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IHHOACHUTEJIbBHASA 3AIINCKA
Pabouas mporpamma 1o XuMuH JUIsi 00Y4arOLINXCS C TSHKEIBIMUA HAPYIICHUSIMH PeUn

(mnanee — THP) Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS COCTaBJI€Ha B COOTBETCTBUU C
®denepalibHBIM TOCYJAPCTBEHHBIM 00Pa30BaTEeIbHBIM CTAHIAPTOM OCHOBHOT'O 00IIEero 00pa3oBaHus
(ITpukaz Munnpocsemenus: Poccun ot 31.05.2021 1. Ne 287, (manee — ®I'OC OOO0), ¢ yyetom
pacnpe/ieieHHbIX IO KJaccaM IpPOBEpsSEeMbIX TPEeOOBAHUN K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON TPOrpaMMbl OCHOBHOTO OOMIET0 OOpa30BaHHSI W JJIIEMEHTOB COJCPYKAHMS,
MPEICTAaBICHHBIX B Y HUBEPCAILHOM KoaudukaTope no xumun, KonnenuuumnpenonaBanus yaeOHOTO
npeamera  «XuMHUS», B 00pa3oBaTeNbHBIX OpraHm3zauusx P®d, peannsyromux OCHOBHBIC
obmieoOpazoBarenpHbie MporpaMMmel. [IpenonaBanue Bemercss Ha ocHoBe ymHuun YMK O. C.
lNabpuensna Xummsa. 7—9 kmaccel: yaeOHo-meToanueckoe mnocoodue / O. C. IN'abpuenssn. — M.:
Hpoda, 2015, 2019r.

[Ipu pa3paboTke mporpamMMmbl YUWTHIBAJICSA KOHTHUHIEHT JeTedl mikoibel. TpebGoBaHus K
ypoBHIO moarotoBku neteit ¢ THP coorBercTBYyIoT TpeOoBaHUSAM, MPEAbIBISIEMbIM K YUY€HUKAM
kol odmero HasHaueHus. [letu ¢ THP u3-3a ocobeHHOCTENH CBOEro MCUXMYECKOIO pa3BUTHUS,
HYXAaloTcsl B U HepeHIPOBAHHOM M WHAWBUIYAILHOM MOJIXOAE, JOMOJHUTEIPHOM BHUMAHUH.
Hns yyanuxcsa ¢ THP xapaktepHbl HEAOCTATOUHBIM YPOBEHb PA3BUTHUS OTIEIBHBIX MCUXUYECKHX
IIPOLIECCOB (BOCTIPUATHUS, BHUMAHUS, IAMSTH, MBILUIEHNS), CHU)KEHUE YPOBHS MHTEJUIEKTYalIbHOI'O
Pa3BUTHUS, HU3KHI YPOBEHB BBIMOIHEHUS YU€OHBIX 3aJaHUI.

Pabowas mporpamma mnpemycMaTpuBaeT CO3JIaHHE CICIUAbHBIX YCIOBHH OOy4eHUs u
BOCITUTAHUS, MO3BOJIIONINX YUYUTHIBATH OCOOBIE 0Opa3oBaTelIbHBIE MOTPEOHOCTH, OCOOEHHOCTH
HCI/IXO(bI/I?;I/I‘-ICCKOFO Pa3BUTHA, HWHAUBHUAYAJIBHBIC BO3MOXHOCTH, oOecrieunBaeT KOPPEKIUIO
HapyLeH!Us pa3BUTHS U COLMATIbHYIO ananTanuio oOyyaromuxcs ¢ THP, a Tak sxe HanpaBiieHa Ha
oOecnieueHre BbImoiaHeHUs: TpeboBanuit OI'OC OOO mnocpencTBOM CO3/1aHUSA  YCIOBHM ISt
MaKCHUMaJIbHOTO Y/I0BJIETBOPEHUs 0COOBIX 00pa3oBaTeNbHbIX MOoTpeOHOCTel o0yyaromuxcs ¢ THP,
00ecneurBaIIUX YCBOEHUE UMU COLIMATIBHOTO U KYJIBTYPHOT'O OIIbITA.

OcHOBHBIE HANIPABJIEHUS] B KOPPEKIIMOHHOM padoTe:

1.KoppekIiroHHast MOMOILb B OBJIaIEHUH 0a30BBIM COZIEp’KaHHEM O0yUSHHSL.

2.Pa3BuTHE 3MOIIMOHATILHO — JINYHOCTHOM c(hephl U KOPPEKLIUS €€ HETOCTATKOB.

3.Pa3BuTHe o3HaBaTENbHOMN AESITEILHOCTHU U LIeJICHANPABICHHOE PA3BUTUE BBICIIMX

TICUXUIECKUX (YHKITAM.

4.Pa3BuTHe 3pUTEIBHO — MOTOPHOM KOOPAMHALUN.

5.Pa3BuTHE NPOU3BOJIBHON PETYIALNN JEATEIBHOCTH U IOBEICHUS.

6.Koppekuust HapyleHnil yCTHON M MMCbMEHHOMN peuH.

7.00ecneuenrie pebOEHKY ycrexa B Pa3IMYHbIX BHJAX JIEATEIBHOCTH C  IIEJIBIO
MIpEeNyNPEXICHUS

HEraTHBHOI'O OTHOIIEHUS K yuebe, CUTyalluy HIKOJIBHOTO OOy4YeHUSs B 1IEJIOM.

8.IToBbINIIEHNE MOTHUBAITMH K TKOJILHOMY O0YUYEHUIO.

Koppekunonnsie 3agaun B padote ¢ oOydatomumucs ¢ THP (5.1.)

[1 O0ecrieunuTh KOPPEKIIMOHHYIO TOMOIIb B OBJIAJICHUU Oa30BBIM COJIEpKaHHUEM OOYyUECHHS.

[1 OGecrieunTh KOPPEKIUIO HAPYIIEHUH YCTHON peun U MpOo(UIAKTHKY HAPYILIEHUH YTCHHS

n

nucbMa.

] Pa3sBuBaTh co3HATEIbHOE HCIOJIL30BAHHE  SI3BIKOBBIX CpCACTB B  Pa3JIMYHBIX
KOMMYHHKAaTHUBHBIX



CUTYalUSX C LEIbI0 PeaT3alH MOTHOLEHHBIX COLUANIBHBIX KOHTAKTOB C OKPY>KAIOLUTUMHU.
[1 OGecreunTh MOBBIIIICHHE MOTHBAIIMH K IKOJIHHOMY 00YUYCHHIO.
[1 O0y4aTh YMEHHIO BEIOMPATH U IPUMEHSITH a/ICKBaTHbIE KOMMYHHUKATUBHBIE CTPATETHH U
TaKTUKU

O0mas xapakTepuCcTUKA Yy4e0HOT0 npeaMeTa « XuMMsh»

Y4eOHbIi peaMeT «XuMus» BXOJUT B MPEAMETHYIO o0nacTh
«EcTecTBeHHOHayuHbIe NpeAMETh». B cucTemMe ecTeCTBEHHOHAay4YHOTo OOpa30BaHMS XUMUS Kak
y4eOHBI TPEeIMET 3aHMMAaeT BaXHOE MECTO B TO3HAHMHM 33aKOHOB MPHUPOIBI, (HOPMHPOBAHHH
HAyYHOM KapTUHBI MHUpPA, CO3JAaHUM OCHOBBl XUMHUYECKHX 3HAHUN, HEOOXOIUMBIX IUIf
IIOBCE/IHEBHOM >KM3HM, HABBIKOB 3JJ0pPOBOrO0 M OE€30MaCHOr0 s YEJIOBEKAa M OKpYXKAaloUlel ero
cpensl 00pa3a KHU3HU, a TAK)KE B BOCIIUTAHUU SKOJIOTHYECKON KYJIbTYpPHI.

VYceneuHocTh  M3y4deHUS XUMHUM CBsi3aHA C  OBJIAJICHUEM XHUMHYECKHUM  SI3BIKOM,
coOirofeHreM MpaBuil Oe30macHO paboThl MpPU BBINOJIHEHUHM XHUMHUYECKOTO SKCIIEPUMEHTA,
OCO3HAaHMEM MHOTOYHUCIICHHBIX CBA3EH XUMHUU C IPYTUMU MPEAMETaMU IIKOJIBHOTO Kypca.

[IporpamMma BkIItOuaeT B ce0si OCHOBBI HEOPTaHUYECKOW U OPraHUYecKoil Xxumuu. [ maBHOU
uaeel MporpaMMBbl SIBIIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHHWM MO XUMUH,
BBIpQXEHHBIX B (OpMe, COOTBETCTBYIOUICH BO3pacTy OOy4yalolmuxcsi U HX 0COOBIM
00pa3oBaTeNbHBIM OTPEOHOCTSIM.

B conepxanuum JaHHOrO Kypca MpEeACTaBI€Hbl OCHOBOIIOJIATAIOIINE XHWMHYECKHE
TEOPETHUECKUE 3HAHUS, BKIIOYAIOIINE U3YYCHHE COCTaBa U CTPOCHHUS BEIECTB,3aBUCUMOCTH UX
CBOMCTB OT CTPOEHHUsS, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEN
XUMUYECKUX TIPEBPAIICHUM W TyTEeW YNpPaBICHHS HMMH B IEJISIX IOJYYCHHS BEIIECTB W
MaTepHaoB.

TeopeTnyeckyto OCHOBY U3Y4YEHUsI HEOPraHMYECKOW XHWMHHM COCTaBIIIET AaTOMHO-
MosekysipHoe yuenue, Ilepmogmyeckuit 3akon .M. MeHneneeBa ¢ KpaTKMMU CBEICHUSIMH O
CTPOCHMHM aToMa, BUJAX XHUMHUYECKOW CBS3M, 3aKOHOMEPHOCTSX MPOTEKAHUS XHMHUYECKHX
peaKunii.

B wu3ydyeHunm Kypca 3HAuUMTENbHAs pOJIb OTBOJAMUTCS XHUMHUYECKOMY JKCIIEPUMEHTY:
MPOBEJCHUIO MPAKTUUYECKUX U Ja0OpaTOpHBIX paboT, OMUCAHUIO PE3YJIbTATOB YUEHHYECKOIO
HKCIIEPUMEHTA, COOTIOICHUIO HOPM U TIPaBHII O€30MacHO# paboThl B XUMUYECKON J1ab0paTopuu.

Peanuzarust manHO# mporpamMmbl B mporecce o0ydeHus mo3BoiHT oOydaroniumcs ¢ 311P
YCBOUTH KJIFOYEBbIE XMMUYECKHNE KOMIETEHIIUN U OHAThH POJIb U 3HAUEHHE XUMHUU CPEeIN APYruX
HayK O IIpUpoO/IE.

N3ydyenne xumMum crnocoOCTByeT (OPMHUPOBAHUIO Y OOYYarOIIMXCS  HAYyYHOTO
MHUPOBO33PEHHUS, OCBOCHUIO OOIIEHAYYHBIX METOJO0B (HAOIIOAEHHE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICTTMPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHWM, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBS3SX ¢ peaMeTaMu «OKPYKAIOIIHN MUPY,

«Dusuka», «buomorus», «['eorpadus», «Marematnka» u (QopMHpPYET KOMIIETEHIIUH,
HeoOXO0UMBbIE AJIs IPOAOKEHN 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydyenne xuMuu crocoOCTByeT pa3Butuio y obyuatomuxcs ¢ 3[IP mpocTpancTBEeHHOTO
BOOOpakeHUs, (PYHKIIMOHATHHOM TPAaMOTHOCTH, YMEHHS BOCIPHHHUMATh U KPUTHUYECKH
aHATM3UPOBATh MH(OPMALINIO, TIPEJCTABICHHYIO B Pa3NU4YHBIX (hopMax. 3HAYMMOCTh MpEAMETa
JUTSL Pa3BUTHSI )KM3HEHHOHN KoMIleTeHInH oOydarommuxcs ¢ 3[1P 3akimrogaeTcsi B yCBOGHWH OCHOBBI
XUMUYECKUX 3HAHWUW, HEOOXOMWMBIX JJIsi TIOBCEIHEBHOW KWU3HHM, HABBIKOB 3/I0POBOTO |
0e30macHOro I YeloBeKa W OKpYXKalollell ero cpeasl oOpaza KU3HU; (OPMUPOBAHUU
3KOJIOTUYECKOU KYJIbTYpPHI.

[IporpamMma oTpaxkaer cojaepkaHue oOydeHHUs TpeaMeTy «XHMHs» C YY4ETOM OCOOBIX
obOpasoBarenbHbIX MoTpeOHOCTel oOydarommxcss ¢ 3[IP. OBmameHune ydeOHBIM MPEAMETOM
«XUMUL» TMPEACTABIACT ONPEACNCHHYI0 TPYAHOCTh st oOydatomuxcs ¢ 3[1P. Dto cBsa3aHo ¢
OCOOCHHOCTSIMU MBICIUTEIBbHON JEATENbHOCTH, MEPUOANMYECKUMU KOJCOAHUSMH BHHUMAHUS,
MaJbiM  00BEMOM TaMSTH, HEJIOCTATOYHOCTHIO OOINero 3amaca 3HaHWH, MOHMKEHHBIM
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MO3HABATEILHBIM MHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSI.

Jliist IpeoioJieHus] TPYIHOCTEH B M3YYEHUHM y4eOHOTro mpeaMera «XUMHsS» Heo0Xoauma
ajantanus o0beMa M XapakTepa ydeOHOro marepuaiia K TO3HABaTEIBHBIM BO3MOXHOCTSM
JNAHHOM KaTeropuu OOyYarolIUXCs, YYeT HX OCOOCHHOCTEH pa3BHTHS: WCIIOJIb30BaHHUE
QITOPUTMOB, BHYTPHUIIPEAMETHBIX M MEKIPEAMETHBIX CBSI3€H, TOCTENCHHOE YCIOKHEHUE
U3y4aeMoro Marepuaa.

[Tpn n3ydyeHUN XUMHUU HEOOXOIMMO OCYIIECTBIISITh B3aUMOJICHCTBHE HA TOJUCECHCOPHOU
OCHOBE.

Teopernueckuid Marepuay M3ydaeTcs B TMPOLECCE MPAKTUYECKOW JEATCILHOCTH.
B03MOXHO BBIJICIIEHUE OTAEIBHBIX YPOKOB HA PEIICHHE 3aad B CBSI3M CO CIIO)KHOCTBIO aHAIIN3a
tekcta oOywaromumucs ¢ 3[IP. Opranumyeckoe €IMHCTBO MPAKTUYECKOW U MBICIUTEIHHOU
NESITeIbHOCTH OOYYAIONIMXCSl HAa YPOKaX XHMHHU CIHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHHIO 0A3HMCHBIX XMMHUYECKUX 3HAHUHN u ymMeHUH. Ocoboe BHUMAHUE NMPU M3yUYCHUH XUMHUHU
YIENSAETCS M3YYCHHIO «CKBO3HBIX» TOHATHH W (OPMHUPOBAHHMIO HABBIKA CTPYKTYPHPOBAHUS
Marepuaa.

Heau u 3a1aun u3yyeHus y4eOHOro npeamera « XuMusi»

Obwue yenu w3ydyeHus ydeOHoOro mpeamera «Xumus» npezacrasieHbl B [IpumepHoit
paboueil mporpaMme OCHOBHOT0 o01iero oopazoBanus. OHU aKTyaJlM3UPOBAaHBI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro oOpa3oBaHMs, HANpPaBICHHOCTH OOydYeHHs Ha
pa3sBUTHE M CaMOpa3BUTHE JIMYHOCTH, (OPMHpPOBAHUE €€ HMHTENIEKTa U OOILeH KyJIbTYpHI.
OO0y4eHre YMEHHIO YYUTBhCS W IMPOJOJIKATh CBOE 00pa30BaHUE CaMOCTOSATENIbHO B HACTOSIIEE
BpeMs ABJISIETCS OIHOM U3BAXXKHEHIINX (PYHKIMI yueOHBIX IPEIMETOB, B TOM YUCIIE U «XUMHUM.

Hns oOywaromumxcs ¢ THP, Tak ke, Kak W s HOPMAaTHBHO DPa3BHBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAIOIMX OCHOBHYIO 0Opa30BaTelIbHYI0 NPOTrpaMMy, JOMHHHUpYIOIIEe
3HaueHue NPUOOPETAIOT TaKUe yenu, Kak:

® ¢opMHpOBaHHE HUHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, T'OTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO pPEIIEHUH, CHOCOOHOM aJanTHpoBaTbcsl K OBICTPO
MEHSIOIINUMCS YCIIOBHSIM >KU3HU;

® HampaBJIEGHHOCTb OOYy4YEeHMs Ha CHCTEMaTH4ecKoe NpHOOIIEeHHE ydYalluxcs K
CaMOCTOSITENIbHOW MO3HABATENBHOM NEATETbHOCTH, HAYYHBIM M MPAKTHMYECKHM METOJIaM
MO3HaHUs, POPMHUPYIOUIIM MOTHUBAIIUIO M Pa3BUTHE CIOCOOHOCTEH K XUMHUH;

® o0ecreyeHrue YCIOBUHM, CIIOCOOCTBYIOIIUX MNPHOOPETEHHI0 OOy4arollUMHUCS OIbITa
pa3HOOOpa3HON JAEATeNbHOCTH, IO3HAHMS M CaMOIIO3HAHMSA, KJIIOUEBBIX HAaBBIKOB

(KJIFOUEBBIX KOMIIETEHIIHIA), UMEIOIINX YHUBEPCATbHOE 3HAYECHUE JUIS Pa3IMYHBIX BUIOB

NesITeNbHOCTH;

" ¢dopmHpoBaHHE YMEHUH OOBSICHATH W OIICHUBATHh SIBIICHHUS OKPYXArOIIEro MHUpa Ha

OCHOBAHWY 3HAHHI U OMBITA, IOJYYCHHBIX TIPU H3YYCHUN XUMUH,

" ¢dopmHpoBaHHE Y OO0YYAOIIUXCS TYMAHUCTHUECKUX OTHOIICHWHA, TIOHUMAHUS IICHHOCTH

XUMHUYECKHUX 3HAHUHU JUIsS BBIPAOOTKHU SKOJIOTHMUECKH 11€JI€CO00pa3HOTO MOBEACHUS B OBITY

U TPYJOBOH JEATENbHOCTH B ILEJISAX COXPAaHEHHsS CBOETO 3JI0POBbSI U OKpYXKarolei

MIPUPOTHOM CPEJIbI;

® pa3BUTHE MOTHBALIMU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIUTAHHIO

Ha OCHOBE YCBOEHHMs OOIIEYEIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY

BbIOOpY NpOGMIIS U HAIIPABICHHOCTH JalibHEHIIero o0ydeHusl.

Kypc HampaBneH Ha pelieHue CIeAyIMUX 3a0ay, 00eCHEeUMBAIONIMX pPEeaTU3alUIo
JUYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOIO  IOAXOJOB K  OOYYEHHUIO XUMHH
obyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO 0Opa30BaHHUS:

" (opMHpOBaHNE MEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX NPEJCTABICHUN O BEIECTBaX,

UX MPEBPALCHUSIX M MPAKTUYECKOM NMPUMEHEHHUH; OBJIAJCHUETIOHATHIHBIM amliapaToM U

CHUMBOJIMYECKHM S3bIKOM XHMUHU;



® OCO3HaHHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HayKH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, XHWMHYECKMX MPEBpPAlICHUN HEOPraHWYeCKux U
OpPraHMYEeCKUX BEUIECTB KAK OCHOBBI MHOTHMX SIBJICHHM »WBOW M HEXKHUBOU IPUPOBI
yrayoJieHrue peICTaBICHUH O MaTEpHAIbHOM €MHCTBE MUPAa;

® OBIAQJCHUE OCHOBAMU XHUMHUYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH U
00BEKTHUBHO OLCHUBATb JKU3HCHHBIC CUTyalluH, CBA3aHHBIC C XHMI/Ieﬁ, HaBbIKaMH
0e30macHOro OOpallleHusi C BELIECTBAMHU, HCIIOJIb3YyeMbIMH B IIOBCEAHEBHOM JKU3HU;
YMEHHUEM aHAIM3UPOBAThH M TUIAHUPOBATH SKOJIOTUYECKH Oe30MacHOe MOBEICHHE B METsX
COXPaHEHMs 3[J0POBbs U OKPYKAIOLIEH CpeIbl;

" (opMmupoBaHWE YMEHHI yCTAaHABIMBATh CBSI3W MEXIY peaTbHO HAOII0IaeMbIMU
XUMHUYECKMMHU SIBIICHUSIMH M IPOLIECCAMM, NMPOUCXOISAIUMH B MUKPOMHUDPE, OOBSACHSATH
IIPHUYHHBI MHOI‘OO6paBI/IH BEIICCTB, 3aBUCUMOCTb HX CBOMCTB OT COCTaBa W CTpOCHUA, a
TaKXe 3aBUCHUMOCTb IIPUMEHEHUS BEILECTB OT UX CBOICTB;

® ppuoOpeTeHHe OIbITa HCIOJB30BaHUS PA3IMYHBIX METOJOB M3y4YCHHS BEILECTB,
HaOMIOACHUS 3a MX IHPEBPALICHUAMU IPU TPOBEICHUU HECIOXKHBIX XHMHUYECKHUX
9KCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a00paTOPHOro 000pyA0BaHUs U IPUOOPOB;

® ¢opMHpOBaHHE MPEACTaBICHUI O 3HAYEHWUM XUMMUYECKOW HAyKd U PpEIICHUHU
COBPCMCHHBIX 3KOJIOTHYCCKUX HpO6HeM, B TOM 4UCJIC B IPCAOTBPALICHUH TEXHOICHHBIX U
9KOJIOTUYECKUX KaTacTpod.

Oco0enHOCTH 0TOOpPA ¥ aJaANITALMHU Y4eOHOr0 MaTepuaIa o XUMHHU

OO0yuenue yueOHOMY MpeAMETY «XUMHUS» CTPOUTCS HA CO3AAHUU ONTUMANIbHBIX YCIOBUN
JUIs YCBOGHUS NMpOrpaMMHOro marepuana odyqatromumucs ¢ THP. bonbiioe BHUMaHue yeneHo
0oTOOpy Yy4eOHOTO MaTepuana B COOTBETCTBUU C TNPUHIUIIOM JOCTYITHOCTH INPU COXPaHEHUH
oOmiero 6a3zoBoro ypoBHs. Matepuai o coiep>kKaHuio 1 00beMy aJalTUPOBAH [Tl 00yJaromuxcs
¢ THP B cooTBeTcTBHU € MX 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTIMU

bosbioe 3HaueHue Ui MOJHOLEHHOIO YCBOEHUS y4eOHOro MaTrepHuaia UMeeT Oropa Ha
MEXIPEAMETHBIE CBSI3M BONPOCOB, H3Y4YaeMbIX B JIAHHOM Kypce, € TaKUMHU Yy4eOHBIMU
npeameramu kak «I'eorpadus», «dusuka», «buonorus». [lozBosss paccmMaTpuBaTh OAWH U TOT
e ydeOHBI MaTepuan ¢ pa3HbIX TOUEK 3PEHHS, MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
Jy4IIeMYy OCMBICICHHIO, 0oJiee MPOYHOMY 3aKPEIJICHUIO MOJyYEeHHbIX 3HAHUN U MPAKTUYECKUX
YMECHHH.

[Ipu moaroroBke K ypokaM MpeaycMOTpeHO (POpPMHUpPOBaHHE Yy OOYYarOLIUXCS YMEHUM
aQHAJIN3UPOBATh, CpPaBHUBATh, 0000IIATh M3ydaeMblil Marepual, IUIAHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBISATH CaMOKOHTpPOJIb. [IOCTOSHHO OTCIIEXKHBAETCs NMPaBHIBHOCTh PEYEBOTO
opopmiieHHs BbIcKa3biBaHHi oOyuaromuxcst ¢ THP, a Takke MOCTOSHHBIM KOHTPOJIb
COOJNIIOJIEHHSI TIPaBMJ TEXHUKH O€30MacHOCTH MpHU MpPOBEAECHUM JTabOpaTOpPHBIX pPabOT B
XUMHYECKOM KaOMHeTe.

MecTto yyeOHoro npeamera « XumMus»» B y4eOHOM ILIaHe

B cootBerctBuu ¢ DenepaibHbIM TOCYAAPCTBEHHBIM 0O0pa30BaTENbHBIM CTaHIapTOM
OCHOBHOTO 0011er0 00pa3oBaHus y4eOHBIM MpeaMeT «XHUMHUs» BXOIUT B MPEAMETHYIO 00J1acTh
«EcTecTBeHHOHAyYHBIE PEAMETHI» U SBISETCS 0053aTeIbHBIM I U3YUCHHUS.

VYueOHbIM ITaHOM Ha e€ U3y4eHHe OTBeIeHO 136 yueOHbIX YacoB — 10 2 4 B HEZACIHIO B 8 U
9 kyaccax COOTBETCTBEHHO.

Conepxkanne y4eOHOTO TpeaMera «XuMus», mpenacraBieHHoe B [IpumepHoit pabodeit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c yderom IIpumepHoil OCHOBHOM
00pa3zoBarenbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro o0Opa3oBaHUs 1O Y4YEOHOMY MPEAMETY
«Xumus», CcoOTBETCTBYeT llpumepHOW  amanTHpOBaHHOW  OCHOBHOM — 0OpazoBaTeIbHOMN
mporpaMMe OCHOBHOTO 0O0IIero o00pa3oBaHUs OOYyYaIOIMUXCA C 3aJEPKKON TMCUXUYECKOTO
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pa3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IPEAMETA «XUMUS»
8 KUIACC

HepBOHa‘laJILHLIe XUMHUYECCKHUEC TTIOHATUSA

[Ipenmer xumuu. Ponb XumMuM B KH3HM 4YenoBeka. lema u BemecTBa. Pusnyeckue
CBOMCTBA BENIECTB. ATperaTHOE COCTOSIHHE BEIIECTB. XUMUS B CUCTeME HayK. YucTeie BelecTna
u cmecu. CriocoObl pasnenenus cMmeceil. IlpaBuia Ge3omacHOro oOpalieHus ¢ BEIIECTBAMU H
nabopaTopHbIM 060opynoBanueM. [ToHATHE 0 METOIaX TTO3HAHUS B XUMHH.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JIEMEHThL. 3HaKU (CUMBOJIbI) XUMUYECKHUX 3JIEMEHTOB.
OtHocutenbHasi aromMHas Mmacca. [IpocTble M ClOKHBIE BellecTBa. ATOMHO - MOJIEKYJISIPHOE
yUYEHHUE.

Xumunyeckass (¢opmyna. BaleHTHOCTh AaTOMOB XHMHUYECKUX DJIEMEHTOB. 3aKOH
nocmosancmea cocmaea eewjecme. OTHOCUTENbHAs MOJIEKYJspHas wmacca. MaccoBas 10Js
XUMHYECKOI'0 AJIEMEHTA B COCJUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUA. XUMHUUYecKas peakuus. [Ipu3Hakum XMMHUYECKHX
peakuuid. VYpaBHEHMsSI XHMHUYECKUX peakUuid. 3aKOH COXPAaHEHUS MacChl  BELIECTB.
Knaccugukarus XuMiUuecKux peakuui (CoelnHeH s, Pa3I0KeHHs, 3aMelleHus, 0OMeHa).

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI NOCy10i, C IpaBujaMu paboThl B
nabopaTtopuu U npuémamu odpaleHus ¢ J1abopaTOPHBIM 000PYAOBAaHHEM; U3yUEHHUE U ONUCAHUE
¢u3nyecKux CBOWCTB 00pa3ll0B HEOPTAHUYECKUX BELECTB; HAaOM0IeHHE (PU3HUecKuX (T1aBJIeHNE
BOCKa, TasiHUE JIb/1a, paCTUPAHUE caxapa B CTYNKE,KUIIEHHE ¥ KOHJCHCALUs BO/IbI) U XUMHYECKUX
(ropeHre CBe4YM, TPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCIOTOMN)
SBJICHU, HAaOJIIOJICHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pas3iokeHue
caxapa, B3aMOJICIICTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusl, pasnokenue ruapokcuaa meau (1I)
IpU HarpeBaHUM, B3aUMOJIEHCTBHE kene3a ¢ pactBopoM conu menu (II)); miyuenuwe crnoco6oB
paszeneHus cmeceld (C IOMOIIBIO MarHuTa, (QUIBTPOBaHME, BbIIAPUBAHME, JUCTHILISALUS,
xpomarorpadus), MpOBEAEHUWE OYHUCTKUM TOBApEHHOW COJM; HAOIIOJEHWE U  OIMCaHHE
pe3yabTaTOB IPOBEACHUS OIBITA, WIUIFOCTPUPYIOIIEIO 3aKOH COXPAHEHMS MAcCChl; CO3JaHue
MoJienieit MoJIeKyJ (I1apOCTePKHEBBIX).

BaHeiiiiue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 37I€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B npupoze, (hpusnueckue U XMMUYecKHe CBOMCTBa. Peakiuu ropenus
OPOCTBIX M CHOXKHBIX BemiecTB. CnocoObl MOJMy4YeHHs KHCIopoJa B JabopaTopuu H
npoMeinuieHHOCTH. [Ipumenenne kuciopona. [lonstue 06 oxcumax. KpyroBopor kuciopoaa B
npupoze. O30H — almIoTponHast MoIU(pUKAIMS KUCIOPOAA.

TernnoBoit 3pdekT XMMUYEeCKOW peaklHuH, TEPMOXHMUYECKHE YpaBHEHHUS, 3K30 - HU
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroiab M METaH. 3arpsA3HEHUE BO3/1yXa, YCHIICHHE
NapHUKOBOTO 3(pdekra, pazpyiieHne 030HOBOTO CIIOSL.

Bomopon — onemeHT M mpocroe BemecTBo. HaxoxkaeHue Boaopona B IIPUPOJIE,
¢usznueckue MW XUMHUYECKHE CBOICTBa (Ha MNpUMepe B3aMMOACHCTBHS C HEMeTalslaMH U
OKCHJIaMH METaJIJIOB), TMPUMEHEHHUE, CIOCOObl MoiydyeHus. IIoHATHE O KHUCIOTax M COJAX.
KonuyectBo BemectBa. Monb. Momsipaast macca. 3akoH ABoraapo. MomsipHbIid 00bEM Ta30B.
Pacuersl mo xumuueckoil Qopmyne. PacueTbl MaccoBOW J0JIM XMMHYECKOTO 3JEMEHTa B
COEJMHEHUH, KOJIMYECTBA BELIECTBA, MOJISIPHOW MAacChl, MOJIIPHOrO oO0beMa ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSIM.



®usnyeckue cBoiicTBa Bojabl. Boma. Ee cocraB, cTpoeHue u mosekyiasl. Boga kak
paCTBOpI/ITeHb. PaCTBOpBL HOHSITI/IG O HACBIIICHHBIX W HCHACBIINICHHBIX paCTBOan. HOHSITI/IG
pPacTBOPUMOCTU BEIIECTB B Bojie. Pacuer MaccoBoi [1oyiM BemiecTBa B pacTBOpe (MpOIEHTHAs
KOHIIGHTpalus). MaccoBast J0Ji1 BeHIeCTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJbI
(pazyioxeHue, peakluuu C HaTPUEM, OKCHAOM Kaiblus, okcuaom cepbl (IV) peakuun c
MeTaJUIaMH, KUCIIOTHBIMH U OCHOBHBIMH OKcusiaMu). [lonsatue 06 ocHoBaHUsX. Pojib pacTBOpOB B
MIPUPOJIE M B XKU3HHM 4eloBeKa. KpyroBopoT BoAbI B NMPHUPOJE. 3arps3HEHUE MPUPOIHBIX BOJI.
OxpaHa ¥ OYMCTKA IPUPOIHBIX BOJI.

Baxkneiiimme kiaccel HeopraHumdeckux coenuHeHuil. Kiaccudukainus HEOpraHUYECKUX
coenuHeHuil. Okcuapl: cocTaB, Kiaccubukanus (KUCIOTHbIE, OCHOBHbIE, aM(OTEpHBIE,
HecoJieoOpazymomue - Ha npuMepe okcuaa yriepona (II) u okcuna azora (1)), HomeHknaTypa.
[TonyueHne u XUMHUYECKHE CBOICTBAa OKCHAOB (B3aUMOJECHCTBHE C BOJOW, KHCIOTaMH,
menoyamu). OcHoBanus. Knaccudukanuss ocHOBaHWI: IMIENOYM M HEPACTBOPHMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. @u3nueckue ¥ XMMUYECKUE CBOWCTBA OCHOBAHUN (B3aMMOJICHCTBUE
C OKCHJIaMU HEMETAJLIOB, KMUCIO0TaMH, cojisiMu). [lonyueHnne ocHOBaHUH.

Kucnotsl: cocras, knaccudukaiysi, HOMEHKIATypa, GU3NUECKUEe U XUMUYECKHE CBOICTBa
(B3aMMOJIEHCTBHE C METa/UIaMHU, OCHOBHBIMH OKCHJIaMHU, OCHOBAHHUSIMHU, COJISIMH, Ha MPUMEpE
COJITHOM M CEPHOM KHUCIOT), cnocodwl noayuenus. Psan aktuBHocTH MeTayuioB H. H. beketosa.
Conu (cpenHue): HOMEHKIATypa COJIEM, CHOCOOBI TMOJy4YeHUs, B3aUMOJCHCTBHUE COJIEH C
MeTaJUIaMH, KUCIIOTaMH, IIeJI0YaMH U COJISIMU, IPUMEHEHUE.

[Tonstre 06 ampoTepHBIX TUAPOKCHIAX (HAa MpPUMEpe IUHKA): XUMHYECKHE CBOMCTBA

(B3aHMOﬂeﬁCTBHe C KHCJIOTaMHU U IICJI0YaMU, pa3JIOKCHUC ITPU HarpeBaHI/II/I) U ITOJIy4YCHHUC.

I'enernueckas cBsA3p  MeXAy  KllacCaMM  HEOPraHUYECKMX  COEAUHEHMM. ['eHeTnueckue
PAIBL.

XUMUYECKUN JKCIEPUMEHT: KAaueCTBEHHOE ONPEAEICHUE COJAEPKAHUSA KHUCIOpoAa B
BO3/IyX€; MMOJIYYEHHE U U3YYEHHE CBOMCTB KUCIOPO/Ia; HAOIIOAEHHE B3aUMOIECUCTBUS BEILIECTB C
KHCIIOPOJIOM M YCJIOBHS BO3HHKHOBEHHSI M TMpEKpalleHus ropeHus (moxkapa); 03HaKOMIICHHE C
o0Opa3liaMu OKCHJIOB M OINHMCAaHME HX CBOMCTB; MOJY4YEHHE W H3Yy4YE€HHE CBOMCTB BOJOpOJA
(ropenue); HabIOAEHNE 00Pa310B BEIIECTB KOJIMYECTBOM 1 MOJIb; MCCielI0BaHHE OCOOEHHOCTEN
pacTBOpPEHUsI BELIECTB C Pa3jIMYHOM pacTBOPUMOCTBIO; IMPHUTOTOBIIEHHE pPAaCTBOPOB €
ONpeAECIEHHON MacCOBOM JTOJIEN pACTBOPEHHOTO BEILIECTBA; B3aUMOICUCTBHAE BOJBI C METAJNIAMHU
(HaTpueM W KajbieM) (BO3MOXKHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB); ONPEICTICHHE PACTBOPOB
KUCIIOT ¥ MIeNIoYeld C TOMOIIbI0 HHAWKATOPOB; HCCIEAOBaHHE OOpa3loB HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB; HAOJIIO/IEHWE W3MEHEHUS OKpPAacKU HMHIUKATOPOB B pacTBOpax
KHUCTIOT ¥ IIEeNOoYeli; n3ydeHue B3aumoseictBus okcuaa menu(ll) ¢ pactBopom cepHON KUCIOTHI,
KHCIIOT € MeTaJUIaMH, pEakUWil HEeHTpaJM3aluuy; IOJy4YeHHE HEPACTBOPHUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJIA IPYTUM U3 PACTBOPA COJIH; PELIEHUE SKCIIEPUMEHTAIIbHBIX 33]1a4 10
TeMme «BakHelIme Ki1acchl HEOPTaHUYECKUX COCTMHEHUI.

Iepuoanueckunit 3akoH u Ilepumoanueckasi cucreMa xuMu4deckux sjiementos JI. .

MenpeneeBa.  CrpoeHue  atomMoB. XuMU4Yeckass CBs3b.  OKHCIUTEIBHO-

BOCCTAHOBHTE/JIbHBIC PEAKIHHU

IlepBble TOMBITKM KiIacCU(UKAUM XUMHUYECKMX 3jeMeHTOoB. [loHsATHe O rpynmax
CXO/IHBIX 3JIEMEHTOB (ILEIOYHBIE U IEIOYHO3EMENbHbIE METAJLIbl, FAJIOTCHbI, HHEPTHBIE I'a3bl).

DNeMEeHTHI, KOTOpbIe 00pa3zyloT aM(pOTepHbIE OKCHIBI U THAPOKCHUIBI.



Ilepnonnueckuit 3akoH. Ilepumommueckas cucreMa XHUMHYECKMX dieMeHTOB /JI. M.
MenneneeBa. Koporkonepuoanas u ummHHomNepuonHas ¢opmel llepuoanueckoil cuctemsl
xumuueckux anaemeHToB J[. WM. MenneneeBa. llepuoast u rpynnbl. DU3HUECKUNA CMBICT
MOPSIIKOBOTO HOMEPAa, HOMEPOB MEPHUOJA U TPYIIIIbI FJIEMEHTA.

Crpoenue artomoB. CocraB aroMHbIX siaep. HMszomonwvi. nexTpoHbl. CrpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB MepBbiX 20 XxuMuyeckux 3aeMeHTOB [leproguueckoil cucTeMsl
H. W. Menneneea. XapakTepUCTUKAa XUMHUYECKOTO JJIEMEHTAa [0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJIbIX IIEPUOJOB U TJIABHBIX MOATPYIIIL,

B 3aBHUCUMOCTH OT aTOMHOro (MOpsiAKOBOTr0) Homepa 3Hauenue [lepuoandeckoro 3akoHa U
Ilepponnueckol CHCTEMBl XMMHUYECKUX 3JIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. 1. .
MeneneeB — y4€HBIN U IPAKIaHUH.

Xumuueckasi cBsi3b. KoBaseHTHass (MOnsipHass W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHHS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: U3y4€HHE O0pa3lloB BEIIECTB METAUIOB U HEMETAIIOB;
B3aUMOJICHCTBUE THAPOKCHJA LIMHKA C PACTBOPAMU KHUCJIOT W LIEIOYEH; MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHue, peakuuu
pa3JI0KEHUS, COSAUHEHUS).

Me:knpeaMeTHbIe CBSI3H

Peanmzanus MeXNpeaMeTHBIX CBS3ei MPHU U3yYCHUH XUMHUH B 8 KIIacCe OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATUN, TAKW MOHATUH, SBIISIOMINXCS
CHCTEMHBIMH JIJIsl OT/IEIBHBIX IPEMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OO0111e ecTeCTBEHHO-HayuUHbIE MOHATH: Hay4YHbIH (aKT, Tunore3a, TeOpHsi, 3aKOH, aHAIIN3,
CHHTE3, KJIacCU(UKAIMs, TEePUOTUIHOCTh, HAOIIOJCHHEe, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJIEIb, SIBICHUE.

®usmka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIWJ, W30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUYECKUH 3aps], BEIIECTBO, Telo, O0bEM, arperatHoe
COCTOSIHME BEIIeCTBA, Ta3, (U3NYECKHE BEIMYMHBI, €IUHHUIBI WU3MEPEHHs, KOCMOC, IUIAHETHI,
3BE351, ComHIIe.

buonorus: ¢porocunres, apixanue, buochepa.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpalbl, TOpPHbIE MOPOABI,  IOJE3HBIE
UCKOIIaeMbl€, TOTTUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BellleCTBO U XUMHUYECCKad peakuus

[lepuonnueckuii 3akoH. Ilepuomnueckass cucrema Xumudyeckux odnemeHtos 1. M.
MenneneeBa. CTpoeHHE AaTrOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHMHMYECKHX
AJIEMEHTOB IIEPBBIX TPEX MEPUOMNOB, Kalus, KAJIbLUA U UX COCIAUHEHUHM B COOTBETCTBUU C
MOJIO’KEHUEM AJIEMEHTOB B [lepronyueckoil cucteMe U CTpPOCHHEM UX aTOMOB.

CtpoeHue BemecTBa: BUIIBI XUMHUYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,

3aBHCHUMOCTE CBOICTB BC€IICCTBA OT THUIIA KpHCTaﬂHquCKOﬁ peIHéTKI/I " BUJa XUMHYECKOUN CBS3H.

Knaccudukanmss M HOMEHKJIAaTypa HEOPraHMYECKHX BEUIECTB (MEXIyHApOAHAs U
TpUBHMaJbHas1). XHUMHUYECKHE CBOWCTBA BEILECTB, OTHOCSIIMXCA K pa3IM4YHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUM, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.



Knaccnudukanus XUMUYeCKUX peakiyidi 0 Pa3IMYHbIM MPHU3HAKaM (TI0 YHCITY U COCTaBY
YUaCTBYIONIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY J((deKTy, M0 H3MEHEHUIO CTCIeHen
OKHUCJICHUS XMMUYECKUX JJIEMEHTOB, MO OOPaTUMOCTH, MO YYaCTHIO KaTtaiam3aTopa). JK30 - U
OHJOTEPMUYECKHE PEaKIUU. TepMOXUMHUUECKUE YPABHECHMUS.

[Tonarue o ckopocTH xuMHyeckor peakuuu. [lonarue o6 oOpaTUMBIX MU HEOOPATHUMBIX
XUMHYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX W TETEPOreHHBIX peakiusx. [lonstue o
XUMHYECKOM paBHOBecHU. CMelIeHHe XMMHUYECKOro paBHOBecus. DaKTopbl, BIMSIOIIME Ha
CKOPOCTb XUMHUYECKON PEaKIUH U TOJI0KEHHE XUMUIECKOTO PABHOBECHSL.

OKXHCIINTEIIFHO-BOCCTAHOBUTEIbHEIC p€aKkuuu, SHGKTpOHHBIfI 0ajJlaHC OKHCJIUTEILHO-
BOCCTaHOBUTEIbHOM pCaKkmuu. CocraBicHue ypaBHeHI/Iﬁ OKHUCJIIMTCIBbHO- BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ C UCITI0JIb30BAHUEM METOAA SJICKTPOHHOI'O OajaHca.

TeOpI/IH 3HCKTpOHHTH‘I€CKOﬁ Auccouuanuu. BHGKTI)OHI/ITI/I‘IGCKB.H Jucconuanms.

OJNEKTPONUTBl U HE3NEKTpoJUThl. KaTHOHBI, aHMOHBI. MeXaHu3M JUCCOIMAlMU BEIIECTB C
Pa3IUYHBIMU BUJAMH XUMUYecKoi cBsi3u. [loHsiTre o crenenn nucconnanuu. CHIIbHBICU clabbie
AIIEKTPOJINTHI.

Peaknum moHHOTO OOMEHA. YCIIOBHUS MPOTEKAHHS PEAKIMH MOHHOTO OOMEHA J0 KOHIIA.
[Tonubie M CcoOKpalEHHBIE HMOHHBIE YpaBHEHHS peakiuil. XUMHUYECKHe CBOMCTBA KHCIOT,
OCHOBaHUW M COJIEM B CBETE MPEICTaBICHUNU 00 3IIEKTPOIUTHYECKON muccormanuu. Cpema
pactBopa. KauecTBeHHbIE peakilii HAa KATUOHBI M aHUOHBIL: XJIOPUI-, OpPOMUA-, HOIUI-, CYyTb(aT-,
KapOoHAaT-, CHIIMKAT-, (hocdaT- aHHOHBI, THIPOKCUI-MOHBI; KATHOHBI AaMMOHHSI, MarHUS, KAJIBIIHS,
aITIOMUHMS, Kene3a (2+) u (3+),meau (2+), HMHKa, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpAX.

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMH KPUCTALTUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIeCTB — METalIOB M HeMeTauioB (rpaduTa M anmasza), CIOKHBIX
BEIIIECTB (XJIOpUJIa HATPHUsl); UCCICAOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIUUh OT
BO3JICHCTBUS Pa3IMYHbIX (PAKTOPOB; HUCCIEIOBAHUE SJEKTPOIMPOBOAHOCTH PACTBOPOB BEIIECTB,
mpoiecca  JWCCOLMAIMKM  KHUCIOT, Ielo4er W cojiel  (BO3MOXKHO  HCIOJh30BAaHHE
BUJICOMATEPHAIIOB); MPOBEJCHUE OMBITOB, WILTIOCTPUPYIOMIUX MPU3HAKH MPOTEKAHUsS peaKlui
HOHHOTO oOOMeHa (oOpa3oBaHUE OCajJKa, BBIICICHHE Ta3za, OOpa3oBaHWUE BObI); OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMil (TOpeHue, peakiuu
pa3lioKEHUsl, COCIMHEHHMS); pacllO3HaBaHWE HEOPraHWYECKHUX BEHIECTB C  TOMOIIbIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI; pEIICHNEe YKCIIEPUMEHTANbHBIX 3a/1a4.

HemeTaibl M UX cOeUHEHUS

OOmiass xapakTepucThKa raioreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIC
creneHu okucaeHus. CTpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XWMHYECKHE CBOICTBA Ha MpHUMEpe XJopa (B3aUMOJEHCTBHE C METaJlJIaMH,

HEMETaJUIaMH — BOJIOPOJOM M KHCJIOPOJOM, Iienouyamu). XiopoBogopon. CoissiHas KHCIIOTa,
XUMUYECKHE CBOMCTBA, noayueHue, TpuMeHeHue. JlelicTBue XJiopa W XJOPOBOAOpPOAA Ha
OpraHu3M uenoBeka. BaxkHeillre X10puapl U UX HAXOXKACHUE B IPUPOJIE.

OOmast xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB
KHCIIOpOJ1a M Cephl. XapaKTepHbIE CTEMIEHH OKUCIICHHUS.
Crpoenne u (usnueckue CBOWCTBAa IMPOCTHIX BELIECTB — KHUCIOpPOAa U  CEpHI.

AnnoTpornHbie MOIU(PUKAIIMHE KUCIOPOJIa U Cepbl. XUMUUECKUE CBOMCTBA Cephl(B3aMMOACHCTBUE
C HEMeTaJlyIaMM — BOJOPOAOM M KHCIOPOJOM, METa/NIaMH, KOHLUEHTPUPOBAHHBIMH a30THOW U
cepHoit kucioramu). CepoBOIOpOa: CTpoeHUE, GU3NIECKUE K XUMUIECKIE CBONCTBA (KHCIOTHBIE
U BOCCTAHOBMTENbHBbIE CBOMCTBa). OKCHABI CEpbl KaK IPEACTAaBUTEIM KHCIOTHBIX OKCHUIOB.



CepHas kuciora: (U3MYECKHe M XHUMHYECKHEe CBoicTBa (o0mme u crnenududeckue). Conn
CepHOW KHCJIOTHI, KAaUeCTBEHHAsA peakuus Ha cyibpar-uoH. CepHHCTas KUCIOTAa. XUMHYECKHE
peakuu, JeXalue B OCHOBE IPOMBIIUIEHHOTO CIoco0a MONyYeHHS CEPHOM KHCIIOTEHI.
Haxoxnenne cepbl u €€ coeanHenuil B nmpupoe. [I[pumenenue cepsl U ee COeTUHEHUN BOBITY U B
IIPOMBIIIIEHHOCTH. XHMMHUYECKOE 3arps3HEHHE OKpPYXKAlOIIEW Cpelbl COEAUHEHUSIMH CEpbl
(KUCJIOTHBIE AOXKIU, 3arPSI3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBpaIllCHUSI.

O61mas xapakTepucTka 351eMeHToB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS aTOMOBA30Ta U
docdopa, XxapakTepHbIE CTETICHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B INpupone, (QU3MYecCKUe UM XUMHUYECKHUE CBOIICTBa
(B3auMoJielicTBUE ¢ METaJlIaMU U HEMETaNIaMU - KMCIIOPOAOM U BoJoposoM). KpyroBopor azora
B npupoge. AMMHAK: (PU3MUECKHE U XUMHUYECKHE CBOWCTBA (OKHCIIEHHE, OCHOBHBIE CBOMCTBA
BOJHOTO pacTBopa), noiyuenue W npumeHenue. ColM aMMOHHUS: COCTaB, (U3HYECKUE U
XUMHYECKHE CBOWCTBa (pa3lioKeHHE, B3aHMMOJCHCTBHE C€O IeJIoYaMH), TMPUMEHEHHE.
KavecTBeHHast peakuus Ha MOHBI aMMOHHs. A30THasi KUCIOTa, €€ (U3NYECKUE M XUMHYECKHE
cBoiicTBa (0oOume u cnenududeckue), nomyyerue. Hurpatsl (paznoxxkeHue). A30THCTasi KHCIOTA.
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHMS B KayeCTBE MHHEpAIbHBIX yIO0OpEHHIl.
XUMHYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIC JOXKIHU,
3arpsi3HEHUE BO3]yXa,lTI0YBbI U BOJOEMOB).

docdop, amtorponHbie MoauduKkanuu (ochopa, pU3HUSCKHEe U XUMUYECCKHE CBOMCTBA

(B3auMoOJIeliCTBUE C MeETajulaM{, HEMETaJUIaMH, KOHLEHTPHUPOBAHHBIMM a30THOH M CepHOMU
kucnoramu). Okcun ¢ochopa (V), oprodocdopHas kuciora: (GpU3MUECKHE U XUMUYECKHE
CBOiicTBa, monyuyeHue. [ToHsATHE 0 MUHEPATBHBIX YA0OpeHUsx: HUTpaThl U Gocdatel. [Tonstue o
KOMIUIEKCHBIX ynoOpeHusax. OOmas xapakTepucTuka sneMeHToB [VA-rpynmel. OcoGeHHOCTH
CTPOEHHUSI aTOMOB YIJIepoAa M KpeMHHUs. BaleHTHOCTh M XapaKTEepHbIE CTETEHU OKHCICHHS
aTOMOB yTJiepoJia M KpeMHHus. PacrpocTpaHeHne yriiepoga B MPHUPOJE, XapaKTepHbIE CTEICHH
OKHCIICHHS.

VYraepon, amioTponHble Moaudukammu (rpapur, anmas), GU3NYECKHe M XUMHUYECKHE
CBOWCTBA  MpPOCTHIX  BEIIECTB  (B3aMMOJEHCTBHE C  METAJIaMH,  HEMETaJIaMH,
KOHIICHTPUPOBAaHHBIMH a30THOW U CepHOM Kuciotamu). Ancopbums. Kpyroopor yriepona B
npupone. OKcuapl yriepoaa, WX (uU3MUecKWe M XUMHUYECKHE CBOMCTBA, IIOJIyUYeHHE H
NpUMEHEeHHe, ICWCTBHE Ha OPraHU3M YeJOBeKa. DKOJOTMYECKHE IPOOJIEMBI, CBS3aHHBIE C
okcusioM yriepoaa(IV); rumore3a rino0anbHOrO0 MOTEIUIEHUS KJIMMaTa;, MAapHUKOBBIA YPQEKT.
VYronbHas KucioTa M €€ COoNM, UX (U3MYeCKHMe M XHUMHMYECKHE CBOWCTBA, MOJNy4YEHHE H
npuMeHeHne. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBL. Vcronb30BaHne KapOOHATOB B OBITY,
MeUIHE, TPOMBIIIICHHOCTH U CEJIBCKOM XO3SHCTBE.

OOmme mnpencraBieHus o0 OCOOEHHOCTSIX COCTaBa M CTPOCHHSI OPraHUYECKHUX
COEIMHEHU yrilepoJa (Ha IpuMepe MeTaHa, 3TUJIEHA, 3TaHOJIa, YKCYCHOM KUcioThl. VX cocTas n
xuMuyeckoe crtpoenue. Kmaccudukamnuss opraHudeckux BeriecTB. IIoHSATHE O OHOJIOTMYECKH
BaXHBIX BEUIECTBaX: JKUpax, Oelkax, yIieBoJaXx — W HUX POJIM B IKU3HU YEJIOBEKa.
MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTaHWUYECKUX COETMHEHUH.

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOWCTBa (Ha MpUMeEpEe B3aUMOJEHCTBHS C
MeTaJlJIaMl ¥ HEeMeTalUlaMH), noiyuenue u TnpuMeHeHHe. CoelMHEHUs KpEeMHHUS B INPUPOJE.
O6mme mnpencraBnenus o0 oxcuae kpemMHus(IV) u  kpemuueBoir kucimote. CHIIMKATHI,
duznyeckne U XMMHYECKHE CBOICTBA, MOITYYEHUE U MPUMEHEHHE B OBITY, MPOMBIIIIEHHOCTH (B
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MEJUITMHCKOM, 3JIEKTPOHHOW, CTPOUTEIHLHON M 1p.). BakHeilmme CTpouTeNbHBIE MaTepHaIbI:
KepaMHKa, CTCKJIO, IIEMEHT, OeTOH, Xeie300eToH. [IpobimemMbl Ge30macHOro HMCMOJb30BAHUS
CTPOUTCJIbHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ JKU3HU.

XUMHUYECKUN HKCHEPUMEHT: H3Yy4e€HHE OOpa3l0B HEOPraHMYECKHX BEILIECTB, CBOMCTB
COJISTHOM KHCJIOTBI; IMPOBEACHHWE KAa4eCTBEHHBIX pEaKUUi Ha XJIOPHI-UOHBI M HaOIIo/eHHue
NPU3HAKOB HMX MPOTEKAHMS; OMBITH, OTpaXamoue (QHU3NUECKUe M XHUMHYECKHE CBOICTBa
TaJIOTEHOB U UX COECIMHEHUH (BO3MOXXHO MCIIOJIb30BaHHE BHUJEOMATEPHUATIOB); O3HAKOMIIEHHUE C
o0pa3uaMu XJIOpUAOB (rajoreHuioB); O3HAKOMIIEHHE C 00pa3lamMu cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO MCII0JIb30BaHUEBHIEOMATEPUAIIOB); HAOIIOJEHHE ITpoLiecca O0YIIIMBAHUS caxapa MoJ
JeMCTBUEM  KOHLIEHTPUPOBAaHHOM CEpHOM  KUCIOTBI; H3y4eHHME XUMHMUYECKHUX CBOMCTB
pa30aBIeHHON CepHOl KHCIOTHI, NPOBEJCHHE KAaYeCTBEHHOM peakluu Ha Ccylab(paT-HoOH H
HaOJroleHne MpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C (U3MYECKMMH CBOMCTBaMHU a30Ta,
dochopa m mx coenuHEHUH (BO3MOXKHO WCIIOIB30BAHUE BHUACOMATEpUAIOB), oOpa3laMu
a30THBIXU (QOCchOPHBIX yNOOpPEHUH; OTydeHHEe aMMHUaKa U U3y4eHHE €ro CBOMCTB; MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMii HA NOH aMMOHUS U PochaT-uoH U U3ydeHHE MTPU3HAKOB UX MPOTEKAHUS,
B3alMO/ICICTBHE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEJbI0 (BO3MOYKHO MCIIOJIb30BaHUE
BUJCOMATEPHUAJIOB); HU3y4yeHHE MOJAETIeH KpUCTAUIMYECKMX pelETOK anMmasza, TIpadura;
O3HAaKOMJICHHE C TPOLIECCOM aACOPOLMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM NPOTUBOra3a; MOJy4yeHHEe YIJICKUCIIOTO I'a3a U U3y4eHHEe €ro CBOMCTB; IpOBEICHHUE
Ka4eCTBEHHBIX PeaKlMi Ha KapOOHAT- M CHJIMKAT-UOHBI U U3yYCHHE MPU3HAKOB UX INPOTEKAHUS;
03HAKOMJICHHE C MPOAYKLUHEH CHUIMKATHOW NMPOMBIIIJIEHHOCTH; pPEIIeHHE 3KCIEePUMEHTAIbHbBIX
3az1a4 1o Teme «BaxxHeine HeMeTalIbl U UX COSAUHEHU.

MeTasuibl M MX COCIMHCHUHA
O61ua$1 XapaKTCPUCTHKA XUMHUYCCKUX OJOJIEMCHTOB — MCTAJJIOB Ha OCHOBAHWUH HX

nosio>keHus B [lepuonmdeckoii cucreMe xumudeckux aeMeHToB JI. . Menneneesa u crpoeHus
atoMoB. CrTpoeHne MeTajioB. Meranyeckass CBA3b M METAUIMYECKas KpUCTaNINYecKas
peméTka. OJIEKTPOXUMUYECKUN psAJl HaNpsOKEHUH MeTasioB. DU3MYEeCKHME M XUMHYECKHE
CBOWCTBAa METAJIOB (B3aUMOJIEMCTBUE C KUCIOPOAOM, BOAOH, kuciaotamu). OOmume crnocoObl
nojiyueHus: MetaysioB. [loHsATHE O KOpPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alllUTBI UX OT
koppo3uu. CruiaBbl (CTanb, YYryH, IIOPATIOMUHHMI, OpoH3a) M HMX HpPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[[lenounbie MeTauibl: nojoxkeHue B [lepuoanueckoil cuctreMe XUMUUECKUX 371EMEHTOB /1.
N. MenpeneeBa; crpoenue atomoB. Haxoxknenue B mnpupoje. Puznyeckne U XUMUYECKHE
cBOMCTBa (Ha mpumepe HaTpus U Kanusi). OKCUIbl U TUIPOKCUIBI HaTpusiu Kanud. [Ipumenenue
MIEJIOYHBIX METAIOB U KX COeTUHEHUMN.

[IlenouyHoO3eMeNbHbIE METAITBI MATHUI M KaJIbLIMI: TT00KeHue B [lepuonnueckoiicucreme
xuMmudeckux sieMeHtoB J[. M. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXKIEHUE B TPHUPOJE.
du3pyeckue U XUMUYCCKHE CBOMCTBA MarHWs W Kalbliud. BakHEHIINE COCTMHCHHUS KalbIIHS
(oxcua, ruapoKcH I, cosr). JKECTKOCTh BOJBI M CTIOCOOBI €€yCTPaHECHHS.

AmoMuHuii: nonoxenue B Ilepuoaudeckoid cucremMe XuMuueckux anemeHTos [l U.
MenzeneeBa; CTpoeHUE aTOMa; HaXOXKJICHUE B npupoac. PU3nyecKue U XMMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA aTFOMUHHS.

Kenezo: mnonoxenne B Ilepuoamueckoil cucrteme xumudeckux syementoB /. U.
MeHnneneeBa; CTPOCHUE aTOMa; HaXOXJEeHUE B npupoae. PU3nyeckue U XMMHUYECKUE CBOWMCTBA
JKene3a (B3auMOJEHCTBUE C METaJJIaMU, KUCIOTaMH U CoJiAMH). OKCUABI, TUIPOKCUIBI U COIHU
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xene3a(ll) u sxeneza(Ill): cocras, cBoOlCTBA U notyyeHue.

XUMUYECKUN SKCIIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pas3llaMM METaJUIOB M CIUIaBOB, HX
(GU3MYECKUMHU  CBOWCTBAMH, H3y4€HHE pE3YyJIbTaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCUAA KaJbIUsl UWHATPHUS C
BOJIOM (BO3MO’KHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); MCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHs >Keie3a B KHUCIopoje (BO3MOXKHO HCIOJB30BaHUE BUACOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEAKIN HAa MOHBI (MarHus, KaJIbIUs, allOMUAHUS, [IUHKA,
xkenesa(ll) wu xenesa(Ill), menu(Il)); HabGnrogeHWEe W OmMUCaHWE TPOIECCOB OKPAITUBAHMS
MJIaMEHU MOHAMHU HaTpusl, KaIus M KalbIUs (BO3MOXXHO HCIIOIb30BAHHUE BHJIEOMATEPHAIIOB);
uccienoBaHue aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS M TUIPOKCHUIA IUHKA; pEIICHHE
AKCIIEPUMEHTANIbHBIX 33/a4 0 TeMe «BaxxHelme MeTaiibl U UX COCAMHEHUS.

XuMHUS ¥ OKPY:KAOIIAs cpeaa

HoBpie Marepuansl u TexHoJoruu. BemiecTBa M Marepuanbl B MOBCEIHEBHOM >KU3HH

4eJI0OBEKa. XUMUSA U 310poBbe. be3onacHoe MCIoNb30BaHUE BEIIECTB U XUMUYECKUX  PEaKLUH
B Obity. IlepBas  momoub  NpM  XUMHYECKMX  OXKOrax M oTpaBieHHUsX. OCHOBBI
HKOJIOTMYECKON TpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpenbl (ImpenenbHas
nonyctumas KoHueHTpauus Bemects — [1/1K). PonbXxuMuu B perieHH 3K0JI0rHUecKUX IpooiieM.

[TpupoHbIe UCTOYHUKHU YTIIEBOAOPOAOB (Yroyb, MPUPOIHBIN a3, HE(TH), MPOIYKTHI UX
nepepabdoTKH, UX pOJib B OBITY U MPOMBIIIICHHOCTH.

XUMUYECKUH IKCIEPUMEHT: U3y4eHHEe 00pa3lioB MaTeprasIoB (CTEKIIO, CIIaBbl METAJUIOB,
MOJIMMEPHBIE MaTepPHAIbI).

MexnpeamerHblie CBA3H

Peanu3zanust MeXNpeaAMETHBIX CBA3EH MPH U3YyYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUN, TAKW MOHATUH, SBIISIOMINXCS
CUCTCMHBIMH JJI OTACJIIBHBIX IMTPEAMETOB €CTCCTBECHHO - HAYYHOI'O IUKJIA.

OO1u11e ecTecCTBEHHO-HAayUHbIE MOHATH: Hay4YHbIN (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KiacCHUUKAIMs, TEPUOTUIHOCTh, HAOIIOJEHNEe, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUEe, MOJIeINb, SIBJICHUE, TAPHUKOBBIA 3 (EKT, TEXHOJIOTUs, MaTEPUAIIbI.

®usuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIBI,
PaAMOAKTUBHOCTb, MOJEKYJA, OJJIEKTPUYECKUN  3apsj, IPOBOJHUKH, IIOJYIPOBOJHHUKH,
JUDJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHME BEIIECTBa, a3,
pacTBOp, pPaCTBOPUMOCTbD, KPUCTAJUTMYECKAs! PEIETKA, CIUIABhl, (PU3MYECKUEBEIINYMHBI, €JMHHILIBI
MU3MEPEHMS], KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoHIIE.

buonorusi: ¢dorocuntes, npixaHue, o6uocdepa, sKocucTeMa, MUHEpPAIbHBIE YIO0OpEHus,
MUKPOIJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadusa: armocdepa, rtuapocdepa, MuUHEpanbl, TOPHbIE TOPOJbI, MOJE3HBIE
HWCKOIIaeMBIE, TOIJINBO, BOAHBIE PECYPCHI.

IIpumepHBIe TEMBI NIPAKTHYECKUX padoT:

1. JlaGopartopnoe obopynoBaHue W TpUeMbl  OOpalieHus C HHAM.
[TpaBunabe3onacHoil paboThl B XUMUYECKOM TabOpaTopuu.

2. O4unCTKa 3arpA3HEHHOM MOBAPEHHOM COJIH.

3. Tlpu3HAKK MPOTEKAHMS XUMUYECKUX PEAKIIUIA.

4. IMony4yenne KUCIOPOAA U N3yIEHHE ETO CBOMCTB.

5. IonyueHune BOXOPOIA U U3YYEHHUE ETO CBOMCTB.

6. IIpuroToBieHne pacTBOPOB C OMPENCIEHHON MACCOBOM JOJIEH PacTBOPEHHOIO
BEIIECTBA.

7. Pewenue AKCIIEPUMEHTAIIbHBIX 3aa4 = 1o Teme  «OCHOBHBIE
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KJIACCHIHEOPTaHUYECKMX COEAUHEHUNY.
8. Peakiuu HOHHOTO OOMEHA.
9. KauecTBeHHbIe peakiuy HA HOHBI B PACTBOPE.
10. Tonyuenne ammuaka u U3y4eHUe €ro CBOUCTB.
11. TTony4enune yriekucaoro ra3a u U3y4eHue ero CBOUCTB.

12. Pemenne sxcnepumenTanbHbIX 3a1a4 1o teMe «Hemeramsl IV — VII rpymmn u ux
COCIUHEHUS.

13. Pemenue sKcrepMMEHTAIBHBIX 3a/1a4 110 TeMe « MEeTaIbl U UX COeIMHEHUS.

[Ipu mpoBeneHUN MPaKTUYECKONW pabOThI KaXK/bli €€ Tal BHIIOJHSAETCS 00yJaroluMUcs
¢ THP BMecTe ¢ yuuTeneM M IO €ro pyKoBOACTBOM. Ha mocke 00s3aTENbHO BBIBEITHMBAIOTCS
IpaBuJia TEXHUKH 0€30MacCHOCTH, COOTBETCTBYIOIINE TaHHOMY BUY pabOThI, TaeTCs MpaBUIIbHAS
3amuch (OpPMYNT W YyKa3pIBaeTCsA IeNb MpoBelneHus padorel. [lpm HeoOxomumocTH maercs
BU3YaJIbHBIA aJITOPUTM BBITIOJHEHUS 33aHUA. DTO CIHOCOOCTBYET OCO3HAHHMIO OOYUYaIOIUMUCS
BBITIOJIHAEMBIX JIEUCTBUM U MMOJYYEHHOTO PE3YJIbTATA.

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHUAJIBI 10 XMMHUH

Jlia opraHu3alMM IPOBEPKH, yuyeTa U KOHTPOJIA 3HAHUM 0O0y4aroIUXCsl MO IMpeIMeTy
NPEIYCMOTPEHBI KOHTPOJIbHBIE PabOTHI, CaMOCTOSITENIbHBbIC pPaOOThI, 3a4eThl, MPAKTUYCCKHE
pabotsl, TecTupoBanre. OTHUM U3 METOJOB KOHTPOJISI PE3yIbTaTOB O0YYEHHS OOYHYaIOMIMXCS C
THP sBisiercss MeTOA TOJIMBAPHATUBHOTO SKCIPECC- TECTUPOBAHHS C KOHCTPYHPYEMBIMHU
orBetamMHd. Fro oOTIMYHTENBbHBIMU ycpTaMu ABJIAIOTCA OIICPATUBHOCTL, BBICOKASA CTCIICHDB
WH/IMBUyaJIM3alliU 3HAHWM, CPAaBHUTEIBHO Mallble 3aTpaThl BPEMEHU M TPyAa Ha IMPOBEPKY
OTBETOB OOYUYAIOIINXCS.

Hns  oOywaromuxcs ¢ THP Bo3MoxHO u3MeHeHHe (OPMYIMPOBKM 3aJaHUN  Ha
«TIOIIATOBYIO»,  aJanTalus  OpeylaraeMoro  oOyyaromemycs  TecTOBOro  (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaia: HCIOJIb30BAaHUE YCTHBIX M NHCbMEHHBIX WHCTPYKLHUMH, YIPOIIEHUE
JUIMHHBIX CIJIOKHBIX (POPMYJIMPOBOK MHCTPYKLUM, pEIIeHHE C OMOpPOM Ha aaropuTM, obpasel,
MCIOJIb30BaHUE CIPAaBOYHON MH(POpPMAIUH.

KonTpoJsbHbIe padoThl 10 TEMaM

B paboueit mporpamme npenycMOoTpeHO 8 KOHTPOJIBHBIX padoT:
Konmponvnas paboma Ne ]. IlepBoHauasibHbIE XAMHYECKHE
MTOHSITHSL.

XuMHU4YeCKUe dNIEMEHTh. XUMHUYECKHEe (OPMYIIbI U YpPaBHEHUSI.
Konmponvnas paboma Ne 2. Ilepnonandeckas cucteMa XUMHUYECKUX 3yeMeHToB J1.1.

MenneneeBa. CtpoeHue aToma.
Konmponvnas paboma Ne 3. Xumudeckasi CBsI3b.
Koumponvnas paboma Ne 4. Kucnopoa. Okcunsl. 'openue. Bogopon. Kucnotsr. Comnu.

Koumponvnas paboma Ne 5. O600111eHEe CBEACHUI 0 BAXKHEHIIINX KIAaCCAXHEOPTaHMUECKUX
COETUHEHUN.

Konmponvnas paboma Ne 6. IneKTpouTUUECKAS TUCCOITAAITHS.
Konmponvnas paboma Ne 7. Hemerasisl.

Koumponvnas paboma Ne 8. Metaiebl.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
B nienmom pesynbratel ocBoeHus oOywaromiumucs ¢ THP yueOGHOro mpemmera «Xumus»
JOJDKHBI  COBMAAaTh C pe3yidbTaTaMH MpUMEpHOW pabodeil mporpaMmbl OCHOBHOTO OOMIETO

obpa3oBanus. Hanbosee 3HaUNMBIMU SIBJISIOTCS:
JIMYHOCTHBIE PE3YJIBTATDI:

* MOTHBaIMs K O0OYYCHUIO U [ICJICHAIIPABICHHOM MO3HABATEIBHON JIEATEILHOCTH; YCTAHOBKA
Ha OCMBICJICHHE JTUYHOTO OTbITA, HAOIIOJICHHUA 32 XUMHYECKUMHU IKCIIEPUMEHTAMU;

* OpHCHTAaIUs Ha NpaBWIa WHIUBUAYAILHOTO M KOJUIGKTMBHOTO O€30MAaCHOTO MOBEICHHS
TIPY B3aUMOJICHCTBUYU C XUMUYECKIMH BEIIECTBAMHU M COCTMHCHUSIMU;

* TpPaKTUYECKOE M3ydeHHe MpodeccHii U Tpyaa pa3iIMyHOrO Poja, B TOM YHCIIC Ha OCHOBE
MPUMECHCHHSI HM3y4aeMOro IPEJAMETHOTO 3HaHUS (Hampumep, 1abOpaHT XHMHYECKOTO
aHaIK3a);

*  yBaXXEHME K TPYAY U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

* TOTOBHOCTb K OCO3HAHHOMY IIOCTPOCHMIO JaJibHEHIeH WHIUBHIYaIbHONH TPACKTOPHU
o0pa3oBaHMsl Ha OCHOBE OpPHUEHTHPOBKH B MHpe mpodeccuii u mpodeccrnoHaTbHBIX
IPEANOYTEHUH, YBaKUTEILHOIO OTHOLIEHHUS K TPYY;

* OCO3HaHME CBOETO MOBEJCHMS C TOUKHU 3PEHUS ONACHOCTU WM O€30MaCHOCTH Ul ce0sl UK
IUIsL OKPY>KaIOIINX;

* OCHOBBl JKOJOIMYECKOM KYJIbTYpPbl, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBILUICHUS,, MPUOOPETEHUE OIbITa 3KOJOTMYECKH OpPUEHTHPOBAHHON
MIPaKTUYECKON AESITEIbHOCTU B KU3HEHHBIX CUTYaLMSIX;

* OCO3HaHHE MOCIEACTBUH W HENpUATHE BPEIHBIX NPHUBBIYEK (YHOTpEOIEHUs aIKoroJs,
HapKOTHUKOB, KYpEeHHUsI) U UHBIX (OopM Bpena As (PU3HMUECKOro U MCUXUYECKOTO 3/10POBbS;

* IPUHATHE PEUICHWH B KU3HEHHOW CHUTYyallUM Ha OCHOBE IIEpEHOCA IOIYYEHHBIX B XOJ€
00y4eHMs 3HaHUH B aKTyaJIbHYIO CUTYalLlMIO, BOCHOJIHATH Ae(UIUT HH(POpMALINH;

* TOTOBHOCTh OTOMpaTb M HCIOJB30BAaTh HYXHYIO MH(OpPMAIMI0 B COOTBETCTBHM C
KOHTEKCTOM JKU3HEHHOU CUTYallNH.

METAINIPEJMETHBIE PE3YJIBTATHI

° Osnaoenue yrueepcaibHbimu yueﬁubmu NO3HABAMEIbHLIMU OCUCHGUAMU:

*  BBIABJIATH IIPUUYMHBI U CIIEICTBUS IPOCTHIX XUMUYECKUX SIBJICHUM;
* OCYUIECTBIATH CpaBHEHHWE, KIACCU(PUKALNIO XUMHUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHMSIM U KPUTEPHUSM I YKA3aHHBIX JJOTHUYECKUX ONEpalnid;
* CTPOUTH JIOTHYECKOE CYXKJICHHUE IIOCIE IMPEIABAPUTEIBHOIO aHajau3a, BKIKOYAOIIEE
YCTaHOBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3EH;
*  BBIBIJIATH neduuTel  WHGOpPMAIIUH, JMAHHBIX,  HEOOXOIUMBIX JUISL
PELIECHUSITIOCTaBICHHOW 3aa4H;

* mpeoOpa3oBbIBaTH MH(POPMAILIMIO U3 OJAHOTO BHJA B APYroi (TabiUIly B TEKCT H Ip.);
* co3JaBaTh, NMPUMEHATh W IMPEoOPa3OBBIBATH 3HAKW M CHMBOJIBI, MOJICITH W CXEMBI IS

peHIeHI/ISI y‘-Ie6HI)IX U ITO3HAaBaTCIIbHBIX 3a/la4 C IIOMOIIBIO II€Jarora,

® C IMOMOLIBKO IICHarora HpOBOJII/ITB XI/IMI/ILIeCKI/Iﬁ OIIBIT, HeCHO)KHBIﬁ 3KCHepI/IMeHT, JJI
YCTaHOBJICHHSI OCOOEHHOCTEH OO0BEeKTa H3Y4YCHHs, MPUUYUHHO-CIEIACTBEHHBIX CBS3EH U
3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

* ¢ IOMOIIBIO TIEJarora WJIA CaMOCTOSTEIBHO (OPMYIUPOBAaThH 000OMICHUS M BBIBOIBI IO
pe3ylibTaTaM MPOBEJACHHOTO HAOIIOIEHUS, OMBITA;

*  MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE XUMHUYCCKHX MIPOIECCOB U UX IMOCIICICTBUS;

*  UCKaTh WJIHM OTOMpPATh MHPOPMALIMIO WK JAHHBIE U3 UCTOYHUKOB C YYETOM IMPEI0KEHHON
y4eOHOM 3a/1a4M U 3aJIAaHHBIX KPUTCPHUEB.
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Osnaoenue ynugepcanbHbiMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCMGUAMU:

* OpraHu30BbIBaTh Yy4eOHOE B3aUMOJCHCTBHE B TIpymmne (OmpenesisTh oOIue Ielu,
pacnpenenaTh poyy, J0roBapuBaThCs APYT € IPYroM U T. 1.).

* C IOMOUIBIO IEIarora Wik CaMOCTOSATEIbHO COCTABIATh YCTHBIE U MUCbMEHHBIE TEKCTHI C
HCI0JIb30BAaHUEM MILIIOCTPATUBHBIX MATEPUAIIOB AJIs1 BBICTYIUICHHUS [I€pENayAUTOPUEH;

*  OpraHU30BBIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTb C yYUTEIeM U
CBEpCTHHKAMHM; paboTaTh MHAMBUAYAJbHO M B TPYIIE: HAaXOAWUTh oOIIee pelieHue u
paspemath KOH(UIMKTHI Ha OCHOBE COIJIaCOBAaHUS TO3MIMI W y4YeTa HWHTEPECOB;
(bopMyIHpOBaThH, APTYMEHTUPOBATH U OTCTAUBATH CBOE MHEHHUE;

* OIEHMBaTh KayecTBO CBOEr0 BKJIaJa B OOMIMA MPOAYKT, MPUHUMATh M Pa3leisTh
OTBETCTBEHHOCTb U IIPOSBIIATH TOTOBHOCTb K IIPEIOCTABIICHUIO OTUETA [I€PEJ] IPYIIION.

Osnadenue yHugepcanbHoIMu YUeOHbIMU PECYIAMUBHBIMU OCUCMBUAMU:

e o0HapyxkuBaTh u (QopmyiaHpoBaTh Y4eOHYIO MpoOIeMy, ONpEeAeNsiTh Iellb y4eOHOU
NeSITENIbHOCTH;

* BIAJCTh OCHOBAMH CAMOKOHTPOJIS, CAMOOLIEHKH, MPHUHITHUS PEIICHUNA U OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpa B yue€OHOM U MMO3HABATEIILHON JCSATEIHHOCTH;

* COOTHOCHTH CBOM JEHCTBHUS C TUIAHUPYEMBIMH pPe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb
CBOEH JIeATEIIbHOCTH B IIPOLIECCE TOCTHKEHUS Pe3yiIbTaTa, OIPEAeNsITh CIOCOObI 1EHCTBUI
B paMKax NpPeJIOKEHHBIX YCJIOBHM M TpeOOBaHMIA, KOPPEKTHPOBATh CBOM JACWUCTBUS B
COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyallUEN;

e JaBaTh AJCKBAaTHYIO OLICHKY CUTYyallUM W TpeJiararth IJIaH €€ W3MEHEHHUS; MPEIBHUJIETh
TPYIHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPH PEIICHUHU Y4eOHOU

*  3aj1auy;

* T[OHUMaTh NPUYUHBL, 1O KOTOPHIM HE OBUI JOCTHTHYT TpeOyeMblii pe3yibTar
NeSITeIbHOCTH, ONPEIENATh IO3UTUBHBIE W3MEHEHUS W HalpaBlieHUs, Tpedyroume
nanbHene paboTsl,

OCO3HAHHO OTHOCUTKCS K APYrOMY YEJIOBEKY, €0 MHEHHMIO.

IMPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3YyNbTaTOB II0 OCBOEHUIO 00A3aTENbHOIO COJECpIKAHUS,
YCTAQHOBJICHHOTO JIaHHOM NpuUMEpHOW paboueil mporpamMMmol, BbIAEISAIOT: HaydyHble 3HAHUS,
YMEHHMS U CIIOCOOBI JEeUCTBUH, crienupuyeckue g y4eOHOro npeaMera

«XUMHUSI», BUIBI JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAaHMs, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX:

® TIPCACTABJICHHE O 3aKOHOMEPHOCTSAX M NO3HABAaCMOCTH SIBIICHUI npupoabl, MOHNUMAaHNE
OOBEKTHBHOH 3HAYUMOCTH OCHOB XHMMHYCCKOM HAayKH Kak obiactu COBPCMCHHOT'O
€CTCCTBO3HaHMUA, KOMIIOHCHTA 061116171 KYJIBTYPBI U HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA
B YCJIOBUAX COBPCMCHHOI'O O6IJ_I€CTB3.; IMNOHUMAaHHUC MCECTa XUMHU CPCAU ApPYTHUX
C€CTCCTBCHHBIX HAYK;

® BJAJICHUE OCHOBAMHU IIOHATUMHOIO ammapara U CHUMBOJMYECKOIO S3bIKAa XUMHUHU UL
cocTaBieHUs] (HOpPMYJT HEOPraHMYECKUX BEIIECTB, YPAaBHEHUN XUMHUYECKHX peakuui (c
OMOpOM Ha QIrOPUTM Y4YeOHBIX JEWCTBUI), BIAJEHUE OCHOBAMU XHMMHUYECKOMH
HomeHknatypsl (IUPAC u TpuBuanbHON) M yMEHHE HCIIOJIb30BaTh €€ Ui pelIeHUs
y4eOHO-103HaBaTEIbHBIX 3a/1a4 C MOMOIIBIO YUUTEIIS; YMEHNUE UCTIOIb30BATh MOJIENHN IS
OOBSICHEHUS] CTPOEHHS AaTOMOB M MOJIEKYJI TI0 QJIFCOPUTMY € OIOPOH Ha ONPEAETICHHUS;

® [pPEACTABIEHUE O CHUCTEME XMMMUYECKHX 3HAHUNM U YMEHUE C IIOMOUIbI YUYUTEIN
MIPUMEHSTh CHUCTEMY XHMMHMUYECKHUX 3HAHUN Il YCTAHOBJIEHMS B3aMMOCBA3EH MEXITy
WU3Y4YCHHBIM MAaTEpHaJIOM M IpH IOJYyYEeHHUM HOBBIX 3HAHMM, a TaKkKe B IpoIecce
BBITOJIHEHUS YU€OHBIX 3aJJaHUH U IpU paboTe C HCTOYHUKAMU XMMUYECKON MH(OpMAIIH,
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KOTOpasi BKJIIOYAET:
BaKHEHIINE XUMHYECKHE MOHSATH: XUMUYECKUN DJIEMEHT, aTOM, MOJEKYJa, BEIIeCTBO,
IIPOCTOE U CJIOKHOE BELIECTBO, OAHOPOHAS U HEOAHOPOJHAS CMECh, OTHOCUTENIbHbIE aTOMHAs U
MOJIEKYJISIpHASI MAacChl, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BbEM, OKCHI,
KHCJIOTA, OCHOBAaHME, COJIb (CpeIHssl), XUMUYECKasl peaKIilusi, PEeaKIMu COCIUHEHHUsS, PEaKIHU
pa3oXKEeHUs, peaKkluu 3aMeIIeHUs, PEeaKIu OOMeHa, TerioBol 3(p(eKT peakiuu, IK30- U
SHIOTEPMUYECKHUE PEAKIIMU, PACTBOP, MACCOBasi JIOJISI XMMHUYECKOTO 3JEMEHTa B COCIWHEHUH,
MaccoBasi 10JI U MPOLIEHTHAs: KOHIEHTPALKs BELIECTBA B PACTBOPE, PO aTOMA, HIEKTPUUYECKUI
CJIOW atoMma, aToMHasi OpOUTalb, paJnyC aToMa, BaJCHTHOCTb, CTETICHb OKUCICHUS, XUMUYECKas
CBSI3b, AJIEKTPOOTPUIATENILHOCTD, MOJIAPHAS M HEMOJIApHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBS3b,
METaJUIMuecKasi CBs3b, KPUCTANIMUECKass pelieTka (aToMHas, HOHHAasg, METaUInYecKas,
MOJICKYJISIpHAsi), WOH, KAaTHOH, AaHHUOH, JJIEKTPOJUT U HE OHIJIEKTPOJIUT, SJICKTPOIUTHUYECKAs
JIUCCOIMAIMSA, PEaKIUd HOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIUTEJIb ¥ BOCCTAHOBUTENb, OKHUCICHHE K BOCCTAHOBIIEHUE, JIIEKTPOIU3, XUMHUYECKOE
paBHOBecue, oOpaThMble W HEOOpaTHUMBIE pEaKIUH, CKOPOCTh XUMHUYECKOW pEaKIHy,
KaTajau3aTop, npeaensHo nomycrtumas konmnentpamus (I11K), kopposus meranios, CIijiaBsl;

OCHOBOIIOJIATraloIINe 3aKOHBl XMMHUH: 3aKOH COXPaHEHHs Macchl, [lepuogndeckuil 3aKoH
. 1. MeHieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TCOpUHn XUMHU: ATOMHO-MOJICKYJIsIpHAasA TCOpus:, TCOpHA BJICKTpOJII/ITI/I‘{eCKOﬁ
JTUCCOLIMAIlMU, a TakKe MPEJICTaBICHUS O HAyYHBIX METOJax I[O3HAHHS, B TOM YHCIE
SKCHICPUMCHTAJIBHBIX MW TCOPCTUUYCCKUX MCETOAAX HMCCICAOBAHUA BCHICCTB W HU3YUYCHUA
XUMHUYECKHUX PEaKIIHii;

® [IpE/CTaBJICHUE O NMEPUOINYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB(paanyc
aToMma, OJJIEKTPOOTPHUILATENILHOCTE), MPOCTHIX M CJIOXHBIX BEIIECTB OT MOJOXKEHUs
anemeHToB B Ilepuoauueckoil cucreme (B MaiblX MEpPUOJAX W TJIaBHBIX MOATPYIIAX) U
JIEKTPOHHOI'O CTPOCHMS AaTOMa; YMEHHE OOBACHATH CBS3b IIOJIOKEHHsS HJIEMEHTa B
[Iepnonnueckoil cUCTEME C YHUCIOBBIMHA  XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsA] AApa, o0Illee YHCIO 3JIEKTPOHOB),
pacupeneneHueM JJIEKTPOHOB 110 DHEPreTHYECKMM YPOBHSM aTOMOB IIEPBBIX TpeEX
NEPUOJIOB, KAl M KaJbLUs; KIACCU(PHUIMPOBATH XUMHUUECKUE 3JIEMEHTHl C OMOpOi Ha
ornpezaeneHus: GU3NYECKOro cMbIciia HU(POBBIX JaHHBIX MEPUOTUIECKON TaOIUIIBL;

® YMCHHUEC KJ'IaCCI/Iq)I/II_II/IpOBaTB XAMHUYECCKUC DJJICMCHTBI, HCOPraHMYCCKHUC BCIICCTBA U
XUMHYCCKUEC pPCaKuu C OHOPOI\/'I Ha CXEMBI; ONpEACIATL BaJCHTHOCTb H CTCIICHb
OKHCJICHHUA XUMHYCCKHX JJICMCHTOB, BH]J XUMHUYECKON CBSI3M U THII KpI/ICTaHHI/I‘{eCKOI\/’I
CTPYKTYPBI B COCAUHCHHUAX, 3apAd MOHA, XapaKTEp CPEAbl B BOAHBIX PACTBOpax BCIICCTB
(KI/ICJ'IOT, OCHOBaHHfI), OKHCJIMTCJIb U BOCCTAHOBUTCIILIIO AJITOPUTMY y‘-Ie6HBIX ﬂeﬁCTBHﬁ;

® yMEHHE XapaKTepHu30BaThb C ONOpPOH Ha cxeMy (HU3MYECKHe UM XUMHUYECKHE CBONCTBa
MIPOCTHIX BEIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, anMas, KpeMHUH, a3ot, docdop,
cepa, XJIOp, HaTPH, KW, MarHWi, KaJTbIIUiA, AITFOMUHUHN, )KETI€30)U CIOKHBIX BEIIECTB, B
TOM YHCJI€ UX BOJHBIX PACTBOPOB (BOJAA, aMMHUAK, XJIOPOBOJIOPOJI, CEPOBOJOPOI, OKCHIBI
u runpokcuipl MetaiioB | - 1A rpynn, amomunus, menu (1), nunka, xenesza (II u I1I),
okcupsl yriepoaa (I u IV), kpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHUCTAasi, CepHas, a30THUCTas, a30THas, (ocdopHas, yroibHas, KpeMHHUEBAsE KUCIOTa U
UX COJIN); ONUCHIBATh C OMOPOH Ha IUIaH M KJIIOUEBBIE CIIOBA; YMEHHE IIPOTHO3UPOBAThH U
XapaKTepu30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOEHMS IOCIE
IIPEIBAPUTENIBHOTO aHaIM3a I0J PYKOBOACTBOM I€arora, IPUMEHEHHE BEUIECTB B
3aBHCHUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb IPOTEKAHHS XUMHUYECKUX IPEBPAILCHUN B
pPa3IMYHBIX YCJIOBUSAX, BIMSHUE BEUIECTB M XMMMUYECKHUX IIPOLIECCOB HA OPIraHU3M
YeJI0BEKA U OKPYKAIOIYI0 IIPUPOJHYIO CPENY;

® yMEHME COCTaBIJIATH MO 00pasily, CXeMe, aJrOpUTMY y4eOHBIX IEHCTBHI MOJEKYJISpHBIC
Y MOHHBIE ypaBHEHUS peakiuil (B TOM 4HCIe peakuil HOHHOTO 0OMEHA U OKUCIUTENIbHO-
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BOCCTAHOBUTENIbHBIX PEAKLM), WUTIOCTPUPYIOIIMX XUMHYECKHE CBONCTBA M3YYEHHBIX
KJIaCCOB / TPYII HEOPraHWYECKUX BEIIECTB, a TAKXKe MOATBEPMKIAIOLIMX M€HETUYECKYIO
B3aUMOCBSA3b MEXYy HUMU;

® YMCHHE BBIYHCIIITH OTHOCHTEIBHYIO MOJICKYJSIPHYEO M MOJISIPDHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XUMHYECKOTO JIEMEHTa B COSIMHEHHH, MacCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, KOJIMYECTBO BEIIECTBA M €ro Maccy, oObEM Ta3oB C OINOpPOW Ha oOIme
(dbopMynbl; yMEHHE TPOBOAMTH pacyeThl MO YPAaBHEHUSAM XHMHUYECKHX pPEAaKUUd |
HAaXOAUTh KOJIMYECTBO BELIECTBA, 00BEM M MacCy PEearcHTOB WIIM MPOIYKTOB PEAKIUH C
OTIOpOii Ha 00pa3zel, aJropuT™M yueOHBIX ACHCTBU;

® OBJI3JICHHE OCHOBHBIMU METOJaMH HAy4yHOro IMO3HaHUS (HaONtoIeHue, H3MepeHue,
9KCIIEPUMEHT, MOJEJIMPOBAHUE) IPU M3YyYEHUM BELIECTB M XMMMUYECKUX SIBICHUH C
OMOpOM Ha aNropuTM Yy4eOHBIX JACWCTBUN; yMeHHE C(HOPMYIHUPOBaTh MNpoOJIeMy U
MIPEIUIOKUTD IIYTH €€ PEIICHHS C TOMOIIBIO TIeIarora; 3HaHue OCHOB 0€3011aCHON paboTHI ¢
XUMHYECKUMHU BEUIECTBAMH, XUMHUYECKON TOCYI0H U TaOopaTopHbIM 000pyI0BaHUEM;

® HajM4yhe MPAKTHYCCKHMX HABBIKOB IUIAHHUPOBAHUS W OCYIICCTBICHUS CJICIYHOIIUX
XUMHAYECKHX KCIICPUMEHTOB 101 PYKOBOJICTBOM YUHUTEIsSl C OOCYKIICHHEM IJIaHa paOOThI
WM COCTABJIECHUEM TAOIULBL;

HU3YUCHUC U OITMCAaHUC (1)I/ISI/I‘ISCKI/IX CBOMCTB BCIICCTB,

O3HAKOMJICHHE C (PU3NIECKUMHU M XUMUYECKUMU SIBICHUSIMH;
OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIIHIA;
U3y4eHHe CIIocOO0B pa3elIeHUs CMECeH;
MOJTyYeHHE KUCIIOPO/Ia ¥ U3YYECHHUE €TO CBOWCTB;
MOJTy4eHHEe BOJOPO/Ia U U3yYEHHE ero CBOMCTB;
MOJTy4YeHHE YTIIEKUCIIOTO ra3a U H3y4eHUe ero CBOUCTB;
MOJTyYeHHE aMMHaKa U U3yYEeHHE €TO CBOWMCTB;
MIPUTOTOBIICHHE PACTBOPOB C OTIPENIEIICHHOW MaCcCOBOM JI0JIEH pacTBOPEHHOTOBEIECTBA;
UCCIIeIOBAaHHE W ONHCAaHHWE  CBOMCTB  HEOPraHMYECKHX BEIIIECTB
Pa3INYHBIXKIIACCOB;
IIPUMEHEHHE WHAMKATOPOB (JaKkMyca, METWIOpaHxka U (eHondTanenHa) ais
OTIpeNIeNIeHNs XapaKTepa CPpebl B pACTBOPAX KUCIIOT U IIEIIOUEH;
U3yuyeHHe  B3auMoJeHcTBUsA KUCIOT € MeTajlaMH, OKCHJIaMH
METaJUIOB,PACTBOPHUMBIMH U HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMU;

MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHU;

BBITCCHCHUEC OJHOTO METaJlJIa IPYTUM U3 paCTBOpPa COJIN;
HUCCICIOBAHUC aM(I)OTepHLIX CBOICTB TUAPOKCHUIA IUHKA;

peuiceHuc SKCHICPUMCHTAIILHBIX 3aga4 10 TEMC «OCHOBHEBIE
KJIIaCCBIHCOPTaHNUYCCKUX COGHHHGHHﬁ)};
peuicHuc SKCIICPUMCHTAIIbHBIX 3aga4 o TEMEC

«QNEKTPOTUTHYECKAS TUCCOIHAIIHSY,

pelleHre 3KCIEepUMEHTABHBIX 3a7jad Mo TeMe «BakHeiline HeMeTaibl U MX
COCIMHEHUS;

peleHre YKCIepPUMEHTANbHBIX 3aa4 10 TeMe «BaxHelme MeTamisl 1 UXCOSAMHEHUS;

XUMHAYECKHE dKCIIEPUMEHTHI, WILTFOCTPUPYIONIUE TPU3HAKN MTPOTEKAHHUS PEAKIIHIHNOHHOTO
oOMeHa;

KayeCTBEHHBIC PEaKIMH Ha TPUCYTCTBYIOIIME B BOJHBIX PACcTBOpaX HWOHBI: XJOPHI-,
Opomun-, noaua-, cynsdart-, pocdar-, kapOOHAT-, CHITUKAT-aHUOHBI, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJIbIIHsl, aTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), IMHKAa;

YMEHHUE TPENICTABIIATh PE3yJbTaThl KCIEpUMEHTa B (hopMe BBIBOJIOB, JOKA3aTEIbCTB,
rpaduKOB M TAOJIUI] U BBISBIIATH SMIIMPUIECKUE 3aKOHOMEPHOCTH;

® BJIAJACHHUC IpaBUIaAMU 0e30I1acHOro 06pameHH;1 C BCIICCTBaMU, HUCIOJIb3yCMbIMU B
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MMOBCETHEBHOM JKM3HHM, a TAK)KE MPABUIAMH MOBEICHUS B IENAX COCPEKEHUS 3JOPOBBS U
OKpY>Karollel MPUPOIHOI cpeibl; MOHUMaHKUEe Bpe/ia (OIMacCHOCTH) BO3/ICHCTBHUS Ha )KUBBIE
OpraHU3Mbl OIIPEICTICHHBIX BEILIECTB, a TAKXKE CIIOCOO0B YMEHBILICHUS U MPEIOTBPAILICHUS
UX BpPEIHOrO BO3JCHCTBUS; MOHMMAHUE 3HAYEHHUS KHUPOB, OCJIKOB, YIJIEBOJIOB JUIS
OpraHu3Ma 4eJloBeKa;

® BJIaJICHUE OCHOBAMH XHMHYECKOHM TI'DaMOTHOCTH, BKJIIOYAIOIIEH YMEHUE IPaBHIBHO
UCIIOJIb30BaTh H3YYCHHBIE BEIIECTBA M MaTepuasibl (B TOM 4HCIE, MUHEpaJbHbIC
yaoOpeHusi, MeTalyibl M CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOJHBIX HCTOYHHKOB
yIAeBOIOPOAOB (YIJid, MPUPOAHOrO Ta3a, HedTH) B OBITY, CEIBCKOM XO3SICTBE, Ha
IIPOM3BOJICTBE; YMEHHE IPUBOJUTH IPUMEPHI IPABUIBHOTO HCIOJIb30BaHUS H3Y4YEHHBIX
BEILECTB U MAaTEPHAJIOB;

® YMCHMC YCTAHaBJIMBAThb CBs3HM MCXKIY pPCaJbHO Ha6JIIOl[a€MBIMI/I XHUMHUYCCKUMH
ABJICHUAMU H IIpoHeCCaMHu, IIPOUCXOAAIIMMHU B MAKpPO- U MHKPOMHUPC, 00BACHATH
IMIPHUYNHBI MHOFOOGpaSI/I}I BCIICCTB;, YMCHHC HWHTCTPUPOBATHL XUMHUYCCKUC 3HAHUA CO
SHAHUAMU OPYTHUX y‘IC6HBIX IpeaAMETOB C IIOMOIIBIO II€aarora,

® rmpencTaBieHne o chepax mpodecCHOHAIBHOW AEATEIBHOCTH, CBA3aHHBIX C XHUMHEH H
COBPEMEHHBIMHM TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHUSAX XMUMHMUYECKON HAyKW;
HAJIMYHE OTBITa paOdOTHI C PA3IMYHBIMU MCTOYHUKAMU MH(POPMALIUU 110 XUMHUH (HAy4HO-
NOMYyJIsipHAsl JIUTepaTypa, CJIOBapH, CIIPABOYHUKH, HMHTEPHET-pecypchl) € OMNOpoil Ha
AJIITOPUTM: YMCHHC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO (o) BCIICCTBAXx, ux
IIPEBPALICHUSX U IPAKTUYECKOM IIPUMEHEHUHU.

TpeOoBanus Kk NMpeAMETHBIM Pe3yJbTATAM OCBOEHHUSI Yy4eOHOro mpeamera
«Xumus», pacnpeaeaeHHbIe 110 T0AaM 00y4eHust

Pesynprathl o ronam (GopMyIHpyrOTCs 1O MPUHLIUIY J00aBIEHUS HOBBIX PE3yJIbTaTOB
OT Tofia K TOAY, YK€ Ha3BaHHbIE B MPEIbIIYIIUX IOJjaX MO3UIMH, HO YUUTHIBAIOTCS (PE3yJIbTAThI
OYEPEHOT0 roJla M0 YMOJYAHUIO BKIIFOYAIOT PE3yJIbTaThl MPEAbIIYIIUX JIET).

8 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHSATHH: aTOM, MOJIEKYJa, XUMHYECKHU
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOAHOPOJHAS),
BAJICHTHOCTb, OTHOCHUTEJIBHASI aTOMHAas M MOJIEKYJSIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JOJs XMMHUYECKOTO 3JIEMEHTa B COEIMHEHMH, MOJIAPHBIA 00BEM,
OKCH/I, KHCJIOTa, OCHOBAHHE, COJb, DJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas
peaknus, KiaccH(UKalus peakUui: peakUud COEAWHEHHs, PEeaKkIMHU pPas3IoKEHUs, peaKIiu
3aMeLIeHUs], peakuu OOMeHa, 3K30- U SHAOTEPMUUYECKUE PEaKINU; TEIUIOBOH 3 (eKT peakuuu;
PO aToMa, SJIEKTPOHHBIM CJI0N aTroma, aTOMHasi OpOUTalb, pajnyc aToMa, XUMUYECKasi CBS3b,
MOJSIPHAsE W HENOJIApHAs KOBAJIEHTHAas CBA3b, MOHHAs CBsI3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBas J10JIsl BellecTBa (IIPOLEHTHAs! KOHILIEHTPAIHsI) BpacTBOPE;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX MOHATHH (CM. M. 1) UNIPUMEHSATH
9TH MOHSATHS MPU ONMCAHUU BEIIECTB U UX MPEBPAICHHIH;

UCTOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIS  COCTaBJIeHUs (OPMYN  BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKui, 3JIeKTPOHHOro OanaHca;

OIpeNIeNIATh BaJEHTHOCTH aTOMOB 3JEMEHTOB B OWHApHBIX COEJMHEHUSX; CTENEeHb
OKHCIICHHs JJIEMEHTOB B OMHApHBIX COEAMHEHUSIX C OMOPOHl Ha ONpeleseHHs, B TOM YHUCIIE
CTPYKTYPUPOBAHHBIC;, IPUHAJUICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIAcCy COCAMHEHUH I10
(dopMmynaM; BUJ XUMUUYECKON CBA3M (KOBAJICHTHAs M NOHHAs) B HEOPIraHUYECKUX COCINHEHMSIX;

MMETh IIPEJICTABICHHE O CHUCTEME XMMHUYECKUX 3HAHUM, YMETh C IIOMOILBI YUHUTEIs
IPUMEHATh CUCTEMY XUMHUYECKMX 3HAHWM, Ul YCTAHOBJIEHUS B3aMMOCBSA3H MEXIY M3y4EHHBIM
MaTepHaJoM U MPU MOJyYCHUH HOBBIX 3HAHUH, a TaK)Ke MpU paboTeCc HCTOYHHUKAMH XUMHUECKON
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uHpopmanuu. OpHEHTUPOBATHCS B TOHATHSX W ONEpUPOBATh MMH Ha 0a30BOM YpOBHE,
INPUMEHSTh IPHU BBHIMOJHEHUHM Y4YeOHBIX 3a/laHui U pEHIeHUH PACUETHBIX 3a/ad C OMOpOod Ha
QITOPUTM Y4YeOHBIX JEHCTBUI H3y4YCHHBIC 3aKOHBI W TEOPUH: 3aKOH COXPAHCHHUS MAcCChI,
Ilepuonnueckuii 3axkon .M. MenpaeneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo;
ATOMHO-MOJICKyJIsipHasi Teopusi. COOTHOCHTH O0O3HAUEHUS, KOTOPbIE HMEIOTCS B TaOJHIIe
«lepuognueckas cucrema xumuueckux i3nemeHtoB J[. M. MengeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX J3JIEMEHTOB (COCTaB W 3apsll sjpa, oOIiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHre UX M0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI; HEOPTraHWYECKHE BEIICCTBA; XUMHYCCKHE
peaxuu (10 YKUCIy U COCTaBY YYacTBYIOIIUX B pEaKlMU BEUIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTEIIEHU OKUCIICHUS XUMUYECKHUX AJIEMEHTOB) C OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMHCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB pa3IUYHbIX
KJIACCOB, TOATBEPKIasi OMHCAHUE NPUMEPAMH MOJEKYISPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKLUi ¢ OMIOPOIl Ha CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX COCTaBa M CTPOCHUS,
BO3MOKHOCTH TPOTEKAaHUs] XUMHUYECKHUX [PEBpPALICHUH B pa3JIMYHBIX YCIOBHUSX IIOCIIE
MIPEIBAPUTEIILHOTO OOCYXICHHUS C TIEaroroMm;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJIF0 XMMUYECKOTO 3JIeMEHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEAKIIMU C ONOPOU Ha alITrOPUTM;

MPUMEHATh OCHOBHBIC OIEpAllMd MBICIUTEIBHOM ACATEIHbHOCTH — aHajJu3 M CHHTE3,
CpaBHEHME,000011IeHIe,  CHCTeMaTU3allus, KJaccuQuKanus, BBISIBIICHUE  MPUYUHHO-
CJICJICTBEHHBIX CBSA3EH — I W3YYECHHUS CBOMCTB BEUIECTB M XUMHUYECKUXPEAKIIUH;
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HaAOJI0/IEHHE, HU3MEpPEHUEe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peaJIbHBIH M MBICJICHHBIN) IO PYKOBOJCTBOM II€Jarora, CJelI0BaTh MpaBHIIaM
MOJIb30BaHUS XHMMHUYECKOW TOCYIoil W 1abopaTopHBIM OOOpYIOBaHHEM, a TakKe MpaBHIIaM
oOpareHusi ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBIMOJHEHHUIO JTa0OPaTOPHBIX
XUMHYECKHX OIBITOB MO TMOJTYYEHHIO U COOMpaHHIO Tra3000pa3HBIX BEIIeCTB (BOAOpOJa H
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MacCOBOW JOJeH pPacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE HSKCIEPUMEHTHI IO PaclO3HABAHUIO
pPacTBOPOB IIeNI0Uel U KUCIOT C MMOMOLIbI0 HHIUKATOPOB (JIakMycC, (heHon(TanenH, METHIIOPaHK
U JIp.), TOATBEPXKIAIOIINX KAYeCTBEHHBIM COCTaB HEOPTaHMYECKUX BEIIECTB (KaueCTBEHHBIC
peaKIMu Ha MOHBI) MOJT PYKOBOJICTBOM Tiejarora.

9 KJACC

*  PACKpBIBATH CMBICI OCHOBHBIX XWMHYECKHMX TMOHATHM: XUMWUYECKHWA DHIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTMOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEILIECTBO, BAaJICHTHOCTD,
ANEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUUYECKasl PEaKIHsl, XUMUYIECKasl CBS3b,
TEINIOBOH A(PQEKT peakiud, MOJb, MOJSIPHBIH O0O0BEM, pPACTBOP; AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAss JUCCOLMAIMUS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XHMMUYECKOE paBHOBecHe, oOOpaTuMble M HeoOpaTHMble peakluH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN, OKUCINUTEb, BOCCTAHOBUTEb, OKUCICHUE N
BOCCTaHOBJICHHE, AJUIOTPONHS, aM(pOTEPHOCTb, XUMUYECKasl CBA3b (KOBAJIEHTHAsI, NOHHAS,
MeTaJlJIM4ecKasi), KpUCTalsIMyecKass pemeTka, KOppo3us METalioB, CIUIaBbl; CKOPOCTh
XUMHUYECKON peakuuu, rnpeaenbHo nomnycrumas konuentparus (IT1K) Bemectsa;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUH (CM. M. 1) MIIPUMEHATH
9TH MOHATHUSA IIPU ONMCAHNU BEUIECTB U UX NPEBPALLECHUMN;

* UCHOJb30BaTh 3HAKM MW CHMBOJBI JUIsl  (UKCAlMM PE3YyJNbTAaTOB  HAOIIOJCHMH,
COCTaBJIEHUS] (OPMYJI BELIECTB W YpPaBHEHMH XMMHUYECKMX pPEaKLUH, 3alHUCU JaHHBIX
ycnoBuii 3ama4. Mcnonbs3oBarh 0003HaueHus, umeromuecs B [lepuonuueckoii cucrteme u
TabJIMIe PACTBOPUMOCTH KUCIJIOT, OCHOBAHUH U COJIEH B BOJE [UIsl BBIITOJIHEHUS 33JaHUH,
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ONpEACNATh BAJICHTHOCTb U CTENEHb OKHUCIEHHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUX; IPUHANICKHOCTh BEILIECTB K ONPEACIEHHOMY KJIAacCy COEAUHEHUH C
OIOpOH Ha OIPENEIEHMs], B TOM YHUCIE CTPYKTYPUPOBAHHBIE; BHJIbI XUMHUUECKON CBSI3U
(KoBaJIeHTHas1, MIOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX COCIMHEHMSIX; 3apsi]l HOHA 10
XUMHUYECKON (opMyIie; XapakTep Cpebl B BOJHBIX paCTBOPAX KHCIOT U IIENIOUeH,
packpbiBaTh cMmblca llepunoanueckoro 3akona J[.M. MenneneeBa u 1€eMOHCTPUPOBATH €TI0
NOHMMAaHHME: ONUCHIBATH M XapaKTepu30BaTh TabmnuHyto popmylleproanyeckoit CUCTEMBI
XMMHUYECKHX D3JIEMEHTOB: pa3iuyaTh IOHATHS «rJaBHas noArpynna (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», wmamsie u  OONbIIME TEPUOIBI; COOTHOCHUTH
0003HaueHMs, KOTOPble HMEITCS B IEPUOAMYECKOM TabiuLe, € YHUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XHMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj AJ1pa,
o011ee YKMCIO 3JIEKTPOHOB U PACIpelesIeHue MX IO 3JIEKTPOHHBIM CIIOSIM); OOBACHATH
oOlIe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMMHYECKHX D3JEMEHTOB U HX
COCIMHEHUH B IIPEleax MaJbIX IEPUOIOB U INIABHBIX NOAIPYNI C YYETOM CTPOEHUS UX
aTOMOB;

KIIACCU(UIIUPOBATh  XHUMHUYECKUE AJIEMEHTBHI; HEOPraHUYECKHE BEILIECTBA;
XUMUYECKHE peakiuu (10 YHUCIy U COCTaBY YYACTBYIOIIMX B PEAKIUU BEHIECTB, IO
TEIIOBOMY 3P QEeKTy, 0 U3MEHCHHUIO CTCIICHEH OKHCICHUS XUMHUYECKHX JJIEMEHTOB) C

ONOPO HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) O0IIKE U crienn(UIecKkrue XMMUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEP)KJasi OMHCAHME INPUMEPAMU MOJIEKYJSPHBIX M HOHHBIX
YPaBHEHMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMi ¢ OIIOPOH Ha CXEMBI;

COCTABJISITh YPaBHEHHUs AIEKTPOJIUTUYECKOM IHUCCOLMALMN KHCIOT, IIEJIOYed U COJICH;
NOJIHBIE U COKpAIllEHHBbIE YpaBHEHHs PEaKIMi HOHHOIO OOMEHa; ypaBHEHUS peakuuil,
MOJITBEP K IAIOLIUX CYIIECTBOBAaHNE M€HETUYECKOM CBSA3M MEKY BEIIECTBAMU Pa3INYHbBIX
KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHSA; BO3MO>KHOCTH
NPOTEKaHNUs XHWMUYECKHUX NPEBpAICHUN TOCi€ MPEeIBapUTENbHOTO OOCYXKIEHUS C
[IEaroroM;

BBIUNCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJISIDHYIO Macchl BELIECTB; MAacCOBYIO
JIOJF0 XUMHMUYECKOTO 3JIEMEHTa 1Mo (opMylie COeAMHEHHs; MAaCCOBYIO JOJIIO BEIIECTBAa B
pacTBope; MPOBOAUTH PAcU€Thl MO YPABHEHHMIO XMMHUYECKOW peakluu C ONOpol Ha
AJITOpUTM;

cleoBaTh IpaBWJIaM  I[OJIb30BAHUSA  XMMHMYECKOM TMOCyqod U J1abopaTopHBIM
o0opyIoBaHUEM, a TaKKe MNpaBUiIaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU IO BBIMOJIHEHUIO JJA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH pEAKLWH, MOJATBEPKIAIOIINEe KAaueCTBEHHBIM COCTaB pAa3IMYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJOpUA- OpoMuiA-, HOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, CyNb(]at-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHMSI M MOHBI N3YYEHHBIX METAJIOB,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON JAEITeIbHOCTH — aHaliu3 M CUHTE3,
CpaBHeHHUe, 0000IIeHNe, CUCTEMATH3AIINIO, BBISIBIICHHE PUUYMHHO-CIIEACTBEHHBIX CBS3EH —
JUIS U3YYEHHUS! CBOMCTB BELECTB M XUMUYECKHX pEaKIHil; eCTECTBEHHO-HAyYHbIE METO/IbI
NO3HAaHUS — HAOJIIOJICHUue, W3MEpeHHe, MOJEIMPOBAHME, SKCIEPUMEHT (peasibHbIi U
MBICJICHHBIN ).

TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

N

. HamMeHOBaHMe Pa3JeJIOB U ' Ko/iuecTBo 4acoB . DIIeKTpOHHBIE
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n/n TeM NPOrpaMMbl Ipakr (undposbie)
Bee Kontpo wnueckm  OOpa3oBaTeibHbI
JbHbBIE e e
ro
pa6orel  pador pecypchl
bl
Paszpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi —  BakHas  00JacTh bubmuoreka [JOK
1.1 €CTECTBO3HAHMUSI U IPAKTUYECKOU 5 2 https://m.edsoo.ru/7
NEeATEILHOCTH YeI0BEKA f41837¢
bu6mmoreka [IOK
1.2 BeniecTBa 1 XUMUYECKHE peakiiuu 15 1 https://m.edsoo.ru/7
f41837¢
Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopoa. Ilonsitue 06

bu6mmoreka [IOK

2.1 OKCTIAX 6 1 https://m.edsoo.ru/7
g 141837¢
B TloHsITHE O KHCIOTAX bubnmnoreka [JOK
2.2 Hoﬂilj[zﬂ- © © 0 KHeo 8 1 https://m.edsoo.ru/7
- 141837¢
bubnmoreka [IOK
B .P T
2.3 oco Hj a acmopet. Hormie 0 5 1 1 https://m.edsoo.ru/7
HOBAHUSX
f41837¢
OCHOBHBIE KJIaCChI bu6mmoreka [JOK
2.4 N © OraHHz KHC; - 1 1 1 https://m.edsoo.ru/7
P - FOREE 141837¢
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognueckasi cucrema XuMmmueckux 3jemMeHToB /1.

N. MenneneeBa. CTpoeHne aToMoB. XUMHUYeCKas CBA3b. OKHCIUTEIbHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIIUU

3.1

Ilepronnueckuii 3aKOH U
Ilepronnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

bubmuorexa [JOK
https://m.edsoo.ru/7f
41837¢
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Xumuueckas CBs3b. bubmuoreka [JOK
3.2 OKucCIUTENnbHO- 8 1 https://m.edsoo.ru/7f
BOCCTAHOBUTEIIbHBIC PEAKIIUU 41837c¢c
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f
41837c
bubmuoreka [JOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f
41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
I[MPOT'PAMME
9 KJIACC
KoanuectBo yacos
DJIEeKTPOHHBI
Ipak (uudgposbie)
Ne HaumeHnoBaHue pa3/iesioB u K ungp
OHTPO THYEeC
n/m - TeM MPOTpamMMBbI Bcero  JIbHBIE KHe OGpa3oBaTesbHbI
padoThI pador
pecypcsbl
bl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakuu
[ToBTOpEeHue u yrmyonenue bubnnoreka [JOK
1.1 3HaHUN OCHOBHBIX Pa3/ciIOB 5 1 https://m.edsoo.ru/7f
Kypca 8 Kkiacca 412636
OCHOBHBIE 3aKOHOMEPHOCTH Bu6miorexa LIOK
1.2 Ho o ©3 Za © eP ¢ 4 https://m.edsoo.ru/7f
XUMHUYECKHUX PEAKITHIA
peardt 412636
DIIEKTPOIUTHYECKAS bubnuotexa [JOK
1.3 nuccoruanyst. XuMHYECKHE 8 1 1 https://m.edsoo.ru/7f
peaxkuu B pacTBOpax 412636
Hroro o pazneny 17
Pa3nesa 2. HemeTaibl M X COeIMHEHHS
2.1 OOw1ast XxapakTepUCTHKa 4 1 bubnuoreka [IOK

XUMHUYECKUX dy1eMeHTOB VIIA-

https://m.edsoo.ru/7f
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rpynusl. ['anorensr

OO6m1as XxapakTeprucTruKa
59 XUMHUYECKUX dJIeMeHTOB VIA- 6
’ rpymusl. Cepa u eé

COCIUHECHUA

412636

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

OOm1ast xapaKTepUCTHKA
)3 XUMHUYECKUX 3JIEMEHTOB VA- 7
' rpymmsL. A3ot, Gochop u ux

COCIUHECHUA

OO6mas XxapakTeprucTruKa
24 XUMHUYECKUX dj1eMeHTOB [VA- g
’ rpyNIbl. YTiaepoa U KpeMHUN 1

UX COEIUHEHUSI

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f
41a636

Uroro no pazneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

3.1 OO01me CBOMCTBA METAJLIOB 4

bubmuorexa [JOK
https://m.edsoo.ru/7f
41a636

Baxxaeiinme MeTauibl H UX
3.2 16

COCIUHECHUA

Hroro no paszneny 20

Pasnen 4. Xumus u okpyxamomasi cpeaa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a636

BemectBa n marepuasisl B

bu6mmorexa [IOK

4.1 KUHI TeTOBCKA 3 https://m.edsoo.ru/7f
g 412636
Hroro no pazneny 3
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f
41a636
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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INIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosauyecTBO 4acoB
KoHT Ipax JJIeKTPOHHbIE
Ne Tema ypoKa Bee pPoJb THYEC I[aTa IIH(l)pOBbIe
n/n HbIe KHe H3Yy4YeHH S o0pa3oBaTe/ibHbIE
ro pabdor  pabot pecypchl
bl bl
IIpenmer xumuu. Posb Bu6morexa LIOK
1 z:rsija"‘?i:n 1 02.09.2024 https://m.edsoo.ru/f
f0d210c
BEIIIECTBA
MeTo/bl TTIO3HAHMS B Bubnmorexa LOK
2 s —— 1 04.09.2024 https://m.edsoo.ru/f
f0d227¢
[TpakTrueckas padora Ne
1 «IIpaBuna pa60TBI"B BuGmorexa LOK
3 Ja0OPATOPHH H [IPHEMEL | | 09.09.2024  https:/m.edsoo.ru/f
oOparieHus ¢ £0d23dc
1a60paTOPHBIM -
000pyT0BaHUEM
YucTele BelecTBa U bu6mmoreka [JOK
4 cMecu. CrrocoObl 1 11.09.2024 https://m.edsoo.ru/f
paszueneHus cMecei fO0d26ca
[TpakTnueckas padota Ne
2 I<)<Pa3z[eJIeHI/Ie1?:Mece171 bubmorexa HOK
5 1 1 16.09.2024 https://m.edsoo.ru/f
(Ha an/IMepue OYHCTKHU 24 (0d28c8
MOBapEHHOM COMN)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.2024 https://m.edsoo.ru/f
f0d2a6¢
XUMHUYECKUE PJICMEHTEHL. bu6mmorexa [IOK
7 3HaKu (CHMBOJIBI) 1 23.09.2024  https://m.edsoo.ru/f
XUMHYECKHUX 3JIEMEHTOB f0d2be8
IIpocThle U ClIOXKHBIE Bubmiorexa LIOK
8 BemeCTEa 1 25.09.2024 https://m.edsoo.ru/f
f0d2a6¢
ATOMHO-MOJIEKYJISIPHOE bubmiorexa OK
9 yaenie 1 30.09.2024  https://m.edsoo.ru/f
f0d2d50
10 3aKO0H ITOCTOSIHCTBA 1 02.10.2024 bu6mmoreka [JOK




COCTaBa BEUIECTB.
Xumuaeckas hopmyia.
BaneHnTHOCTH aTOMOB
XUMHYECKHX 3JICMEHTOB

https://m.edsoo.ru/f
fOd2eae

OrtHOCUTEIbHAA aTOMHAS

bubmuoreka [JOK

11 Macca. OTHOCUTEIbHAS 07.10.2024 https://m.edsoo.ru/f
MOJIEKYJIIpHAs Macca f0d323c
Maccosas noJs bubnmoreka [JOK
12 XHMHYECKOT0 3JIEMECHTA B 09.10.2024 https://m.edsoo.ru/f
COCTMHCHUH f0d350c
KonunyecTBo BemecTna. bubmmorexa LIOK
13 Morts. Monsipias macca 14.10.2024 https://m.edsoo.ru/f
£0d5230
dusnyeckue u bubmuorexa [JOK
14 XHUMUYCCKHE SBJICHHUS. 16.10.2024 https://m.edsoo.ru/f
XuMuueckas peakius f0d37fa
[Ipu3Haku u ycinoBust bubnnorexa [HOK
15 MPOTEKAHUS XUMHUYECKHUX 21.10.2024 https://m.edsoo.ru/f
peakui fO0d3al6
3aK0oH COXpaHEHUsI MaCChl bubnuorexa [JOK
16 BEIIIECTB. XUMHUICCKHE 23.10.2024 https://m.edsoo.ru/f
ypaBHEHUS f0d3b88
Brrunciaenus Macchl bu6mmoreka [JOK
17 BEIIECTBA [10 YPaBHEHUSIM 06.11.2024  https://m.edsoo.ru/f
XUMHYECKHUX PEeaKIINi f0d5708
Knaccudukanus
XUMUYECKHUX PEaKLUn bubnuoreka [IOK
18 (coemuHeHwsl, 11.11.2024 https://m.edsoo.ru/f
pa3loKeHus1, 3aMEeIECHNUS, f0d3f34
obMmeHa) 25
M'..B' {IOMOHOCOB N bubmuorexa [JOK
19 ?;:gj;igimonem“ 13.11.2024 | https:/m.edsoo.ru/f
. f0d40c4
CHCTeMaTH3aIrs 3HaHUH
KonTtponpHas padora Nel bubmuoreka [JOK
20 o teme «BeniecTBa u 18.11.2024 https://m.edsoo.ru/f
XUMUYECKHUE PEaKLIN» £0d4290
Bo3ayx — cMmech razos. bubnuorexa [JOK
21 CocraB Bo3ayxa. 20.11.2024 https://m.edsoo.ru/f
Kucnopon. O3om. f0d448e
duzndeckue u bu6mmorexa [IOK
22 XHMHYECKHE CBOMCTBA 25.11.2024 https://m.edsoo.ru/f

KHCJIOpoJia (peakiuu

f0d4614




OKHCJICHUS, TOPCHHUE).
[NousTre 00 oxcUIax

Crioco0bI mosryueHust
KHCIIOpO/Ja B

bubmuoreka [JOK

23 naboparopuu u 27.11.2024  https://m.edsoo.ru/f
IPOMBIIIIIEHHOCTH. f0d497a
[TpumeHeHne Kuciopoaa
TennoBoii 3¢ ekt
XUMUYECKON PEAKLIUH,

TIOHSTHE O bubmuorexa [JOK

24 TEPMOXUMHUYECKOM 02.11.2024  https://m.edsoo.ru/f
ypaBHEHUH, FK30- U £0d4790
SH/IOTEPMHUYECKUX
peaKIusx
TormBo (HedTh, yroib u Butmorexa LOK

25 MeTaH). Sarpsshetiie 04.12.2024  https:/m.edsoo.ru/f
BO3/1yXa, CIIOCOOBI €ro f0ddeda
IPE0TBPALCHHS -
[IpakTuyeckast pabora Ne
3 io TeMe «Hofyqeﬂne u Bubnmorexa LOK

26 cobipane KcrOpoza 09.12.2024  https://m.edsoo.ru/f

L f0d4ae2
U3YyUYEHHE €TI0 CBOHCTBY -
Bonopon — anemeHT u bubnnoreka [JOK

27 MIPOCTOE BEIIECTRO. 11.12.2024 https://m.edsoo.ru/f
Haxoxxnenue B mpupoje f0d4ddo0
buirieciie . bubmuoreka [JOK

pg | MMITCCIE CRONETE 16.12.2024  https://m_edsoo.ru/f
Bozopoaa. [Ipumenenue £0d4ddo
BOJIOpOJIA.

[TonsiTHe 0 KUCIOTaX U % bubmmorexa HOK

29 18.12.2024 https://m.edsoo.ru/f
M f0d50d2
Crioco6b! nosryueHust bubmorexa IOK

30 23.12.2024  https://m.edsoo.ru/f
BOJIOpO/JIa B TabopaTopuu £0d4dd0
IIpakTueckas padora Ne
4 Eo TeMe «HofyquI/Ie u Bubmiorexa LIOK

31 25.12.2024 https://m.edsoo.ru/f
coOupanme Bo;[opcu)z[a, F0d4fA2
U3y4EHHE €r0 CBOMCTBY» -
Konrtponbnas padora Ne2 bubmumoreka [IOK

32 no teme "Kucnopon. 27.12.2024  https://m.edsoo.ru/f
Bonopon" f0d542e

13 MounsipHblii 00BEM Ta30B. 13.01.2005 bubnnorexa [JOK

3akoH ABorajapo.

https://m.edsoo.ru/f




Brruncienus o0néma,
KOJINYECTBA BEIIECTBA
rasa 1o ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA
WM 00BEMY

Boruucnenus 00bEMOB
ra3oB 110 ypPaBHECHUIO

f0d55a0

bu6mmoreka [IOK

34 pEeaKIMi Ha OCHOBE 15.01.2025 https://m.edsoo.ru/f
3aKOHa 00BEMHBIX f0d5708
OTHOIIICHUH ra30B
dusznueckue u bubmuoreka [JOK

35 XHUMHYECKHE CBOMCTBA 18.01.2025 https://m.edsoo.ru/f
BOJIBI fOd587a
CocTaB OCHOBaHHH. Bubnmorexa LOK

36 TonsTie 06 HKATOpAX 23.01.2025 https://m.edsoo.ru/f

f0d59e2
Boga kak pacTBopuTeb.
Hacennerszic 1 bu6mmoreka [IOK

37 HICHACRIIIEHHAIE 25.01.2025  https:/m.edsoo.ru/f
pactBopbl. MaccoBast £0d5b40
JIOJISl BEIIIECTBA B -
pacTBope
[IpakTuueckas padbora Ne
5 o Teme
«[IpurotoBrieHue bubnuotexa [JOK

38 pacTBOPOB C 30.01.2025 https://m.edsoo.ru/f
OonpenenEéHHON MacCOBOM fOdSeba
JI0JIEW paCTBOPEHHOIO
BEILIECTBAY
OKCHUIIBI: COCTaB, 27 bu6mmoreka [IOK

39 KIaccupuKanus, 01.02.2025 https://m.edsoo.ru/f
HOMEHKJIaTypa f0d664e
TTonyuenue u
XI/IMzzeCKI/Ie CBOICTBA Bubnmorexa LIOK

40 CHCTOTHELX 1 OCHOBHELX 06.02.2025 https://m.edsoo.ru/f

f0d664e
OKCHJIOB
OcHOBaHHUsI: COCTaB, bubnuorexa [JOK

41 KJ1acCU(pUKanus, 08.02.2025  https://m.edsoo.ru/f
HOMEHKJIAaTypa f0d67ca
[Tonyuyenue u bubnuorexa [IOK

42 XUMHUYECKHUE CBOMCTBA 13.02.2025 https://m.edsoo.ru/f
OCHOBaHMI f0d67ca

43 Kucnotsi: cocras, 15.02.2025 bubmuorexa [JOK

KIIacCU(pUKaLS,

https://m.edsoo.ru/f




HOMEHKJIaTypa

fOdfee2

[Tonyuenue u

bu6mmoreka [IOK

44 XHMHYECKHUE CBOMCTBA 20.02.2025 https://m.edsoo.ru/f
KHCJIOT fOdfee2
Coun: crnocoObl bu6mmoreka [IOK
45 MOJTYyYEHUS, XUMUYECKHUE 22.02.2025 https://m.edsoo.ru/0
CBOICTBa 0ad9474
[TpakTrueckas padora No
6. Pemienue
AKCIEPUMEHTAIbHBIX bubnuorexa [JOK
46 3a7a4 10 TEME 27.02.2025 https://m.edsoo.ru/0
«OCHOBHBIE KJIACCHI 0ad9b7c
HEOPTraHUYECKHUX
COCJIMHEHU I
I'eneTnueckas CBsI3b BuGmmorexa LOK
47 MEHLY TTavcaNH 01.03.2025  https:/m.edsoo.ru/0
HGOpFaHI/I‘-IEiCKI/IX 0ad9a50
COCTMHCHHI I
O6obuwerne 1 . bubmuoreka [JOK
48 CHETEMATHIAIILE SHATHH 06.03.2025  https:/m.edsoo.ru/0
0 KJlaccax 0ad9ch2
HEOPTraHWYECKUX BEIECTB -
KonTponbnas pabota Ne3
o TeMam "Bona. bubmuoreka [JOK
49 OCHOBHBIE KJIaCChl 13.03.2025 https://m.edsoo.ru/0
HEOPTaHUYECKUX Oad9ela
coequHeHuin"
AHanM3 KOHTPOJIbHOU Bubmmorexa LOK
50 paGoTHI 15.03.2025  https://m.edsoo.ru/f
28 f0d6342
[IepBble ONBITKH
KJaccuukanuu bubnuotexa [JOK
51 XUMHUYECKHUX 3JIEMEHTOB. 20.03.2025 https://m.edsoo.ru/0
[TonsaTHe o rpynmnax Oad9ffa
CXOJHBIX DJIEMEHTOB
[Tepunognueckuil 3aKOH U
Hegnoinqecmﬂ cucrema bubmorexa [TOK
52 22.03.2025 https://m.edsoo.ru/0
XUMHYECKUX JIEMEHTOB
J1. 1. MenneneeBa Uadas2c
[lepHoTb1, TpyTIH bu6mmorexa [IOK
53 no;[rpynn,m ’ 03.04.2025  https://m.edsoo.ru/0
Oada52c
54 CtpoeHue aToOMOB. 05.04.2025 bubmuotexa [JOK

CocTaB aTOMHBIX SIIEP.

https://m.edsoo.ru/Q




HN30TOmEI

Oada342

CtpoeHue 3JIeKTPOHHBIX

000J104€K aTOMOB bubnmoreka [JOK
55 AJIEMEHTOB 10.04.2025 https://m.edsoo.ru/0
[leproauueckoii cucTemsl Oada6bc
. . MenneneeBa
XapakTepucTuKa
XUMHYECKOIr'0 SJIEMEHTA bubmuoreka [JOK
56 0 €r0 MOJIOKEHUIO B 12.04.2025 https://m.edsoo.ru/0
[lepnoauueckoii cucreme Oada824
. . MenneneeBa
3HayeHue
IIepronnueckoro 3akoHa Bu6morexa LIOK
57 JUL ASBITHA HAYIH 1 17.042025  https://m.edsoo.ru/0
npaktuku. 1. 1. o 0ada%6e
MeneneeB — y4EHBIN, -
Mearor ¥ rpaxK1aHuH
DIEeKTPOOTPULIATETLHOCTh bubnuorexa [JOK
58 aTOMOB XHUMHYECKHUX 19.04.2025 https://m.edsoo.ru/0
AJIEMEHTOB Oadaab8
HNonnas xumudeckas bubmorexa HOK
59 CBAAL 24.04.2025 https://m.edsoo.ru/0
Oadac34
KoBanentnas nonsipHas bubmiorexa OK
60 26.04.2025 https://m.edsoo.ru/0
XUMHUYECKasl CBSI3b Oadaab8
KoBanentHas HenonspHas bubmmoreia LIOK
61 03.05.2025 https://m.edsoo.ru/0
XUMHUYECKasl CBSI3b Oadaabo
29 bu6mmoreka [IOK
62 CreneHb OKUCICHUS 10.05.2025 https://m.edsoo.ru/0
Oadae28
OKHUCIUTENBHO- bubmuoreka [JOK
63 BOCCTAaHOBUTEIHHBIE 15.05.2025 https://m.edsoo.ru/0
peakiu 0adb076
OKHCITem 1 bubnmoreka [JOK
64 16.05.2025 https://m.edsoo.ru/0
BOCCTaHOBUTEIH 0adb076
KonTtponbsHas padota Ne4 Bumorexa LIOK
65 o reme «Crpoettie 22.05.2025  https:/m.edsoo.ru/0
aToMa. XuMH4YecKas 0adbAS6
CBSI3b» ot
66 PesepBHbIii ypok. 24.05.2025 bu6mmoreka [IOK




O6o0meHue u https://m.edsoo.ru/0
cHCTeMaTH3aIrs 3HaHUH 0Oadb33c
PesepBHbIii ypok. bubnmoreka [JOK
67 O06o0meHue u 1 24.05.2024  https://m.edsoo.ru/0
CHCTEMAaTU3alMs 3HaHUI 0ad9cb2
Pe3epBHBIit ypOK. bubnuorexa [JOK
68 0O0001EeHue 1 1 28.05.2024 https://m.edsoo.ru/f
CHCTEeMaTHU3alus 3HaHUH f0d61c6
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPO'PAMME
9 KJIACC
KoanuyecTBo yacoB
No Kont DJIeKTPOHHbIE
11/- Tema ypoka Bcer po.ik TpaxTH Aara HHpposbIe
HbIE YyecKue U3ydeHust o0pa3oBaTejibHbIE
" 0 pab6or  paGoThI pecypchbl
bI
E;Ziiﬁ:f;;:ﬂ " bubnunoreka LIOK
1 HEOPIAHMHECKIX 1 03.09.2024 https://m.edsoo.ru/0
Oadb7e2
BCILICCTB
CBolicTBa KJ1acCcoB bubnuoreka [{OK
2 HEOPraHUYECKUX 1 06.09.2024 @ https://m.edsoo.ru/0
BEIIIECTB Oadb59e
Ileproanueckui
3aKOH.
Ilepnoauueckas bubnnorexa [JOK
3 CHCTeMa XUMHUYCCKUX 1 10.09.2024 https://m.edsoo.ru/0
anemenTtoB J[. U. 30 Oadb6b6
MeHnieneena.
Crtpoenue aToma.
AMdoTepHbIE OKCUIBI buomrorexa OK
4 1 THAPOKCHIbI 1 13.09.2024 https://m.edsoo.ru/0
Oadbcb0
Buapl xumuueckoi BuGmorexa OK
5 CEASH H TR 1 16.09.2024  https://m.edsoo.ru/0
KpI/I(,tFaJ'IJ'II/I‘—IeCKI/IX 0adbact
peméTox e
Knaccnpurais . bubmuoreka [{OK
6 EI;MH%CKHX Pealittit 20.09.2023  https:/m.edsoo.ru/0
pa3IUYHBIM Oadbact
pU3HAKaM




ITonsaTHe o ckopoctu
XUMHYECKON PEaKInu.

bubnunoteka LIOK

7 23.09.2024 https://m.edsoo.ru/0
VYcnoBus, BIUSIONINE
Oadbe9a
Ha CKOPOCTb.
IIonsatue o
XHMUYCCKOM
PaBHOBECHH. bubnuorexa [JOK
8 ®aKTOpBbl, BIUSIONINAE 27.09.2024 https://m.edsoo.ru/0
Ha CMEIICHUE Oadc28c
XHMHYECKOTO
paBHOBeCHs
OKHCIUTEIBHO- bu6nmoreka [IOK
9 BOCCTaHOBUTEJIbHEIE 30.09.2024 https://m.edsoo.ru/0
peakuu Oadcade
KonTponpsHas padora
Nel o Teme
10 «BemecTtBo u 04.10. 2024
XHMHYECKHE
pEeaKIIHm
Teopus
ANEKTPOIUTUUECKON bubnmoreka [JOK
11 IYCCOLIMALINH. 07.10.2024 https://m.edsoo.ru/0
CubHEIC U ca0bIie Oadcd68
3JIEKTPOJIUTHI
Peakmuii nonnoro bubmorexa OK
12 oBrera 11.10.2024 https://m.edsoo.ru/0
Oadd448
XuMH4decKkue
CBOMCTBA IfI/ICJ'IOT u BuGmorexa LIOK
3 OcHopammi B enete 14102024 hitps://m.edsoo.ru/0
MpeJICTaBICHH 00 ) 0add5ds
3JIEKTPOJIUTUYECKON -
JIUCCOLMAIAN
Xumudaeckue
CBOMCTBA COJIcH B ) BuGnmorexa LIOK
14 CEETCTPCACTABICHIT 18.10.2024 https://m.edso0.ru/0
00 . 0add8b2
ANEKTPOJIUTUYECKON
JICCOLMAIAN
0O00011eHne n but6mmorekxa [IOK
15 CHCTeMaTHU3alus 21.10.2023 https://m.edsoo.ru/0
3HAHUI Oaddd12
16 Kontponbnas pabota 75.10.2024 bubnuotexa [JOK

Ne2 o Teme

https://m.edsoo.ru/0




«OIIEKTpOIUTHYECKAs OaddecO
JIMCCOLTAIINS.
XUMHYECKHE peaKkuu
B pacTBOpax»
[IpakTuyeckas pabora
bubnunoreka LIOK

Ne 1. «Pemenne

17 SKCTIEpHMEHTABHEIX 05.11.2024 = https://m.edsoo.ru/0
Oaddbfa
3a/1a4
Oo6mas
RapaKTepHCTIIa BuGamorera LIOK
18 X HMIeCKIe 08.11.2024 https://m.edsoo.ru/0
. Oaddfe2
CBOMCTBA Ha IpUMEpe -
xJjopa
XJI0pOBOAOPOA.
CounsiHast KUCTIOTA, bubnuorexa [{OK
19 XUMHUYECKHE 12.11.2024 https://m.edsoo.ru/0
CBOMCTBA, MOJIyYECHHUE, Oadel104
MIPUMEHEHUE
Beruucnenus no
YPapHEHIBIM . bubnuoreka [IOK
g0 NHIMHTICCRIN PEAi, 15.11.2024  https://m.edsoo.ru/0
€CJIM OJTUH U3 Oadedss
peareHToB JIaH B E—
H30BITKE
Obmaz bubmuoreka [{OK
pp  APARTCPHETHEA 19.11.2024  https://m.edsoo.ru/0
snemeHToB VIA-
Oade64a
TPYMIIBI
ANI0TpOTIHBIE 32
MO (DUKAIIIH CEPBI.
Haxoxnenue cepsl u bubmuoteka [IOK
22 €€ COeIMHEHUN B 22.11.2024 https://m.edsoo.ru/0
IIPUPOLE. Oade64a
XuMHUYECKHE
CBOICTBA CEPbI
Oxcuppl cepsl,
CEpPOBOJIOPOI, bubnmnoreka [JOK
23 CTpOEHHUE, 26.11.20234 https://m.edsoo.ru/0
dusnueckue u 0ade802
XUMHUYECKHE CBOMCTBA
CepHas Kucniora, bubnmnoreka [JOK
24 dusnueckue u 29.11.2024 https://m.edsoo.ru/0

XUMHUYCCKUC

Oadea28




CBOMCTBA,
MIPUMEHEHUE

[Tonyuenue cepHoii

;P;C;;ZZIC'KOG bubnunorexa LIOK
25 03.12.2024 https://m.edsoo.ru/0

3arp;13HeHHev OadecSa

OKPY’KaIOIIIECH CPeIb

COCTMHCHUSIMU CEPBI

[IpakTuyeckas pabora

Ne 2

«OKcIepuMeHTaIbHbIE Bu6muotexa [JOK
26 3a1a4yy 110 TEME 06.12. 2024 https://m.edsoo.ru/0

«CBolicTBa Oadea28

COCIUHEHUN

HEMETAJJIOBY

Brruucnenue

MACCOBOH 07 bu6nmorexa LIOK
7  BrIXOAanpodyiIa 10.12.2024  https://m.eds00.ru/0

peaKiiH ot Oadec8a

TEOPETHYCCKHU -

BO3MOJKHOT'O BBIX0J1a

OOmas

XapaKTEePUCTHKA

PHEMEHTOB VA~ bu6nunorexa LIOK
pg  TPymmbL ASOT, 13.12.2024  https://m.edsoo.ru/0

pacnpocTpaHeHue B Oadeeat

npupoje, puznyeckue

U XUMHYECKHE

CBOICTBA

AMMmak, ero 33

¢buznueckue u bubmmnoreka HOK
29 XUMHYECKHE 17.12.2024 https://m.edsoo.ru/0

CBOMCTBA, TOJIyYCHUE 0adf004

U TIpUMEHEHUE

[IpakTuyeckas pabora

Ne 3 mo Teme bubnuotexa [JOK
30 «ITonyuenne 20.12.2024  https://m.edsoo.ru/0

aMMuaka, u3yuyeHue 0adf180

€ro CBOMCTB»

A3orHas Kucnora, eé€ bubnunorexa LIOK
31 buznueckue u 24.12.2024  https://m.edsoo.ru/0

XHMUYECKHE CBOMCTBA 0adf306
3 Hcnons3oBanue 27 12.2004 bubnunorexa LIOK

HUTPATOB U COJIEN

https://m.edsoo.ru/0




aMMOHHUS B KaUeCTBE
MUHEPATIBHBIX
yIOOpEeHMIA.
XuMHUYeCcKoe
3arpsisHEHHE
OKPYKaroIle cpebl
COCIMHEHUSIMU a30Ta

0adf518

docdop, ero

buzndeckue u bubnuorexa [IOK
33 XUMHYECKUE 14.01.2025 https://m.edsoo.ru/0

CBOMCTBA, MOJIyYECHHUE, Oadf68a

3HAuUCHUE

Oxkcun dochopa (V) u

dochopHas KucaoTa.

Hcnonw3oBanue

docdaroB B kauecTBe bubmmoreka [JOK
34 MUHEPATIBHBIX 17.01.2025 = https://m.edsoo.ru/0

yI00peHHil. Oadfc20

3arpsisHEeHUE

IPUPOIHON cpeabl

dbocdaramu

Yraepon,

pacrpocTpaHeHue B bubmmoreka [JOK
35 npupoje, puznyeckue 21.01.2025 @ https://m.edsoo.ru/0

U XUMHUYECKHE Oadfd9c

CBOMCTBA

Oxkcuppl yriaepoaa, ux

¢buznueckue u

XHMVH%CKHG bubmuoreka [IOK
36 LooneTEe: 24312025 https://m.edsoo.ru/0

DKOJIOTHYECKHUE

Oadfebe

po0JieMbl, CBSI3aHHBIE

C OKCHJIOM YTJIepoja

V)

YronpHas KUCIOTa U Bubmmorexa [OK
37 o8 comt 27.01.2025 https://m.edsoo.ru/0

0ae006¢

[TpakTnueckas padota

Ne 4 o Teme

"TToryuenune bubmuorexa [IOK
38 YTJIEKHUCIIOTO rasa. 31.01.2025 https://m.edsoo.ru/0

KauectBennas 0ae027e

pCaKknusd Ha Kap60HaT—

noH"




IlepBoHavanbHbIE

HOHATHA 00 bu6nmoreka [IOK
39 ~ oprammieckux 03.02.2025  https:/m.eds00.ru/0
BEIIIECTBAX KakK O 0ac054e
COCAUHCHHAX -
yriepoja
Kpemuii u ero bu6nmoreka [IOK
40 O — 07.02.2025 https://m.edsoo.ru/0
0ae080a
CrmiKaTHas bubnunoreka LIOK
41 HPOMBILILICHHOCT 10.02.2025 https://m.edsoo.ru/0
0ae080a
[IpakTuyeckas pabora
Ne 5. «Pemenue
JKCIIEPUMEHTAJIbHBIX bubmmoreka [JOK
42 3a7a4 1Mo TemMe 14.02.2025 https://m.edsoo.ru/0
«BaxHeite 0OaeObf2
HEMETaJLIBl U UX
COCAUHCHHMS
KonTponpsHas padora
Ne3 o Teme bubnnorexa [IOK
43 «BaxHeiiue 17.02.2025 https://m.edsoo.ru/0
HEMETAaJLJIBl U X OaeOel8
COCTMHCHUS
OOmas
XapaKTePUCTHKA
XUMHUYECKHX
DJICMEHTOB == bubnuoreka [{OK
4q  MOTALIOB. 21.02.2025  https://m.edsoo.ru/0
Meramnndeckasi CBS3b 35
Oael03e
U MeTaJIndecKast
KPUCTAILTMIECKAS
peuérka. Pu3nyeckue
CBOICTBA METAJIJIOB
XUMUYECKHUE
CBOMCTBA METAJJIOB. bubnuotexa [JOK
45 DIEKTPOXUMUICCKUN 24.02.2025 https://m.edsoo.ru/0
PAI HaNIPSKEHUH 0aell56
METaJIOB
OO611re crocoobI
MOJTyYEHUS] METAJLIOB. bu6muoreka [JOK
46 CmiaBel. Beraucnenus 28.02.2025 https://m.edsoo.ru/0

110 YPaBHEHUSIM
XUMUYECKHUX PEaKLnH,

0aell56




€CJIM OJIVH U3
peareHTOB COACPIKUT
PUMECH

[TonsaTHE 0 KOppO3UHU

bubnunoreka LIOK

47 07.03.2025 https://m.edsoo.ru/0
METaJIIOB 0ae1278
bu6nmoreka [IOK
48 [lenounbIe MeTaIIBI 10.03.2025 https://m.edsoo.ru/0
Oae14b2
Coeumenus bu6nmoreka [IOK
49 14.03.2025 https://m.edsoo.ru/0
MIEJIOYHBIX METAJIJIOB Oaeldb2
bubmuoreka [IOK
so  enouHoseMenbibe 17.03.2025  https:/m.edsoo.ru/0
METaJLIbI Oael5e8
Baueiturme bubnuorexa [{OK
51 COCHUHEH 21.03.2025  https:/m.edsoo.ru/0
IEJI0YHO3EMEITbHBIX 0ac15¢8
METAaJLJIOB -
Brruncaenus mo
YPaBHEHHIIM . Bbu6moteka [JOK
5p  HMHHCCKHX PEARIIL, 24.032025  https:/m.edsoo.ru/0
€CJIM OJTUH U3 0ac1750
pEareHTOB COAEPIKUT E—
npuMecH
JKécTkocTh BOJIBI U bu6mmoreka IIOK
53 CITOCOOBI €€ 04.04.2025 https://m.edsoo.ru/0
YCTpaHEHHUS 0ae1886
[IpakTnueckas pabora
Ne 6 o Teme 36
"Pemenue bu6mmoteka IIOK
54 JKCIIEPUMEHTAaIbHbIE 07.04.2025 | https://m.edsoo.ru/0
3aJ1a4y Ha Oaelae8
pacro3HaBaHHe
KaTHOHOB"
but6mmorekxa [IOK
55 AnroMuHUT 11.04.2025 https://m.edsoo.ru/0
Oaelcb4
AmMdoTtepHbie bu6muoreka [JOK
56 CBOICTBA OKCHA U 14.04.2025 https://m.edsoo.ru/0
TUAPOKCUAA Oaelc64
bubnunorexa LIOK
57 Kenezo 18.04.2025 https://m.edsoo.ru/0

0ael1d86




CoennaeHns xKeiesa.

bubnunoreka LIOK

58 ['eneTnveckue psapl 21.04.2025 https://m.edsoo.ru/0
Kenesa 0ae35e6
O6o0meHue u
59 CncTeMaTiaiie 25.04.2025
3HAHUH 110 TeME
«MeTtannb»
[IpakTuyeckas pabora
Ne 7. Pemienue
3KCIIEPUMEHTAJIbHBIX bubmmoreka [JOK
60 3a7a4 1Mo TemMe 29.04.2025 https://m.edsoo.ru/0
«BaxHeiiue Oae3de8
METAaJLIbI M UX
COCAUHCHHMS
KonTponpsHas padora
Ne4 o Teme
61 «BaxHeiiue 03.05.2025
METAaJLIbI M UX
COCAUHCHHMS
EZITHGZ(;ITaTB?B bubnunoreka LIOK
62 . 06.05.2025 https://m.edsoo.ru/0
MTOBCEIHCBHOU JKU3HU
0ae3f50
YyeJoBeKa
XuMu4ueckoe bu6mmoreka IIOK
63 3arpsi3HEHUE 10.05.2025 https://m.edsoo.ru/0
OKPY>KaIOIIIEH CpeIbl 0ae4270
Ports xminit B bubmuorexa [JOK
64 I;ngol{riiecmx 14.05.2025  https://m.edsoo.ru/0
0ae4270
npoOem 37
g?jg;iizeyi(m bubmmoreka [JOK
65 17.05.2025 https://m.edsoo.ru/0
CI/ICTel\faTI/ISaHI/IH 02c0d0a
3HAHHI A
gegsgz:{lzeyﬁ(m bubmmoreka [JOK
66 20.05.2025 https://m.edsoo.ru/0
CI/ICTel\faTI/ISaHI/IH 0adb33c
3HAHHI e
PesepBHBIi ypOK.
g7 | Obobuennen 23.05.2024
CHUCTEMaTH3aITUs
3HAHUU
68 PesepBHbIi ypoOK.




OBIIEE KOJIMYECTBO 63 4 7

YACOB I10 ITPOITPAMME
YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 8 kinacc/ Kysuenosa H.E., TutoBa 1.M., I'apa H.H., AkiimonepHoe o01iecTBo
«M3narenscTBO «IIpocsemenue»

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3mareascTBo
«IIpocBemieHue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKunoHepHOe
obmectBo «M3narenpcTBO «IIpocBerieHne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'abpuensn, O. C. HacronpHast KHUra yuuTens. XUMUs. 8 KII.: METOAUYECKOE IocoOue
/.- M.: bnuk mmoc, 2000
2. Pagenxuii A. M. Xumus. Jlunaktudeckuit marepuan. 8-9 kiaccel: mocoOue as yuuTens.-
M.: [Ipocsemienue, 2012. - 127c¢.
3. I'abpuensn, O. C. HactonpHas kHura yuutens. Xumus. 9 K J11.: MeToaudeckoe nocodue / O.
C. l'abpuensu, U. I'. Octpoymos.- M.: [Ipoda, 2010
4. I'abpuensn, O. C. Xumus. 9 xinacc.: KOHTPOJIbHBIE U POBEPOYHbIE paboThI K yueOHUKY O.
C. l'abpuensina «Xumus. 9 / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. — M.:
Hpoda, 2009r.
5. I'abpuensn, O. C. U3zyuaem xumuio B 9 ki1.: nuaaktudeckue marepuaisl / O. C. 'abpuenss,
N. T'. OctpoymoB.- M.: bauk mtoc, 2009r.
6. 'abpuensH, O. C. XuMus B TecTax, 3afaudax, ynpaxsHeHusx. 8— 9 xi. / O. C. 'abpuenss,
H. I1. Bockob6oitnukosa.-M.: Ipoda, 2009r. 38

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. www. school-coolection.edu.ru
2. WWWw.prosv.ru
3. www.school.edu.ru
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