAHEHUS 3/I0pOBbS H
OKpYKarOLIEH Cpeibl;

" (opmHpOBaHUE YMEHU YCTAHABIMBAThH CBSI3U MEXIY PEaIbHO HAOIIOJACMBIMUA XUMHUYECKAMU
SABJICHUSIMHU n Ipoueccamu, IMPOUCXO AAIINUMHU B MHKPOMHUDPE, 0OBACHSTH MMPUYUHBL
MHOTO00pa3usi BEIIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHs, a TaKxKe
3aBUCUMOCTDb IPUMCHCHHA BCIICCTB OT UX CBOI>'ICTB;

u HpI/IO6peTCHI/Ie OIIbITa HMCIIOJIb30BaHUA PA3JIMYHBIX MCTOAOB M3YyUCHHUA BCUICCTB, Ha6J'IIOIIeHI/I$I
3a HUX IMPEBpaAlICHUAMHU 1pPU MPOBCACHUHU HECIOXHBIX XUMHWYCCKUX OKCIICPUMCHTOB C
KCIIOJIb30BaHUEM J1a00PATOPHOTO 000PYI0OBAHMS U TPUOOPOB;

® (popMupoBaHHE TPEICTABICHUNA O 3HAYECHUW XMMUYECKOW HAYKH W PEIICHUH COBPEMEHHBIX
OKOJIOTUYECCKUX Hp06J'ICM, B TOM 4YHUCJIC B MPCAOTBPAIICHHU TCXHOI'CHHBIX H 3KOJOTHUYCCKUX
Karactpod.

Oco6ennocTu 0TOOpa U aJaNTALMHU Y4eOHOT0 MaTepuaJia N0 XMMHHU

O6yuenue yueOHOMY TpenMeTy «XUMHUs» HEOOXOJAMMO CTPOUTH Ha CO3JaHWUU ONTHMATbHBIX
YCJIIOBUH I YCBOGHHUSI TporpaMmHoro Marepuana oOydarormumucs c¢ 3[IP. Bonwmoe BHUMaHme
JIOJDKHO OBITH YJIEIEHO 0TOOpPY yueOHOTO MaTepuaia B COOTBETCTBUH C MIPUHITUIIOM JOCTYITHOCTH TPH
COXpaHeHUHU 001iero 0a30Boro ypoBHs. OH JI0JDKEH MO COJIEPKAHUIO U 00beMY OBbITh a1allTHPOBAHHBIM
g obyuatomuxcs ¢ 3[IPB cooTBeTcTBUU € MX 0COOBIMU 00Opa3oBaTeNbHBIMU OTPEOHOCTAMU. CrieayeT
o0nerynuThoBIaIeHue MaTepuanoM obydaromumucs ¢ 3I1P mocpencTBom ero neTanbHOro 0OBSCHEHUS
C CHCTEMAaTHYE€CKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B TPUMEHEHUU 3HAHUU C
WCIOJIb30BAHUEM TIPUEMOB AJITOPUTMHU3ALMK M BU3YAJIBHBIX OINOpP, OOYYEHUSI CTPYKTYPHUPOBAHMIO
Marepuana.

Bonbiioe 3HaueHue UIsi MOJHOLIGHHOTO YCBOEHHS y4eOHOTO Marepualia MMeeT oIopa Ha
MEXIpPEeIMETHbIE CBSI3U BOMPOCOB, U3y4aeMbIX B JaHHOM Kypce, C TaKUMU Y4eOHBIMH IpeIMETaMu
kak «['eorpadus», «Duszuka», «buonorus». [lo3Bossist paccMarpuBaTh OJUH M TOT K€ y4eOHBIN
MaTepuag C pa3HbBIX TOYEK 3PEHHs, MEXIIPEIMETHbIE CBSI3U CIOCOOCTBYIOT €ro JydliemMy
OCMBICJICHHIO, 00JIee MPOYHOMY 3aKPEIUICHUIO MOJYYSHHBIX 3HAHUM U MTPAKTUUYECKUX YMEHUH.

[Ipu moAroToBKe K ypoKaM y4UTelb J0JKEH MPeAyCMOTPeTh (OPMUPOBAHUE Y 00YUAIOIMINXCS
YMEHHI aHaJIM3UpOBaTh, CPAaBHUBATH, 0000IIaTh U3yyaeMblid MaTepHall, IJIAHUPOBAThH MPEICTOSIIILYIO
paboTy, OCYIIECTBIATh CAMOKOHTpPOJb. HeoOXoIuMo MOCTOSIHHO CIEIUTh 3a MPaBHIBHOCTHIO
pedeBoro odopmieHHs BbICKa3biBaHUN oOyuatomuxcs ¢ 311P.

B cBaUM ¢ 0coOCGHHOCTSIMH TOBEAEHUSAM JeATeNbHOCTH oOywaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTh) HEOOXOUM CTPOXKAUIIINI KOHTPOJIb COOIIIOICHUS TTPABHII
TEXHUKH O€30MacHOCTH TIpU MPOBEACHUU JAOOPATOPHBIX pabOT B XUMHYECKOM KaOMHETe.



IIpumepHblie BUABI AesiTebHOCTH o0y4aromuxcs ¢ 3IIP, 00ycioBi1eHHBIE 0COOBIMU
o0pa3oBaTeIbHBIMH NOTPEOHOCTSIMH U 00ecneYrBalole OCMbICICEHHOE OCBOCHHE COAeP/KAHUM
o0pa3oBaHusi N0 npeaMeTy «XUMHUI»

Copnepxanue BUIOB AeATeNbHOCTH oOydaronuxcs ¢ 3I1P Ha ypokax XMMHUHONPEAETSIETCS UX
0co0bIMH 00pazoBaTenbHBIMU MToTpeOHOCTsIME. [ToMumo mupokoucnonszyemeix 8 OOIT OO0
o0mmx s BCeX OOYYaIOUIMXCS BHJIOB JESATEIBHOCTHCICTYET YCUIIUTh BU/IBI
JEATENbHOCTH, CIEeIU(pHIHBIC Ul JJaHHOW  KareropuuoOy4arouiuxcs, AJs
o0ecrieueHrs: OCMBICJIEHHOIO OCBOEHHMSI COJAEP KaHNs 00pa30BaHUSAIO MPEAMETY: YCUIICHHE
MIPEIMETHO-TIPAKTUYECKON IEATENBHOCTH C aKTUBU3ALIMEWCEHCOPHBIX CHUCTEM; YEpE0BAHHUE BUJIOB
NESITEIbHOCTH, 3a/IeHCTBYIOIIUX PA3JIMYHBIECEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepuaa ¢ ONopoi Ha
QITOPUTM; «IIOIIArOBOCTH» BU3YUYEHUU MaTepuaja; HCIOJIb30BaHUE JOIMOJHUTEIBHON BU3yalbHOMN
onopsl (TU1aHbL,00pa3libl, CXeMbl, I1a0JIOHBL, OIOpHbIE Ta0auIbl). /11t pa3BUTHA y 00ydaromuxcs ¢
3I1Pymenus JieNaTh  BBIBOJIBL, dbopMupOBaHUS  TPaMOTHOTO PEYEBOTO
BBICKa3bIBAHUSHEOOXO0IMMO HCII0JIb30BaTh OMOPHBIE CioBa U Kiuie. Ocoboe BHUMaHKE
CIIEyeTYAEIUTh O0YUYEHHUIO CTPYKTYPHUPOBAHHUIO MaTepuaia: COCTaBICHUE PUCYHOUHBIX UBEPOATbHBIX
CXEM, COCTaBJIEHHE TaOJIHIIL, COCTaBJIEHUE Kinaccuuranuu ¢

0003HaYeHHBIMU OCHOBAHHUSAMU JUTsl KJIacCU(PUKAIIMK U HaIlOJIHEHUE UX npumepamu u jip.[Ipumepnas
TEMaTH4YECKasi U TEPMUHOJIOTMYECKas Jiekcuka coorseTcTByeT OOII

000.

g oGyvaromuxcst ¢ 3I[IP cymiecTBeHHBIMU SIBISIFOTCSL MIPUEMBI  pabOThI C
JIEKCUYECKUM MaTepuaioM 1o npeamety. [IpoBoautcs cnenuanbHas padoTa HOBBEJCHHUIO B aKTUBHBIN
CIIOBaph OOYyYAIOUIMXCS COOTBETCTBYIOIIEH TEepMUHOJIOTUU. M3ydyaeMble TEepMUHBI BBOJSATCS Ha
IIOJIMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yallbHas MOANEPIKKA, AITOPUTMBI PaOOTHI C ONPENEIEHUEM,
OIOPHBIE CXEMBI JJISl AKTyalIN3alil TEPMUHOJIOTHH.

MecTto y4eOHOr0 npeaMera «XuMUsD> B y4eOHOM IJIaHe

B cootBerctBuM ¢ DenepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTENIbHBIM  CTaHAAPTOM
OCHOBHOTO 00IIero o0Opa3oBaHus YYEOHBIH MpeAMET «XHUMHS» BXOIUT B TMPEIMETHYIO 00JacTh
«EcTecTBeHHOHayUHBIE IPEAMETHI» U SIBISETCS 0053aTEIbHBIM I U3YYEHUS.

Y4eOHbIM MIaHOM Ha €€ M3ydeHue oTBeAeHO 136 yueOHBIX 4acoB — 1Mo 2 4 B HeAeno B 8 u 9
KJIaccax COOTBETCTBEHHO.

Conepxxanue y4deOHOTo TpeaAMeTa «XHUMHS», TMpeacTaBieHHoe B IlpumepHoit paboueit
nporpamme, cootBeTrctByer PI'OC OO0, paspaborano c¢ yuerom [IpumepHOit OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIero 00pa3oBaHus MO Y4eOHOMY MpeAMETY «XUMUs»,
cooTBeTcTBYeT IIprMepHOl amanTupoBaHHONW OCHOBHOW 0O0pa3oBaTeNbHON MPOrpaMMeE OCHOBHOTO
oO1iero oOpa3oBaHus oOyuarouxcs c 3a/IePIKKOM MICUXUYECKOTO pa3BUTHSL.



COAEPXAHUE YVYEBHOI'O ITPEJIMETA «XUMUA»

8 KJACC

IlepBoHaYa/IbHBbIE XUMHYECKUE TIOHATHUS

[penmer xumun. Pons xumuu 6 sxcusnu uenosexa'. Tena u Bemecta. dusndeckue cBOWCTBA
BEILIECTB. ArperarHoe COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. YUCTble BEIIECTBA U CMECH.
CriocoOwr pa3nenenusi cmeceit. [IpaBumiia 6e30macHOro oOparieHusi ¢ BEIMECTBAMHU U JIAOOPATOPHBIM
obopynoBanuem. Ilonamue 0 Memooax nO3HaHUs 8 XumMuu.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHTHl. 3HaKU (CHMBOJIbI) XMMUYECKHX 3JIEMEHTOB.
OTtHocuTenbHast aToMHasi Macca. [IpocTeie u cro)kHbIe BelecTBa. ATOMHO- MOJIKYJISIPHOE YUCHHE.

Xumnyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH HOCMOAHCMEA
cocmasa eeujecmg. OTHOCUTENBbHAS MOJIEKYNIIpHas Macca. MaccoBasi 1o/l XUMUYECKOTO AJIEMEHTa B
COEIMHEHUH.

@U3NYECKUE U XUMUYECKHE ABJIEHUA. XUMHUUYecKas peakuus. [I[pru3Haku XuMHYECKUX PEaKIUH.
VYpaBHEHMS] XUMUUYECKUX peaklnid. 3aKOH cOXpaHEeHMs Macchl BemiecTB. Kinaccuduxaius XuMHUueckux
peakiuii (CoeTuHeHus, pa3ioKeHUs, 3aMeIeHrs, 0OOMEHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOM, C MpaBWiIaMH pabOThl B
naboparopur U mpuéMaMu oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHEM; W3yYEHUE U OTHMCAHHUE
¢u3nyecKkux CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEIIeCTB; HaOmofeHHe (U3NYECKUX (ILIaBICHUE
BOCKa, TasHUE JIbJ]a, paCTUpAaHUE caxapa B CTYIIKE, KUTIEHHE M KOHJEHCAIUS BOJAbI) U XMUMHUYECKUX
(ropeHue cBeuwd, MPOKATMBAHUE MEIHOW ITPOBOJIOKH, B3aUMOJCHCTBHE MeJla ¢ KHUCJIOTOMW) SIBIICHUU,
HaOMO/IeHNe M ONMCAHWE NPU3HAKOB MPOTEKaHHS XMMHMUYECKHUX peakiuil (pa3jioxkeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBHI C XJIIOPHIOM Oapus, pasnokeHue ruapokcumaa memd (1) mpum
HarpeBaHWH, B3aUMO/IEHCTBHE keye3a ¢ pactBopoM conr menu (I1));u3ydeHne crocoOoB pasnencHus
cMeceid (C TOMOIIBIO MarHuTa, (QUIBTPOBAHWE, BBINAPUBAHUE, TUCTUJULIIHSA, XpoMarorpadus),
MIPOBEJICHUE OUMCTKU MOBAPEHHOW COJIM; HAONIO/IEHNE U OMKMCAHUE PEe3yJbTaTOB MPOBEICHHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChl; CO3JJaHUE MOIeJIei MOJIEKYI (1IapOCTEPIKHEBBIX).

BaxHelinue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Bosznyx — cmech razoB. CocrtaB Bo3myxa. Kuciiopoa — 3JIEMEHT M TNPOCTOE BEMIECTBO.
Haxoxnenune kuciaopoga B mpupoze, (pu3mueckne W XHUMHYECKHE CBOWCTBA. Peakiuu ropeHws
MPOCTHIX U CIIOKHBIX BemiecTB. CriocoObl MOTYYEeHHUsT KUCIOPOa B JIA00OPATOPUH U NPOMBIULEHHOCHIU.
[Tpumenenne kucnopona. [lonsrue o0 oxcumax. KpyroBopor kucimopoma B mpuponpe. Ozon —
ALIOMPONHASL MOOUDUKAYUSL KUCTIOPOOA.

Tennosoii  3¢hghexm  xumuueckou peakyuu, MePMOXUMUYECKUE YPAGHEHUs, DK30- U
SHAOTEPMHUUECKUE peakuuu. Tonnueo: y2onv u meman. 3azpsazueHue 8030yXa, YCuieHue

! 3,Z[eCL " Jajie€ KypCUuBOM 0003HaYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCS B O3BHAKOMHUTCIIBHOM
miane. IlegarorcaMmocTosSTEILHO OoIIpCaciACT 00BeM HN3y4qacMOTro Marcepuaia.



NapHuKo8020 3¢@gexma, paspyuieHue 030H08020 CIOA.
Bogopon — snemeHT M mpocTtoe BemiecTBo. HaxoxkneHue Bomopona B mpupoje,huznyeckue
U XMMHYECKHE CBOMCTBA (Ha MpUMEpE B3aUMOJICHCTBUS C HEMETaNIaMU MOKCHIaMHU METAJLIOB),
pUMEHEHHE, cnocodwl noryyerus. Ilonsatue o kucnoTax u cossix.Kommuecto BemectBa. MoJib.
Monsiprass mMacca. 3akoH ABorazapo. MospHblii 00bEM razoB. Pacdyers! mo xummdeckoii popmyse.
PacueTtsl maccoBoit J0JIM XUMHUYCCKOT'O3JIEMCHTA B COCAMHCHNHN, KOJIMYCCTBA BCIUICCTBA, MOJ'I?IpHOfI
MacChl, MOJISIPHOTO 00beMa

ra3oB. Pacu€rsl o XUMUYECKUM YPaBHEHHSIM.

Qusuueckue ceoticméa 600vl. Boma. Ee cocraB, crpoeHMe U MOJEKyabl. Boda kak
pacmeopumens. PactBopbl. [lonamue O HacblueHHbIX U HeHacblujeHHblx pacmeopax. llonamue
pacmeopumocmu eewecmé 6 e6ode. PacueT MaccoBOl J0JM BeElIeCTBa B pacTBOpe (MPOIEHTHas
KOHLIEHTpalus). MaccoBasi 107151 BELLIECTBA B PacTBOpE. Xumuyeckue ceoucmea 600bl (pasiodiceHue,
peaxkyuu ¢ Hampuem, OKCUOOM Kanvyus, okcuoom cepul (IV) peaxyuu ¢ memannamu, KUCIOMHbIMU U
ocnognubimu okcuoamu). Ilonamue 06 ocnosanusx. Pone pacmeopos 6 npupooe u 6 dHcusHu 4eno8exa.
Kpyzo6opomeoow 6 npupoode. 3arpsizHenne npupoHbIx Boja. OXpaHa U OYUCTKA IPUPOTHBIX BOJI.

Baxneiimue kiaccel HeopraHuueckux coenumHeHuil. Kiaccuduxamnuss HeopraHMYECKHX
coenuHeHuil. Okcuzpl: cocTaB, KilaccUpuUKanusi (KUCIOTHBIE, OCHOBHBIE, amgomepHuvle,
Heconleobpasyiowue - Ha npumepe oxcuoa yeaepooa (II) u oxcuoa aszoma (1)), momenxnramypa.
Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB (B3aWMOJCHCTBHUE C BOJOW, KHUCIOTAMHU, IIETOYAMH).
OcHoBanus. Knaccudukanus ocHoBaHui: HIENOUM U HEpacTBOpUMBIE OocHOBaHMs. HomenknaTypa
ocHoBaHWi. Du3Myeckne W XUMHUYECKHE CBOWCTBA OCHOBAHWH (B3aMMOJCHCTBHE C OKCHJIAMHU
HEMETAIIJIOB, KUCIOTaMHU, COJIIMU). [lonyuenue ochosanuii.

Kucnotsl: coctaB, kiaccudukanys, HOMEHKIATypa, (U3MYecKue M XHUMHYECKHE CBOWCTBA
(B3auMo€elicTBHE C METAJUIAMH, OCHOBHBIMU OKCHIAMH, OCHOBAaHUSIMH, COJISIMHU, HA IPUMEPE COJITHOM
W CEpPHOU KHUCIIOT), cnocodwl noayuenus. Psaa akrusHocTuMeTaimioB H. H. bekeroBa. Conu (cpennue):
HOMEHKJIaTypa COJIeH, CnocoOvl nonyueHusi, B3aUMOJCHCTBHE COJIEH € MeTallylaMH, KHCIOTaMu,
IeJI0YaMHU U COJISIMH, TPUMEHEHHE.

[Tonatne 00 amdoTEepHBIX THUAPOKCHAAX (HAa MPUMEpPE IMHKA U QUIOMUHUSA). XUMUYecKue
ceoticmaa (83aumooeticmaue ¢ KUCIOMAMU U Wel0YaMU, pasiodtceHue npu Haepesanuil) U noLyyeHue.

I'enetnueckast CBsI3b MECXKIOY Kj1acCaMu HCOPraHNn4€CKuX COCI[I/IHeHI/Iﬁ .

I'enetuueckue psibl.

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIPEEeNIeHUE COJIepP:KaHUs KUCIOPOJa B BO3IyXeE;
MOJIyueHUE U U3yYCHHE CBOMCTB KUCIOPO/a; HAOIIOeHHE B3aUMOICHCTBHSI BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOBHUKHOBEHUS U MpEKpallleHus TopeHus (moxkapa);03HaKoMJIeHHE ¢ 00pa3liaMi OKCUIOB U
OTMCAaHHE UX CBOMCTB; MOJIyYeHUE U U3YUYECHHE CBOWCTB BOJIOpOAa (TopeHue); HalbmroaeHne oopasion
BEIIECTB KOJMYECTBOM | MOIIb; HcCcleaoBaHHE OCOOEHHOCTEH pPacTBOPEHUS! BELIECTB C Pa3IMYHOMN
pPacTBOPUMOCTBIO; IMPUTOTOBIEHUE PACTBOPOB C OIpeNeIEHHOW MacCOBOW J0Jel pacTBOPEHHOTO
BEIIECTBA; B3aUMO/ICIICTBUE BOJBI C METaUIaMH (HaTpUeM U KajiblieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB); OIpPEACICHHE PpACTBOPOB KHUCIOT M IIENOYEH C TOMOIIbI0 HHAWKATOPOB;
UCCIIeIOBAaHUE 00pa31oB HEOPraHUYECKUX BEIIECTB pa3IMYHbIX KJIACCOB;



HaOroIeHNe W3MEHEHHMsS OKpAacKHM HWHAWKATOPOB B PACTBOpaxX KHCIOT W WIeNoueii; U3ydeHHe
B3aumojierictBus okcuga Meau(Il) ¢ pacTtBopoM cepHOIl KHMCIOTBI, KUCIOT C METallaMH, peaKluil
HEUTpaIU3alHuK; II0JydEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METaula IPYrUM U3
pacTBOpa COJIM; PEIIEHNUE SKCIIEPUMEHTAIbHBIX3a/1ad 110 TeMe «BajkHelIne Ki1acchl HEOPraHUYEeCKUX
COCIMHEHUINY.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema

xumuveckux 3jiementoB JI. U. MenpgeneeBa. CTtpoeHue aToMoB. XMMHYECKas CBS3b.

OKHUCINTEJIBbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBple MONBITKM KiIACCU(PUKALUN XUMUYECKUX 3JIeMeHTOB. IloHsTHEe O rpynmax CXOIHBIX
2JIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TaJOreHbl, MHEPTHBIE ra3bl). DremeHmul,
Komopbvle 00pasyom amgomeptovle OKCUObl U 2UOPOKCUOBIL.

Ilepmognueckuit 3akoH.  llepuommyeckas  cucrema  xuMuuyeckux  anemeHTtoB [ .
MenneneeBa. Kopotkonepuoanas u onunronepuoouas hopmsl [leproandeckoit CUCTEMbI XUMUUECKHX
anemeHToB JI. . MenneneeBa. Ilepnoasl u rpymnmbl. PU3HUECKUI CMBICI IHOPSAIKOBOIO HOMEDA,
HOMEPOB NEPUOIA U TPYIIIBI dJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX snep. M3omonvl. DneKTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
000709eKk aToMOB TiepBBIX 20 XUMHUYECKUX d1eMeHToB [lepronnueckoit cucremsr JI. Y. Mennaeneena.
XapakTepucTUKa XMMHYECKOTO 3JIeMEHTa Mo ero mnojoxkeHuro B Ilepmoamueckoit cucreme I U.
Menneneesa.

3axonomepHOCmMU U3MEHEHUSI C8OUCME DNIEMEHMO08 MANbLX NepUo00s8 U 21A8HbIX NOOSPYNN, &
3a6UcCUMOCmU  OM  AMOMHO20 (nOpsAOKo8o20) Homepa 3nauenue Illepuoouueckozo 3akoHa u
Ilepuoouueckotl cucmembl XUMUYECKUX IJIeMEHMO8 O1d pazeumus Hayku u npakmuxu. [[. H.
Menoenees — yuénniii u epaxcOaHuH.

Xumuyeckass cBs3b. KoBanenTHas (mosispHass M HEMOJIsIpHasl)  CBA3b.
DnexkmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX 21emenmos. VIoHHas CBS3b.

Crenenp okucienus. OKUCIUTETFHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl oKuciaeHus u
BoccTaHOBNeHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUH O3KCIIEPUMEHT: H3ydeHHe O0Opa3lloB BEUIECTB METaNIOB M HEMETaJUIOB;
B3aUMO/JICHCTBUE THAPOKCHAA IIMHKA C PAacTBOpPAMM KHUCJIOT M IIEJNOYEH; IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, peaKuu
Pa3oKEHUsl, COCUHECHHUS).

Me:knpeaMeTHbIe CBSI3U

Peanuzarus MeXnpeIMETHBIX CBS3EH MPU M3YYCHUH XUMHH B 8 KJIacCe OCYIIECTBIISIETCS Yepes
UCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX TIOHATUN, TaK W TOHSATHUH, SBISIOMINXCS
CUCTEMHBIMU JJIsl OTJICIBbHBIX MPEAMETOB €CTECTBEHHO- HAYYHOTO IUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIe MOHSTHS: HAaydHBIM (PaKT, THIOTE3a, TEOpUs, 3aKOH, aHAJH3,
CUHTE3, KiaccuuKaIius, MepuoIMIHOCTb, HAOIIOCHUE, SKCIICPUMEHT, MOJACIMPOBAHUE, U3MEPCHHUE,
MOJ€ENb, SBICHHE.

Odusuka: MaTepus, aroM, OJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHA, H30TOIBI,
Pano0aKTUBHOCTh, MOJIEKYIIa, DNEKTPUUECKUI 3apsif, BEUIECTBO, T€NO, 00BEM, arperaTHoe COCTOSIHUE
BEIIIECTBA, ras, ¢buznyeckue BEJINYHHEI, SIMHHULIBI MU3MEpEeHNs,



KOCMOC, IJIaHETHI, 3BE311b1, COJHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, runpochepa, MHUHEpPAIBI, TOPHBIC TOPOABI, MOJE3HBICHCKOIIAEMEIE,
TOIIJINBO, BOOAHBIC PECYPCHI.

9 KJACC

BemecTBo M XUMHUYeCKasi peaKkuusi

Ilepnognueckuit 3akoH. llepmogmyeckas  cucremMa — xumMuueckux — anemeHtoB [l .
MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XUMHYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPHOIOB, KaUsl, KAIBLHS U UX COCAMHEHUN B COOTBETCTBUH C TIOJIO)KEHUEM DJIEMEHTOB
B I[lepuoanueckoii cucreme U CTpOEHUEM X aTOMOB.

Ctpoenue BemiecTBa: BHUIbI XUMHUYECKOW CBsI3U. THIBI KPUCTAUIMUECKUX PEMIETOK,
3ABUCUMOCMb C8OUICME BeueCcm8ad OM MUNA KPUCMAIIUYeCKOU peuémKy U 6U0a XUMUYECKOU C8A3U.

Knaccudukanus ©  HOMEHKIATypa HEOPTraHMYECKUX BEHIECTB  (MEXIyHapoJHas |
TpUBHAJIbHAs). XHUMHUYECKHE CBOMCTBA BEHIECTB, OTHOCSIIMXCS K pa3IMYHBIM  KJaccam
HEOPraHUYECKUX COEAMHEHUHN, TeHETUYECKask CBSI3b HEOPTaHMYECKUX BEIECTB.

Knaccudukanus XUMHUYECKUX pPEaKIUid MO pPa3judHbIM TpH3HakaMm (10 YHUCITy W COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3((EKTy, MO0 M3MEHEHUIO CTENeHeW OKUCICHUS
XUMHUYECKUX AJIEMEHTOB, TI0 00pamumocmu, no y4acmuroKamaiuzamopa). IK30- U SJHIOTEPMUIECKUE
peakuuu. Tepmoxumuueckue ypasHeHus.

Ilousamue o ckopocmu xumuuecxou peaxyuu. Ilonsmue 06 obpamumvlx U HeoOPAMUMBIX
xumudeckux peakyusax. Ilonamue o 2o0mMo2eHHbIX U 2cemepoceHHbIX peakyusx. [lonamue o xumuueckom
pasnogecuu. CmeujeHue Xumuiecko2o pasrogecus. Paxmopwl, erusAOwUe Ha CKOPOCHb XUMUYECKOU
Peaxkyuu u NOA0HCeHUe XUMULECKO20 PABHOBECUSL.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMKM,  JAJICKTPOHHBIM  OajaHC  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHOUM peakiuu. CocTaBieHUuEe YpaBHEHUN OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIMil
C MCTIOJIb30BaHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust PNEKTPOTUTUYECKON NUCCOLMALIUN. DIEKTPOIUTHYECKAST TUCCOLMAIA. DIEKTPOIUTHI
U HEdJIEKTpOIUThl. KaTuoHbl, aHWMOHBI. Mexaunusm ouccoyuayuu 8eujecme ¢ paziuyHblMU 8Uoamu
xumuueckou cesazu. Iousmue o cmenenu ouccoyuayuu. CUITLHBICH CJIa0bIE JIEKTPOJIUTHI.

Peaknun noHHOTO OOMeEHa. YCJIOBHUS TNPOTEKAHUs PEaKIMii HOHHOTO OOMEHa /0 KOHIIA.
[TosHbIe M cOKpalIEHHbIC HOHHBIE YpaBHEHUS peakinil. XMMHYECKHE CBOMCTBA KUCIOT, OCHOBAaHUHN U
COJICH B CBETE MPEICTABIICHHI 00 AJIeKTpoIuTHIecKoi aucconnanuu. Cpena pactBopa. KauecTrBeHHbIC
peakIuy Ha KaTHOHBI M aHUOHBI: XJIOPUA-, OpPOMHI-, HOIUI-, CYIbdaT-, KapOOHAT-, CUIMKAT-, (hocdar-
AQHMOHBI; THIPOKCH/I-UOHBI; KATHOHBI aMMOHMSI, MArHUS, KaJIbIHs, aTFOMUHHMS, xKene3a (2+) u (3+),Meau
(2+), umuHKa, NPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX.

XUMUYECKUH HOKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMHU KPUCTAJUIMYECKUX PEHIETOK
HEOpraHWYeCKUX  BEIIECTB  —  METAJJIOB AU HEMETaJJIoB (rpadura m anmMasa),



CJIOKHBIX BEILECTB (XJIOpUJA HATPHUA); UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peaKiuu
OT BO3JIEHCTBHSA Pa3IUUHBIX (PAKTOPOB; HCCIEIOBAHHE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
rpoiiecca JUCCOLMAIMKM KUCIIOT, IIENI04ei U cosield (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB);
MIPOBEJCHUE OIBITOB, WUTIOCTPUPYIOMIMX NPU3HAKH TPOTEKAHHUs peakuuil HOHHOro oOMeHa
(oOpazoBanHMe OcajKa, BBIJCICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, WJUTFOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pEAaKUMi (TOpeHHEe, peakUuu pasoKEHUs, COEAUHEHUS);
pacrmo3HaBaHUC HCOPraHMYCCKUX BCIICCTB C IIOMOMIIBIO KaUCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI; PCIICHUC
OKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTanibl U UX coeMHEHUS

OOmas xapakrepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEHNEHU
oxucnenus. CTpoeHue u pu3ndecKre CBONCTBA IMTPOCTHIX BEUIECTB
— TaJOreHOB. XMMUYECKHE CBOWCTBA HA MIPUMEpPE XJopa (B3aNMOACHCTBUE C METAJUIAMHU, HEMETAJUTAMHU
— BOJIOPOJIOM U KHCIIOPOJIOM, uenoyamu). Xmopoogopoa. ComsiHast KACIOTa, XUMHUYECKHE CBOWCTBA,
noayuenue, TIpUMEHEHHE. /lelicmsue Xaopa u Xaopo8ooopooda Ha Op2aHusM yenosekda. Baxueimme
XJIOPU/IBI M X HAXOXKJCHHE B TIPUPOJIE.

O6mas xapaktepucTrka 351eMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTpOEHUS aTOMOB KHCIOPOIa
U cepbl. XapaKTepHbIe CTENIEHH OKUCIICHHSL.

Ctpoenrie U (U3NYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA M CEphl. AJUIOTPOITHBIC
MOAU(PUKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cephl (B3aUMOJCHCTBUE C HeMemaliamu —
BOJIOPOJIOM M KHCJIOPOJOM, METaJUIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBonopoa: crpoeHue, (hU3NYecKre M XMMHUYECKHE CBOWCTBA (KHCIOTHBIE W BOCCTAHOBUTEIILHBIE
cBoiicTBa). OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIoTa: (hU3NYeCKHe H
XUMUYEeCKre cBoicTBa (00mue u cnenuduueckne). Com CEpHON KUCIOTHI, KAYECTBEHHAS PEAKITUs Ha
cynbdar-uoH. CepHHUCTast KUCIOTa. Xumuueckue peaxyuu, nexcawjue 8 OCHO8e NPOMBIULIEHHOZO
cnocoba nonyueHus ceproul kuciomsl. HaxoxneHnue cepsl U €€ coemMHeHu B mipupoe. [Ipumenenue
Cepbl U €€ COeTUHEHHI BOBITY U B MPOMBILIUIEHHOCTU. Xumuueckoe 3azps3Herue oKpyxicaioujeli cpeovl
COCOUHEHUAMU cepbl  (KUCTOMHblE 00HCOU, 3acpsA3HeHUe 6030yXd U B000EMOB8), CHOCOObI e2o
npeoomepauyeHusl.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB a30Ta U
docdopa, xapakTepHble CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Npupojie, Gu3nueckue U XMMHYECKUe CBOMCTBA (B3aUMO/ICIICTBHUE ¢
MeTaJJlaMd M HEeMEeTa/llaMU - KHUCJIOpPOJIOM M BoxopoaoM). KpyroBopor azora B mpupoje. AMMHAK:
¢usznueckue W XUMHYECKHE CBOWCTBAa (OKHCIIEHHE, OCHOBHBIE CBOICTBa BOJIHOTO PacTBOpA),
noayyenue W npuMmeHenue. CoJii aMMOHHUSA: COCTaB, (QHU3MYECKHME U XUMHUYECKHE CBOMCTBa
(paznokeHue, B3aUMOJICHCTBHE CO Ieso4aMu), npuMeHeHue. KauecTBeHHas peakuus Ha HWOHBI
aMMOHHMsS. A30THasi KHUCJOTa, e€ (Pu3nveckre U XUMHYECKUe CBOMCTBa (00mue u cneuuduyueckue),
nonyuyenue. Hutpatsl (paznoxkenue). A30TUCTas Kucjiora. lcmoib30BaHWE HUTPATOB M COJEH
aMMOHHS B Ka4yecTBe MUHEPATBHBIX ynoOpeHuit. Xumuueckoe 3aeps3HeHue



OKpyJHcaiouell cpeobl COOUHEHUAMU a30ma (KUCIOMHble 00J4#COU, 3acpsA3HeHue 6030yXd, NOYGbl U
8000€M08).

dochop, amromponnvie moougpuxayuu @ocgopa, PU3NYECKUEe W XUMHUYECKHUE CBOKCTBA
(B3auMojeiicTBUE C MeETaulaMu, HEMETaUIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U  CEepHOU
kucromamu). Oxcun dpocdopa (V), oprodochopHas kuciaora: GU3NISCKUE U XUMUYECKUE CBOWCTBA,
noayyenue. Ilonamue o munepanvbuvix yOoopenusx: Humpamol u pocgpamol. [lonsamue 0 KOMNIEKCHBIX
yoobpenusx. OOmas xapaktepuctuka 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOSHUST aTOMOB
yriaepojia u KpeMHusl. BaleHTHOCTh 1 XapaKTepHbIE CTENICHH OKUCIICHUS aTOMOB yIIIepoa U KPEeMHUSI.
Pacnpoctpanenue yriaepona B MIpUpoJIe, XapaKTepHbIE CTEICHH OKUCICHHUS.

Yrnepon, amoTponHbie MoauQUKauu (TpaduT, anMas), GU3HIECKUe U XUMUICCKHE CBOMCTBA
MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAINIAaMU, HEMETAIJIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
cepHoui  kucromamu). Apncop6musi. Kpyrosopor yriepoaa B mpupoae. OKcuabl yriepoaa, HX
¢bu3nveckne U XUMHUECKUE CBOWCTBA, MOJydYeHHE W MTPUMEHEHHe, ICWCTBUE Ha OPTaHU3M YeIIOBEKa.
Oxonoeuneckue npobaemvl, cesazanuwvle ¢ okcudom yenepooa(lV); eunomesza enobanvrozo nomenneHus
KAUMama, napHukosvlii 3¢gexm. YTONbHAS KHCIOTAa W €€ CONM, MX (U3NYECKHe M XUMHUECKHUE
CBOWCTBA, nonyueHue u npumenenue. KadecTBeHHass peakius Ha KapOOHAT- MOHBI. Vcmosb3oBaHHe
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIJICHHOCTH B CEIECKOM XO3SHCTBE.

OOuue npezacTaBieHUus: 00 OCOOEHHOCTSAX COCTaBa M CTPOEHHUS OPraHUYECKHX COEIMHEHUN
yriaepona (Ha mpUMepe MeTaHa, ITHJICHA, ITaHOJa, YKCYCHOW KHCIOTHI. Mx cocmag u Xumuyeckoe
cmpoenue. Knaccugurxayusa opeanuueckux eeujecms. TloHsiTHE 0 OMOJOTHUYECKH BAKHBIX BEIIECTBAX:
XKHpax, OeKax, yriieBoIaX — W WX POJHU B KU3HHU YeJloBeKa. Mamepuanvhoe eOuHCME0 OpeaHuyecKux
U HeOPeAHUYECKUX COOUHEHUI.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBAa (Ha NpHUMepe B3aUMOJICHCTBUS C
MeTaJlJlaMd U HEeMeTalUlaMH), noayyeHue u npumeHeHue. Coedunenus kpemuusi 6 npupooe. Obuue
npeocmasnenus 06 oxcude kpemuusa(lV) u kpemmuuesoti xuciome. Cunuxamvl, Qusuueckue u
Xumuueckue ceolcmeda, NoiyyeHue u NpUMeHeHue 6 Oblmy, NPOMBIULIEHHOCMU (8 MeOUYUHCKOL,
9IeKMPOHHOU, cmpoumenvHou u 0p.). Badsxcueliwue cmpoumenvusvie mamepuanvl. Kepamuka, cmexio,
yemenm, OemoH, oicenezobemon. Ilpobremvl  6e30naACHO20  UCNONB308AHUSL  CIPOUMETbHBIX
Mamepuanos 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUH SKCIIEPUMEHT: H3yYeHHE 00pa3lloB HEOPraHUYECKUX BELIECTB, CBOMCTB COJISTHOM
KHUCJIOTBI; TPOBEACHHE KAYECTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI M HAOIIOJICHHE MPU3HAKOB HX
MPOTEKAHUS, OIBITHI, OTpaxaromue ¢(U3NYECKUe W XUMHYECKHE CBOICTBA TaJOTEHOB U UX
coelMHEeHUH (BO3MOKHO HCIOJb30BAaHHE BUICOMATEPUAJIOB); O3HAKOMIICHUE ¢ 00pa3laMu XJIOPHUJIOB
(rajoreHu10B); 03HaKOMJICHHE C 00pa3llaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHHE
BHUJIEOMATEpUANIOB);  HaOdIOAeHHMEe  mpolecca  oOyriMBaHMS — caxapa oA JIeHCTBUEM
KOHILIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, W3Y4Y€HHE XHUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCITIOTBI, TPOBEJCHHE KA4YeCTBEHHOH peakuuu Ha cynbdaT-uoH U HaOMIOJeHHe Npu3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (U3MUecKuMH CBOMCTBaMHU a3oTa, (ochopa U HX COCAUHEHUN
(BO3MOKHO WCIOJIb30BaHNE BUJICOMATEPHUAIIOB), obpaszuamu a30THBIX



1 (ocopHBIX yI0OpEeHHil; MoTydeHHEe aMMHUaKa U U3y4eHUE ero CBOWCTB; MPOBEICHHE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHHS M dochaT-HOH U U3yYyeHHE NMPU3HAKOB MX MPOTEKAHHs, B3aUMOCHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUAIIOB);
M3yYeHHE MOJeNeH KPHUCTALIMUECKUX peImETOK anMasa, rpaduTa; O3HAKOMIIEHHE C MpPOIEcCOM
azicopOLMU pacTBOPEHHBIXBEUIECTB AKTUBUPOBAHHBIM YIJIIEM U YCTPOHCTBOM MPOTHBOTA3a; MOJIyYCHHE
YIJIEKUCIIOro ra3a M U3y4eHHE €ro CBOMCTB; NMPOBEJECHHME KAaUeCTBEHHBIX peakUuil Ha KapOOHAT- U
CUJIMKAT-UOHBl U M3yYEHUE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHE C NPOLYKLIUEH CUIMKATHON
IIPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANBHBIX 3ajau 1o Teme «BaxHeilne HeMeTamibl U UX
COCTMHEHU.

MeTaJiibl ¥ UX COETUHEHUS

OO6mast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAHUHU X TOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux aemeHToB [I. . MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTayuIoB. MeTaiinyeckas CBSI3b M METANIMUECKasi KpUCTauTMuecKas: peréTka. IIeKTPOXUMUYECKUM
psAa HanmpsDKeHUH MeTasioB. PU3MYecKe W XMMHMUYECKHE CBOMCTBa METaIOB (B3aMMOJEHCTBHE C
KHCIJIOPOJIOM, BOJOM, Kuciotamu). Obwue cnocobwt noayuenus memannog. Ilowsmue o kopposuu
Memaiunos, OCHOBHble CHOCOOBI 3awumbsl ux om kKopposzuu. Cniagvli (cmanb, 4yeyH, OOPATIOMUHUL,
OpoH3a) U ux npumeHexue 8 ObIMY U NPOMbILUTEHHOCTU.

[Ilenounble MeTamibl: nojoxeHue B [lepuoauyeckoil cucreme xumuyeckux snementos [1. U.
MenneneeBa; crpoenne atoMoB. Haxoxnaenue B mpupone. @usnueckue u XMMHUYECKHE CBOICTBa (Ha
npumMepe HaTpust W Kanus). OKCHUABI U THUAPOKCHIBI HATpus U Kaius. [IpuMeHeHHWe MeI0YHbIX
METAJVIOB M KX COCTMHEHUM.

[[lerouyHO3eMENBHBIE METAIIBI MarHUi M Kalblui: nojokeHue B Ilepuomnueckoit cucreme
xuMuueckux sneMeHToB JI. M. MenneneeBa; CTpO€HME HX aTOMOB; HaXO0XJIEHHUE B MPHUPOJE.
dusndeckrue U XUMUYECKNE CBOMCTBA MarHus W Kajblvs. BakHelne coeTMHCHNS KabIus (OKCHI,
TUAPOKCHI, COJN). KECcmKocmb 800bl U CNOCOObL €EYCMPAHeHUs.

AmomuHuil: mosioxkenne B Ilepumoamdeckoid cucreme xumuueckux snemeHToB [ .
MenneneeBa; CTpOCHME aroMa; HaxoXAeHUEe B mnpupone. dusznueckne M XUMHUYECKUE CBOMCTBA
amoMuHus. AMQOTepHbIE CBOMCTBA OKCHA U THAPOKCUAA aTIOMUHUS.

Kenezo: mnonoxenue B  Ilepumoamueckod  cucreme — xumuyeckux  sneMmenTtoB 1. .
MenpeneeBa; cTpoeHUE aTOMa; HaX0XKJAEHUE B pupoie. Puznueckre 1 XMMUYECKUE CBOMCTBA JKeJe3a
(B3auMoelicTBUE C MeTaJlJIaMH, KUCIOTaMu U coisiMu). Okcuapl, ruapokcuasl u conu sxenesa(ll) u
xene3a(Ill): coctas, cBOMCTBA U noayuenue.

XUMUYECKUN OKCIEPUMEHT: O3HaKoMJIeHHe ¢ oOpa3llaMd METalloB U CIJIaBOB, UX
(bu3MYeCKUMHU CBONCTBAMH; H3y4EHHE PE3YJbTaTOB KOPPO3UU METAJUIOB (BO3MOKHO HMCHOJIb30BaHHE
BHJICOMATEPHUAJIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHAA Kalbl[Ms M HATPUS C BOJOU (BO3MOXKHO
MCI0JIb30BaHUE BUEOMATEPHUATIOB); UCCIIEIOBAHIE CBOMCTBXKECTKOM BOJIBI; MpOIEcca TOPEHUs Kee3a
B KHCIIOpoJie (BO3MOYKHO UCHOJBb30BAaHHE BUICOMATEPUAIOB); MPU3HAKOB MPOTEKAHUsI KaueCTBEHHBIX
peaknuii Ha HWOHBI (MarHus, Kaublus, amomuHus, IuHka, xene3a(ll) m xemesza(Ill), memu(Il));
HaOJIroIeHuE u



ONMCAHUE IIPOLIECCOB OKpallMBaHUS IUIAMEHM HWOHAMM HATpHs, Kajlud MU Kajablusd (BO3MOYKHO
MCIOJIb30BAHME BHJICOMATEPHAIIOB); HCCIEe0BaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHJA ATIOMHHHUSA H
TUAPOKCUIA LIMHKA; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a4ad M0 TeMe «BaxHelline MeTamibl U UX
COEITUHEHUS.

Xumus u okpyscarowan cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 6 no8CeOHeBHOU IHCUHU
yenogexa. Xumusi u 30oposve. bezonacnoe ucnonvzoeanue eewjecme u XUMUYECKUX — peakyuti 8
ovimy. Ilepsas nomowp  npu  Xumuueckux — oogscoeaxu ompasnenusnx. OCHOB8bI IKOIOUUECKO
epamomuocmu.  Xumuueckoe 3acpsA3HeHue  OKpydcalowel  cpeovl  (npedeibHas  OONYyCMUMAs
KkoHyenmpayus eewecms — I1/[K). Ponbxumuu 6 pewieHuu 3K0102u4eckux npooiem.

Ilpupoonvie ucmouHuku yene8000po0o8 (yeoib, NpupoOHblll 2a3, Heghmyv), NPOOYKMbL UX
nepepabomxu, ux poib & ObImy U NPOMbILUIEHHOCTIU.

Xumuueckuul dKcnepumenm: usydenue 00pa3yo8 Mamepuanos (Cmekio, Chidgbl Memaios,
nOIUMEPHbIE MAMEPUATTDL).

Me:knpeaMeTHbIe CBSI3H

Peanusanus MexnpeIMeTHBIX CBA3€H NIPU N3YyYEHUN XMMHH B 9 Kilacce OCYIIECTBIISIETCS Yepes
HUCIIOJIb30BaHHE KaK O6I]_[I/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H HOHHTHI;'I, SABJIAOLIUXCST
CUCTCMHBIMU JJIA OTACIIBHBIX IMPEAMETOB €CTCCTBCHHO- HAYYHOI'O ITHUKIJIA.

OO1ue ecTecTBEHHO-HAay4yHbIe MOHSATHS: HAayudHbIM (pakT, rumoresa, 3aKOH, TEOPHS, aHAIM3,
CUHTE3, KiaccuuKaIus, MepuoMIHOCTh, HAOMIOACHUE, YKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHUE,
MOJENb, SIBJICHUE, TaPHUKOBBIN 3(PPEKT, TEXHOJIOTUsI, MaTeprabl.

®uzuka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJI, H30TOIHI,
PaaMoaKTUBHOCTh, MOJIEKYJIA, IEKTPUUECKUN 3apsisl, TPOBOJHUKHU, MOJTYNPOBOIHUKH, IUAIEKTPUKU,
(GOoTORNIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSIHHWE BelIecTBa, Ta3, pacTBOp,
PacTBOPUMOCTb, KpUCTAJUITMUECKasl PElIETKa, CIUIaBbl, (pu3nuecKre BEIUUUHBI, €IUHUIBI U3MEPEeHUs,
KOCMHUYECKO€ IMPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢dotocuHTE3, aBIXaHWe, Owmocdepa, HSKOCHUCTEMa, MHUHEpPAIbHBIC YAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTAaTeJIbHbIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJIBL, MOJE3HBIE HCKOMAEMbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TeMbI IPAKTUYECKUX PadOT:

1. JIabopatopHoe o0opy0BaHue U IPUEMBI
oOpareHus c HUM. [IpaBuna Oe3omacHol paboOTBI B
XUMHUYECKOH JIaOOpaTOPUH.

2. OuKCTKa 3aTPA3HEHHON I0BAPEHHOM COJIH.

3. IIpu3HaKK IPOTEKAHUS XMMUYECKHUX PEAKIIUIA.

4. Tlony4yeHne KUCIOPOJa U H3YyYEHHE €TO CBOMCTB.

5. Tonyuenune BOZOpOJIa " U3y4eHue €ro CBOMCTB.



6. [IpuroToBiieHHE PACTBOPOB € OMNPEAEIICHHOW MacCOBOM JOJIEd PAaCTBOPEHHOIO

BCIICCTBA.
7 . Pemenne SKCIICPUMCHTAJIbHBIX 3aga4 oo
TEMC «OCHOBHBIC KJIIACCBIHCOPIraHUYCCKUX COGI[HHGHHﬁ» .

8. Peakuuu HoHHOTrO OOMEHA.

9. KauecTBenurie PCaKuu Ha HOHBI B paCTBOPC.

10. IMony4enne aMMuaka U U3y4eHHE €O CBONCTB.

11. MMony4enue yriaexucaoro raza u H3y4eHUE €r0 CBOKCTB.

12. Pemenue skcnepumenTtanbHbix 3a1ad 1o teme «Hemeramnst 1V — VI rpynn u
UX COCIIMHEHUI».

13. Pemenmue skcriepuMeHTaNBHBIX 3a1a4 110 TeMe «MeTasIbl ¥ UX COEAUHEHHUSD).

[Ipn npoBeneHUM MpPaKTUYECKON PabOTHI KaXKIbI €€ 3Tal BBINOJHAETCS OOydYaroUIMMUCS C
3I1P BMecTe ¢ yuuTeneM U MoJj ero pykoBoAcTBoM. Ha nocke o0s3aTenbHO BBHIBEHIMBAIOTCS MpaBUia
TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOLIME JAHHOMY BHJY pabOThl, JaeTcsi NpaBUJIbHAS 3aIlUCh
dbopMyn M yKaszbIBaeTCs 1LeNb NpoBeAeHUs padoThl. [lpu HEOOXOAMMOCTH JaeTcsli BU3YaJIbHBIN
QITOPUTM BBINIOJHEHMS 3a/laHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMHUCS BBINOJHSAEMBIX
JIEMCTBUM U MOJY4EHHOTO pe3ysbTara.

IIpuMepHBIe KOHTPOJILHO-U3MEPHUTEIbHbIE MAaTEPHAJIBI 110 XMMHUH

Jlnst opraHu3anMy TPOBEPKH, ydeTa W KOHTPOJS 3HAHUN OOYyJaromIuXxcs MO TIPEAMETY
MPEAYCMOTPEHBI KOHTPOJIbHBIE PabOThI, CAMOCTOSITENIbHBIC PabOTHI, 3a4€Thl, MPAKTUYECKUE PaOOTHI,
tectupoBanue. OHUM U3 METOJ0B KOHTPOJIS PE3yJIbTaTOB 00ydeHus1 oOydaronuxcs ¢ 3I1P sBusercs
METO/I TOJMBAPUATUBHOTO 3KCIIPECC- TECTHPOBAaHHS C KOHCTpyMpyeMbIMU oTBeTamHu. Ero
OTJIMYUTEILHBIMU YE€PTaMHU SIBJISIOTCS ONIEPATUBHOCTD, BBICOKAs CTENEHb MHAUBHUAYaIU3allii 3HAHUM,
CPaBHHUTEJIFHO MaJjible 3aTPaThl BPEMEHHU U TPyZa Ha MIPOBEPKY OTBETOB 00YYAIOIIHUXCS.

st oO6yuaronuxcst ¢ 3[1P Bo3moxHO W3MeHeHHE (OPMYITUPOBKU 3aJaHUN Ha
«TIOIIArOBYIO», aJanTalus MpeisiaraeMoro o0yJaromeMmycsi TECTOBOrO (KOHTPOJIbHO- OIIEHOYHOTO)
MaTepuasna: KCIOJIb30BaHUE YCTHBIX U MHUChMEHHBIX MHCTPYKLMH, YIMPOILIEHUE UIMHHBIX CIOXKHBIX
(hOopMyIUPOBOK MHCTPYKIIHI, pelIeHre C OMIOPOi Ha alrOPUTM, 00pasell, HCI0JIb30BaHUE CIIPABOYHOM
nHpopMaIuu.

KonTpoJibHbIE paboThI 10 TEMaM

B paboueii mporpamme npeaycMOoTpeHO 9 KOHTPOJILHBIX padoT:

Konmponvrnas paboma  Ne 1. TlepBoHadaibHbIE XUMHUYECKHUE ITOHSTHS.
XUMUYECKHUE JIEMEHThI. XUMHUUYECKUEe (POPMYIBI U ypaBHEHUSI.

Konmponvnas paboma Ne 2. Ilepuoaudeckas cucteMa XUMHYEeCKuX dnemeHTOB/I. .
MenneneeBa. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumudeckas CBS3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcunbl. ['openue. Bogopoa. KucnoTsr.

Conn.



Koumponvnas paboma Ne 5. O06001IeHHE CBECHUN 0 BAXKHEHUIITUX KIIACCAXHEOPTaHUIECKUX
COCIMHECHUM.

Konmponvnasa paboma Ne 6. DneKTpoIuTHYECKAs JUCCOLHALINS.
Koumponvnas paboma Ne 7. HemeTaiesl.

Koumponvnas paboma Ne 8. Metasibl.
Konmponvnasn paboma Ne 9. toroBas paboTa 3a Kypc HEOpraHUYECKOH XUMUH.



IVNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPEAMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B nenmom pesyneTaThl ocBoeHusi oOydaromumucs ¢ 3[1P ydueOHOTrOo mpemmera
«XuMUs» JOJKHBI COBMAAATh C pe3yibTaTaMU MPUMEpPHON pabodeil mporpaMMbIOCHOBHOTO OOIIEro
oOpa3oBanus. Hanbosiee 3HaUNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBaAIUA K 06yqu1/Ho u ueﬂeHanpaBneHHoﬁ IMO3HABATCIILHOM ACATCIIBHOCTU, YCTAHOBKA Ha
OCMBICJICHHUEC JIMYHOT'O OIIbITA, Ha6JIIOI[CHI/II71 3a XUMHUYCCKUMH

AKCIEPUMEHTAMH;
OpHEHTAllMsI Ha MpaBuja WHIUBUIYAIBHOIO U KOJUIEKTMBHOIO O€30IacCHOIO MOBEAEHHUS IPH
B3aUMO/ICHICTBUM C XMMHUUYECKUMHU BELIECTBAMU U COETMHEHUSIMU;
IIPAaKTUYECKOE H3ydeHUe Mpodeccuil M TpyAa Pa3IMdHOIO poja, B TOM YKCIE HAa OCHOBE
MIPUMEHEHMSI U3y4aeMOor0 MPEJIMETHOTO 3HaHUs (Harpumep, J1a00paHT XUMHUYECKOTO aHaIN3a);

yBa)KEHHE K TPYIY U pe3ylbTataM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHIO JAJbHEWIIEN WHIANBUIYAIbHON TPAECKTOPUHU
o0pa3oBaHUsl HAa OCHOBE OPUEHTHPOBKHU B MHpe mpodeccuil u npodeccuoHambHbIX MPEAIOYTEHHH,
YBa)XUTEIBbHOTO OTHOLIEHUS K TPYLY;

OCO3HAHHE CBOETO MOBEJCHUS C TOUKU 3PEHMSI ONTACHOCTH WJIM O€30MacHOCTH JUIsl ce0st Ui JUTst
OKPYKaIOIINX;

OCHOBBI ~ JKOJIOTUYECKOM  KYyJIbTYpPbl, = COOTBETCTBYIOIIEH  COBPEMEHHOMY  YPOBHIO
9KOJIOTMYECKOT0 MBIIIJICHHS, TPUOOPETEHHUE OIbITa SKOJOTUYECKH OPUEHTUPOBAHHOM MpPaKTHUYECKOMN
JEeSITENIbHOCTH B )KU3HEHHBIX CUTYaIHIX;

OCO3HAHHE TMOCIIEJCTBUI M HEMNpUsATUE BPEIHBIX MPHUBBIUEK (YMOTPEeOICHUs alIKOroJs,
HapKOTHUKOB, KYpPEHHUS) U UHBIX (GopM Bpeaa Ui (PU3NIeCKOro U ICUXUYECKOTO 370POBbS;

MPUHATHE pEIIeHUH B >KM3HEHHOW CHUTyallMd Ha OCHOBE IepeHOca TMOJYYEHHBIX B XOJE
00y4eHMS 3HAHUI B aKTYaJIbHYIO CUTYAIMI0, BOCIIOTHATE ACPUITUT HHPOPMAIIHH;

TFOTOBHOCTb OTOMpPATh U KCIOJIb30BATh HYXHYIO MH(POPMAIUIO B COOTBETCTBUU C KOHTEKCTOM
KU3HEHHOM CUTYallUu.

METAIIPEAMETHBIE PE3YJIbTATbBI

Oesnaoenue YHUGEPCAIbHbIMU y1186HblMll NO3HABAMETIbHBIMU OCUCHGUAMU:

BBISIBJISITh IIPUYUHBI U CJICICTBHS MPOCTHIX XUMHYECKUX SIBIICHHH;

OCYILIECTBIISITh CPAaBHEHUE, KIACCU(PUKAIIUI0 XUMUYECKUX BEUIECTB 0 33JaHHBIMOCHOBAHUM H
KPUTEPUSM JUIsl YKA3aHHBIX JJOTUYECKHUX OTepalluii;

CTPOUTH JIOTUYECKOE CYXKJCHHE MOCIe MPEABAPUTEIBHOTO aHAIIM34a, BKIIIOYAIOIIee
yCTaHOBJICHHE MPUYUHHO-CIIEJICTBEHHBIX CBSI3EH;

BBIABJIITH  JEOUUIMUTBH  WH(POPMALIUH, JaHHBIX, HEOOXOIUMBIX JUISL  pelIeHus
IMOCTaBJIEHHON 3a/1a4H;



peoOpa3oBeIBaTh WH(DOPMAIIMIO U3 OJHOTO BHJA B JPYrou (TaOiUIly B TEKCT H
P.);  npeoGpasoBbIBaTh MHGPOPMALMIO U3 OZHOTO BHAA B APYroil (TaGIHLy B TEKCT M

CO31aBaTb, IPUMCHATL U HpGOGPaSOBBIBaTB 3HaKN U CUMBOJIBI, MOACIIN U CXCMBI

A pCIICHUA y‘-Ie6HI)IX U IIO3HABAaTCJIbHBIX 3aJJa4 C IIOMOIIBIO II€aarora,

C IIOMOIIBIKO Heaarora IMmpoOBOAWUTH XUMHYECKHI OIIBIT, HECIJIOKHBIN SKCIICPUMCHT, JIA
YCTaHOBJIEHUSI 0COOEHHOCTEW 00BEKTa M3ydeHMsI, IPUUUHHO-CIIECTBEHHBIX CBSI3€H M 3aBUCUMOCTEN
00BEKTOB MEXKTY COOO0H;

C TOMOIIbIO II€arora WIA CaMOCTOSITENbHO (OpMyIupoBaTh 0O0OOIIEHHS U BBIBOJBI IO
pe3ysbTaTaM IpOBEAEHHOTIO HAOIIOCHMS, OIIbITA;

IMPOTrHO3UPOBATH BO3SMOKXHOC PASBUTHC XUMHUYCCKHUX ITPOUCCCOB U UX MTOCICACTBUA,

HUCKaTh HUIN 0T6I/IpaTI) I/IH(i)OpMaIII/IIO WM JaHHBIC U3 MCTOYHHUKOB C YUYCTOM HpC}IJ'IO)KCHHOfI
y4eOHOM 3a/1a4 U 33JJaHHBIX KPUTEPHUEB.

Ognadenue ynusepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CTICIEUAMU:

OpraHM30BbIBATH Y4€OHOE B3aUMOJICHCTBUE B IpyMIe (ONPEaessaTh 00IKe HelH, paclpeaesaTh
pOJIK, TOTOBApPUBATHCS IPYT C IPYrOM U T. [1.).

C MOMOIIBIO TEJarora WM CaMOCTOSITENIbHO COCTaBJIATh YCTHBIE W NMUCbMEHHBIE TEKCTHI C
MCIO0JIb30BAHNEM WJUTIOCTPATUBHBIX MaT€PUAJIOB ISl BBICTYIUICHUS [IepeiayInTOpUei;

OpraHM30BBIBATH Y4€OHOE COTPYAHMUYECTBO U COBMECTHYIO JIE€ATEIbHOCTh C YUHUTEIEM H
CBEpPCTHHKAMH; paboTaTh WHIMBUAYAJbHO W B TpYIIeE: HaXoAWTh oOlllee peuieHHe U pas3periarb
KOH(JIUKTEI Ha OCHOBE COIJIACOBaHMSI TMO3MUMH M ydeTa MHTEpPecoB; (POpMyIupoBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMI NPOAYKT, NPUHUMAThL U Pa3JenaTh
OTBETCTBEHHOCTb U IIPOSIBIATH TOTOBHOCTD K IIPENOCTABJICHUIO OTYETA NIEPEN IPYIIION.

Osnaodenue ynugepcanibHolMu y4eOHbIMU Pe2YIAMUGHBIMU OCHCM GUAMU:

oOHapykuBaTh W (QopMyaupoBaTh y4eOHYIO TpoOJIIeMy, ONpPEAeNsATh Ielb y4eOHOU
NesITeNIbHOCTH;

BIIaZIETh OCHOBAMU CAMOKOHTpOJSl, CaMOOLIEHKU, MPUHATUS PEUICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOM U MMO3HABATEIbHOMN AEATEIbHOCTH;

COOTHOCHUTH CBOM JICHCTBUS C IUIAHUPYEMBIMH pPe3YJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
NEeSITeIbHOCTH B IPOIECCEe JOCTHKEHHUS pe3yiabTaTa, OINpeAessTh CHOCOObI AEWCTBUI B paMKax
MPeJIOKEHHBIX YCIOBUA U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JECHCTBUSI B COOTBETCTBUU C
HU3MEHSIOIICICS CUTYyalueH;

JaBaTh aJCKBAaTHYIO OIICHKY CHUTyallUM M TMpeyiaraTh IUIaH €€ W3MEHEHUs; NpeIBUICTbH

TPYOHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IPU PEIICHUU y4eOHOU
3a/1a4u;

MOHUMATh MPHUYUHBI, 10 KOTOPHIM HE ObLI JOCTUTHYT TPeOYEeMBI pe3ylbTaT AeATeIbHOCTH,
OTIPEIeIIATh MO3UTUBHBIC U3MEHEHHUS U HaMpaBlieHHs, TPEOyIOoNIHe TanbHeiel padoThl;

OCO3HAHHO OTHOCHUTBCS K Ipyromy YeN0BEKY, ero MHEHHUIO.



HPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pPE3YIbTATOB 10 OCBOGHUIO 00S3aTEIBHOTO  COJEpPIKAHUS,
YCTaHOBJICHHOTO JaHHOU MpUMEpPHOU pabodeil mporpaMMoOi, BELACISIOT: HAyYHbIC 3HAHUS, YMEHUS H
crnocoObl eHCTBUH, cnenuduyeckue Uit y4eOHOro mpeaMera
«XUMHS», BUABI A€ATEIbHOCTH IO MOJTYYEHHUIO HOBOTO 3HAaHHUS, €r0 UHTEpPIIPETaLi, IPE0Opa30BaHUIO
Y TIPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX U HOBBIX CUTYAIIHSIX:

® [IPEICTaBICHHE O 3aKOHOMEPHOCTSIX U II03HABAEMOCTH SBJIECHUM NPUPOABI, IOHUMaHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XUMHUYECKOW HAyKd Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KYJIbTYpbl M NPAKTUYECKON NEATENbHOCTH 4YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOI'0 OOIIECTBA; NOHUMAHUE MECTa XMMHM CPEIU JIPYTUX €CTECTBEHHBIX
HayK;

® RBJAJCHHE OCHOBAMU IOHATHWHOTO alapaTa ¥ CHMBOJIMYECKOTO SI3bIKA XUMUHU JIJIS1 COCTABIICHHUS
(hopMyJ1 HEOPTaHUYECKUX BEIIECTB, YPABHEHUM XMMHUECKUX PEaKMi (C OOpoi Ha alropuT™M
y4eOHBIX JIeHCTBUIl); BlaneHue oOcHoBaMu xumudeckoit Homenkimatypsl (IUPAC wu
TPUBUAIBHON) U YMEHHE HUCIOJIb30BaTh €€ JUIsl peuieHus] y4eOHO-TIO3HaBaTENbHBIX 3aJad C

MIOMOIIBIO YUUTENS; YMEHUE HMCIIOJIBb30BaTh MOJEIH Ul 00bACHEHUS! CTPOCHUSI aTOMOB U
MOJIEKYJI 110 aITOPUTMY C ONIOPOil Ha OTpeeNIeHuUs;

L MMpeACTAaBJICHUE O CUCTEMC XMMHYCCKUX 3HAHUUA U YMCHHE C IIOMOINBIO YUYHUTCIIA MPUMCHATH
CUCTEMY XHMHUUYCCKHX 3HAHUU A4 yCTaHOBJICHUA B3aUMOCBS3€EN MCXKIAY HU3YYCHHBIM
MaT€pruajioM U IpH IMOJTYUYCHHUHU HOBBIX 3HaHI/II>'I, a TaKXKXE€ B IMPOLECCE BBIITOJTHCHUA yqe6HBIX
3aJlaHui ¥ Ipu paboTe ¢ UCTOYHMKAMHU XUMUYECKOH HH(OpMaIIUY, KOTOpasi BKIIOYAET:
BaXKHEHIINE XUMHUYECKUE IIOHATHUSI: XUMHUYECKHUU OJICMCHT, aToOM, MOJICKYyJa, BEIICCTBO,
MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOIHAs CMECh, OTHOCHUTEIIbHBIC aTOMHAs H
MOJICKYJISIpHASI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJIAPHBIH 00BEM, OKCHII,
KHCJIOTa, OCHOBAaHWE, COJb (CPEHHSsI), XMUMHYECKas pEaKIusi, PEaKIHHU COCAWHEHUS, pPEaKIHH
paslioKEHUs, PEAKIUM 3aMeIeHUs, peaknuu oOMeHa, TerIoBoM AhEGEeKT peaknuu, 3K30- |
SHIOTEPMHUYECKUE pEaKIUHh, PacTBOp, MaccoBas JOJII XHMHUYECKOTO DJJIEMEHTAa B COCIAWHEHHH,
MaccoBasi J0JIsSI ¥ IPOIIEHTHAsI KOHIICHTPAIIKs BEIIECTBA B PACTBOPE, SAPO aTOMA, AIEKTPHUECKHHA CIIOH
aToMa, aTOMHasi OpOWTallb, PaJMyC aTOMa, BAJICHTHOCThb, CTCTICHb OKHUCIICHHS, XHMHYECKas CBS3b,
ANIEKTPOOTPHUIIATEIBHOCTh, TOJIAPHAass W  HEMOJSIpHAsT KOBAJCHTHAs CBSI3b, HOHHAS  CBS3b,
MeTaJUIM4YeCcKass  CBs3b, KPUCTAJUIMYECKas  penierka  (aToMHas, HWOHHAs, METaJUIMuYecKasl,
MOJICKYJISIpHAs), WOH, KAaTHOH, AaHWOH, OJJCKTPOJUT W HE OJCKTPOJHUT, SJICKTPOIUTHUYCCKAS
JMCCOIIMAIINS, PEaKIIMU HOHHOTO 0OMEHA,0KUCIUTEIHbHO-BOCCTAHOBUTEILHBIC PEAKIINY, OKHCIUTEIh 1
BOCCTaHOBHTEJIb, OKUCIICHUE U BOCCTAHOBJICHUE, DJICKTPOJIN3, XHMUYECKOE PABHOBECHE, 0OpaTUMBIC U
HeoOpaTUMbIE PEaKIUU, CKOPOCTh XHUMHYECKOW pPEaKIMW, KaTalu3arop, MpPEAeIbHO IOMyCTHMAsl
konnentpanus (I11K), koppo3us MeTauioB, CIUIaBhI,

OCHOBOIIOJIATAIONINE 3aKOHBI XUMHH: 3aKOH coXpaHeHHs Macchl, [lepuoanyeckuii 3akon Jl. U.
MeHieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJICKYJISIpHAST TEOPHSI, TCOPHS ICKTPOIUTUYCCKON JUCCOIUAIINY, A
TaKXKe MIPECTABICHHS 0 HaYYHBIX METOax MO3HAHWS, B TOM quCIie



OKCIICPUMCHTAJIBHBIX WU TCOPCTUUCCKUX MCTOHAAX HCCIICAOBAHUA BCIICCTB U HM3YUYCHHA XUMHUUYCCKHUX
peaKkuuii;

MPEJICTABICHUE O MEPUOJNYCCKON 3aBUCHUMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB (paanyc
aToOMa, 3JIEKTPOOTPHUIIATEIIBHOCTD), MIPOCTHIX U CJOXHBIX BEIICCTB OT MOJIOXKCHHUS JIEMEHTOB B
[Mepuoanyeckoit cucreme (B MajblX IEPUOJAX W TJIABHBIX MOATPYIAX) W AJIEKTPOHHOTO
CTPOCHHUS aTOMa; YMCHHE OOBACHSITH CBSI3b MOJIOKEHUS dieMeHTa B [leproandeckoit cucreme ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsia
spa, 00IIee YUCIO AICKTPOHOB), PACIPEICICHUEM SJICKTPOHOB 0 SHEPTETHUECKUM YPOBHSIM
aTOMOB TIEPBBIX TPEX MEPUOJIOB, KAJTHS M KAJIbIHUS, KITaCCUPUIIMPOBATh XUMHUCCKHE 3JICMEHTBI
C Omopo¥l Ha ompeacaeHuss (U3NYECKOr0 CMbICIAa HU(POBBIX JaHHBIX IEPHOIHUCCKON
TaOJIUIIBL,

yYMEHHE KJIacCu(UUIUPOBaTh XUMUYECKHE SJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA U XUMHUECKHE
peaKkuuu ¢ ONOPOM HAa CXEMBI; ONPEAEIATh BAJIEHTHOCTh M CTENEHb OKHCIICHHMS XUMHYECKHX
2JIEMEHTOB, BUJl XUMHYECKOM CBSA3U U TUI KPUCTAIUINYECKOU CTPYKTYPBI B COCTMHEHUAX, 3apsi]
MOHA, XapakTep Cpelbl B BOJHBIX PACTBOpPax BEIIECTB (KHUCJIOT, OCHOBaHMi), OKUCIUTENb U
BOCCTaHOBUTEJIBIIO AITOPUTMY YUEOHBIX JEHCTBUI;

YMEHHE XapaKTepu30BaTh C OMOPON Ha cXeMy (pU3ndYecKrue M XUMUYECKUE CBOWCTBA MPOCTHIX
BEIIEeCTB (KUCJIOPOJ, O30H, BOJAOPOA, TpaduT, aaMmas, KpeMHHH, a30T, docdop, cepa, XJIop,
HaTpUH, KaJIWi, MarHuH, KaJbIMi, aTIOMUHHAM, )KEJI€30) U CIOKHBIX BEIIECTB, B TOM YHCJIE MX
BOJHBIX pPacTBOPOB (BOJA, aMMHAaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHIBI M THUIPOKCHUIBI
metaios I - [IA rpynm, amomunus, meau (I1), nunka, xenesa (11 u 1), okcunsr yriaepona (11 u
V), xpemuus (IV), azora u pocdopa (IIT u V), cepsr (IV u VI), cepuucrasi, cepHas, a30TucTas,
azoTHas, (ochopHas, yrojapbHas, KpEMHUEBAsl KUCJIOTa U WX COJIM); OMHUCHIBATH C OMOPOW Ha
IUIaH U KJIIOYEBBbIE CJIOBA; YMEHHE MPOTHO3MPOBATh M XapaKTepu30BaTh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa U CTPOEHUS MOCIIE IPEABAPUTEIHLHOTO aHaIN3a M0 PyKOBOJICTBOM
nejarora, NpUMEHEHHE BEIECTB B 3aBHUCHUMOCTH OT UX CBOWCTB, BO3MOXXHOCTH IPOTEKaHUs
XMMHUYECKUX TPEBpAIICHUH B PA3JIMYHBIX YCIOBHSIX, BJIMSHHE BEIIECTB U XUMHYECKHX
MIPOLIECCOB HAa OPTaHU3M YeJI0OBEeKa U OKPYKAIOIIYIO IPUPOIHYIO CPELY;

YMEHHE COCTaBIIATh MO 00pa3ily, cXeMme, arOpuTMy Y4eOHBIX EHCTBUN MOJIEKY/SPHbBIC
U MOHHBIC YpAaBHEHHUS pPeaklUMil (B TOM YHUCIE peakiuil MOHHOro OoOMEHa U OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKLUil), WITIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB
/ TpyHI HEOPraHWYECKHX BEIIECTB, a TAKXKE MOATBEPKIAIOIIUX T'€HETUYECKYI0 B3aHMMOCBS3b
MEX1y HUMU;

YMEHHUE BBIYUCISATh OTHOCUTEIbHYIO MOJICKYJISAPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JOJIF0 XMMHMUYECKOTO0 3JIEMEHTa B COEIMHEHUH, MAaCCOBYIO JOJII0 BEUIECTBA B PacTBOPE,
KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bE€M rasoB ¢ omopod Ha oOmue (GopMynbl; yMEHHE
MIPOBOJIUTH PACUYEThI IO YPABHEHUSIM XUMHUECKUX PEAKLMI U HAXOIUTh KOJMYECTBO BELIECTBA,
00BEM U Maccy peareHTOB WM MPOJIyKTOB PeaklUy ¢ OMOpoil Ha 0Opasell, alrOPUTM y4eOHBIX
JIeHCTBUIA;



® BIa/ICHUE OCHOBHBIMU METO/IaMHU Hay4YHOTO MO3HAHUS (HAOII0ACHUE, U3MEPEHHE, YKCTIEPUMEHT,
MOJICIUPOBAHUE) MPU H3YYEHHH BELIECTB W XMMHUYECKUX SIBJICHHUI C ONOPOH Ha aJTOPUTM
y4eOHBIX NEHCTBUN; yMeHHE CPOpMyTupoBaTh NpoOIEeMy U MPEJIOKUTH MYTH €€ PEIICHHs C
MOMOIIBIO TI€Jlarora; 3HaHWE OCHOB Oe30macHOW paboThl C XHUMHYECKHMMH BEIECTBAMH,
XMUMHMUYECKOH NOCY10H U 1TaOOpaTOpPHBIM 000PYI0OBaHUEM;

® HaJIM4YHe MPAKTHYCCKUX HABBIKOB IUIAHMPOBAHUS M OCYIICCTBICHHUS CICIYIONUX XHMHUCCKUX
AKCTIIEPUMEHTOB 0] PYKOBOJCTBOM YUHTESI C 00CYXICHUEM IIJIaHapaOOThI HIIK COCTABICHHEM
TaOJIULIBL;

HU3YUCHHUC U OIIMCAHHNC (bHBI/II-IGCKI/IX CBOMCTB BCIICCTB,

03HAaKOMJICHUE C PU3MYECCKUMH U XUMUYCCKUMH SIBJIICHUSIMU;

OTIBITHI, HJUTIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS XMMUYECKUX PEaKIINi;u3yueHIE
CTIoco0OB pa3/IeeHusl CMeceH;

MOJTy4eHHE KUCIIOPOIa i N3Y4EHHE €r0 CBOWCTB;

MOJTy4eHHE BOJIOPOJIAa M U3yUCHHE €TO CBOICTB;

MOJTyYeHUE YTIIEKUCIIOTO Ta3a M U3yUeHHE €ro CBONCTB;

MOJIyYeHHEe aMMHUaKa U U3y4eHHE ero CBOWCTB;

MIPUTOTOBIICHHE PACTBOPOB C OTIPEACIICHHON MacCOBOH JI0JIEH pacTBOPEHHOTOBEIIECTBA;
WCCIIE/IOBAaHUE W OINHUCAaHWE  CBOWCTB  HEOPraHMYECKUX BEIECTB  Pa3IMYHBIX

KJIACCOB;

MPUMEHEHHE MHANKATOPOB (JTaKMyca, METWJIOpamwka u deHoi(TarenHa) aasonpenaeacHus

XapakTepa cpelibl B paCTBOpaxX KUCIOT U IIeIoYeii;

HU3YUCHUC BSaI/IMO)IefICTBHH KHCJIIOT C METaJlJlIaMHU, OKCHIaMU METAJJIOB,

PaCTBOPUMBIMHA U HEPACTBOPUMBIMU OCHOBAHHAMM, COJIAMHU,

MOJIy4e€HUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJTHOTO METaJlIa IPYTrUM U3 pacTBOPa COJIH;
nccaeaoBaHue aM(pOTEPHBIX CBOMCTB THIPOKCUIIOB ATFOMUHUS U ITUHKA,

PEIICHUC OKCIICPUMCHTAJIBHBIX 3aJga4d 10 TEMEC «OcHOBHBIE KJIaCChI
HCOPraHNM4CCKUuXx COCHHHCHHﬁ));

PCUICHHC OKCIICPUMCHTAJIBHBIX 3aaa4d 1o TEMEC ((:‘)J'ICKTpOJII/ITI/I‘ICCKaH
JUCCOLIMAITUs),

PEIICHUE DSKCICPUMCHTAJIBHBIX 3aJad II0 TEME «BaxkHelmme HeMETaUIbl U HUXCOCIHUHCHUSD,
PEIICHUE SKCIICPUMECHTAJTIBHBIX 3a/lad 110 TEMEC «BakHelme MeTaibl U HUXCOCIHUHCHUSD),
XUMHYECKHUE DKCIICPUMCEHTDI, HIIIOCTPUPYIOIIHUE ITPU3HAKH ITPOTCKAHUA pCaKHHfIHOHHOFO

oOMeHa;

Ka4eCTBCHHBIC PCAKIIMM HA NPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HMOHBI. XJIOPUI-, 6pOMI/II[',

wonua-, cynbdar-, docdar-, kapOOHAT-, CHUIMKAT-AaHHOHBI, THIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI,
MAarHus, Kaublus, aTlOMUHNS, jKeje3a (2+) mwkenesa (3+), meau (2+), [MHKA;

YMCHHEC IIPCACTABJIAATL PE3YJbTAThl JSKCIICPUMCEHTA B q)opMe BBIBOJOB, A0Ka3aTCJIbCTB,

l"pa(bI/IKOB n Ta6J'II/II_[ n BBIABJIISITH OMIIUPUYCCKHUC 3aKOHOMCPHOCTH;,



® BiaJicHUEC TMpaBWIaMH O€30MacCHOTO OOpalieHWsl C BEUISCTBAMH, HCIOJIb3YEeMbIMU B
HOBCCHHCBHOﬁ JKU3HH, a TAKXKC IIpaBHUJIaMHU IIOBCACHHUSA B LCIIAX c6epe>I<eHI/151 3J0POBbA U
OKpYXalollled MPUPOJHON Cpe/ibl; MOHUMAaHUE Bpefa (OMAacHOCTH) BO3ACHCTBUS Ha KUBBIE
OpraHru3mMbl OMPECACIICHHBIX BCUICCTB, a TAKIKC CHOCOGOB YMCHBUICHUSA U MPCAOTBpPALICHUSA UX
BPEJHOTO BO3JICHCTBUS; NMOHMMAHHUE 3HAUCHUS KHPOB, OCIKOB, YIJIEBOJOB JUIsl OpraHU3Ma
YeJI0BEKa;

® BIAJCHME OCHOBAMM XUMHYECKOW TI'PAaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE IIPABUIIBHO
HCI0JIb30BAaTh M3YYEHHBIE BEIIECTBA U MaTepuaibl (B TOM 4YMCIIE, MUHEpAJIbHbIE YA0OpeHus,
METaJlJIbl U CILJIaBbl, MPOAYKTHI NEpepabOTKU MPUPOIHBIX UCTOYHUKOB YIJIEBOJOPOAOB (YIJis,
MIPUPOHOTO Ta3a, HeTH) B OBITY, CEIILCKOM XO3SIMCTBE, HAa MPOU3BOJICTBE; YMEHHUE MPHUBOIUTD
MIPUMEPBITPABUIIBHOIO UCIIOIb30BAHNS U3YYEHHBIX BEIIECTB U MAaTEPHUAIIOB;

® yMEHHE YCTAHABJIMBATH CBA3M MEXJy PEabHO HAOIIOJAaeMbIMM XMMHUYECKUMHU SBIICHUSMU U
IpoLeccamMu, MPOUCXOJAIIMMHA B Makpo- U MUKPOMHUpPE, OOBSCHATh MPUYMHBI MHOT0OOpa3us
BEIIECTB; YMEHHUE HWHTErpPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMM JPYIMX Y4eOHBIX
IIPEIMETOB C MIOMOIIBIO NIEAATOra;

® mpenacraBiieHHe O cdepax MNpodecCHOHATBFHON NEATETbHOCTH, CBS3aHHBIX C XUMHEH |
COBPEMECHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTHUIKCHHAX XUMHAYECKOU HAayKW, HAJITMIUC
onbITa PabOTHI C Pa3IUYHBIMU HCTOYHHMKAMU HH(OpPMAIMM MO XUMHH (HAay4yHO-TIOMYJIspHas
JUTEepaTypa, CIOBApPH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C OTOPOM HA alTOPHTM: YMCHHE
00BEKTUBHO OLICHHUBATH I/IH(i)OpMaI_H/IIO 0 BCHOICCTBaxX, WX IMNPCBpaAlICHUAX U IPAKTHUYCCKOM
IMPUMCHCHUU.

TpeOoBaHusi K NpeAMETHBIM Ppe3yJbTaTaM OCBOEHHUSI Y4eOHOro mnpeaMera

«XuMHUD», pacnpeejeHHble 0 rogaM 00y4eHust

Pe3ynbratel mo romam (GopMmynupyroTcs MO NMPUHLUITY J00aBJIEHHS HOBBIX PE3YJIbTaTOB OT
roja K TOMy, YyX€ Ha3BaHHbIE B MPEAbIAYIIMX ToJaxX IMO3WLUHU, KaK MpPaBUJIO, IOCIOBHO HE
MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (pEe3yNbTaThl OYEPENHOTO TroJia MO YMOJYAHUIO BKJIIOYAIOT
pe3yNbTaThl MPEABLAYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITHUH: aTOM, MOJIEKYyJla, XUMHUUECKUN 3JIEMEHT,
MIPOCTOE BEIECTBO, CJOXKHOE BEUIECTBO, CMECh (OJHOPOIHAS M HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJIsSIpHAsi Macca, KOJMYeCTBO BEIeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JI0Ji1 XHMHUYECKOTO DJJIEeMEHTa B COCIUHEHHH, MOJIAPHBIM OOBEM, OKCHI, KHCIOTA,
OCHOBAaHME, COJNb, 3NEKMPOOMPUYAMETbHOCHIL?, CTENleHb OKHUCIEHHs, XUMHUYecKas peakius,
KIacCU(pUKaIUsl peakUui: peakluu COCIWHEHUs, PpEeaKUWu pas3loKEHUs, PpEeaklUud 3aMelleHus,
peakiuu oOMeHa, 2K30- U SHAOTEPMHUUYECKUE PEAKIUU; Mmeniosou 3¢ggexm peakyuu, SIpO aToMa,
ANIEKTPOHHBIA CJIOW aToma, aroMHas OpOWTanmb, paguyc aTroma, XMMHYECKas CBs3b, MOJSApHAs U

HCIIOJISIpHAasA KOBAJICHTHAA CBA3b, MOHHAsA CBA3b, MOH,

2 3H3CL " JaJie€ KYpCHuBOM 0003HaYarOTCS IJIAaHUPYCEMBIC TPCAMETHBIC PE3YJIbTAThI, KOTOPBIC MOTYT
OBITh MOTCHIHNAJIBHO NOCTUTI'HYThI O6y‘laIOH_[I/IMC$I C 3HP, HO HE SIBJISIIOTCS 00SI3aTeIIbHBIMH.



KaTHOH, aHMOH, pacTBOP, MaccoBas 10JIs1 BELIECTBA (IIPOLIEHTHAs! KOHLIEHTPAL|sl) BpaCTBOPE;

WLTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSATHU (CM. 1. 1) MIPUMEHSTH 3TH
ITOHSATHS IIPU ONMCAHUU BEILIECTB U UX IPEBPALICHUI;

UCIOJb30BaTh XUMHUECKYIO CUMBOJIUKY JJIsI COCTaBICHHUS (OPMYN BEIIECTB, MOJICKYJSPHBIX
YpaBHEHUH XUMHUYECKUX PEAKIINNA, SJICKTPOHHOTO OanaHca;

ONPEJENATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHApHBIX COEIMHEHUSX; CTEIEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX C ONOPOM Ha ONpPEAETCHUs, B TOM YUCIIE CTPYKTYPHUPOBAHHBIE;
MIPUHAUIEKHOCTh BELIECTB K OMNPEENIEHHOMY KJlacCy COEAMHEHUN Mo (GopMmysaM; BUJ XUMUYECKOMN
CBs3M (KOBAJICHTHAsI U HOHHAs) B HEOPraHMYECKUX COECTUHEHMSIX;

UMETh TNPEJCTABIEHUE O CUCTEME XUMHYECKMX 3HAHUH, YMETb C IIOMOUIBIO YYMTENS
MPUMEHATh CHUCTEMY XUMHUYECKMX 3HAaHUW, JJI1 YCTAHOBJIEHHWS B3aUMOCBSI3U MEXIY H3YUYEHHBIM
MaTepuaJoM M MpHU IMOJYyYEHUH HOBBIX 3HAHUI, a Takke MpU padoTe C UCTOUYHHUKAMU XUMHYECKOMN
nHpopmanuu. OpUEeHTUPOBATLCSA B MOHATUAX U ONEPUPOBATH UMM Ha 0a30BOM YpOBHE, MPUMEHSTh
IIpU BBINOJIHEHUH Y4E€OHBIX 3aJJaHUN U PEUICHUM PACUETHBIX 337au C OMOPOM Ha alrOpuUTM y4eOHBIX
JNEHUCTBUM M3y4EHHBIE 3aKOHBI M TEOPUM: 3aKOH COXpaHeHHs Maccel, llepuommuecknii 3akon [I.M.
MeneneeBa, 3aKoH NOCMOAHCMEA cOCMAasa, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJSIpDHAs TeOpusl.
CootHOCUTH 0003HAauYEHMS, KOTOpble UMeroTcs B Tabmuie «llepmoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MeHneneeBa» ¢ 4HMCIOBBIMH XAPAKTEPUCTHUKAMU CTPOECHHS aTOMOB XHMHMYECKHX
3JIEMEHTOB (COCTaB M 3apsij sijipa, 00Ilee YUCIIO 3JIEKTPOHOB U paclpeesieHue X MO AJIEKTPOHHBIM
CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHUECKHE AIEMEHThI; HEOPraHUYECKHE BEIIeCTBA; XUMUUECKUE PEAKIINH
(Mo 4Mcay M COCTaBy y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 H3MEHEHHUIO
CTETIeHU OKUCJICHUSI XUMUYECKHUX 3JIEMEHTOB) C OTIOPON Ha CXEMBI;

XapaKTepu30BaTh (ONMUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKAas ONMCAHHE IPUMEpPaMH MOJCKYJSPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX
peaKuii ¢ ONOPOI HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHHUSA; BO3MOXKHOCTHU
IIPOTEKAHUA XUMHUYECKHMX IPEBPAIlCHUH B PA3JIMYHBIX YCIOBUAX IIOCIIE IIPEIBAPUTEILHOTO
00CYX/ICHHS C TIEIaroroM;

BBIYMCIIATE OTHOCHTEIBHYIO MOJIEKYJSIDHYIO M MOJISIDHYEO MAcChl BEILECTB; MAacCOBYIO JIOJIIO
XHMUYECKOT'0 3JIEMEHTa 10 (popMyJsie COeANHEHHs]; MacCOBYIO JIOJII0 BELIECTBA B PaCTBOPE; IPOBOIUTH
Pacy€Tel 110 YPABHEHUIO XUMUYECKOW pEaKLMuU C OIIOPOM HA alITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 MCHHTE3,

CpaBHCHUC, O606H.[€HI/I6, cucreMarTrusanus, KJ'IaCCI/I(l)I/IKaHI/Iﬂ, BBISIBJICHUC
IIPUYUHHO-CJICACTBCHHBIX CBs3El — 11 U3YyUCHUA CBOMCTB BC€IICCTB U XHMquCKHXpeaKHHﬁ;
C€CTCCTBCHHO-HAYyYHbIC MCTOJbI IIO3HAaHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJENUPOBAHUE, SKCIIEPUMEHT (PeaibHblll U MblCIeHHblll) TIOJ PYKOBOICTBOM II€/1arora;cie/ioBaTh
MIpaBUJIaM T0JIb30BAHUS XMMHUYECKON MOCYI0H U TabopaTOpHBIM 000PYAOBAHUEM, a TAKXKE MPaBUIaM
oOpalleHus ¢ BEECTBAMH B COOTBETCTBHUU C



HUHCTPYKIUSAMHA 110 BBITOJHCHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB IIO IMOJIYYCHUIO I/IC06I/IpaHI/IIO
ra3oo0pa3HbIX BeIIECTB (BOAOPOJAa U KHUCIOPOJA), IPUTOTOBICHUIO PACTBOPOB C ONIPENEIEHHOM
MAacCOBOM J0JIEH pacTBOPEHHOIO BEILECTBA; IUIAHUPOBATh M IIPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTBI
[I0 paclO3HABAHMIO PACTBOPOB WIEIOYEH M KHUCIOT C [OMOLIBIO HMHIMKATOPOB (JIaKMyC,
¢deHonPTaTCHH, METWIOPAHX W Jp.), MOATBEPKAAIOUINX KAYECTBEHHBIN COCTaB HEOPraHUYECKHX
BEIIECTB (KaueCTBEHHbIEPEAKIIMU Ha UOHBI) [10J1 PyKOBOJCTBOM I€Aarora.

9 KIACC
PACKpPBIBATH CMBIC]I OCHOBHBIX XUMHWYCCKHUX MOHITHN: XUMUYCCKUN 9JICMCHT, aTOM, MOJICKYIJIa,
HOH, KaTHuOH, aHHOH, IIPOCTOC BCIICCTBO, CJIOKHOC BC€HIICCTBO, BaJICHTHOCTD,

AJIEKTPOOTPHULATENILHOCTD, CTEIIEHb OKHCIICHUS, XMMHUYECKash PEAKIMsl, XUMUUECKasl CBA3b, Meniosol
agpgpexm  peakyuu,MOib,  MOJISIPHBIE  O0OBEM,  pacTBOp; AJIEKTPOJIUTBHI,  HEIIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAS JUCCOLIMALINS, PEaKIIU HOHHOTO OOMEHa, KaTalu3aTop, Xumuieckoe pasHosecue,
obpamumvle u HeoOpamumbvle peaxyuu, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUU, OKHUCIUTENb,
BOCCTaHOBUTEJb, OKHCIEHUE U BOCCTAHOBJIEHHE, aJUIOTPOMNUs, aM(pOTEpHOCTb, XUMMUYECKasi CBA3b
(KoBajieHTHAasl, MOHHAs, METAJUIMYECKas), KpUCTaNINYecKasl peléTka, Koppo3us Memanios, Chiagvl;
CKOpOCMb XUMuyeckol peakyuy, npeaensHo gonycrumas konuentpauus (I11K) Bemectsa;
WLTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUECKHX MOHATHH (CM. M. 1) M IPUMEHSATH 3TH
MOHSTHS TPHU ONMKMCAHUU BEIIECTB U UX IMPEBPALICHHUI;
HCIO0JIb30BaTh 3HAKU U CUMBOJIBI Ul (PUKCAIMN PE3yIbTaTOB HAOIIOIEHUMN,COCTABICHUS
(opMyn BelIECTB U ypaBHEHHUH XUMHYECKHX DPEakIUil, 3allUCH JaHHBIXYCIOBUH 3a/1a4.
Hcnonb3oBath 0003HaueHus, nMmeromuecs B [lepuonnyeckoil cucteme ntabiauie pacTBOPUMOCTH
KHCJIOT, OCHOBAHUI U cOJiel B BOJIE JUISl BBITIOJTHEHUS 3a/1aHUI.OTIPEIETATh BAJIEHTHOCTh U CTENEHb
OKHCIICHUS] XMMHMUYECKHX 3JIEMEHTOB B
COEJJMHEHUSX Pa3IMYHOI0 COCTABA; IPUHAICKHOCTh BEILECTB K ONPEAEIEHHOMY KJIacCy CO€MHEHUM
C OIIOPOH Ha OIPEJIENICHHs], B TOM YHUCJIE CTPYKTYPUPOBAHHbBIC; BUIBIXUMUYECKOH CBSA3M (KOBaJECHTHAs,
MOHHAs, METa/NIN4YecKas) B HEOPraHMYECKUX COEAMHEHMSX; 3aps/ MOHA M0 XMMMYECKOH (hopmyre;
XapakTep cpenbl B BOJHBIX PACTBOPAaX KUCIOT W IIEJIOYEH, mun KpUCmaiiuyeckou peuémxu
KOHKpemHo206ewecmsda,
packpeiBath cMmbica [lepuoandeckoro 3axkona J[.M. MenzeneeBa U JE€MOHCTPUPOBATH €ro0
IIOHUMaHUE: onucvlgams U Xxapakmepuszoéamsv TadnuuHyro ¢opmy Ilepuoauueckoir cuUCTEMBI
XUMUYECKUX 3JIEMEHTOB: pa3jinyarh IMOHATHUSA «TJlaBHas mnoAarpymnna (A-rpynma)» MU «moOouHas
noarpynna (b-rpynna)», masbeie U G0JIBIINENIEPHOIBL; cCOOMHOCUNMb 0003HAYEHUS, KOTOPbIE HMEIOTCS
B IEPUOJMYECKON TabiuIe, ¢ 4YHCIOBBIMM XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMMUYECKHX
3JIEMEHTOB (COCTaB M 3apsA] sApa, oOliee YUCIIO JIEKTPOHOB M PACIpeseeHUue UX IO 3JIEKTPOHHBIM
CIIOSIM); 00bsACHAmMb OOIIME 3aKOHOMEPHOCTH B W3MEHEHHM CBOICTB XMMMYECKHMX 3JEMEHTOB U HUX
COEJIMHEHUH B IIpeJiesiaX MaJIbIX IEPUOJIOB U IIaBHBIX HOATPYII ¢ y4ETOM CTPOECHUSIUX aTOMOB;

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHNYCCKHEC JJICMCHTHI, HCOPraHn4CCKue BCIICCTBA,



XUMHMUYECKHE peakiuuu (IO YMCIy M COCTaBy YYAacTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIJIOBOMY
3P exTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMUYECKHIX 3JIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATh) OOIIME W CIEHUPHUUECKHE XUMHUYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJIACCOB, IMOATBEpXKJIAs ONMCAHUE IMPUMEpPAMU MOJIEKYJISPHBIX M HOHHBIX YpaBHEHMMU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIUI C OIIOPOX HA CXEMBI;

COCTaBJISATh YPABHEHUS 3JIEKTPOIUTHUECKON JUCCOLMALIMN KUCIIOT, IIeJI0OUel U COJIEH; MOJIHbIe
U COKpaul€éHHbIE YpPaBHEHMsI peakUuil HOHHOTO OOMEHa; ypaBHEHHUsS PEaKIHil, MOATBEPKIAIOIIUX
CYLIECTBOBaHUE FEHETUUECKOM CBSA3U MEX/1y BEILIECTBAMU Pa3IMUHBIX KIacCOB;

pacKpblBaTh  CYLUIHOCTb  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUNd  MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

IIPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS; BO3MOXHOCTU
MPOTEKAHUSI XUMUUECKUX MPEBPAIICHUN 1TOCIIE MTPEIBAPUTENBLHOTO00CYKIEHHUS C NIEaroroM;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAcCOBYIO JIOJIO
XMMHMUYECKOTO 3JIEMEHTA 10 (GopMysie COETMHEHHSI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl M0 YPaBHEHHUIO XUMHYECKOM PEaKIUy C OIIOPOH HA aJrOpUTM;

CJIeIOBaTh IIPABUJIaM IOJIb30BAHUS XMMHUUECKON MOCYAON U TaOOpaTOpHBIM 000pyI0BaHUEM, a
TaK)Ke IpaBUJIaM OOpaIleHHs] C BELIECTBAMU B COOTBETCTBUU C HHCTPYKLIMSIMH IO BBIIOJHEHHIO
71a00pPaTOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa
U YIJIEKHUCIIOTO Ta3a);

MPOBOJUTHh pPEaKIMM, MOJATBEP)KIAIOUINE KAaYeCTBEHHBI COCTaB pa3jMUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOpU- OpOMUI-, HOAK-, KapOoHaT-, pocdaT-, cCuIuKaT-, Cynbdar-,
TUIPOKCUI-UOHBI, KATHOHBl aMMOHHUS U HOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALIMH MBICIUTEIBLHON NEATENIBHOCTH — aHAJIM3 U CUHTE3, CPABHEHUE,
000011IeHNe, CUCTEMaTH3aLUIO0, BBIIBIEHUE NPUYNHHO-CIICICTBEHHBIX CBSI3€H — I U3y4EHUsI CBOWCTB
BEILIECTB U XUMUYECKUX PEAKLINI; €CTECTBEHHO-HAyUYHbIEMETO bl IO3HAHUS — HAOII0IeHNE, U3MEPEHHE,
MOJICIIUPOBAHUE, JKCIEPUMEHT (peanbHbII u MBICJIEHHBIH).



TEMATHUYECKOE ITNTAHUPOBAHUE

TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoaunyecTBo yacos 3
No HanmeHnoBanue pa3iaesioB U TeM (
Kont bHBI IIpakTHYeckHn
/1 | MporpaMmblI Bceero OHTPOJ ¢ pa eckne 0
padoTsbI padoThI
Paznean 1. [lepBonayanbHble XMUMUYECKHE NOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
HOEATCIBHOCTH YEJIIOBEKA -
1.2 BemecTBa n XuMu4ecKkue peaxkiuu 15 1
Hroro mo pazgeny 20

Pa3znea 2. BaxHeiinue npeacraBuTe/ M HeOpr

AHNYECCKHUX BeleCTB

21 Boznyx. Kucnopon. [Tonsitue 06
i OKCHIaX

2.2

Bopopoa.llonsarue o kucnorax u cousx
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Bona. PactBopsl. [lonsitue 06

2.3 5 1 1
OCHOBAHUAX _
OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX

2.4 ! P 11 1 1
COCIMHCHU I |

Hroro mo pazueny 30

Paznea 3. Ilepuoanueckuii 3axoH u [lepuogudeckas cucrema xumudeckux 3jaeMenToB /. U. Menaesn
OKuCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepuonnueckuii 3aKOH U

31 ITepyrouyeckas CHCTEMA XMMHYECKUX
: snemenToB J[. 1. Menneneesa.

Crpoenue aToma

3.2 Xumnueckast cBA3b. OKHUCIUTEIBHO- 8 1

BOCCTAHOBUTCIJIbHBIC PCAKITUN
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9 KUIIACC

Ne
n/n

KoanuecTBo 4acos

HaumenoBanue pa3aejioB U TEM NPpOrpamMmMmabl

KoHTpoJbLHBI
Bcero P
e padoThl

[MpakTuyecku
e padoThI

JJIeK
(umdp
o0pa
bie p

Pa3nen 1. BemecTBo M XMMHYecKHe peakuu

11

[ToBTOpeHue u yriuyoieHne 3HaHUNW OCHOBHBIX
paszesnoB Kypca 8 kimacca

bubn
[HOK

https:,
7f4la

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peakuui

bubn
LHOK

https:,
7f41a

1.3

QHGKTpOJII/ITI/I‘IeCKaH AUucconuanusi.
XuMHuyeckue pCaKkiuu B paCTBOpax

bubn
LHOK

https:,
7f41a
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COCAMHCHUA

Hroro no pazneny 17
Paznes 2. HemeTa/ibl 1 MX coeIMHEHHS
bubn
91 OO6mast xapaKTepUCTHKAa XUMUUYECKHUX 4 [IOK
: aneMeHToB VIIA-rpynmnsl. ["anorenst https:
7f4la
bubn
OO6mrast XapaKTepUCTUKAa XUMUUYECKUX
" [HOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 httos
ps:
COeIMHEHUS 7641a
bubn
OO01as XxapakTepUCTUKa XUMUYECKHIX OK
2.3 aneMeHToB VA-rpymisl. A30T, pocdop u ux 7 1
https:,

7f4la
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OO0mmas XxapaKTepUCTUKa XUMUICCKIX

Bubn

2.4 | snementoB IVA-rpynmel. Yriaepon u KpeMHHNA 8 ﬁtOK
ps:
U X COCIUHEHUS 26414
Hroro mo pazueny 25
Pazgen 3. MeraJLIbI 1 X COeIMHEHUS
bubn
3.1 OO01e cBoiicTBAa METAJJIOB 4 HOK
https:,
7f4la
bubn
3.2 BaxkHelIme MeTaJUIbI 1 UX COSTUHEHUS 16 HOK
https:,
7f4la
Hroro no paszneny 20
Paspnen 4. Xumus u okpyxaomas cpeaa
bubn
41 BemecTBa 1 MaTepualsl B )KU3HU YelIOBEKa 3 [TOK

https:,
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7f41la

Hroro mo pazueny 3
bubn
PesepBHOE BpeMs 3 HOK
https:
7f4la
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KosunyecTBo yacos
No
/i Tema ypoka Konrtpouasnsl | IIpakTnyecku
Bcero
e padoThbI e padoThl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1
yenoBeka. Tena u Bemecrsa

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1
[IpakxTuueckas padora Ne 1 «IIpaBuna paboTsl B

3 nmabopaTopuu U IPUEMBI OOpAIICHUS C 1
71a00paTOPHBIM 000PYI0OBAHUEM)

4 Uucrele BemecTBa U cMecu. CriocoOsl 1
pa3aeiieHus: cMecei
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1
COJIH )»

6 ATOMBI 1 MOJICKYITBI 1

7 XUMUYECKUE DTIEMEHTBI. 3HAKU (CUMBOJIBI) 1
XMUMHUYECKUX 3JIEMEHTOB

8 [IpocThie U CIOKHBIE BEIIECTBA 1

9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1
XUMHUYECKUX DJIEMEHTOB

1 OTtHocuTenbHAst aTOMHAs Macca. 1
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca
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MaccoBas 1015 XUMHYECKOI'0 2JIeMEHTa B

12
COCITMHEHUH

13 KomnuecTtBo BemectBa. Mosibs. MossipHast
Mmacca

14 du3nYecKue U XUMUYCCKUE SIBIICHUSI.
XuMUYecKasi peakius

15 [Ipu3Haku 1 yCIOBUS MPOTEKAHUS XUMUIESCKIX
peakuui

16 3aKOH COXpaHEHHs MacChl BEIIECTB.
XUMHUYECKUE YPABHEHUS

17 Brruncnenus koyimyecTBa, Macchl BELIECTBA 110
YpaBHEHUSAM XUMHYECKUX peaklui
Knaccudukanuss XuMUueCcKuX peakinii

18 (coenuHEeHMS, pA3JIOKEHUS, 3aMEIIICHUS,
oOmeHa)

19 M. B. JIoMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT.
O00011IeHre U cucTeEMaTU3aLMs 3HAHUN

20 Kontponbras padorta Nel o reme «Bemiecta
U XUMHUYECKUE PEeaKIIU»
Bo3gyx — cMmech razos. CocraB Bo3ayxa.

21 Kucnopon — 3neMeHT u IpocToe BEMIECTBO.
O3oH
OuznyecKkue U XMMHUYECKHUEe CBOICTBA

22 KHCIOpoa (peakui OKUCIIEHUs, TOPEHHUE).
[Tonsitre 06 okcuaax
CriocoOslI moTyueHus: KUCIopoia B

23 71a00paTOPHH U POMBIIIIEHHOCTH.
[Ipumenenue kucnopoaa

24 TennoBoit 3¢ (hekT XMMHUECKON peaKinH,

MOHATHUC O TCPMOXUMHUUYCCKOM YPABHCHUH,
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OK30- U SHAOTCPMUUCCKHUX PCAKIUAX

TormBo (HedTh, yroib 1 MeTaH). 3arps3HeHHE

25
BO3]lyXa, CIIOCOOBI €r0 MPeI0TBPALICHUS
[Ipaktuyeckas padora Ne 3 o reme

26 «[Tony4yenne u cobupanue KICIOpo/a,
HU3YyYEHHUE E€r0 CBOMCTB

97 Boopo; — 35eMeHT u MPOCTOE BEIIECTRO.
Haxoxnenue B mpupoe

28 dusnyueckre 1 XUMHUYECKHE CBOMICTBA
BojiopoJia. [Ipumenenune Bogopoia

29 ITonsiTHe 0 KUCIIOTaX U COMSAX

30 CriocoOBI IMoJTydeHus BOJAOPO/Ia B TAOOpaTOPHH
[Ipaktruueckast pabota Ne 4 o Teme

31 «ITonmyuenue u coOupanme BOIOPOIa, H3ydEeHUE
€ro CBOMCTBY

32 Monspabiii 00b€M ra3oB. 3akoH ABOTaapo
Brruncienus o0b€Ma, KOJIMYECTBA BEIIECTBA

33 rasa o €ro u3B€CTHOMY KOJIMYECTBY BEIIECTBA
WU 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaKIiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B

35 dusznueckre U XUMHYECKUE CBOMCTBA BObI

36 CocrtaB ocHoBanuil. [TonsTHEe 00 HHAUKATOpPAX

37 Bona kxak pactBoputens. Hacblimennsie u

HCHACBIIICHHBIC pACTBOPLI. MaccoBas nois
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BEILIECTBA B PACTBOPE

[Ipaktuyeckas padora Ne 5 o reme

38 «I[IpuroroBieHue pacTBOPOB C ONpeNEIEHHON
MacCOBOM JI0JIEH PAaCTBOPEHHOIO BEILIECTBA»

39 KonTtponsHas padota Ne2 o teme «Kucmopo.
Bopopona. Bona»

40 Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

41 [Tony4yeHne n XUMHUYECKHE CBONCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB

42 OcHoBaHMsI: COCTaB, KiIaccupUKaIus,
HOMEHKJIaTypa

43 [Tosmydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

44 Kucnortsl: cocras, knaccudukanus,
HOMEHKJIaTypa

45 [Tony4yeHue U XUMHYECKHE CBONCTBA KHCIIOT

46 Conu (cpemnue): HOMEHKIIATypa, CIoCcoObI
MIOJIy4EeHHU s, XHMUYECKUE CBOHCTBA
IIpaktuyeckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIbHBIX 33734 110 TEMe
«OCHOBHBIE KJIACCHI HEOPIraHUYECKUX
COCIMHEHUI

48 I'eHeTHueckas CBsI3b MEXAY KJIacCaMU
HEOPraHUYeCKUX COCTMHEHUIN

49 O06o001enne u cucTeMaTu3alus 3HaHu’

50 KonTtposneHas padota Ne3 no teme "OcHOBHBIE
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KJIaCChl HEOPraHUYECKUX COCTMHEHU"

HepBBIC IIOIIBITKH KJIaCCI/I(l)I/IKaI_[I/II/I XUMHNYCCKHUX

51 areMeHTOB. [loHsATHE O IpyIax CXOAHBIX
3JIEMEHTOB
[Iepnoanueckuit 3akoH u [lepuoanueckas

52 cUcTeMa XUMUYECKUX 35ieMeHTOB [I. 1.
MenneneeBa

53 [Tepwo 11, TPYIIITEI, TOATPYIIIBI

54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIED.
H3oTonsl
CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB

55 anemeHToB Ilepuonnueckoit cuctemsr /1. U.
Meunneneena
XapakTepucTuka XUMUYECKOTO 3JIEMEHTa 110

56 ero noJioxkenuto B [lepronnueckoit cucreme /1.
. Menneneena
3nauenue [lepuoanueckoro 3akoHa Jist

57 pa3BuUTHA HayKu W nipakTuku. J{. . Menaenees
— Y4&€HBIii, eJaror U rpaxJIaHuH

58 DNEeKTPOOTPULIATEIHHOCTh ATOMOB XMMHYECKHUX
3JIEMEHTOB

59 HNonnas xumuueckast CBs3b

60 KoBanenTHas nomisipHas XaMu4eckasi CBsI3b

61 KoBanenTHas HemosipHas XMMUYECKas CBSA3b

62 CreneHb OKUCIEHUS

63 OKUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITII
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64 OKHUCIATEN U BOCCTAHOBUTEIN 1

65 KonTtpomnsnas padora Ne4 o teme «CtpoeHue 1
aToMa. X¥UMHUYECKasl CBA3L)
PesepBHeIit ypok. O600IICHNE 1

66 cHCcTeMaTH3aLys 3HaHuii 110 TeMme "Bemecrsa u 1
XAMHYECKUE MOHATUSA"
PesepBubIit ypok. O60011eHIE 1

67 cucreMarusanysa 3HaHui 1o teme "OCHOBHEIE 1
KJIaCChl HEOPTraHUYECKUX COeAMHEHUN"
Peseprubrit ypok. O6001IeHNE 1

68 cucTeMaru3arus 3HaHui 1mo reme "CtpoeHue 1
aroMa. XMMHYeCKas CBS3b"

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

Ne
n/n

KoaundecTBO 9acoB

Tema ypoka

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYecKH
padoThbI

[Iepuoanueckunt 3axoH. [lepnoanueckas
CUCTEMAa XMMUYECKUX 1eMeHTOB [I. M.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHUX DJIEMCHTOB IMEPBBIX Tpex
MIEPHOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Bunnl xXuMuueckoil CBS3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

KonTtponbHas padota Nel o teme
«IToBTOpEHue u yriyOneHne 3HaHuM
OCHOBHBIX Pa3/IesIoB Kypca 8 kjacca»

Knaccudukanus XuMuueckux peakiui 1mo
pa3IMYHBIM TIPU3HAKAM

IlonsaTue o CKOPOCTH XUMHYSCKOM pEaKkuu.
IloHsATHE O TOMOT€HHBIX U TCTCPOTCHHBIX
pEaKnuax

ITonsaTue o XMMHUUYECKOM PaBHOBCCHH.
q)aKTOpBI, BJIMAOINHUEC HAa CKOPOCTh
XUMHYECKOH pC€aKiuu U IOJIOKCHUC
XUMHUYCCKOI'O PaBHOBCCHA

OKHCITUTETHHO-BOCCTAHOBUTEILHBIC peaKkuuunu

10

Teopm[ 3J'ICKTpOJ'IHTPI‘-ICCKOﬁ JAUCCOoUaIu.
CunbHEIE U caa0bIe SJICKTPOJINUTLL

11

HoHHbIE ypaBHEHUS peak Ui
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12

XHUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B
CBETE MPEJCTABICHUH 00 EKTPOTUTHICCKON
JIUCCOIAIINHA

13

XUMHYECKUE CBOMCTBA COJIEU B CBETE
MIPEJICTABICHUIA 00 IEKTPOITUTHICCKOM
IUCCOLINAIINT

14

[TonsiTue o ruapoIU3e coJiei

15

O000I11IEHNE U CUCTEMATH3AIlNs 3HAHWUH

16

[IpakTueckas padora Ne 1. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a4»

17

KonTpomnbnas pabora Ne2 no teme
«ONEKTPOJINTUYECKAS TUCCOLIUALIMSL.
XUMHUECKUE PeaKIMK B PACTBOPAX»

18

OO01as XxapakTeprUCTUKa raJIOreHOB.
XHUMUYECKUE CBOMCTBA HA MMPUMEPE XJI0opa

19

XnopoBogopoa. ComnsiHast KUCIIOTa,
XUMUYECKHE CBOMCTBA, MOTYUYCHHE,
MIPUMEHCHHE

20

[IpakTuueckast pabota Ne 2 o Teme
«[lonydyeHue coyTHON KUCIOTHI, U3yUeHUE e
CBOMCTB»

21

BbruunciieHus o ypaBHEHUSIM XUMHYECKUX
peakIui, €Clii OJIMH U3 PEarcHTOB JaH B
U30BITKE

22

OO6mas xapakTepucTuka 3neMeHToB VIA-
TPYIIIBI

23

AnnoTpomnHbie MOIU(MUKALIUN CEPHI.
Haxoxnenue cepbl U €€ COeIMHEHUN B
Npupoe. XUMHUUECKHE CBOMCTBA CEPHI

24

CepoBoopos, cTpoeHue, GU3NIECKHe 1
XUMUYECKHE CBOMCTBA
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25

Oxcunpl cepol. CepHasi KHCIOTa, (prusnyeckue
U XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC

26

XHWMHUYECKUE PEAKIUH, JIEIKAILE B OCHOBE
MIPOMBIIIIJICHHOTO CIIOCO0a MOTy4IeHUsT CEPHON
KHUCIIOThl. XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIOLIEH Cpeibl COCTUHEHUSIMH CEPbI

27

Brrancinenne MaccoBOU JTI0JIH BEIXOJA
MPOJIyKTa PeaKuu

28

OO6mras xapakTepucTuka 3J1eMeHToB VA-
rpymibl. A30T, pacpoCcTpaHEHHUE B IPUPOJIE,
(buznueckrue 1 XMuMHUYECKUE CBOMCTBA

29

AmMuax, ero pusnyeckue 1 XuMu4ecKkue
CBOWCTBA, ITOJIyY€HHE U IPUMEHEHUE

30

[IpakTnueckas padota Ne 3 o Teme
«[lonyuenne ammuaka, U3ydeHue ero
CBOMCTB»

31

A3oTHas kucnora, e€ Gpusndeckue u
XUMHUYECKHE CBOMCTBA

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHSI B
KauecTBE MUHEPaIbHBIX YA0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUAMHU a30Ta

33

®docdop. Oxcua pocdopa (V) u pochopnas
KHCIIO0TA, QU3HYECKHE U XUMUYCCKUE
CBOWCTBA, MMOJTy4CHHE

34

Hcnonw3oBanue GpochaToB B Ka4eCcTBE
MUHEpaJIbHBIX yI00peHuil. 3arps3Henue
MIPUPOIHOM cpenbl hochaTamu

35

anepon, pacnpoCTpaHCHUC B IIPUPOJC,
(I)I/I3I/ILIGCKI/IC U XUMHYECKHE CBOMCTBA

36

Oxcunpl yriaepona, ux pusnueckue u
XMMHMUYECKHE CBOMCTBA. DKOJIOTUUECKUE
po0JieMbl, CBSI3aHHBIE C OKCHUJIOM YTiiepoa
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(V)

37 VroipHas KHCIIOTa U €€ COJIN
[Ipaktuyeckas padora Ne 4 o reme

38 "[Toydenue yriekucioro ra3a. Kauectsennas
peaknus Ha KapOOHAT-HOH"

39 [TepBoHaUaTBHBIC TIOHATHS 00 OPTraHHYECKUX
BEIECTBAX KaK O COCTMHEHUSX yriIepo/ia

40 Kpemuwuii u ero coenuHeHust
[IpakTuueckas padota Ne 5. Permnenue

41 AKCIEPUMEHTAIBHBIX 337a4 110 TEME
«Baxaennine HeMeTaJIbl U MX COCIUHEHUSDY

4 KonTtponbnas pabora Ne3 no teme
«BaxxHeue HeMeTaIbl M UX COSTUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMHUUYECKUX

43 3JICMEHTOB — METaJIOB. MeTainaeckast
CBSI3b U METAJUTMYECKasi KPUCTAJUTMUECKast
pemérka. Pru3nyeckne CBOMCTBAa METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA
METaJJIOB
OO6mme crnocoObl MOTYYCHHUS METAIIOB.

45 CrnaBel. Beruncnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJIUH U3
pEareHTOB COJICPKUT IMPUMECH

46 [ToHsATHE O KOPPO3UU METAJLIOB

47 Illenounbpie METaJIIbI

48 Oxcupl U TUIPOKCHIBI HATPHS U Kalus
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IllenoyHo3eMeNIBHBIC METAIIIIBI — KAIBIUN U

49 .
Maruum

50 Baxxnenmme coeTUHESHUS KaJIbITHS

51 O0001enne ¥ cucTeMaTH3anys 3HAaHAN

52 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

53 [IpaxTueckas padota Ne 6 o Teme
"YKécTkoCTh BOJIbI U METOJIbI €€ ycTpaHeHus"

54 AnroMuHAR

55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA

56 Keneso

57 Oxkcunpl, THAPOKCUIBI 1 contn kemne3a (1) u
xenesa (1)

58 O0001IeHre U cucTeEMaTU3alus 3HAHUN
[Ipaktuueckas padota Ne 7. Permenue

59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Ba)kHeire MeTaJlsIbl U X COETUHEHUI
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIuii, eclivi OJIMH M3 PEarcHTOB JaH B

60 M30BITKE WA COJNCPIKUT IPUMECH.
BrrunciieHns MaccoBOM OJIM BBIX0O1a
MIPOJIyKTa PeaKiuu

61 O0o0011eHre U cucTeEMaTH3alMs 3HAHUH

62 KonTponeHas padota Ne4 o teme
«Ba)kHeire MeTaJlIbl 1 X COeTUHEHUI»

63 BemecTBa 1 Matepualibl B MOBCEAHEBHOU

JKHM3HH 4YCJIOBCKA
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64 XUMUYECKOE 3arpsi3HEHNE OKPYXKarolen 1
cpenbl

65 Poip XuMUM B pEIICHHH YKOJIOTHUECKUX 1
pooeM

66 PesepBubiit ypok. O60011eHNE U 1
cUCTEeMaTH3als 3HAHUI

67 PesepBubiit ypok. O60011eHNE 1 1
CHCTEMaTH3alMs 3HaHUH

68 Peseprubrit ypok. O6001eHNE 1 1
cUcTeMaTH3alus 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM 3K3AMEHE
IO XUuMHnn

Kox IIpoBepsieMblii 3JIeMEHT COJEePKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS
1.1 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHust cMeceit
1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTHI. CUMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThIC U CIIOKHBIE BEIIECTRA.
1.3 Xumndaeckas opmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIeMEHTOB. CTEreHb OKUCICHUS
14 3aKOH TMOCTOSHCTBAa COCTaBa BellecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCHUTENIbHAs MOJEKyJIspHas Macca. MaccoBas H0JiA
' XUMHYECKOI0 3JIEMEHTA B COSTUHEHUU
L5 KonuuecTBo BemecTBa. Moabs. Mossipaas macca. MoJisipHbIil 00bEM ra30B. B3auMOoCBs3b KOJTMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX
' SJIMHHUI] BEIIeCTBa
16 ®uU3MYeCKMe U XUMUYECKHUE SIBJICHUS. XHUMHYECKas peakius U €€ MPU3HAKU. 3aKOH COXPAHEHHUS MacChl BEUIECTB. XMMHYECKUE
' YpaBHEHUS
2 [Tepuonunueckuii 3akoH u I[lepuoandeckas cucrema xumudeckux aiemeHToB .M. MenneneeBa. CtpoeHne aTOMOB
21 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuyeckux sneMmeHToB .M. MenneneeBa. Ileproabl u rpynmbl. @u3ndecKuit
' CMBICJI IOPSKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIIBI JIEMEHTA
25 Crpoenne aromoB. CoctaB aTroMHBIX siep. M3otombl. OnekTpoHbl. CTpOEHHE JIIEKTPOHHBIX 000JI0YEeK aToMOB nepBbIX 20
' XUMUYECKUX 31eMeHTOB [lepuoaunueckoi cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB TMEpPBBIX TPEX MEPUOAOB, Kajus, Kalblus (paanyca aToOMOB,
2.3 ANEKTPOOTPHUIIATENIFHOCTH, METAJNIMYECKUX M HEMETAITIMYeCKHX CBOWCTB) M HMX COCJAMHEHHUUW B COOTBETCTBUHU C MOJOKEHHEM
anemMeHTOB B [lepuoanueckoii cucreMe U CTPOCHHEM MX aTOMOB




Crpoenue BelecTa

Xumnueckasi cBsi3b. KoBanenTHas (moJisspHas U HEMOJISIpHAS) CBSI3b. DJIEKTPOOTPULATEIBHOCTh XMMHUUECKUX 3yieMeHTOB. MonHas

31 CBsI3b. MeTainueckas CBsA3b

3. Tunel KpucTauIMUeCKuX peETOK (aTOMHAsl, HOHHAs, METAJUINYECKas), 3aBUCUMOCTbh CBOMCTB BEILIECTBA OT THIIA KPUCTANIMYECKOU
' PEIIETKY U BU/Ia XUMUYECKON CBS3U
4 Bakneiiue npenctaBuTen HEOpraHMUecKux BemlecTs. HemeTamisl U ux coequHeHus.. MeTasuibl U UX CO€AMHEHUS

Knaccupukanuss u HOMEHKIaTypa HEOpPraHMYECKUX COEAMHEHHUH: OKCUIOB (cojieoOpa3yrolliue: OCHOBHBIE, KHCIIOTHBIE,
4.1 amdoTepHbie) U HecoseoOpa3yrolIue; OCHOBaHMN (IIETOYM W HEPACTBOPHUMBIE OCHOBAHUS); KHUCJIOT (KHUCIOPOJCOICpKAILIUE H
OeCKHUCIOPOIHbIE, OTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

45 Ousnyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJA, XJIOpa, KHUCIOpOJa, cepbl, a3oTa, (ocdopa,
' yriepoja, KpeMHHUS

43 OuznyecKkue 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JINTUS, HATPUS, KaJIHs, MarHUS U KaJIbLKs, allFOMUHUS, Kele3a.
' DIIEKTPOXUMUYECKUI Pl HAIPSHKEHUI METaJJIOB

4.4 OuznyecKkue U XMMHUYECKHEe CBOMCTBA BOJIOPOAHBIX COEIMHEHHI HEMETAIIOB: XJI0POBOOPO/Ia, CEPOBOIOPOIa, aMMHAaKa

45 dusnueckne U XUMUYECKHe CcBo¥cTBa okcuaoB HemeramioB: cepol (1V, VI), asora(ll, 1V, V), docdhopa(lll, V), yraepoxa(ll, 1V),
' kpemuus(1V). TToaydeHne OKCHI0B HEMETAILIIOB

4.6 Xumuueckue cBoiicTBa okcua0B: MeTaiwioB |A-IIA rpynm, nunka, mexu(l1) u sxenesa(ll, 11). TTonyuenne okCHa0B METAIIOB

47 XUMUYECKUE CBOWCTBA OCHOBaHUN U aM(OTEpPHBIX TUAPOKCHAOB (Ha MNpHUMepe TUAPOKCHIOB AallOMUHHUA, JKeJe3a, ILHMHKA).
' [Tonyuenue ocHOBaHUMN U aMPOTEPHBIX TUAPOKCHIOB

48 OO0mue XWMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOJIHON, CEPHHUCTOH, CEpHOH, a30THOH, (HochopHOIA,
' KpeMHHEBOH, yroabHOU. OcoOble XMMUYECKHE CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM U a30THOM KucaOT. [losrydeHne Kuciot

4.9 OO61ue xuMHUYeCKue CBOMCTBa cpenHux coneil. [lonyuenue coneit

4.10 [Tonyuenue, coOupanue, pacro3HaBaHUE BOJIOPO/Ia, KUCIOPOa, aMMHUaKa, YIIIEKHCIOTO Ta3a B 1abopaTopuu




411 [Tomy4yenne aMmMHaka, CEpHON M a30THOM KUCIOT B IPOMBIIIIICHHOCTH. OO0IIMe croco0bl MOTy4YeHUS! METAIIIOB
4.12 I'eneTnueckas CBsi3b MEXAY KJIACCAMU HEOPTAaHUYECKUX COCIMHEHUI
5) XHWMHUYECKUE PEAKLIUN
- Knaccugukamuss XUMHUECKIX PEaKIUil M0 Pa3iM4HbIM MPHU3HAKAM: TI0 YMCIYy M COCTAaBY yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, IO
' TETIOBOMY (P HEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMHYECKIX 2JIEMEHTOB
55 TernoBoit 3(h(hekT XUMUIECKOH peakIiy, TePMOXUMHUYECKIE YPaBHEHHs. JK30- U DHIOTEPMUYECKHE PEaKIUU. TepMOXUMHUIECKUE
' YpaBHEHHS
53 OKHUCITUTETFHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENM W BOCCTAaHOBHTENH. [IpOIecChl OKUCIEHUS W BOCCTAaHOBJICHUS.
- DNEeKTPOHHBIN 0anaHc OKUCIUTEILHOBOCCTAHOBUTEIBHON peaKIMK
£ 4 Teopus meKTpoaUTHYECKON Arcconuanyui. KaTHOHBI, aHHOHBL. DJIEKTPOIUTHI M HEANEKTPOIUTHL. CHIIbHBIE M cTIa0bIe AIEKTPOIIUTEI.
' Crenens aucconnanuu
5.5 Peakiun noHHOTO 0OMEHA. Y CIOBUS NMPOTEKAHUS PEAKIIMNA HOHHOTO 0OMEHa, OJIHbIE U COKPAIEHHbIC HIOHHbBIC YPAaBHEHMSI PEAKIIUH
6 XuMHS ¥ OKpY>KaroIas cpeaa
6.1 BemectBa m martepuanbl B MOBCEAHEBHOW J>KM3HM 4YeEJIOBEKAa. be3omacHoe HCMOJIb30BAHHME BEIIECTB W XMMHUYECKMX pEaKIUid B
' nabopaTopu u ObITy. [lepBas MOMOIb MPU XUMHUYECKUX 05KOTaX U OTPaBICHUAX
XUMHUECKO€E 3arpsi3HEHHE OKpPY)Karolled cpenbl (KHCIOTHBIE NOXAM, 3arpsA3HEHUE MOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro
6.2 npenorBpaiienust [Ipenensnas pomyctumas koHueHTpauus BemecTB (ITAK). Ponp xumum B perieHunu 3KOJOIMUYECKHX IPOOIIEM.
Ycunenue napHUKoBoro 3pdekra, pazpyiieHne 030HOBOTO €05
[Ipumenenue cepsl, azora, gocdopa, yriepoaa, KpeMHUS M UX COCIUHEHUH B OBITY, MEIUIMHE, POMBIIUIEHHOCTH U CEJILCKOM
6.3 xo3giicTBe. [IppuMeHeHne MeTalljIoB U CILUIaBOB (CTallb, UyT'yH, JIOPATIOMUHUMN, OpOH3a) B OBITY U IPOMBILIUIEHHOCTH UX COEINHEHHH.
[ToHsiTHE O KOPPO3UHU METANJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [IpupoiHBIE HCTOYHUKH YIJIEBOAOPOAOB (YroJib, IPUPOJHBIN ra3, HeTh), MPOIYKTHl UX MepepaboTKH (OEH3MH), UX POJIb B OBITY U

MMPOMBIINIJIICHHOCTH




[lepBoHaYyanbHbIC TOHSATHA OO0 OPraHUYECKHX BEIIECTBAX KAK O COCMUHEHUSIX Yriepoja (MeTaH, 3TaH, 3THICH, alleTHJICH, STaHOI,

6.5 TJIMLEPUH, YKCyCHasi KucioTa). [loHATHEe 0 OMONOrMYECKH BaXXKHBIX BELIECTBAX: JKUpax, OeJKax, YIJIeBOJaX — W UX POJIM B HKHU3HH
YeJIoBeKa
7 Pacuérsr:
7.1 1o opMynaM XHMHYECKHX COEAUHEHHH
7.2 Macchl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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