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AJAIITUPOBAHHASA PABOYAS ITPOI'PAMMA

y4eOHOro npeaMera « XumMush)
J1s1 00yYaroIMXCsl C 3aJIePKKOM MICUXUYECKOTO Pa3BUTHS (BapuaHT 7)
5-9 xnaccoB
OCHOBHOT0 00111€r0 00pa3oBaHus



HOACHUTEJBHASA 3AIIUCKA
B cooTtBercTBUM ¢ TpeOoBaHUsAMH (eaepaTbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJIapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs OOYYAIOIIUXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3/10pOBbs pa3paboTaHa paboyas nmporpamMma yueOHOro mnpeamMera « XuMus» Uit o0ydaromuxcs 8-9
KJIACCOB C 3aJI€P’KKOM NICUXUUYECKOT0 pa3BUTHsI BApUAHT 7.
Pabouas mporpamma o yuebHoMy nipeameTy «Xumus» 11 8-9 knacca oOyuaromuxcs ¢ 3[1P
pa3paboTaHa Ha OCHOBE HOPMATHBHO-IIPABOBBIX JIOKYMEHTOB.

[IporpaMMa Mo XMMHK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJI€HA Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpasoBanms, mnpenctaBieHHbBIX B OI'OC OO0, a takxke deaepanbHOl pabodeil mporpaMMbl
BOCITUTAHUS.

AgnantupoBaHHas mporpamMma 1o «Xumuu» st odywaromuxcs ¢ 3[IP Hyxnmarommxcs B
MIPOJIOHTAIIMH CTICIUAIEHBIX 00pa30BaTEIbHBIX YCIOBHI HA YpOBHE OCHOBHOTO 00IIIEro 00pa3oBaHuUs
U YYUTHIBAET BO3PACTHBIE M IICHUXOJOTHYECKHE OCOOCHHOCTH OOy4arouMxcs ¢ 3aJepiKKOoil
TICUXUYECKOTO Pa3BUTHSL.

OcoObie 00Opa3oBaTesbHbIE MOTPEOHOCTH paznuyaroTcs y oOydaromuxcsi ¢ OB3 pasubix
KaTeropHii, MOCKOJIbKY 3a7at0TCs CTeU(UKON HAPYIICHUS] TICUXUYECKOTO Pa3BUTHS, ONPEICISIIOT
0COOYI0 JIOTHKY TOCTPOEHHUs y4eOHOro Mpolecca U HaXOASIT CBOE OTPAKEHHE B CTPYKTYpe H
coJiep>KaHuu 00pa30BaHMUs.

Hapsiny ¢ aTuM coBpeMeHHbIE Hay4YHbIE MPEICTaBICHHUS 00 OCOOCHHOCTSIX MCUXO(PHU3NIECKOTO
Pa3BHUTHUS PA3HBIX TPYIIT 00YYAIONINXCS MO3BOJISIFOT BRIJICIIUTH 00pa30BaTeIbHBIC TOTPEOHOCTH, KaK
obmue st Becex oOyuaronuxcst ¢ OB3, tak u cnenuduyeckue.

OO6mumu it Becex obyvaromuxcs ¢ 3I1P sBnsitoTCsS TpyIHOCTH MPOU3BOJIBHON CaMOpPETYJISALNH,
3aMEJICHHBIN TeMII ¥ HEPaBHOMEPHOE KaueCTBO CTAHOBJIEHHS BBICIIUX MCUXUYECKHX (DYHKIUH,
MOTHUBALIMOHHBIX U KOTHUTUBHBIX COCTABIIAIOIINX MTO3HABATEIILHON JEATEIHHOCTH.

Jnsa  HekoTopweix oOywarommxcs ¢ 3I[IP  xapakrepusl cremyromue —crneurduueckue
o0Opa3oBaTeNbHbIC MOTPEOHOCTH: TOBBINICHHAS HCTOINAEMOCTh C COITYTCTBYIOIIMM CHUXCHHEM
YMCTBEHHON pabOTOCIIOCOOHOCTH M YCTOMYMBOCTH K MHTEIEKTYaIbHBIM W SMOIMOHATHHBIM
Harpy3kaMm, 4TO TPOSIBJISIETCS B PACCTPOMCTBaX BHUMAaHMs, CIA0OCTH MPOM3BOJIBHON PEryisiuu
NEeSATEIbHOCTH.

Jlnia 3HauuTenbHOM yactu obyvatouiuxces ¢ 3[IP tunuyen takxke u neUINUT MO3HABATENbHBIX,
PEYEBBIX U COIMATBHO-TIEPIIENITUBHBIX U KOMMYHUKATHBHBIX CIIOCOOHOCTEH.

OTH 00yJaronuecs XapakTepU3yITCsl YPOBHEM Pa3BUTHS HIKE BO3PACTHON HOPMBI, OTCTaBaHUE
MOJKET TMPOSBIATHCA B LIEJIOM WJIH JIOKAJbHO B OTAETBHBIX (YHKIUSX (3aMEUICHHBIN TeMIT WU
HEpPAaBHOMEPHOE CTAaHOBJICHHWE [IO3HABATEJIbHOM JesTeNbHOCTH). (OTMedaloTcs HapylIeHUs
BHUMAaHUs, TMaMsITH, BOCHOPHUATHUS M JAPYTHX [O3HABaTEIbHBIX MPOLECCOB, YMCTBEHHOMU
paboTOCTIOCOOHOCTH U IIEJICHAMNPABICHHOCTH JCSTEILHOCTH, B TOW WM WHOM CTETEHU
3aTPYAHSIONIME YCBOGHUE LIKOJIBHBIX HOPM U IIKOJBHYIO aanTanuio B 1eaoM. IIpon3BoibHOCTS,
CaMOKOHTPOJIb, CAMOPETYJISIUS B TOBEIECHUU M JIEATEIbHOCTH, KakK MpaBuio, cHOpMHUPOBAHBI
HegocTaTouyHo. O0y4aeMOCTh YAOBIETBOPUTENbHAS, HO YacTO H30UparenbHas U HEYCTOWYUBAs,
3aBUCAIIAS OT YPOBHSI CIIOKHOCTH W CYOBEKTHBHOW TPHUBJICKATEIHLHOCTH BHJIA JEATEIBHOCTH, a
TaKkKe OT aKTyaJbHOTO SMOILIMOHAJIBLHOTO COCTOsIHMS. Bo3MOXHa HEalanTUBHOCTH IOBEJICHUS,
CBsA3aHHAs KaK C HEJOCTAaTOYHBIM TIOHMMaHUEM COIHAIBHBIX HOPM, TaK M C HapylleHHEeM
SMOIMOHAIIBHON PETYISIIIUU, TUIEPAKTUBHOCTBIO.

I1. OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA
VY4eOubiii npeamer «XUMHS» BXOAUT B TNPEIMETHYIO o0nacTh «EcTecTBeHHOHay4YHbIE
npeaMeThl». B cucteMe ectecTBeHHOHAYYHOTO 00pa30BaHUs XMMUS KaK ydeOHBIN ITpeIMET 3aHUMAaeT
BaYKHOE MECTO B [TO3HAHUU 3aKOHOB MPUPOJIbI, POPMUPOBAHUU HAYUYHON KAapTHUHBI MHUpa, CO3JaHUU
OCHOBBI XMMHUYECKHMX 3HAHHM, HEOOXOAMMBIX JJISi MOBCEIHEBHOH >KHM3HH, HAaBBIKOB 3/I0POBOTO U
0e30IacHOro JJIs 4elIOBEKa M OKpYyKarolled ero cpeisl oOpas3a JKHU3HH, a TaKK€ B BOCIIMTAaHUU
JKOJIOTUYECKOU KYJIbTYpPHI.



YcnemHocTh U3y4eHns: XUMHUH CBA3aHA C OBJIQJICHUEM XUMUYECKUM SI3bIKOM, COOTIOIEHUEM
npaBwi1 Oe30macHOM pabOThl MPH  BHIIOJHEHUM XMMHYECKOTO SKCIEPUMEHTa, OCO3HAHUEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTMMH NIPEAMETaMHU IIKOJBHOTO Kypca.

[Iporpamma BkiItO4YaeT B ce0si OCHOBBI HEOPTraHWYECKONW M OPraHMYECKOW XUMHH. | maBHOM
uaeell TporpaMMbl SBISIETCS Co3AaHue 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHMKA MO XHMUH,
BBIPQKEHHBIX B (hOpMeE, COOTBETCTBYIOIIEH BO3PACTy O0yUaIOLIUXCSI U UX 0COOBIM 00pa30BaTEIbHBIM
noTpeOHOCTSIM.

B comepxaHuM JaHHOrO Kypca MPEICTaBICHbl OCHOBOIOJATAOIIME XHMHYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME M3YYEHHUE COCTaBa M CTPOEHUS BEILECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHUs, MPOrHO3UPOBAHHE CBOMCTB BEIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTEU
XUMHUUYECKUX MPEBPAILIECHUN U MYTEH yIIpaBIEeHNUs UMHU B LENSIX IOJYyYEHUs BEIIECTB U MaTEpUAIOB.

TeopeTnyeckyr0 OCHOBY M3Y4Y€HUSI HEOPraHWYECKOM XUMHUU COCTABJISIET AaTOMHO-
MoOJeKyJisipHoe yuenue, [lepuonmueckuii 3akoH [[.M. MenzaeneeBa ¢ KpaTKMMU CBEAEHUSIMHU O
CTPOEHUHU aTOMa, BUJAX XUMUYECKON CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKLIUM.

B wusyuenum Kypca 3HauMTeNbHas POJb OTBOAUTCS XHUMHUYECKOMY OKCIIEPUMEHTY:
MPOBEJICHUIO TMPAKTUYECKUX U JIaODOpaTOpHBIX paboOT, OMHCAHHUIO PE3YJIbTATOB YUYEHUYECKOTO
9KCIIEPUMEHTA, COOIIOACHUIO HOPM U IIPaBHJI O€3011acHOM pabOThl B XUMUUECKOH J1abopaTOpUH.

Peanuzanus gaHHON mporpammsbl B mpoliecce oOydeHus: mo3Boiut obydarommumes ¢ 3I1P
YCBOMUTDH KJIFOUEBbIE XMMHUYECKHE KOMIIETEHIIMM U MOHATh POJIb U 3HAYEHUE XUMUU CPEeIU IPYTHUxX
HayK O IpUpOJE.

W3yuenne XuMuM  cHnocoOCTBYeT  (HOPMUPOBAHHIO y  OOYy4arOIIMXCS  HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHUIO OOIICHAyYHBIX METONOB (HAOMIOJeHHE, H3MEpPEeHHEe, HKCIIEPHUMEHT,
MOJIETTUPOBAaHUE), OCBOCHHUIO IMPAKTUYECKOI'O0 MPUMEHEHHsS Hay4yHBbIX 3HAaHUH, OCHOBAaHHOI'O Ha
MEXIIPEAMETHBIX CBS3sIX C npeameramu «Okpyxaroumid wmup», «®Dusuka», «buomorus»,
«[eorpadusi», «Marematuka» U (QOPMHPYET KOMIETCHIUH, HEOOXOIUMBIC JUIS TPOJOJDKCHUS
o0pa3oBaHMs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne xuMuu cnocoOCTByeT pa3BuTHiO y oOywaromuxcsi ¢ 3IIP mpocTpaHCTBEHHOTO
BOOOpakeHUs, (YyHKIMOHAIBHOW TPAMOTHOCTH, YMEHHS BOCHPUHUMATh M  KPUTHUYECKU
aHAJIM3UPOBATh MHPOPMALINIO, IPEACTABIEHHYIO B Pa3IMYHbIX (opMax. 3HAYMMOCTb MPEAMETA [
pasBUTHs KU3HEHHOW KommeTeHIMH oOyuatomuxcs c 3[IP 3akirouaercs B yCBOGHHMM OCHOBBI
XUMHUYECKUX 3HAHUH, HEOOXOIUMBIX JUIsl TOBCETHEBHOM KM3HU; HABBIKOB 3/I0POBOT0 U O€3011aCHOT0
JUIs 4eJIOBEeKa U OKpYXKarollell ero cpeibl 00pasa sku3HU; GOPMHUPOBAHUH FKOJIOTHUYECKOH KYJIBTYpHI.

[Iporpamma oTpakaeTr conepkaHue OOydeHUs mpeaMeTy «XHUMHsS» C YYETOM OCOOBIX
o0pa3oBaTenbHbIX MoTpedHOCcTeH 00yyaromuxcs ¢ 3I1P. OBnagenue yueGHbIM IpeIMeToM «XUMHUSD»
MIPEACTABIISIET ONPEACICHHYIO TPYAHOCTD Tt oOyuaromumxcs ¢ 3[1P. DTo cBs3ano ¢ 0co6eHHOCTIMI
MBICIIUTENBHON JIeATeNbHOCTH, MEePUOANYECKMMU KOJeOaHWSIMU BHUMAHHUS, MajbiM 00BEMOM
MaMsITH, HEAOCTATOYHOCTBIO OOIIEro 3amaca 3HaHWH, MOHMKEHHBIM TIO3HABaTEIbHBIM UHTEPECOM U
HU3KUM YPOBHEM PEUEBOT0 PA3BUTHS.

Jns mpeononeHus TPYAHOCTEH B H3YYEHHH Y4eOHOro mpemMera «XuMHUs» HE0O0XoIuma
ajanTanus o0beMa M xapakTepa yuyeOHOro MaTepuasia K MO3HaBaTeIbHBIM BO3MOXKHOCTSIM JaHHOM
KaTeropuu OO0yYarommuxcsi, y4eT HX OCOOEHHOCTEeH pa3BUTHUS: HCIOIb30BAaHUE aJTOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEXIIPEAMETHBIX CBSA3EH, IOCTENEHHOE YCI0KHEHNE N3Y4aeMOro MaTepHrala.

[Ipy m3ydyeHHH XMMHUH HEOOXOAMMO OCYIIECTBIISITH B3aUMOJECHCTBHE Ha IOJIMCEHCOPHOI
OCHOBE.

TeopeTnueckuii  Marepuall PEKOMEHAYETCS M3y4aTb B  MpOIECCE  MPAKTUYECKOMN
NESATENBHOCTH. BO3MOXHO BBIIEIEHUE OTACIBHBIX YpPOKOB Ha pEIIEHHE 3aJad B CBS3H CO
CIIO)KHOCTBIO aHaln3a Tekcta oOydaromumucsa ¢ 3IIP. Oprannueckoe eIUHCTBO MPAKTHUYECKOH U
MBICIIMTEIBHON JEATENbHOCTH OOYYaIOUIMXCS HA YpOKaxX XUMHHM CIIOCOOCTBYET NPOYHOMY U
OCO3HAaHHOMY YCBOEHHIO Oa3MCHBIX XMUMHUYECKMX 3HaHUH U yMeHuid. Ocoboe BHHUMaHuE MpU
W3YYEHUH XHMHU YJIENAeTCs M3YYEHUIO «CKBO3HBIX» MOHATUH M (HOPMUPOBAHMIO HaBbIKa
CTPYKTYpUpPOBaHHUS MaTepuaa.

Henn u 3aga4n n3y4eHust y4eOHOro npeamera «XuMHs»



Obwue yeau n3ydeHus yueOHOTro mpeamera «XuMusy» npeactasieHs! B [IpumepHoit paboueit

porpaMme OCHOBHOTO 0011ero oOpa3oBanus. OHM aKTyaIM3UPOBAHBI C YIETOM HOBBIX IPUOPHTETOB
B CHCTEME OCHOBHOro oOmiero oOpa3oBaHUS, HANpPaBICHHOCTH OOY4YEHHs Ha pa3BUTHE U
CaMOpa3BUTHE JTMYHOCTH, POPMHUPOBAHUE €€ MHTEIUIEKTa U 00mel KyapTypsl. O0y4eHue yMEHHIO
YUUTBCS ¥ IPOJIOJDKATH CBOE 00pa30BaHUE CAMOCTOSTEIBHO B HACTOAIIEE BPeMsI SIBIISICTCS OJTHOW U3
BOXHEHIHNX (YHKINH YI€OHBIX MIPEIMETOB, B TOM YHCIIE H «XUMHN».

Hns obyuaromuxest ¢ 3[1P, Tak ke, Kak ¥ JJi1 HOPMATUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,

OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MpOrpaMmy, TOMUHHUPYIOIIEe 3HaUeHHEe MPuoOpeTaoT
TaKHe yenu, Kak:

dbopMupoBaHUE MHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY ~ MPHUHATUIO PEUICHHWH, CIIOCOOHOM aJanTupoBarbcs K  OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

HalpaBJIEHHOCTh  OOy4yeHMs Ha  CHUCTEMAaruyeckoe MNPUOOLICHHE  YYalIuxcs K
CaMOCTOSITEJIbHOW IO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM M IPAKTUYECKUM METOAAM
NO3HaHUs, POPMHUPYIOIIUM MOTHBALIMIO ¥ PA3BUTHE CIOCOOHOCTEN K XUMUH;

o0ecrieueHre YCIOBUHM, CHOCOOCTBYIOIIUX MPUOOPETEHHIO OOy4YalOUIUMUCS  OIMbITa
pa3HoO0pa3HON J1eATEIbHOCTH, IO3HAHNS U CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOUYEBbIX
KOMITETEHI[HH ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JACSITEILHOCTH,
(dopMupoBaHuE YMEHUN OOBSCHATDH U OLIEHUBATh SIBJICHUSI OKPY>KAIOLIET0 MUPAa HA OCHOBAaHUU
3HAHWH U OIbITA, MOJYYEHHBIX [IPU U3YYEHUH XUMUU;

¢dopmupoBanue y 0OyYaromUXCsi T'yMaHHUCTUYECKHX OTHOIICHWH, MOHUMAHHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH U1 BBIPAOOTKU SKOJIOTUYECKHU 1I€TIECO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JIEATENBHOCTH B LIEJSIX COXPAHEHUSI CBOETO 30POBbS U OKPYKAIOLIEH TPUPOIHOM
Cpenbl;

pa3BUTHE MOTHBALIMU K O0yYEHHIO, CIIOCOOHOCTE K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOCHHS OOIICUETOBEUYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBLIOOpY
npodIIs M HaPaBICHHOCTH JAaJbHEUIIer0 00ydeHusl.

Kypc HampaBineH Ha pelleHHe CHeIyIIUX 3a0ay, O0eCHeuMBAIOIINX peaTH3alHio

JUIHOCTHO-OPUEHTUPOBAHHOTO U JEATSIEHOCTHOTO TIOJIX0I0B K O0YICHHUIO XUMUN 00YUAIOIIUXCS C
3I1P Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUS:

q)OpMHpOBaHI/Ie MNEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX HpeI[CTaBJ'ICHHfI O BCIIECCTBAX, UX
MPEBpaICHUSIX U TMPAKTUYECKOM MNPUMEHEHUHU; OBJaJIEHUE TMOHITUMHBIM amnmapaTtoM u
CHUMBOJIMYCCKHUM SI3BIKOM XHUMUH,

0CO3HaHHE 00BEKTUBHOM 3HAYMMOCTH OCHOB XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUA, XUMHNYCCKUX HpeBpaHIeHHfI HCOPTaHNUYCCKUX U OPraHUYCCKUX BCHICCTB KaK
OCHOBBI MHOTUX SIBJICHHH >KMBOM W HEXHUBOW MPHUPOJBI, yIIyOleHHE MPEeICTaBICHUH O
MaT€puajlbHOM CIUHCTBC MHUpPA,

OBIIAJICHME OCHOBAMHM XUMHYECKOH TIpPaMOTHOCTU: CIOCOOHOCTHIO AaHANM3UPOBATh U
00BEKTUBHO OLCHUBATHL JKU3HCHHBLIC CHUTyallMHh, CBA3aHHBIC C XI/IMH@ﬁ, HaBbIKaMH
0e30MmacHOro 00palleHus C BeIIeCTBAMH, UCIIOIb3yEMbIMU B TOBCETHEBHOM JKU3HH, YMEHUEM
AQHAJIM3UPOBATh M TUTAHUPOBATH SKOJIOTHYECKH 0€30TacHOE TIOBEACHUE B IENSAX COXPAHCHHS
3JI0POBBS U OKPYIKAIOIIEH Cpebl;

dbopMHUpOBaHWE YMEHHH yCTAaHABIMBATH CBSI3W MEXKIY peadbHO HAOIIOMaeMBIMU
XUMHUYECKUMH SBICHUSMH U TPOILECCAMH, MPOUCXOMAIIMMH B MHUKPOMHpPE, OOBICHSITH
MPUYHUHBI MHOTOOOPA3Hs BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa U CTPOCHHUS, a TAKIKE
3aBUCHUMOCTb TPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

an06peTeHHe OITbITAa UCITIOJIB30BAHUA PA3JIMYHBIX MECTOJ0B U3YUCHH A BEUICCTB, Ha6J'IIOI[eHI/I$I
3a WX TPEBpAIICHUSIMU TPU TPOBEICHUU HECIOXKHBIX XHUMHUECKHX DSKCIIEPUMEHTOB C
HCITOJIb30BaHUEM JTA0OPATOPHOTO 00OPYIOBAHUS U IPUOOPOB;

dbopMupoBaHue MPEICTABICHUN O 3HAYCHUH XUMUYECKONH HAYKH U PEUICHUH COBPEMEHHBIX
SKOJIOTHUYECCKUX HpO6.]'IeM, B TOM 4YHCJIC B IPEAOTBPAIICHNN TEXHOICHHBIX W SKOJIOTHYCCKUX
KaracTpod.



I1I. OIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

B cootBerctBuu ¢ @DenepallbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOr0 001Iero o0pa3zoBaHusi y4eOHBIA MpeaMeT «XHUMHUS» BXOJUT B IPEIMETHYIO 001acThb
«EcTecTBeHHOHAYYHBIE PEMETHI» U SBIISETCS 00s3aTEIbHBIM TSI U3YUCHHUS.

VY4eOHBIM IIaHOM Ha €€ n3ydeHue oTBe/ieHO 136 yuyeOHbIX YacoB — 10 2 4 B HEJE0 B 8 1 9
KJIacCax COOTBETCTBEHHO.

Conepkanre ydeOHOTo TmpeameTa «XuMus», mpeacTtaBieHHoe B I[IpumepHoit paboueit
nporpamme, cootBerctByer DPI'OC OOO, paspaborano ¢ yuerom [lpumepHON OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus M0 Y4eOHOMY MpeAMETY « XUMUs»,
cooTBeTcTBYeT [IpMepHO#l afanTUpOBaHHONH OCHOBHOUM 00pa30BaTEIbHOM MPOTrpaMMe OCHOBHOTO
o0miero o6pazoBaHus 00y4darOIIUXCs C 3a/IEPKKON ICUXUYECKOTO Pa3BUTHSL.

IV. ONUCAHUE HEHHOCTHBIX OPUEHTUPOB COJAEP)KAHUS YYEBHOI'O
NPEAMETA

OO6yuenue yueOHOMY MpeaMeTy «XUMHs» HEOOXOIUMO CTPOUTh Ha CO3JJaHUU ONTHUMAIbHBIX
YCIOBUH AJIi YCBOEGHHUs IporpaMMHoro Matepuana oOyvarommumucs ¢ 3IIP. bonbmioe BHMMaHue
JOJKHO OBITH yZIeNIeHO 0TOOpY yueOHOTO Marepuaia B COOTBETCTBUH C MPUHIIUIIOM JIOCTYITHOCTH
OpU coxpaHeHHH obmero 0azoBoro ypoBHsA. OH JOKEH IO COJEPXKaHUI0 U 00beMy ObITh
alanTHPOBaHHBIM s oOyuatommxcsi ¢ 3IIP B cooTBeTcTBHM € MX 0COOBIMH 0Opa30BATEIbHBIMH
norpeOHocTsAMU. CrienyeT 001er4yuTh oBiajieHue Matepuaiom odydarouumucs ¢ 3I1P nocpencrsom
€ro JeTaJbHOrO OOBSCHEHUS C CHCTEMAaTHYECKHM IOBTOPOM, MHOTOKPAaTHOW TpPEHUPOBKOHW B
IPUMEHEHUH 3HAaHUM C HCII0JIb30BAaHUEM IIPUEMOB AITOPUTMU3ALIUU U BU3YaJIbHBIX OIIOp, 00y4eHUs
CTPYKTYpUPOBAHHUIO MaTepraa.

Bonbiioe 3HaueHue Ui MOJIHOLIEHHOI'O YCBOGHMs y4eOHOIro marepuaia MMeeT Oomopa Ha
MEXITPEIMETHBIE CBSI3U BOIPOCOB, M3y4aeMbIX B JJAHHOM KypCe, C TAKIMH YY€OHBIMHU MPEIMETaMHU
kak «[eorpadpus», «Pusuka», «buonorusy». Ilo3Boass paccMaTpuBaTh OJMH U TOT XK€ Y4EOHBIN
MaTepuall C pa3HBIX TOYEK 3pPEHUsS, MEKIPEIMETHBIE CBS3M CIOCOOCTBYIOT €ro JIydIIeMmy
OCMBICJIEHHIO0, 60JIee MPOYHOMY 3aKPEIICHHIO MOJIyYE€HHBIX 3HaHUHN U MPAaKTUYECKUX YMEHUH.

[lpy mOATOTOBKE K YypOKaM yUYUTENb JOJDKEH MPeaycMOTpeTh (QopMHUpOBaHUE Yy
o0yyJaroImuxcs yMEHUI aHaIM3UpOBaTh, CPABHUBATh, 000011aTh N3y4aeMblil MaTepHal, IIIaHUPOBATh
MPECTOSIYI0 paboTy, OCYLIECTBIATh CAaMOKOHTPOJb. Heo0XoauMo MOCTOSIHHO ClEeIuTh 3a
IIPAaBUIBHOCTBIO peueBoro opopmiIeHHs Bbicka3blBaHUM oOydatomuxcs ¢ 311P.

B cBa3u ¢ 0COOEGHHOCTSIMM TOBENEHUSU JedreiabHocTH oOywaromuxcss ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOIUM CTPOXKAUIIMKA KOHTPOJIb COOJIIOAEHUS
MpaBWJI TEXHUKHU 0€30I1aCHOCTHU IPU MPOBEACHUH Ja0OPATOPHBIX pabOT B XUMUYECKOM KaOHHETE.

[TpumepHble BuIbI neaTenabHOCcTH oOydatomuxcst ¢ 3IIP, oOycioBneHHble 0COOBIMU
00pa3oBaTeNbHBIMU TOTPEOHOCTSIMH U OOECIEYUBAIOIINE OCMBICICHHOE OCBOEHHE COJEp)KaHUH
o0pa30BaHUsl 110 NPEIMETY «XUMHUSD)

Copneprxanue BUAOB JiesTeNibHOCTH oOydatonuxcs ¢ 3[1P Ha ypokax XuMHM OIpeenseTcs ux
0coObIMU 00Opa3zoBareabHbIMU MOTpeOHOCTSIMH. [Tomumo mmpoko ucnonszyembix B OOIT OOO
o0ImUX A7 BCeX OOYyYaroIIUXCs BHJOB JEATEIBHOCTH CIEAYeT YCHUIMTh BHJIBI JIEATEILHOCTH,
cnenu@uaHbIe 71 JTAHHOW KaTeTOPHH O0YyYaIoIUXCs, I 00€CTIeUeHUs] OCMBICIICHHOTO OCBOCHUS
cojiepKaHusi 0Opa30BaHUs IO MPEAMETY: YCUJICHHME MPEIMETHO-NPAKTHUECKONW IEsTEeIbHOCTH C
aKTUBU3AlMEN CEHCOPHBIX CUCTEM; UepeIOBaHNE BUJIOB JIEATEIbHOCTH, 3a/IEHCTBYIOIINUX pa3IU4YHbIE
CEHCOpPHBIE CHUCTEMbI; OCBOCHHME MaTepuaya ¢ ONOpOW Ha aJrOpUTM; «IIOIIArOBOCTH» B U3YyUEHHUH
MaTepuasa; HCIOJIb30BaHWE JIOMOJHUTEIBbHOW BHU3YyaJbHOM OMOphI (MJIaHbl, 0Opaslbl, CXEMBI,
11a0JIoHBI, OMOpHble Tabmuubl). s pa3Butus y oOywatomuxcs ¢ 3I1P ymenus nenatb BBIBOABI,
(dbopMHpOBaHUS TPaMOTHOI'O PEYEBOT0 BHICKA3bIBaHUSI HEOOXOAMMO HCIOIb30BaTh OMIOPHBIE CIIOBA U
kiume. Ocoboe BHHUMaHHE CJEAyeT YIeIUTh OOYYCHHIO CTPYKTYPHPOBAHHUIO MaTepHana:
COCTaBJIEHHE PUCYHOUHBIX U BEpOAIbHBIX CXEM, COCTABIEHHE Ta0JIUL], COCTaBJIEHUE KIIacCCU(DUKALUU
¢ 0003HAaYEHHBIMU OCHOBAHUSAMHU JUTSI KJIACCU(DUKALIMY M HATIOJTHEHUE UX IPUMEPAMHU U JIp.



ITpumepHas TemaTuyecKkas U TepMUHoOJIOrHYecKas jekcuka cooreTctsyer OOIT OOO.

Hns obyuaromuxcsi ¢ 3P cymecTBeHHBIMH SIBISFOTCS TIPHEMBI PaOOTHI € JIGKCHYECKUM
MaTepuaioM 1o npeamety. [IpoBoaurcs cnennanbHas paboTa 1Mo BBEICHUIO B aKTHUBHBIN CIIOBAph
OoOy4aroluXxcsi COOTBETCTBYIOIIEH TEepMHHOJOTMHU. M3ydyaeMble TEpMHUHBI BBOZISTCS  Ha
MOJIUCEHCOPHOW  OCHOBE, 00s3aTenbHa BU3yallbHAs TOJJEPXKKA, aJITOPUTMBI  pabOTBl €
OTpe/ieNIEHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaInu3alui TEPMUHOJIOTHH.

V. JUYHOCTHBIE, METAITIPEJMETHBIE U IPEJMETHBIE PE3YJIbTATHI
OCBOEHMUSA YYEBHOI'O ITIPEJIMETA
B menom pesynbrathl ocBocHHs oOydaromumucs ¢ 3IIP yueOHOro mpemmera «XuMHS»
JOJDKHBI COBIAJaTh C pe3ylbTaTaMd MPUMEPHON pabouell mporpaMMbl OCHOBHOTO OOLIEro
oOpa3zoBanus. Hanbomnee 3HAYUMMBIMU SIBIISIFOTCSL:

JIM4HOCTHBIE pPE3yNbTATHI:

MOTHUBAIMS K 00Y4EHUIO U LIeIeHANPaBICHHON 103HaBaTEIbHON 1€ TeIbHOCTH;

YCTAaHOBKA HA OCMBICIIGHUE JIMYHOTO  ONbITA, HAOMIOACHUH 33 XMMHYECKUMU
JKCIIEPUMEHTAMH;

OpHUEHTAIMs Ha MpaBUJIa UHAWBUIYaJIbHOTO U KOJUIEKTUBHOI'O 0€30I1aCHOrO MOBEIEHUS MPU
B3aMMOJECHCTBUM C XMMUYECKUMHU BELIECTBAMU U COCIUHEHUSIMU;

[IPAKTUYECKOE M3yueHue Npodeccuil u Tpyda pazIudyHOro poja, B TOM YHUCJIE HA OCHOBE
IPUMEHEHHS U3y4aeMOoro NpeAMETHOI0 3HaHUs (Harnpumep, 1a00paHT XMMHUYECKOTI0 aHaIu3a);

YBa)XEHUE K TPYAY U pe3yjbTaTaM TPYJOBOU AESITEIbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHHIO JajbHEWIIEH WHIUBUAYAIBHONM TPAEKTOPUU
0o0pa3oBaHMs HA OCHOBE OPUEHTHPOBKH B MHpE Mpodeccuil 1 mpopheCCHOHATBHBIX MPEAIOYTCHUH,
YBa)KUTEJIBHOTO OTHOLICHHUS K TPYLY;

OCO3HAHHE CBOETO MOBEJCHHSI C TOYKU 3PEHHs OMACHOCTH WM 0€30IMacHOCTH Uisl ce0sl Witn
IUISL OKPYKAIOIINX;

OCHOBBI ~ JKOJOTMYECKOM  KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIIJIEHUS, TPUOOPETEHHUE OIBITA HIKOJIOTHUECKU OPUEHTHPOBAHHON PAKTUYECKON
NeSITEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

OCO3HaHME IOCIEACTBUI M HENpHUATHE BpeIHBIX NpPUBbIUEK (YHOTpeOJeHus ankoroJs,
HapKOTHUKOB, KYpEHHUsI) U UHBIX (POPM Bpea JUisl PU3NYECKOr0 U MCUXUUYECKOTO 370POBbS;

NPUHIATHE PELICHUM B KM3HEHHOW CHUTyallud Ha OCHOBE IEPEHOCA MOJIYYEHHBIX B XOJE
oOyueHusl 3HaHUH B aKTyaJIbHYIO CUTYallHI0, BOCIIOJIHATh AEPUIMT UH(OPMALINN;

TOTOBHOCTb OTOMpPATh M UCIIOJIb30BaTh HYKHYIO HH(OPMAIIIO B COOTBETCTBHH C KOHTEKCTOM
YKW3HEHHOW CUTYAIIUH.

MeranpeameTHble pe3yiabTaThl

OBajicHHe YHUBEPCATbHBIMH YUCOHBIMH MTO3HABATEIBHBIMH JICHCTBUSMU:

BBIABJIATH IPUYMUHBI U CICACTBUA IMIPOCTBIX XUMHUYCCKUX HBHeHI/II\/'I;

OCYILIECTBIIATh CPaBHEHHUE, KIACCUPUKAIMIO XUMHUYECKUX BEIISCTB IO  3aJaHHBIM
OCHOBAHUAM U KPUTCPUAM I YKA3aHHBIX JIOTHYCCKHUX onepaum‘/'l;

CTPOWUTH JIOTUYECKOE CYKICHHE TIOCJIe TPEABAPUTEIBLHOIO aHajiKh3a, BKIIOYAOIIEe
YCTAHOBJICHHUEC NPUYNHHO-CICACTBCHHBIX CBH3€I\/'I;

BBISIBIIATh JeOUIIUTHI MH(OOPMAIMH, JaHHBIX, HEOOXOAMMBIX JIJISl PEIICHHUS MOCTABICHHOM
3a1a4H;

npeoOpa30BhIBaTh HHGOPMAIIHIO U3 OJTHOTO BUA B IPYroOM (TAOJUILY B TEKCT U TIp.);

CO31aBaThb, IPUMCHATE U HpeO6p330BI)IBaTB 3HAaKW U CUMBOJIbI, MOJCJIN U CXEMBI IJId pCUICHUA
y4eOHBIX M ITO3HABATEIBHBIX 33/1a4 C TOMOIIIBIO ME/1arora;

C TIOMOIIBIO II€Jarora IPOBOAWUTH XUMHAYECKUN OIIBIT, HECJIOKHBIN OKCIICPUMCHT, IJId
YCTaHOBJICHHSI 0COOEHHOCTEH 00BEKTa H3yUEeHHUS, IPUUNHHO-CIICACTBEHHBIX CBSA3EH M 3aBUCUMOCTEN
00BEKTOB MEXKTY CO00ii;



C MOMOIIBIO TEJarora Wik CaMOCTOSTEIbHO (OpMyIUpOBaTh OOOOIICHHS M BBIBOABI IO
pe3ylbTaTtaM NpOBEACHHOIO HAOIIOIEHUS, OIBITA;

IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE XUMHUYECKHUX MPOIIECCOB U MX MOCIEICTBHUS;

MCKaTh WM OTOMpaTh HHPOPMAIIMIO UM JJaHHBIE U3 UCTOYHHUKOB C YYETOM MPEJIOKEHHOMN
yueOHOIl 3a/1a41 U 33/1aHHBIX KPUTEPHUEB.

OBnazneHre yHUBEpPCAIbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

OpPraHW30BBIBATH y4eOHOE B3aWMOJACHCTBHE B Tpymme (ONpeaensTh OOIIHMe IeNH,
pacnpenenaTh poju, JOroBapuBaThbCs ApYr ¢ APYTOM U T. 11.).

C TIOMOIIBIO TIEJ]arora WM CaMOCTOSITEIbHO COCTABJIATh YCTHBIE M MHCbMEHHBIC TEKCTHI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPHUAJIOB JIJISl BBICTYIUICHUS TIEpe]] Ay AUTOPUEI;

OpPraHU30BBIBATh Y4E€OHOE COTPYJHHYECTBO U COBMECTHYIO JESATEIBHOCTH C YYHUTEIEM H
CBEPCTHHKAMH;, paboTaTh MHAMWBUIYAJIbHO U B IpYIIeE: HAXOAUTH OOlIee pelleHre U pa3peuiarhb
KOH(UIMKTBI Ha OCHOBE COIIACOBAaHMSA IMO3WIMHA W YydeTra HHTEPECcOB; (HOPMYIHPOBATH,
apryMeHTHUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaga B OOLIMI MPOAYKT, NPUHUMATh M Pa3AeisiTh
OTBETCTBEHHOCTb U MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEepe]l TPYIIOH.

OBnajieHre yHUBEPCATbHBIMH YUCOHBIMH PETYISTHBHBIME JEHCTBUSMU:

oOHapyxuBaTh H (HOpMYIHpPOBaTh Y4eOHYIO MpoOIeMy, ONpeAeNsiTh Iesib y4eOHOU
NeSTeIbHOCTH;

BJIQJIETh OCHOBAMH CaMOKOHTPOJISl, CAMOOILICHKH, MPUHATHS PEHICHUNH U OCYILECTBICHHS
OCO3HAHHOTO BbIOOpa B yUe€OHOU U MO3HABATEIBHOM €S TEIILHOCTH;

COOTHOCUTD CBOU JICHCTBUS C INIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIIECTBIISATH KOHTPOIb CBOEH
JESTeIBbHOCTH B TPOLECCE JOCTHIKCHHS PEe3yNbTaTa, ONpPENeNsiTh CIOCOObI JIeHCTBUN B paMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHUPOBATH CBOM JIEHCTBUS B COOTBETCTBHU C
W3MEHSIOLIENCS CUTYallue;

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUH U TpeJiaraTh IaH ee U3MEHEHHUS,

NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUH YU4eOHOH 3a1auu;

MOHUMAaTh MPUYMHBI, [T0 KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMbli pe3yabTaT AesTeIbHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAallpaBJICHUsI, TPEOYIOIne NanbHEHIIel paboThl;

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY UEJIOBEKY, €r0 MHEHHUIO.

IIpenmeTHBIE PE3YIBTATHI

B cocraBe mnpeameTHBIX pE3yIbTATOB 10 OCBOCHHMIO O0OS3aTENILHOTO COJIEP)KaHUSA,
YCTAHOBJICHHOTO JaHHOM IpuUMepHOM paboueil mporpaMMoi, BBIIEISAIOT: HayYHbIEe 3HAHUS, YMEHUS
U crocoObl AEWCTBUH, crienuduyecKkue sl yueOHOro npeamera «XuMus», BUIbl 1€AT€IbHOCTHU 110
MOJTyYEHHIO HOBOT'O 3HaHUS, €r0 MHTEpIpeTaluu, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IUYHBIX
y4€OHBIX U HOBBIX CUTYalIUsIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHUM NPUPOABI, MOHUMaHUE
O00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HAayKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa O0I1Iel KyIbTYphl U IPAKTUYECKOH IesITeIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO
oOniecTBa; MOHUMaHNE MECTa XUMUHU CPEJI APYTUX €CTECTBEHHBIX HAYK;

BIIQJICHUE OCHOBAMH IIOHATUMHOIO ammapara W CHUMBOJIUYECKOIO S3bIKa XUMHUU JUIS
cocTaBjeHHs] GOpMyJl HEOPraHMYECKUX BEUIECTB, YPABHEHUM XUMHUYECKHX peakiuil (¢ onopoil Ha
QITOPUTM Y4YeOHBIX NeHCTBUI); BiageHHe ocHoBamH xuMudeckoi HomeHkiarypel (IUPAC u
TPUBUAIBHOMN) M YMEHHE UCTIONIb30BaTh €€ JJIs pelIeHNs y4eOHO-TI03HaBaTEeIbHBIX 3a/1a4 C TOMOIIbIO
YUYUTENS; YMEHHE HCIOJIb30BaTh MOJIENU Il OOBSICHEHUS CTPOEHUS aTOMOB M MOJIEKYN I10
AITOPUTMY C OTIOPOM Ha ONPEEIICHHS;

IIPEACTABIICHUE O CUCTEME XUMHUUYECKUX 3HAHUM U YMEHUE C IIOMOLIBIO YUUTENS IPUMEHATh
CUCTEMY XMMHUYECKUX 3HAHUM JUIsI yCTAHOBIIEHUS B3aMMOCBSI3€M MEXIY N3yYEHHBIM MAaTEpUaAIOM U
IIPU TIOJTYYE€HUHU HOBBIX 3HAHUH, a TAKXKe B MPOLIECCE BHIMOJIHEHUS YUeOHbIX 33JaHUi U TIpu paboTe ¢
HMCTOYHUKAMU XMMHUYECKON MHPOPMAIH, KOTOpasi BKIFOYAET:

BAKHEUINNE XMMHWYECKUE IIOHATHS: XUMUYECKHM JJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
IIPOCTOE U CJIOYKHOE BEILECTBO, OJHOPOAHAS U HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE aTOMHAs U
MOJIEKYJISIpHAs MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHbIN 00beM, OKCH,



KHUCJIOTa, OCHOBaHME, COJNb (CpeAHss), XUMHUYECKas pEeakUus, peaklUH COCTUHEHHUS, pPeaKIuH
pasNoKeHUS, PEAKIMK 3aMEIICHHs, pPeaKkIuu OOMeHa, TeruioBOH H(h(dEKT peakiuu, 3K30- M
SHAOTEPMHUUYECKUE PpEAKLUH, PAacTBOp, MaccoBas [0Ji1 XMMHUYECKOTO 3JIEMEHTA B COEAUHEHMH,
MaccoBasl 10JIs1 M IPOLEHTHAsE KOHLIEHTpAlLMsl BEIECTBA B PACTBOPE, AAPO aTOMA, MIEKTPUUYECKUI
CJION aToma, aToMHasi OpOWTajb, paAUyC aToMa, BAJIEHTHOCTb, CTENEHb OKHUCIECHMS, XUMHUYECKas
CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJSPHAs M HENOJIApHAs KOBAJICHTHAs CBsA3b, MOHHAS CBS3b,
METaJJIMYECKasl CBSI3b, KpPUCTAJUIMUECKAs pelleTka (aTOMHas, HWOHHAas, MeTajuIndyeckKas,
MOJICKYJISIpHAsl), WOH, KaTHOH, AaHHUOH, OJJIEKTPOJIUT U HE 3IIEKTPOJIMUT, SICKTPOIUTHUECKAS
JMCCOLMAIUS, PEAKIIUH HOHHOTO 0OMEHA, OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTEND
U BOCCTAaHOBMTEIb, OKHCICHHE M BOCCTAHOBIICHHE, OJJIEKTPOJIM3, XHMHUYECKOE PaBHOBECHE,
oOpaTumble U HEOOpaTUMBbIE PEAKIMH, CKOPOCTh XMMUYECKOH PEaKIMU, KaTalau3aTrop, MpeaesibHO
nonycrtumast konuentpauus (I1/1K), koppo3ust MeTaiios, CIUIaBbl;

OCHOBOIIOJIATraolllMe 3aKOHbl XMMHUHU: 3aKOH COXpaHEeHMsI macchl, [lepumonnyeckuil 3akoH
. . MeHnneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJIIPHAs TEOPHUsl, TEOPUS DJIEKTPOJIUTUUECKON TMCCOLMALINY, A
TaK)K€ NPEICTABICHHUA O HAYYHBIX METOJAX II03HAHUSA, B TOM 4YHCIE JKCIEPUMEHTAIbHBIX U
TEOPETUUYECKUX METOJIaX UCCIIEI0BAHUS BEIIECTB U U3YUYEHUS XUMHUUECKUX PEaKIINii;

IpeCTaBICHUE O NMEPUOAMUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB (panuyc
aToOMa, 3JIEKTPOOTPULATEIILHOCTh), MPOCTBIX U CIIOKHBIX BELIECTB OT IOJIOXKEHMSI AJIEMEHTOB B
[lepuonuueckoil cucreme (B MajblX Iepuojax M IJIaBHBIX HOATrPYIIAx) U 3JIEKTPOHHOIO CTPOEHUS
aToMa; yMEHHE OOBSCHATH CBSI3b MOJIOKEHU AJ1eMeHTa B [leproanyeckoil cucteMe ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sapa, o0liee Yucio
AJIEKTPOHOB), paclpeieieHUEM 3JIEKTPOHOB IO SHEPreTHYECKHM YPOBHSIM aTOMOB IEPBBIX TPEX
NEPUOJIOB, KMl U KaJIbLHsl; KIaCCU(PULIMPOBATh XMMUYECKHE 3JIEMEHTHI C OIIOPOI Ha OIpeIesIeHUs
¢bu3nIecKoro cMbicia NU(POBBIX JaHHBIX IEPUOANIECKON TaOIUIIBL;

yMeHue Kiaccu(uuupoBaTb XHMHYECKHE JJIEMEHTHI, HEOPraHMYEeCKHE BEIeCTBa MU
XUMHUYECKHE DPEAKIMH C ONOPOM Ha CXEMBbI; OIpPENEisATh BAJEHTHOCTh M CTENEHb OKHUCICHUS
XUMHMUYECKHX DJIEMEHTOB, BMJ XHMHMYECKON CBS3M M THUIl KPUCTAIUIMYECKOH CTPYKTYphHl B
COEIMHEHMSX, 3apsA] UOHA, XapaKTep Cpelbl B BOAHBIX PAacTBOpPax BEIIECTB (KHCIOT, OCHOBAHUN),
OKHCIIUTEIb U BOCCTAHOBUTEIIb IO AJITOPUTMY YUEOHBIX AEHCTBUIH;

YMEHHE XapaKTepU30BaTh C ONIOPOM Ha CXeMy (PU3NUECKHE U XUMUYECKUE CBOMCTBA IMPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, aamas, KpeMHuUH, a3ot, pocdop, cepa, Xjop, HATPHi,
KaJIni, MarHui, KajbI[Md, aJIOMHHHM, JKEJIe30) U CIIOKHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX
pacTBOpoOB (BOJAA, aMMMAK, XJIOPOBOAOPOJ, CEPOBOAOPO, OKCUIBI U TUAPOKCUABI MeTauioB | - ITA
rpynn, amomunus, meau (II), uunka, sxenesa (II u III), okcunet yraepoaa (I u IV), kpemuus (IV),
azora u ocdopa (III u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas, ¢pochopHas,
yroJibHasi, KpEMHHEBasi KUCJIOTa U MX COJIM); ONHUCHIBaTh C OMOPOM Ha IJIaH U KIIOYEBBIE CIIOBA;
YMEHHE MPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX COCTaBa U
CTPOEHMSI TIOCTIe MPEABAPUTEIBHOIO aHaIN3a M0/l PyKOBOJICTBOM II€/1arora, IpUMEHEHHUE BEIIECTB B
3aBUCHUMOCTH OT MX CBOMCTB, BO3MOKHOCTb IPOTEKaHMSI XUMHUYECKUX IPEBPAIIECHUN B Pa3InYHBIX
YCIIOBUSIX, BIMSHUE BEIIECTB U XMMHYECKHX MPOIECCOB HA OPraHMU3M YeJIOBEKa M OKPYKAIOIIYIO
IIPUPOJIHYIO CPELY;

YMEHHE COCTaBIJIATH MO 00pa3lly, CXeMe, aJrOpUTMy y4eOHBIX NEHCTBUN MOJEKYJISIpPHBIE U
WMOHHBIE YpaBHEHHMs peakuuil (B TOM 4HcCIe peakiuuil HMOHHOro oOMeHa M OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX  pEaKUuil), WUIIOCTPUPYIOLIIUX  XUMHUYECKHME CBOMCTBA  HM3YyUEHHBIX
KJIaCCOB / TPYII HEOPTaHUMYECKUX BEIECTB, a TAKXKE MOATBEPHKIAIOIINX FeHETHYECKYIO B3aUMOCBSI3b
MEXy HUMH;

YMEHHME BBIYMCIATH OTHOCUTEIBHYIO MOJEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOI'0 3J€MEHTa B COEIMHEHUH, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpE,
KOJINYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ onopoit Ha ob1mue GopMyIibl; yMEHUE TPOBOIUTH
pacueTsl 0 YpaBHEHUSAM XUMUYECKUX peaKluil U HaXOAUTh KOJMYECTBO BEUIECTBA, 00bEM U MacCy
peareHToB WU MPOIYKTOB PEAKIMK C OMOPO Ha 0Opa3ell, arOpuT™ yueOHbIX ACHCTBU;

BJIAJICHUE OCHOBHBIMHM METOJaMU HAy4YHOTO TIO3HaHUS (HaONIOJeHHE, W3MEpEHue,
HKCIEPUMEHT, MOJEIMPOBAHUE) NPU HM3YUYEHUHU BELIECTB M XMMUYECKHUX SBICHMHA C ONOpPOM Ha



JITOPUTM y4eOHBIX JICHCTBUI; yMEHHE CPOPMYTUPOBATH MPOOIEeMy U IPEATIOKUTH IyTH €€ PEIICHUS
C TIOMOINBIO IIEarora; 3HaHWE OCHOB O0€30MacHOW pabOThl € XMMHUYECKHMH BEIIECTBAMH,
XUMUYECKOH MOCYA0H 1 1a00paTOpHBIM 000pyI0BaHUEM;

HaJIMYUe TPAKTHYECKUX HABHIKOB IUIAHUPOBAHUS W  OCYIIECTBICHHUS  CIIEAYIOIINX
XUMHAYECKHX OSKCIIEPUMEHTOB IO PYKOBOACTBOM YUHUTENs C OOCYKACHHEM IIaHa pabOThl MU
COCTaBJICHUEM TaOJIUIIBI:

U3y4eHHE U ONUCaHNe (PU3UUYECKUX CBOMCTB BEIIECTB;

O3HAaKOMJICHHE ¢ PU3MYECKUMHU U XUMHYECKUMU SBJICHUSIMH;

OTIBITHI, WIUTIOCTPUPYIOIINE MPU3HAKY POTEKAHUS XUMUYECKUX PEAKIIHA;

U3y4eHUE COCOOOB pa3eICHUs CMECel;

MOJIy4YEeHUE KUCIIOPOJIa ¥ U3YUYEHHUE €r0 CBOWCTB;

HOJy4eHHE BOAOPOJIA U U3yYECHHUE €r0 CBOWCTB;

MOJIy4YEeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE eTr0 CBOWCTB;

IPUTOTOBIICHHE PACTBOPOB C OIMPEACIIEHHON MacCOBOM /10JIel paCTBOPEHHOTO BEIIECTBA;

UCCJIEJOBAaHHUE M ONMCAaHNE CBOWCTB HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX KIACCOB;

NPUMEHEHHE WHAMKATOPOB (JJAKMYcCa, METWIIOpaHka U (eHondranenHa) Ui onpeaeeHus
XapakTepa cpelibl B pacTBOpax KUCIOT M IIENI0Yei;

U3ydeHHE B3aUMOJCHCTBUS KUCIIOT C METAaJUIaMHU, OKCHJIAaMH METAJUIOB, PACTBOPUMBIMHU U
HEepacTBOPHUMBIMU OCHOBAHHSMHU, COJISIMU;

MOJTy4eHHE HEPAaCTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJHOTO MeTailjla APYrMM M3 pacTBOpa COJIH;

UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MAPOKCH/IOB ATFOMUHUS U IIMHKA;

pelIeHne SKCHEPUMEHTAIBHBIX 3a7a4 Mo Teme «OCHOBHBIE KIIACCHI HEOPraHMYECKUX
COCIMHCHHI;

pelIeHre SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «JJIEKTPOIUTHYECKAs UCCOLIHALII;

pelIeHne SKCIepUMEHTAIBHBIX 3aj1ad 10 TeMe «BakHelIe HeMeTauTbl U KX COSAMHEHUS;

pelIeHne IKCIIEPUMEHTANBHBIX 337134 110 TeMe «BaxkHel1e MeTasibl U UX COeAMHEHUS;

XUMHYECKHE SKCIIEPHUMEHTHI, WILTIOCTPUPYIOIINE MPHU3HAKHA MPOTEKAaHUS PEaKIUi MOHHOTO
oOMeHa;

Ka4eCTBEHHBIE PEAKIIMH Ha IPUCYTCTBYIOINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OpOMH/I-
, Mo I-, cyabdat-, pocdart-, kKapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCUI-MOHBI, KATHOHBI aMMOHHUS,
MarHusi, Kajablus, alFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HuHKa;

YMEHHUE NPEICTaBIATh PE3yJbTaThl SKCHEpUMEHTa B (OpPME BBIBOJIOB, J0KA3aTENIbCTB,
rpaduKOB U TaOJIHII ¥ BBISIBISITH SMITUPHUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE IMpaBUJIaMH O€30MacHOro OOpallleHusl C BEIIeCTBAMM, HCIOJIb3yeMbIMU B
MOBCEJTHEBHON JKM3HW, a TaKKe NpaBWIAMH TIOBEJICHHS B IENAX COEpeKEHUs 370pPOBbS U
OKpy>Karoliel MNpUpOTHON Cpelbl; MOHMMaHUEe Bpela (OMacHOCTH) BO3ACUCTBUS Ha JKUBBIE
OpPTaHU3MBbI OTPEICICHHBIX BEIIECTB, a TaK)Ke CIOCOOOB YMEHBIICHHS W IPEIOTBPAICHUS HX
BPEJIHOTO BO3/ICHCTBHSI; IOHUMaHNE 3HAUEHHSI )KUPOB, OCJIKOB, YIJIEBOOB JIJIsl OPraHU3Ma YeJIOBEKa;

BJIaJICHNEC OCHOBAMH XHMHYECKOH TPAMOTHOCTH, BKIIOYAIONMIEH YMEHHE TPaBUIIBHO
UCMOJIb30BaTh M3YYECHHBIE BEIIECTBA M MaTepHaibl (B TOM YHMCIE, MHUHEpaJIbHBIE YHOOpEeHMS,
METaJUTBl W CIUIaBbl, MPOAYKTHI TEPEpaOdOTKH TMPHUPOIHBIX HCTOYHHKOB YIIIEBOJOPOIOB (YTJIs,
IPUPOJHOTO Tasza, HepTH) B OBITY, CEILCKOM XO3siCTBE, Ha NMPOU3BOJCTBE; YMEHUE NPUBOAUTH
MIPUMEPHI MPABMIILHOTO UCTIONB30BaHUS H3YUCHHBIX BEIIECTB U MAaTEPHAJIOB;

YMEHHUE YCTaHABIMBATh CBA3HM MEXKJy peajibHO HaOII0AaeMbIMU XUMUYECKUMU SIBJICHUSMH U
nporeccaMy, MPOUCXOMANIMMH B MakKpO- M MHKPOMHpPE, OOBSICHATH TPUYHHBI MHOTO00pa3us
BEIIECTB; YMEHUE MHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSMM JPYTUX YU4eOHBIX MPEIMETOB C
MTOMOIIIBIO TIE/Iarora;

npezcTaBieHne o cdepax MpopecCHOHATBHONW JEATENIbHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSX XMUMHYECKOW HAYKW; HAIW4HE
ombiTa paboTBHl € pa3IMYHBIMH HCTOYHMKAMHU HMH(OpManmuu 1O XUMHH (HAyYHO-TIOMYJISIpHAas
JIUTeparypa, CIOBapH, CIPAaBOYHHMKH, HWHTEPHET-PECYPChI) C OMOpPOM Ha QJIrOPUTM: YMEHHE



OOBEKTHBHO OICHMBATh HWH(POPMALMIO O BEIIECTBAX, HMX IMPEBpAILEHUSIX U MPAKTHUYECKOM
[IPUMEHEHHH.
VI. COAEP)KAHUE YYEBHOTI'O ITPEJIMETA «XUMUS»

8 KJIACC

[lepBoHavaIbHBIE XUMUYECKUE ITOHATHUSA

[Ipeamer xumuu. Ponb xumuu B sxu3HU 4yenoBekal. Tena u Bemectsa. @uznueckue CBOMCTBA
BEILLECTB. ATperaTHOe€ COCTOSIHHE BELIECTB. XUMHUS B CHUCTEME HayK. UMCThIe BELIECTBA U CMECH.
CriocoOwI paznenenus cmeceid. [IpaBuna 6e30macHOro oOpalieHusl ¢ BeMECTBAaMH U J1ab0paTOPHBIM
obopynoBanueMm. [TonsiTue 0 MeTOaX MO3HAHUS B XUMHUHU.

ATOMBI U MOJNEKYJIbl. XUMUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX DJIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTeie U c0KHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckast popmyiia. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca. MaccoBast 107151 XUMUYECKOTO JIEMEHTA B
COETUHEHUH.

®u3znueckue M XUMHUUYECKHE SABJICHMS. XHUMHYecKas peakuus. [Ipu3HakKm XUMHYECKUX
peakuuii. YpaBHeHHUs] XUMUYECKUX Peakluid. 3aKOH COXpaHEeHHUs! Macchl BemecTB. Kinaccudukanus
XUMHUYECKUX peakluii (COeTUHEHMs, pa3I0KEHHs, 3aMeIleHuUs, OOMEeHa).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKON IMOCY/IOH, ¢ MpaBWIaMu pabOTHI B
naboparopuu u npuéMaMu oOpalieHus c J1abopaTOPHBIM O0OPYIOBAHUEM; U3YUEHHE U OMHCAHUE
(bu3NIeCKUX CBOMCTB 00pa3I0B HEOPraHWYECKHUX BEIECTB; HAOMOaeHHE (HU3NUYECKHX (TIaBICHUE
BOCKa, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIICHHE U KOHJICHCAIIUS BOJbl) U XUMHUYECKUX
(ropeHue cBeud, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBUE MeJla C KUCIIOTOM) SBJICHUM,
HaONIo/IeHWe U OINKCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakluil (pas3ioxkeHue caxapa,
B3alMO/JICIICTBUE CEPHOM KUCIOTHI C XJOpUIOM Oapusi, pasznokeHue ruapokcuaa menu (II) mpu
HarpeBaHuu, B3aUMOJIEHCTBHE Kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue cnocoOoB pa3eneHus
cMmecell (C MOMOINBI0O MarHuTa, (pUIBTPOBAaHWE, BBIIAPUBAHHE, AUCTIIULNHSI, XpomaTtorpadmusi),
MIPOBE/IEHUE OUMCTKH MTOBAPEHHO COM; HAOJI0ICHNE U OITMCAHNE Pe3yIbTaTOB IPOBECHHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl; CO3/IaHNE MOJIeed MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baxwuelime npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

Boznyx — cmech rasos. CocraB Bo3myxa. Kuciopox — 31€MEHT M NpOCTOE BELIECTBO.
Haxoxnaenue kucimopona B mpupoje, (u3Mueckue M XUMHUYECKHe CBoicTBa. Peakuum ropeHus
IOPOCTBIX M CIOXHBIX BemecTB. CrnocoObl MOMy4yeHHs KHUCIOpoJa B JIabOpaTopuu U
npoMbliieHHOCTH. [Ipumenenune kucnopozga. [lonstue o6 okcunpax. Kpyrosopor kuciopoaa B
npupoje. O30H — aJIOTPONHAs MOJU(PHKAINS KUCIOPOA.

TeroBoit 3PQexT XUMHYECKON peakuuHu, TEePMOXUMHUYECKHE YpaBHEHHS, OK30- U
OSHAOTEPMHUUYECKHE peakuuu. TOoIumBO: yroab M MeTaH. 3arpsA3HEHHE BO3[yXa, YCHIEHUE
napHUKOBOro 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemenT u nmpoctoe BemiectBo. Haxoxaenue Booposa B pupoe, pusnueckue u
XUMHUYECKHE CBOMCTBa (Ha NMpuUMeEpe B3aMMOAECHCTBHS C HEMETalJaMH M OKCHUAAMH METAJJIOB),
IpUMEHEHHE, CTIOCO0bI noyueHus. [IoHATHe 0 KUCIOTax U COJIsX.

KonugectBo BemectBa. Monb. Momnsipaas macca. 3akoH ABoraapo. MonsipHbiii 00bEM Ta30B.
Pacuets! o xumMuueckoii popmyse. PacueTsl MaccoBOi JOIM XUMHUYECKOTO 3JIEMEHTA B COETUHEHHU,
KOJIMYECTBA BEIECTBA, MOJISIPHOM MAacchl, MOJSIPHOTO oObeMa razoB. Pacu€Tel mo XHMHUYECKUM
YpaBHEHUSIM.

®usnueckue cBoiicTBa Boabnl. Boma. Ee cocrtaB, cTpoeHne u Mosekynbl. Bomga kak
pactBoputenb. PactBopbl. IloHSATHE O HaCBHILIEHHBIX W HEHACBHIEHHBIX pacTBopax. IlonsTue
pacTBOPUMOCTH BEIECTB B BoJe. PacueT maccoBoi [oju BewlecTBa B pacTBOpe (IIPOLIEHTHAas
KOHIIeHTpauus). MaccoBas 101 BelllecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOABI (pa3ioKeHue,
peaxkuuu ¢ HaTpUeM, OKCUAOM KaJblus, OkcuaoM cepsl (IV) peakiuu ¢ meTaniamMu, KUCIOTHBIMU U

! 31eck n manee KypcuBoM 0603HAYEHBI TEMBI, H3y9YEHHE KOTOPHIX IIPOBOIUTCS B 03HAKOMUTEIBLHOM IUTaHe. Ilexaror
CaMOCTOSTEIIFHO OTpPENeNIIeT 00beM H3y4aeMOoro MaTepuara.



OCHOBHBIMH OKcuaamH ). [loHaTre 06 ocHoBaHUSAX. POlTb pacTBOPOB B IPUPOJIE U B )KUZHU YETIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHne NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOJI.

Baxmwneiimue kiaccel HeOpraHMueckux coeauHeHuid. Kimaccudukanuss HeEOpraHu4ecKux
coequHeHnil. Okcunpl: coctaB, Kiaccuukauus (KUCIOTHbIE, OCHOBHBbIC, aM{QOTEpHbIE,
HeconieoOpa3yromue - Ha npumepe okcuaa yriepona (II) m okcuma azora (II)), HomeHKaTypa.
[TonydyeHne U XUMHUYECKHE CBOMCTBA OKCUIIOB (B3aMMOJICUCTBUE C BOJIOM, KUCIOTaMH, LIEI0UYaMU).
OcnoBanust. Knaccudukanus ocHOBaHUWil: MIENOYM M HEpacTBOpUMBbIE OCHOBaHMs. HomeHnkiatypa
ocHOBaHuM. @Du3nyecknue U XUMHUYECKHE CBOWCTBA OCHOBAaHUU (B3aUMOJAEHMCTBHE C OKCHUIAMHU
HEMETAJIJIOB, KUCIOTaMH, coiisiMu). [losyueHne ocHOBaHUH.

Kucnotsl: cocraB, kinaccudukaius, HOMEHKIATypa, GU3NYECKUE U XUMUYECKUE CBOWCTBA
(B3auMoJIeHiCTBHE C MeETaJUlaMHd, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMH, COJIIMH, Ha TNpUMEpe
COJITHOM M CEPHOM KHCIIOT), crtocoObl moiyuenus. Psig aktuBHocTn metawioB H. H. bekerosa. Conu
(cpenHme): HOMEHKJIATYpa COJCH, CIOCOOBI MOMYYCHHs, B3aUMOJCHCTBHE COJICH C MeTaulaMu,
KHCJIOTaMU, IIeJI0YaMH U COJISIMU, TPUMEHEHUE.

[Torsitie 06 aM(OTEpHBIX THAPOKCHAAX (HA MPHUMEpPE IMWHKA W aTIOMUHUS): XUMUYCCKUE
CBOICTBA (B3aMMO/ICUCTBUE C KMCIOTAMH U LIEIOYaMHU, Pa3I0KEeHUE MPU HATPEBAHUH ) U TTOJTyYEHUE.

['eneTndeckast CBA3b MEXKIY KJIaCCAMH HEOPTaHMYECKUX COCTUHEHUN. [ eHeTHUeCKue psiibl.

XHUMHUUECKUH SKCIEPUMEHT: KAYECTBEHHOE OINPEACIICHUE COICPKAHUS KHCIOPOa B BO3AYXE;
II0JIyYE€HUE U U3yYEHHE CBOMCTB KUCI0PO/1a; HAOII0ICHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM
Y YCIIOBUSI BOSHUKHOBEHHUS U MPEKPAIIeHUs TOpeHus (IT0Kapa); O3HAKOMIIEHHE C 00pa3aMi OKCHI0B
YW ONMCAaHHWE MX CBOWCTB; MOJIYYCHHE M HW3Y4YEHHE CBOWCTB BOJOpoJa (ropeHue); HaOIroJeHue
00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb; UCCIIEOBAaHHE OCOOEHHOCTEH PAaCTBOPEHHUS BEILIECTB C
pPa3IMYHON PACTBOPUMOCTBIO; MPHUTOTOBJICHUE PACTBOPOB C OINPEACIEHHONM MacCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJIBI C METAJIIAMH (HATPUEM U KajbIleM) (BO3MOXKHO
HCIOJIb30BAaHUE BHJIEOMATEPUAIOB); ONPEJCIICHUE PACTBOPOB KHCIOT M UIEJIOYEH C IOMOIIbIO
WHIUKATOPOB; HCCIEAOBaHHWE OOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB;
HaOJIfO/ICHNE W3MEHEHHUS OKPACKM WHJIWKATOPOB B pacTBOpax KHUCIOT W INEIOYCH;, H3ydeHUE
B3anmoJeiicTBus okcuaa menu(Il) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT ¢ METajUlaMH, PeakIuit
HEUTpaIU3alliy; MOJyIeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajlia APYTUM U3
pacTBOpa COJIM; pEIIeHHWE OSKCHEPUMEHTANbHBIX 3aad 1o TeMe «BaxHelmme Kiaccsl
HEOPTaHUYECKUX COCTMHECHHI.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema

xumuueckux dnemeHToB J[. 1. MenneneeBa. CrpoeHne aromoB. XHUMHYECKas CBS3b.
OKHCINTENTEHO-BOCCTAHOBUTEIbHBIE PEAKIINH

[TepBble MOMBITKN KJIACCU(PHUKAIMKA XUMUYECKUX 31eMEHTOB. [IoHATHE O rpynmax cXOTHBIX
AJIEMEHTOB (II€JIOYHBIE M IIEIOYHO3EMENbHbIE METAJIbl, TAJIOI€Hbl, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCH/IBI.

Ilepponnueckuii  3aKoOH. Ilepnonnueckas cucTeMa  XMMHUYECKUX  DJIEMEHTOB
J1. . MenneneeBa. Koporkonepuoanas u JumHHonepuoaHas ¢gopmbl [leproanyeckoil cuctembl
xumuueckux aemeHToB [I. 1. Menneneesa. [leproast u rpynmbl. @U3HYECKHI CMBICI TOPSIKOBOTO
HOMEpPa, HOMEPOB IEPUOJIA U TPYIIIIBI JJIEMEHTA.

Crpoenue atomoB. CocraB aToOMHBIX saep. M3oronsl. DnexkTpoHsl. CTpoeHHE 3IEKTPOHHBIX
000J1049ek aTOMOB NepBbIX 20 xumuueckux 3nemMenToB [lepuoauueckoii cucremsl 1. . Menneneesa.
XapakTepucTuKa XMMHYECKOrO 3JIEMEHTA IO ero nojoxxkeHuto B [lepmoanueckoit cucreme JI. U.
Menpeneesa.

3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX IEPUOAOB U TJIABHBIX MOATPYIII, B
3aBUCHUMOCTH OT aTOMHOIO (IOpAJKOBOro) HoMepa 3HaueHue Ilepumonnueckoro 3akoHa U
[lepnonnueckoil CUCTEMBI XMMHYECKHMX OJJIEMEHTOB JUIsl Pa3BUTHS Hayku M npaktuku. JI. U.
MeHeneeB — y4€HbIM U IPAKIAHUH.

Xumuaeckas CBS3b. KoBasientHas (monsipHas u HEMnoJsipHast) CBS3b.
DNEKTPOOTPULIATEILHOCTh AaTOMOB XMMUYECKHX 3JIEMEHTOB. VIoHHasI CBSI3b.

Crenenb okucinenus. OKUCINTENBHO-BOCCTAHOBUTENBHBIE peakluu. [Ipoueccel OKucieHus u
BOCCTaHOBJICHMS. OKUCIIUTENN U BOCCTAHOBUTEIIH.



XUMHUECKUH HKCHEPUMEHT: H3ydeHHEe O0Opas3IoB BELIECTB METANIOB M HEMETAJIOB;
B3aMMOJCHCTBUE THAPOKCHIA LMHKA C PacTBOpaMH KHCJIOT M INEJIOYEH; NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakUuil (rOpeHHe, peakuuu
pas3NoKeHUs, COETUHEHNU).

MeKnpeaMeTHbIe CBSI3U

Peanu3anys MeXNpeIMETHBIX CBs3eH MPHU M3YYCHUM XMMHUHM B 8 KJIacce OCYLICCTBIISCTCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK W TOHSATHUH, SIBIISFOLIHXCS
CHCTEMHBIMU JUIsl OT/ACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mye ecTecTBEHHO-HAYYHbIC TIOHSATHUS: HAYYHBIA (aKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CHHTE3, KJIacCU(UKAIMs, MEPUOJUYHOCTh, HAONIONEHHE, JKCIEPHUMEHT, MOJEIUPOBAHUE,
U3MEpEHHUE, MOJICIb, SIBJICHUE.

dusmka: Martepus, aroM, OJJIEKTPOH, TMPOTOH, HEWTPOH, HOH, HYKIWA, H30TOIbI,
PalnOaKTUBHOCTb, MOJIEKYJIa, JICKTPUICCKUN 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, (U3nuecKue BeIMUNHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MUHEpaIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMBIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 KIIACC
BemecTBo 1 xumuaeckas pCaKknusd
Hepﬂonnqecxnﬁ 3aKOH. HepI/IO,I[I/ILIeCKaSI CHUCTEMaA XUMHNYCCKHUX JJICMCHTOB

. U. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOICTB XUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX MEPUONOB, Kallus, KaJlbLUd M HUX COCIUHEHHH B COOTBETCTBHM C
I10JIOXKEHHUEM 2JIEMEHTOB B [lepuoinyeckoil cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMHYECKOM CBA3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3U.

Knaccugpukanuss u  HOMEHKIATypa HEOPraHMYECKMX BelIecTB (MEXIyHapoAHas H
TpUBHANbHAsA). XHUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3IUYHBIM KjaccaM
HEOPraHWYECKUX COECIUHEHNN, TEHETUYECKas CBSA3b HEOPraHNYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKUX peakUuil MO pa3iIM4HbIM IpuU3HaKaM (TI0 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKLIMU BELIECTB, IO TEIUIOBOMY 3P EKTY, 10 U3MEHEHHUIO CTENeHEH OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB, 10 0OPAaTUMOCTH, 110 YYaCTHIO KaTalnu3aropa). JK30- U SHJOTEPMHUUECKUE
peakuuu. TepmoxumMudecKkre ypaBHEHHUS.

[TonsiTue o ckopocTn xumudeckoi peakuuu. IloHsatue o0 0OpaTHUMBIX M HEOOPATUMBIX
XUMHMUYECKUX peakuuax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusax. [lonsatue o
XUMHUYECKOM paBHOBecHH. CMeIlIeHne XUMUYECKOTI0 paBHOBeCHUS. PaKTOpBI, BIUSIOIINE Ha CKOPOCTh
XMMHYECKOHN PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMM, JJIEKTPOHHBI OajdaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. (CocTaBlIeHHE YpaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopuss  PJIEKTPOJIUTUYECKONW  JUCCOLMALMHU.  DJEKTPOIMTHUYECKAs  JUCCOLMALUSA.
DONEeKTPOIUTHl W HEIIEKTponuThl. KaTuoHbI, aHMOHBI. MeXaHuU3M JAHUCCOIMAIlMM BEIIECTB C
Pa3NUYHBIMHM BHJIAMH XUMHYeckol cBs3u. [loHsTHE 0 cTenenn auccouunanuu. CuibHbIE U cialble
AIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBHMS NPOTEKaHUs pEaKUil MOHHOrO OOMEHa J0 KOHIA.
[TonHbIe U cCOKpaEHHBIE HOHHBIE YPABHEHUS PeaKIuid. XMMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUM
U cojJell B cBeTe NpeAcTaBiIeHUH 00 snekTpoiauThdeckol auccoumaruu. Cpema pacTBopa.
KauecTBeHHbBIE peakliuy Ha KaTUOHBI U @aHUOHBI: XJIOPUI-, OpOMUI-, HOAUN-, CyTIb(aT-, KapOoHAaT-,
CHJIUKAT-, (hocar- aHUOHBI; TUIAPOKCH]I-MOHBI; KATHOHBI aMMOHHSI, MarHus, KaJblHs, aTlOMUHUS,
xenesa (2+) u (3+), menu (2+), HUHKA, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOPAX.

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMYECKUX PEMIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMeTaJUIoB (Tpadura M ammasza), CIO0KHBIX BEIIECTB
(xnopuja HaTpHsl); UCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEakLHU OT BO3IEHCTBHS



pa3nuyHBIX (DAKTOPOB; HCCIENIOBAaHME AJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
IUCCOLMAMM  KHUCJIOT, Inenoded M coseld (BO3MOMKHO MCIIOJIb30BAaHME BHJIEOMATEpUAIOB);
MIPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIMX TNPU3HAKUA MPOTEKaHWsS peakuil HOHHOro oOMeHa
(oOpa3oBaHue 0casiKa, BbIIEICHUE Ta3a, 00pa30BaHKUE BOJIbI); ONBITOB, MIUTIOCTPUPYIOLINX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUui (FOpeHue, peaklUuu pas3jioKEeHUs, COEINHEHUs);
pacrno3HaBaHUE HEOPraHNYECKUX BEILECTB C MIOMOIIBIO KaUECTBEHHBIX PEAKLMI HA MOHBI; PEIICHUE
9KCIIEPUMEHTAJIbHBIX 3a/a4.

Hewmeranel u uX coeAMHEHUS

OO01ast xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTepHbIE CTEIICHU
okucnenus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHYECKHE
CBOWCTBA Ha IpHUMepe XJopa (B3aUMOAEHCTBUE C MeETaUlaMH, HEMETa/llaMd — BOJOPOJIOM U
KHUCJIOPOAOM, Ienouamu). XiopoBoopos. ConstHas KHCI0Ta, XUMHUECKUE CBOMCTBA, MOJIYYCHUE,
npuMeHeHue. [lelicTBue xjiopa U XJI0pOBOJOPOJIa HAa OPraHu3M uesoBeka. BaxHelne Xaopuisl 1
UX HAaXOXXJCHHE B TIPUPOJIC.

OOmas xapakrepuctuka »3i1eMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB
KHCJIOPOJAA U cepbl. XapaKTepHbIE CTEIICHH OKUCIICHHUS.

Crpoenue u uznueckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbIE
MOU(UKAIIH KACIOPO/a U Cepbl. XMMHUYECKHE CBOMCTBA cephl (B3aMMOICHCTBHIE C HEMETAJUIAMH —
BOJIOPOJIOM U KHCJIOPOAOM, METaljlaMH, KOHLIEHTPUPOBAHHBIMU a30THOW M CEpHOW KUCIOTaMH).
CepoBoniopo/i: CTpoeHue, GU3NIECKUE U XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHEIC
cBoiicTBa). OKCHJIbI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCU10B. CepHas KUCI0Ta: (PU3NYECKUE U
XHUMHYECKHE CBOMCTBa (00ume u crieruduaeckue). Conu cepHOil KUCIOTHI, KAYeCTBEHHAS PEaKIUs
Ha cynbdar-noH. CepHUCTasE KUCIOTA. XUMHUYECKUE PEaKIHH, JIeXkKalie B OCHOBE IPOMBIIIJICHHOTO
croco0a MoTy4eHus cepHOM KUCIoThl. Haxoxnenue cepsl u e€ coeanHenuii B mpupose. [Ilpumenenue
Cepbl U €€ COEAMHEHUIl B OBITY M B NPOMBILIUIEHHOCTH. XUMHUYECKOE 3arpsa3HEHUE OKpYKaroLleH
Cpeabl COCTUHEHUSIMHU Cepbl (KUCIOTHBIE TOKH, 3arpsi3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0
MPEJOTBPALICHHUS.

OO0mias xapakTepucTHKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB a30Ta U
¢docdopa, xapakTepHble CTETIEHU OKHCICHHUS.

A30T, pacripocTpaHeHHe B IPUPOe, GU3NIECKHE U XUMUYECKIE CBOMCTBA (B3aMOICHCTBHE
C MeTaJUIaMU M HEMETaJlJIaMH - KUCJIOPOAOM U BoJiopojioM). KpyroBopoT azora B npupojie. AMMHAK:
(dbu3MYecCKne M XUMHUYECKHE CBONCTBA (OKHCIIEHWE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa),
nojgyyeHue u mnpuMeHeHne. CoiaM aMMOHHUS: COCTaB, (U3MYECKHE M XMMHUYECKHE CBOWCTBA
(pa3nokeHue, B3aMMOJICHCTBHE CO IIEIOYaMH), MpUMeHeHHe. KadecTBeHHasw peakiusi Ha HOHBI
aMMOHMs. A30THasi KHCIIOTa, e€ u3nyeckrue U XMMHUYECKHe CBOMcTBa (00uue U cnenuduyeckue),
nosniyueHue. Hutpatel (pasznokeHue). AzoTuctas kuciora. Vcmosb3oBaHWe HHUTPATOB M cojiei
aMMOHHSI B Ka4eCTBE MUHEPAIbHBIX YI0OpeHHH. XUMHUUECKOE 3arpsi3HEHHE OKpYKarolled cpeJibl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsi3HEHNE BO3/1yXa, IIOYBHI H BOJIOEMOB).

®ocdop, amnorponHsie Moaupukauuu ¢docdopa, GpuznUeckue U XUMUYECKHE CBOMCTBa
(B3aMMOJCHCTBHE C MeETallaMH, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMH a30THOW W CEPHOM
kuciotamu). Oxeun pocdopa (V), oprodocdopHast kuciaora: GU3NIECKUE U XUMUUYECKHE CBOMCTBA,
nony4yenue. [IoHsTHE 0 MUHEPATBHBIX YI0OpeHUIX: HUTPATHI U GocdaTsl. [IoHITHE 0 KOMIUIEKCHBIX
ynoOpenusix. Obmas xapakrepuctuka 3neMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTpOEHHs] aTOMOB
yriaepoga M KpeMHUs. BalleHTHOCTh W XapaKTepHBIE CTETICHH OKHWCIIEHHS aTOMOB yrjiepoja |
KpeMHHUA. PacripocTpanenue yriiepoaa B IpUpoe, XapakKTepHble CTENIEHH OKUCICHHS.

VYrnepon, amiorponHble Monupukanuu (rpadut, anmasz), (QU3MUYECKHe U XHUMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOACHCTBHE C METaJUIaMHU, HEMETaJUIaMU, KOHLIEHTPUPOBAaHHBIMU
a30THOM W cepHOU kucioTamu). Ancop6Orus. Kpyrosopot yraepona B mpupoje. OKcuasl yrieposa,
uxX (U3NYECKHe W XUMHYECKHE CBOWCTBA, MOJy4Ye€HHE M IMPUMEHEHHE, ACWCTBUE Ha OpPraHu3M
YeJI0BEeKa. JKOJOTUUYECKHE MPOOJIeMBI, CB3aHHBIEC ¢ OKCHoM yriiepoaa(lV); runoresa rimodanbHOTo
MOTEIUICHUS KIIUMAaTa; MapHUKOBBIM A(QeKT. YrompHas KUCIOTa M €€ CONMU, UX (HU3HMUECKUE U
XMMHYECKHE CBOICTBA, MOJlydeHHE M NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIIICHHOCTH U CEIILCKOM XO3SHCTBE.



OO6mme nmpencTaBieHust 00 0COOCHHOCTSAX COCTaBa U CTPOSHHSI OPraHMYECKHX COCAMHEHUI
yriaepoja (Ha mpuMepe MeTaHa, STUIICHA, STaHOIa, YKCYCHOH KUCIOTHI. VX COCTaB M XMMHUYECKOE
crpoenue. Knaccugukarus oprannyeckux BemiecTs. [IoHsATHE 0 OMOIOTHYEeCKH BaXKHBIX BEIIECTBAX:
KHpax, Oelkax, yriieBoax — U UX POJIH B )KU3HU YeJoBeKa. MarepraabHOe €IMHCTBO OPraHUYECKIX
Y HEOPTaHUYECKHUX COCTUHEHHIA.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA (Ha TpUMEpe B3aUMOJICHCTBUS C
METaJUIaMU M HEMETaJUIaMu ), ToJly4deHre 1 npumenenue. CoeuueHust KpeMHus B npupoje. O6mue
npencraeinenus o0 okcuae kpemHus(IV) m kpemHmeBoit kuciore. Cuimkarbl, (uU3MYecKHe U
XMMHAYECKHE CBOWCTBA, MOJyYCHHE M NMPHUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEIUIIMHCKOH,
AJIEKTPOHHOM, CTPOMTEIBHON W 1p.). BaxkHelme cTpouTenbHble MaTepuallbl: KepaMuKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [Ipobiaembl 6€30macHOro NCIOIB30BAHUS CTPOUTENILHBIX MaTEPUAIOB
B TIOBCEIHEBHOM JKU3HHU.

XUMHUECKUH HSKCHEPUMEHT: H3ydeHHE O0Opa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJISTHOHM KHCJIOTBI; TPOBECHNE KAYECTBEHHBIX PEAKIINI Ha XJIOPHI-UOHBI i HAOIIOICHUE IIPU3HAKOB
UX TMPOTEKaHMS; OMBITHI, OTpa)Karolmue (PU3MUECKUE M XMUMHUYECKHE CBOMCTBA TaJOr€HOB M HX
CoeIMHEHUH (BO3MOYKHO UCIIOJIb30BaHUE BUICOMATEPHUAIIOB); 03HAKOMJICHHE C 00pa3iaMu XJIOPHIOB
(rayloreHuI0B); 03HAKOMJICHHE ¢ 00pa3IiaMu Cephbl U €€ COSTMHCHUSIMH (BO3MOXHO HCIIOJIh30BaHUE
BUJICOMATEPHAJIOB);  HaOJIIOJieHHe  Tpolecca  OOyIJIMBaHWS — caxapa  TOJ  JieHiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTBI, M3yUYE€HHE XUMHUYECKHUX CBOWMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KAUYECTBCHHOW pEaklIuu Ha Cyinb(ar-uoH M HaAOJIOJCHUE MpH3HAaKa o€
MPOTEKAHMS;, O3HAKOMJICHHE C (PU3MUECKMMH CBOWCTBaAMH a30Ta, (ochopa M HMX COCTUHEHUH
(BO3MOKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yTO0OpEeHHIA,
MOJTyYeHHE aMMHaKa M U3y4eHHe €ro CBOMCTB; MPOBECHNE KaYE€CTBEHHBIX PEaKIINii HA MOH aMMOHUS
u ¢dochar-uOH ¥ HM3YYCHHE TPU3HAKOB HMX NPOTCKAHHUsS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON
a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHUAIOB); U3YUCHHE MOJEICH
KPUCTAUIMYECKUX PEHIETOK aiMasa, Tpadura; O3HAKOMJICHHE C MPOIECCOM  aJcopOLuun
pPacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTA3a; MOJIyYCHHE
YIJIEKHUCIIOTO Ta3a U M3yYeHHe ero CBOWCTB; MPOBEIEHUE KAaueCTBEHHBIX peaklui Ha KapOoHaT- U
CHJIUKAT-HOHBI U U3yUeHHE TPU3HAKOB UX MPOTEKAHHS, 03HAKOMJICHHE C TMPOITYKIIMEH CUITMKATHOM
MPOMBIIIJICHHOCTH; PELIeHHE YKCIEPUMEHTANIbHBIX 33Ja4u 1o TeMe «BakHelne HeMeTaIbl U UX
COCIMHEHUS.

Mertauibl ¥ UX COETMHEHUS

OO01mas xapakTepucTUKa XUMHUECKHUX dJIEMEHTOB — METaJUIOB HA OCHOBAHUU UX TIOJIOKEHUS
B llepnoguyeckoit cucreMe xmMHuuYeckux 3jeMeHTOB /[[. M. MenzaeneeBa um CTpOEHHMsS aTOMOB.
Crpoenue wmertamioB. Mertaminueckass CBs3b M METAUIMYECKAs] KPUCTAIIMYECKas penIeTKa.
DNEeKTPOXUMHUYECKUHN AT HANPSHKEHUH MeTAITIOB. PU3HUECKUE U XUMHUYECKHE CBOMCTBA METAIIJIOB
(B3auMOJIEHiCTBHE C KHUCIOPOAOM, BOJOH, kucioramu). OOmIpe crnocoObl MONY4YeHUS METAaJIOB.
[TonsiTe 0 KOPpPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBsl (CTallb,
9yT'yH, TIOPATIOMUHUN, OpOH3a) U MX TIPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTH.

[I{erounble MeTaIUIBL: NOJI0KEeHUE B [leproandeckoit cucreme XUMHYECKUX anemMeHToB /I, 1.
MenpeneeBa; ctpoeHue atomoB. HaxosxaeHue B mpupojie. uznyeckue U XUMUYECKUEe CBOMCTBA (Ha
npuMepe Hatpus W Kanus). OKCHIIBI U TUIPOKCUIBI HATpusl U Kanus. [IpuMeHeHHe IIeIOYHBIX
METAJUIOB U UX COECIMHEHUH.

[IlenoyHO3eMeENbHBIE METAJUTBI MArHUW U KaJbIUW: MOJI0keHne B [lepuoanyeckoil cucreme
xuMmuueckux snemeHtoB J[. M. MenneneeBa; CcTpoeHHE HMX aTOMOB; HAaXOXJIECHHE B IPUPOJIE.
dusnyecKkre 1 XUMUIECKHE CBOMCTBA MarHus U Kablvs. BaxHeun e coeTmHeHUS KanbIus (OKCH]I,
THJIPOKCHU, COIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux oanemeHtoB 1. U.
MenpeneeBa; CTpOeHUE aTOMa; HaxOoxAeHuUe B npupoae. dusznueckue U XUMUUYECKUE CBOMCTBA
aTFOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCHUIA AITFOMUHUS.

Kenezo: nonoxenune B [lepnoanueckoii cucteme xumudeckux nemeHToB 1. 1. Menneneena;
CTPOCHUE aToOMa; HaxXxOXJIeHHEe B Impupone. DuU3WUEeCKME U XUMHUUYECKHME CBOMCTBA Kejesa



(B3auMoJIeHiCTBHE C METAJIAMH, KUCIOTaMH U coyisiMu). OKkcuabl, TuApokcu bl U conu xxeneza(ll) u
xene3a(Ill): cocraB, cBOMCTBA U TIOJyUCHHE.

XVUMUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C O00pa3llaMM METaJJIOB U CIUIaBOB, UX
(bu3MYeCKUMHU CBOWCTBAMU; U3YUYE€HUE PE3YyIbTaTOB KOPPO3UU METAIIOB (BO3ZMOXKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOICHCTBHSI OKCH/IA KaJIbIHS M HATPHS C BOJIOH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAJIOB); HCCIEIOBAaHUE CBOWCTB KECTKOW BOJBI; Ipoliecca TOpeHus
Kelleza B KHUCIOpoAe (BO3MOXKHO HCHOJB30BAaHUE BHUACOMATEPUAIOB); MPHU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEAKIIMK HA MOHBI (MarHus, KaubI¥s, alfoMUHUS, ITUHKA, xene3a(ll) u xeneza(Ill),
meau(Il)); nabmoeHre M onmMcaHue MPOIECCOB OKPANTUBAHUS TUIAMEHU MOHAMM HATPHS, KAIUS U
Kalblusl (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOMCTB
THJIPOKCH/Ia QTIOMHHHS W THUAPOKCUAA IIUHKA; PEIICHHE JKCIEPUMEHTAIbHBIX 3a/ad MO TeMe
«Baxxnelme MeTamibl U UX COSTUHEHUSI.

XuUMUS U OKpYKaromias cpea

HoBeie Marepuansl M TEeXHOJOrMU. BemiectBa W Marepualibl B IOBCEAHEBHOW KHU3HU
yenoBeKa. XMMHUs U 37J0pOBbe. bezonacHoe ncnoib30BaHNe BEIIECTB U XUMUYECKUX PEaKUi B OBITY.
[lepBas momoIIb TPH XUMUYECKUX OXKOTAaX M OTpaBicHUsX. OCHOBBI KOJIOTMUECKOW TPaMOTHOCTH.
XUMHUYECKOE 3arps3HEHHE OKPYKarollel cpepl (MpeaeabHas JOMyCTUMas KOHIIEHTPAalKs BEIIECTB
— ITJIK). Posib X¥iMKM B peIIEHNHN IKOJIOTUYECKUX MTPOOIIEM.

[TpupoaHble WCTOYHUKU YIIIEBOAOPOIOB (Yroyib, MPUPOIHBIA Ta3, HEPTH), TPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH.

XUMUYECKUN HKCHEPUMEHT: U3Yy4eHHE OOpa3loB MaTepUaNlog (CMeKio, CHiasbl Memaaios,
nojiumepHsle Mdmepud]lbl).



VII. TEMATUYECKOE IINTAHUPOBAHUE

8 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HanmMmenoBanue
n/ a3/1eJIOB M TEM B K I (undposrre)
. f[ Ollr - cer 0HTp60.]1bH palc;nqecx 00pasoBaTebLHbIE
porp 0 bl€ PA0OTHI e padoThl pecypebl
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XUMHS — BaKHas
00J1aCTh
bubmuoreka [JOK
1.1 eCTeCTB%HaHﬁ i 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKON 37
JIeATENBHOCTH —
YyeJIOBEKa
BemecTBa bu6mmoreka [IOK
1.2 XUMHAYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37¢c
Wroro no pazneny 20
Pa3nes 2. BaxkHeililmme npeacTaBuTe i HEOPraHMYECKHUX BelleCTB
Bos .
KHC?I}(])X on bu6mmoreka [IOK
2.1 PO 6 https://m.edsoo.ru/7f418
IMoustre 00
37¢
OKCHOAX
Bonopona.Ilonaru bubnuoreka [IOK
2.2 € 0 KUCJIOTax u 8 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bona. PacTBopbl. bubnuotexa [JOK
2.3 ITousatie 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUIX 37¢c
OCHOBHBIE
KITACCHI bu6mmoreka [IOK
24 11 1 1 https://m.edsoo.ru/7f418
HEOPraHUYECKHUX 37
COeTMHEHNN —
Hroro no pazneny 30

Paspnen 3. Ilepunoanyeckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIIUH

Ilepuoanueckuit
3aKOH U
Ilepuoauueckas
31 cucreMa 7
XUMUYECKHUX
anemenToB /l. U.
Menene-eBa.

Crpoenue atoma

XuMuyeckas
32 CBS3b. 8 1
OKHCIIUTENBHO-

bu6mmorexa [IOK
https://m.edsoo.ru/71418
37¢

bubnmoreka [JOK
https://m.edsoo.ru/7f418
37¢
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BOCCTAHOBUTEJIbH
bI€ PEAKIIUHI

bubmuoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37¢
bubmuorexa [JOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418
37¢
OBIIEE
KOJIMYECTBO 68
YACOB 110

I[TPOTPAMME



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

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmenoBaHme
n/ pa3iejioB H TeM Bcer  KonTpouabH IIpakTHyeck (1ppopsie)
I NporpamMmsbl 0 ble padoThbI ue padboThbl obpasopatenbHbie
pecypchl
Pa3zneu 1. BeniecTBO U XUMHYeCKHE PeaKIun
[ToBTOpEHME N
yriryoneHue bubmumoreka [IOK
1.1 3HAaHUM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pasnenoB Kypca 8 636
Kjacca
OCHOBHBIE
Bbu6moreka [JOK
1.2 3aKOHOMCPHOCTH 4 https://m.edsocL).Iru/7f4la
XHMHYECKUX 636
peakiui
DIEKTPOITUTHYECK
ast JUCCOLHAlIIHS. bu6mmoreka [IOK
1.3 XuMHudyeckue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Wroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeIMHEHU S
Oouas
z;&apﬁzg I?I:;HKa bubmuorexa [JOK
2.1 4 1 https://m.edsoo.ru/7f41a
sneMmeHToB VIIA- 636
TPYIIIbI. T
T"amorensr
Oomas
XapaKTepiCTIRa Butmorexa LIOK
2.2 6 https://m.edsoo.ru/7f41a
s1eMeHTOB VIA- 636
rpynnsl. Cepa u T
e€ coeIMHEeHU
OOmas
XapaKTEePUCTUKA
XUMHUYECKUX bu6mmorexa [IOK
2.3 3JIEMEHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpyIIbL. A30T, 636
docdop u ux
COCIMHCHUS
Oomias
XapaKTepUCTHKA
XUMHYECKHUX bu6mmorexa [IOK
2.4 sneMeHTOB IVA- 8 1 2 https://m.edsoo.ru/7f41a
TPYIIBL YTIepos 636
Y KPEMHUU U UX
COEIMHEHUS
Uroro no pazngeny 25

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
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. bubnmuorexa [JOK
3.1 Obmme crocTsa 4 https://m.edsoo.ru/7f41a
METaJIOB
636
Baxxnetimme bubnuorexa [JOK
3.2 METaJIJIbI M UX 16 1 2 https://m.edsoo.ru/7f41a
COEUHEHUS 636
Uroro no pazneny 20
Paznea 4. Xumus 1 OKpy:Kamomas cpeaa
BemecTBa bubnuorexa [JOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41a
YKM3HHU YeJIOBEKA 636
Uroro no pazneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 7
I[TPOI'PAMME

VIII. OINCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1 YYEBHOI'O
OBECIHHEYEHUA OBPA3OBATEJBHOI'O TIPOLECCA
YYEBHOE OBOPYJIOBAHUE MynsTumeauitHoe 000py10BaHUE, KOMITBIOTEP.
[MapocTepkHEBbIE MOJIENIN BelIecTB. Y YeOHbIe KOJUIEKIINH BEIIECTB

OBOPYJIOBAHUE JJIs1 ITPOBEAEHUSA ITPAKTUYECKUX PABOT Jla6oparopHoe
o0opynoBaHue 111 XUMUYECKOT0 dKCIIEpUMEHTA, HA0Op XUMUYECKUX PEaKTHUBOB.
MynbsTuMeaniinoe 00opy10BaHne, KOMIbIOTep. BupTyanbHbie 1abopatopun. BeiTskHOI mikad
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