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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMHUH [Js1 OOYYAIOMIMXCA C 3aJEPKKOM IMCUXUYECKOTO
pazButusa 7.1 (3IIP 7.1) Ha ypoBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs COCTAaBJIEHA
Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
MporpaMMbl OCHOBHOTO o01iero odpazoBanus, npeacrapieHHbix B ®I'OC 00O, a
TaKkK€ Ha OCHOBE (enepanbHOM padoyeil mporpamMmbl BOCHUTAaHUS U C YUYETOM
KOHIEMIMU TpernojaBaHusi y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTeNbHBIX
opranusauusax Poccuiickon denepanuu.

[Mporpamma mo xumum 3I1P 7.1 maér mpencraBmenue o 1ensx, oOmei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEJICTBAMHU
y4eOHOro MpeaMeTa, YCTaHABIMBAET O0sA3aTENIbHOE MPEIMETHOE COACpIKAHUE,
IIpEeLyCMaTpUBaET pACIpPENEIICHHE €ro IO KiaccaM W CTPYKTYPUPOBAaHHUE IIO
pazienaM M TeMaM MOPOrpaMMbl MO XHMHH, OMNPEEHSeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHHUS XUMHH C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmUXCs, ONpeaeNIieT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHOU
IIpOrpamMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs, a TaKKe TpeOOBaHUH K
pe3ynbTaTam oOy4YeHHSI XMMUU Ha YPOBHE IIEJICH U3yYCHHS TIPEIMETa i OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENBHON JEATEIbHOCTH OOYYarolerocss Mo OCBOEHHUIO
y4eOHOI0 CO/IepKaHUSI.

3HaHWEe XUMHUHU CIY>KUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeACcTaBIeHUl O MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO
posib UrparoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€30MMacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHHUS.

N3yuenue xumuu:



CIIOCOOCTBYET  peajiM3allud  BO3MOXHOCTEH JUIsI  CaMOpPa3BUTUS U
(bopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUJIECHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOy4Jarommxcsi, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIESITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIIENIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOU JI€SITENHLHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsJIa HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTUYECKOE
o0Opa3oBaHHe 00yJarOIIUXCS.

JlanHble HampaBiieHUs B OOYYEHUU XUMHUU OOECIEUMBAIOTCA CHEU(pUKON
COJIep>KaHMsl  y4yeOHOTrO  mpeaMeTa, KOTOPBhIM  SBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pPa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus OPUESHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XUMHH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSTHH
OpPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHus IporpaMMbl Mo XUMUU CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOro mojaxojaa K €€ mzyudeHuro. CojuepixaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHITUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHI O XMMUYECKOM
peakiuu. O0€ OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
Pa3HOro YpOBHSI:

— aQTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /JI. M. MenaeneeBa kKak OCHOBHOIO 3aKOHA

XUMUH;



— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHUM 00 JIIEKTPOIUTHUYECKOM JIMCCOIMAIMU BEIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBINIONHSSA (PYHKIUM OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYCHHUS
M3Y4YaeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl 1O XHMHHU CHOCOOCTBYeT (hOpMUPOBAHHIO
IIPEJACTABJIEHUS] O XUMUYECKOM COCTABJISIONICH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XUMHM NPOUCXOIUT C MNPUBJICUYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyX alomuil MUpY,
«buosorus. 5—7 knacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydeHUH XUMHUU TPOUCXOIUT (OPMHUPOBAHHME 3HAHMM OCHOB
XUMHUYECKOW HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIBHOCTH 4YEJIO0BEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amaya y4eOHOTrO mpeaMeTa COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XMMHYECKUX
3HAHUN — BaKHEUIIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETHUUECKUX MOJO0KECHUH,
JOCTYITHBIX 00O0OIIEHNA MHUPOBO33PEHUYECKOTO XapaKTepa, SA3bIKka HAyKd, B
MPUOOIIEHUH K HAyYHBIM METOJaM T[IO3HaHUS NPU H3YUYCHUH BEIIECTB W
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHUI U
UX TPUMEHEHUHW B Y4YEOHO-TIO3HABATENHLHON U yueOHO-HCCIIEOBATEIbCKOM
NESATeIbHOCTU, OCBOCHUM TpaBWJ 0€30MacHOTO oOpallleHHus C BEIeCTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpn u3yueHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00Iero o0pa3oBaHMs BaXKHOE

3HaY€HHE MPUOOPENH TaKUe LU, KaK:



— (opmMupoBaHMEe WHTEUICKTYabHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

—  HANpaBJICHHOCTh OOy4YeHUsS Ha CHUCTEMAaTUYECKOE MPHOOIICHHE
o0y4Jarommxcsi K CaMOCTOSTENIbHOW TI03HABATEIBHON JEATEIbHOCTH, HAyYHBIM
METOJilaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue YCJIOBUH, CIOCOOCTBYIOIIUX IPUOOPETEHUIO
OOyJaromMMHUCSl  OMbITa  pa3HOOOpa3HOW  JEATENBHOCTH, TO3HAHUS |
CaMOTIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBHIX KOMIIETECHIIUN), HMMEIOIINX
YHUBEPCAIIbHOE 3HAYEHHUE JIJISl PA3JIMYHBIX BUIOB JCATEILHOCTH;

— (opmupoBanne oOmeld (QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBICHATH M OILICHUBATh SIBJICHUS
OKPY’KaloIIEro MUpa, WCIHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHUU
XUMHUH, NPUMEHSTh HMX MpPH pElIeHUHW NpoOJieM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOM JICSITEIHHOCTH;

— (¢opmupoBaHHEe Yy OOYYAOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
NOHUMAaHUSI 1EHHOCTH XHMHYECKUX 3HAHUU [UJI1 BBIPAOOTKH HSKOJIOTUYECKH
1eecoo0pa3HOro TMOBEACHUSI B OBITY M TPYJOBOM JESITEIBHOCTH B IEJAX
COXPAHEHMS CBOETO 3JJI0POBbS U OKPYKAIOLIEH MPUPOTHOU CPE/IbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CLIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUI0O HA OCHOBE YCBOCHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX [JIi W3Y4YEHUS XHUMHUU HAa YPOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIHO).

MNCUXOJIOT'O-TIEJATOTUYECKAS XAPAKTEPUCTHUKA
OBYYAIKOIIIUXCHA C 3ITP 7.1



Vyammecs ¢ 3IIP — 310 jmeTu, nMeroniee HeAOCTaTKHA B IICUXOJIOTHYECKOM
passutuu, noareepxkacHHble [IMIIK  u  mpemsTcrByromne  NONMYYEHURO
oOpaszoBaHus 63 CO3IaHMs CIIENHUANLHBIX YCIOBUI' .

Kareropus ywammxcs ¢ 3IIP — Hanbonee MHOrOYMCIIEHHAs Cpelu AETeH ¢
OTPaHUYECHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) u HeoqHOpOHAS TIO COCTaBYy
rpynna mkojdbHUKoB. Cpenu npuuuH Bo3HUKHOBeHMs 3IIP moryT durypuposarsb
opranuyeckas u/miM (QyHKIMOHAJIbHAsI HEIOCTaTOYHOCTh LIEHTPAJIbHON HEPBHOM
CUCTEMBI,  KOHCTUTYLHMOHAJbHbIE  (DaKTOPbl, XPOHUYECKHUE COMATUYECKHE
3a0oneBaHus, HEONArompusATHBIE YCIOBHUS  BOCIUTAHUS, [ICUXMYECKas U
conuanbHas aenpuBanus. [logoOHoe pazHoOOpasue STHUONIOTHYECKUX (HaKTOPOB
0OyCIIOBIMBAET 3HAYUTENbHBIA JIMANa30H BBIPAKEHHOCTH HApYLIEHUH — OT
COCTOSIHUM, MPUONMKAIOIUXCS K YPOBHIO BO3PACTHOM HOPMBI, /10 COCTOSIHHIA,
TpeOYIOLUX OTIPAaHUYEHUSI OT YMCTBEHHON OTCTAJIOCTH.

Bce yuammecs ¢ 3IIP ucneIThIBatoT B TOW WM MHOM CTENEHU BBIPAKEHHBIE
3aTPyJHEHUS] B YCBOEHUHU YUYEOHBIX MpOrpaMm, oOyCIOBIEHHbIE HEN0CTATOUHBIMU
MO3HABATENIbHBIMA  CIOCOOHOCTSIMH,  CHEUUM(DUUECKUMU  PaCCTPOUCTBAMHU
IICUXOJIOTMYECKOTO Pa3BUTHS (ILIKOJIBHBIX HAaBBIKOB, PEYH W JIP.), HAPYLICHUSMH B
OpraHM3alMM JIEATENbHOCTH W/WiK noBeAeHus. OOMMMH I BCEX ydYallluxcs ¢
3IIP sBAsOTCA B pa3HOM CTENEHU BBIPAKEHHBIE HENOCTAaTKU B (POPMUPOBAHHUH
BBICIIMX TICUXMUYECKUX (PYHKUMN, 3aMEJICHHBIM TeMIl JHO0 HEepaBHOMEPHOE
CTaHOBJICHUE  [IO3HABATEIBHOW  JEATEIBbHOCTH, TPYAHOCTH  IIPOU3BOJIbHOM
caMoperyisuuu. JIoCTaToyHo 4acTo y y4aluxcsi OTMEYAOTCSA HAPYIIEHUS PEYEBOM
U MEJKOM PYYHOM MOTOPHMKH, 3PHUTEIBHOIO BOCIPUATHA U IMPOCTPAHCTBEHHOU
OpPUEHTUPOBKHU, YMCTBEHHOM pabOTOCIIOCOOHOCTH U AMOILIMOHATILHOM Cephl.

YpoBeHb MCUXUYECKOTO PA3BUTHSI MOCTYMAIOIIETO B mKoay pebénka ¢ 3I1P
3aBHCHUT HE TOJBKO OT XapaKTepa M CTEMEHHM BBIPAXKEHHOCTH MEPBUYHOTO (Kak
MpaBuiIo, OMOJIOTMYECKOTO MO CBOEH MPUPOJE) HAPYIICHHs, HO U OT KayecTBa

MPEAIIECTBYIONMIETO0 00YUEHUS ¥ BOCTUTAHUS (PAHHETO U JIOIIKOJIBHOTO).

! IIyaxr 16 cratem 2 @enepanpHoro 3akona Poccuiickoit @emepannn «O06 obpazoBanum B Poccuiickoit

Oeneparm» N 273-03 (B pen. PeaepanbHbix 3ak0oHOB 0T 07.05.2013 N 99-@3, ot 23.07.2013 N 203-D3).



Juana3zon paznuuuii B pa3Butun yuamuxcs ¢ 3[1P mocrarouno Benuk — oT
NPaKTUYECKM HOPMAJIBHO PAa3BHUBAIOIIMXCS, UCIBITHIBAIOIINX BPEMEHHBIE U
OTHOCHUTEJILHO JIETKO YCTPAHUMbIC TPYJIHOCTHU, J0 YUYaIUXCA C BBIPAKEHHBIMHU U
CIIOXHBIMH TI0 CTPYKType HApyIICHUSIMH KOTHUTUBHOW U  addEeKTHUBHO-
noBesieHUeckoil chep nuuHocTH. OT yyanuxcsi, CIOCOOHBIX TPH CHElUaTIbHON
MOJJICP’KKE Ha PaBHBIX 00y4aThCS COBMECTHO CO 3JI0POBBIMH CBEPCTHUKAMHU, JI0
yUYaluXxcsi, HyXIAIOUUXCsl MPU MOJYYSHUH HAaudajJbHOTO OOIIero oOpa3oBaHUS B
CUCTEMATHUYECKOH W KOMIUIEKCHOW  (IICHXOJIOTO-MEIUKO-TIE1aroruuecKom)
KOPPEKIHUOHHOU TTOMOIIH.

Paznuumne cTpykTypbl HapylIE€HUS MNCUXUYECKOTO Pa3BUTHUS Y YYallUuXcs C
3IIP omnpenenser HEOOXOAUMOCTh MHOrOOOpa3usi CHEHUATbHON TMOIACPKKU B
MONly4eHUH  00pa3oBaHMsi W cCaMUX  00pa3oBaTeNbHBIX  MapIIPyTOB,
COOTBETCTBYIOIIIUX BO3MOXKHOCTSIM U moTpeOHOCTsIM ydammxcs ¢ 3P u
HaIlPaBJICHHBIX HA MPEOJIOJICHUE CYHIECTBYIOIIMX OTPAaHUYECHUM B TOJYYEHUU
o0pa30oBaHus, BbBI3BAHHBIX TSKECTHIO HAPYIICHHS] TICUXMUYECKOTO Pa3BUTHUS U
CHOCOOHOCTHIO HMJIM HECIOCOOHOCTBIO YYalIerocss K OCBOCHHIO OOpa30BaHMS,
COIOCTABUMOTO 110 CPOKAM C 00pa30BaHUEM 370POBBIX CBEPCTHUKOB.

Huddepennmanus o0pa3oBaTeIbHBIX MPOTPaMM HA4YajJbHOTO  OOIIEro
oOpazoBanus yvamuxcs ¢ 3IIP nomkHa cooTHOCcUThCs ¢ quddepeHunannen 3Tou
KaTeropuy y4daliuxcsi B COOTBETCTBHM C XapaKTEPOM U CTPYKTYpOM HapylIeHUs
MICUXWYECKOTr0  pa3BUTHS. 3ajadya  pasrpaHuueHusi BapuantoB 3[IP wu
peKOMeHJalMy BapuaHTa oOpa3oBaTebHON mporpamMmel Bosnaraercs Ha [IMIIK.
O61mue opueHTupsl it pekomenanuu ooyuenus no AOOIT OOO (Bapuant 7.1)
MOTYT OBbITh IIPEJICTABIICHBI CIEYIOIIUM 00pa3oM.

AOOII OOO (Bapuant 7.1) anpecoBana ydammmcs ¢ 3IIP, mocturmmm k
MOMEHTY TOCTYIUICHHUS! B IIIKOJY YPOBHS MCHUXO(PU3UYECKOTO Pa3BUTHS OJIM3KOTO
BO3PACTHOM HOpPME, HO OTMEYAIOTCS TPYAHOCTH MPOU3BOJILHOM CaMOperyisiuu,
MPOSIBJISIIOIICHCS B YCJIOBUSIX AESATEIbHOCTH M OPraHU30BAHHOTO MOBEACHUS, U

MPU3HAKK O0IIeH COMAIbHO-IMOIIMOHANILHON He3penocTu. Kpome Toro, y qaHHo#M



KATeTOpUH YYallMXCsl MOTYT OTMEYaTbCsi TMPU3HAKU JIETKOW OpPraHU4ecKOi
HEI0CTaTOYHOCTH IeHTpainbHON HepBHOW cuctembl (ILIHC), Bwipaxaromumecs B
MOBBIIIIEHHON TICUXWYECKOM MCTOIAEMOCTH C COIYTCTBYIOIIMM CHI)KCHUEM
YMCTBEHHON pabOTOCIIOCOOHOCTH W YCTOWYMBOCTH K WHTEIUICKTYaJIbHBIM U
AMOIIMOHAJIBLHBIM Harpy3kam. [loMHMMO TIEpEUMCIICHHBIX XapaKTePUCTHK, ¥
yYalmxcss MOTYT OTMEYaThCsi THUMUYHBIE, B PA3HOM CTENEHU BBIPAKCHHBIE,
nuchyHKIMU B chepax MpOCTPAHCTBEHHBIX MPECTABICHUHN, 3pUTEILHO-MOTOPHOM
KOOpAUHAIIUU, (POHETUKO-POHEMATUYECKOTO Pa3BUTHUS, HelpoguHaMuku u ap. Ho
P 3TOM HAOII0NAETCsl YCTOMUUBOCTh (POPM aTaTUBHOTO MTOBECHUSI.

OCBOEHME ITPEAMETHBIX OBJIACTEN (MHAUBUAYAJTbHBIE
IUIAaHUPYeMble Pe3yJibTaThl)

Bapuant 7.1. npennonaraet, uto y4amuiics ¢ 3[IP nmomydaer oOpa3zoBanue,
MOJTHOCTBIO COOTBETCTBYIOIEE IO MTOTOBBIM JOCTHXKEHUSIM K MOMEHTY
3aBepIiieHuss 00yyeHUss 00pa30BaHUIO YUall[UXCs, HE UMEIOIIUX OTPaAaHUYEHUN IO
BO3MOXHOCTSIM 3JJ0POBbS, B T€ KE CPOKH 00YUECHUSI.

OO0s3aTeNIbHBIM  SBJISIETCS CUCTEMATHYECKasi CIIeMaIbHAsE W TICUXOJIOTO-
neJaroruyeckas MOJJEpkKKAa KOJUIEKTHBA YYMTENEeW, pOoauTenel, JIeTCKOro
KOJUIEKTUBA M caMmoro ydamerocsi. OCHOBHBIMHM HANpPAaBJICHUSIMH B CIIEI[UATbHOMN
MOJICPKKE SIBIISIOTCS:

- YAOBIIETBOPEHUE OCOOBIX 00Pa30BATEIBHBIX MOTPEOHOCTEN yHaIUXCs

c 3I1P;

- KOPPEKIIMOHHAS TOMOIhL B OBJAJACHUM 0a30BBIM COJICPKAHUEM
o0yueHus;

- pPa3BUTHE HMOIMOHAJILHO-IMYHOCTHOH CQEepbl M KOPPEKIHs €€
HEJIOCTATKOB,;

- pa3BUTHE II03HABATEIBHOW JEATEIBHOCTH W  LEJICHANPABICHHOE
(hopMHpOBaHKE BBICUINX ICUXUYECKUX (QYHKIINNA;
- dbopMupOBaHHE  TPOU3ZBOJIBLHOM  PETyNsUUU  JCSATEIBHOCTH |

MOBEACHMUS;



- KOPPEKLHs HAPYUIEHUN YCTHOM Y MUCbMEHHOW PEYHU.

[lcuxonoro-negaroruyeckas MoAIep>KKa Npeanosaraer:

- nomoiis B (OPMHUPOBAHUM  AJEKBAaTHBIX OTHOIICHUH  MEXIy
pEOCHKOM, YUYUTEISIMH, OJHOKIACCHUKAMH M  JAPYTMMH  OOyYaroIIMMHUCH,
POAUTENSIMU;

- paboty 1o TpOo(HIAKTHKE BHYTPHUIMYHOCTHBIX M MEXKIMYHOCTHBIX
KOH(JIMKTOB B KJIacce, IKOJIE;

- Mo/I/Iep KaHNe SMOIMOHATHFHO KOM(OPTHON 0OCTAaHOBKH B KJIACCE;

- MOMOIIlb B OCBOGHHWH HOBOTO y4eOHOTO MaTepuaja Ha YpOKe W, TpH
HEOOXOIMMOCTH MHJIUBUAYATHHOM KOPPEKIIMOHHOW moMoIu B ocBoennn AQOOII
000;

- oOecnieueHrne oOydyaromeMycsi ycrexa B JOCTYNHBIX €My BHJAX
NEATEIbHOCTU C IIEJbI0 TMPEAYyNPEeKICHUS Y HEro HEraTMBHOTO OTHOIICHHS K
y4eOe ¥ CUTyalluu NIKOJILHOTO 00YyUEHHUS B LIEJIOM.

BapwuanT 7.1 npennasnauen niis oopazoBanus ydamuxcs ¢ 3I1P, mocturmmx
K MoMmeHTy Bbixojga 3 HOO ypoBHS NCUXO(PU3MUECKOTO pa3BUTHUSI, OJM3KOTO
BO3pAacTHOM  HOpMme,  mno3Boisomero  noiayuuts  OOO,  NOJHOCTHIO
COOTBETCTBYIOIIIEE 10 UTOTOBBIM JOCTHKEHUSIM K MOMEHTY 3aBEpIICHUs] O0yUeHUS
00pa30BaHUIO YYalIUXCS, HE MMEIOIMMUX OTrPAHUYECHUN 1O BO3MOXKHOCTSIM
3I0pOBbi, B T€ K€ Cpoku. OJHMUM U3 BAXKHEUIIUX YCJIOBUU SIBIAETCS
YCTOMYMBOCTH (POPM aJaITUBHOTO MTOBEICHHUS.

Joctmxenus 1uaHupyemblx —pesdysbratoB  ocBoeHuns AOOII OO0
OTIPEEINISIIOTCS 10 3aBEPIICHUI0 00yUYEHUS B HAYAJIBHOM IIKOJIE.

Hecnoco6nocts yuamerocs ¢ 3I[IP mogHOIEHHO OCBOWUTH OTAEIbHBIN
npeameT B cTpykTtype AOOII OOO He nomKHA CIOyXKUTh MPEMATCTBHEM s
BbIOOpa WJIM TPOJOJKEHUS €€ OCBOCHUS, IOCKOJBbKY Yy JaHHOW KaTeropHH
yYalmxcsi MOXET ObITh cheruduueckoe pacCcTPOMCTBO IIKOJbHBIX HAaBBIKOB

(mucnekcusi, mucrpadusi, TUCKAIBKYIHS), a TaK K€ BBIPAKCHHBIC HAPYIICHUS



BHUMaHHS U PabOTOCTIOCOOHOCTH, HAPYIIIEHUSI CO CTOPOHBI JABUTATEIBLHON CQEpHI,
NPEMSTCTBYIONINE €€ OCBOSHHUIO B IIOJHOM O0BEME.

VYuyamuecs, He TUKBUIUPOBABIINE B YCTAHOBICHHBIE CPOKHU aKaJEMHUUECKOM
3aJI0JDKEHHOCTH C MOMEHTa €€ 00pa3oBaHHs, MO YCMOTPEHHIO HX POJIUTENCH
(3aKOHHBIX IPE/ICTaBUTEINEH) OCTABISAIOTCS HA MOBTOPHOE OOyYEHHE, IEPEBOATCS
Ha oOydeHue no japyromy Bapuanty AOOII B COOTBETCTBUU C pEKOMEHIAIUSIMU
[IMIIK.

CambiMm o60mmM pesynbrarom ocBoeHusi AOOII OOO yuamuxcs ¢ 3I1P
JOJDKHO CTaTh IOJIHOIIGHHOE OCHOBHOE oOmiee oOpa3oBaHHE, pPa3BUTHE
COIMAJIbHBIX (KU3HEHHBIX) KOMIIETEHITUH.

Cucrema oneHku pgoctwxkeHusa ywamumucs ¢ 3P mmanmpyemsix
pesynbraroB ocBoeHust AOOIT OOO mnpenmnonaraer KOMIUIEKCHBIA TOAXOJ K
OLICHKE pEe3yJIbTaTOB 00pa30BaHMs, MO3BOJSIOMIMA BECTH OLEHKY JOCTHXKEHHUS
yYyaluMucs BCEX TpeX TPYyINI pe3yabTaToB 00pa30BaHUS: JMYHOCTHBIX,
METANpPEAMETHBIX U PEIMETHBIX.

JInyHOCTHBIE, METaNnpeIMETHbIE U MPEIMETHBIC pPEe3YJIbTaThl OCBOCHUS
yuamumucs ¢ 3ITP AOOIT OOO coorserctByior ®I'OC O00°.

[Inanupyemsbie pe3ynpTarbl ocBoeHus ywamumucs c 3IIP AOOIT OOO
JOTIONTHAIOTCS PE3yJIbTaTaMU OCBOEHHUS MPOrPAMMBbI KOPPEKITMOHHOM paOOThI.

Ouenka pe3ynsraroB ocBoenust ywamumucs ¢ 3[IP AOOII OOO (xpome
MpOrpaMMbl  KOPPEKIIMOHHOM palbOThl) OCYIIECTBISIETCS B COOTBETCTBHM C
tpedoBanusimu GI'OC O0O0.

OuenuBaTh aocTwkeHUs ydammuMmca ¢ 3P mmaHupyembIX pe3ynbTaToB
HEOOXOIMMO TMpHU 3aBEPUICHUH KaXKJOro YpPOBHS OOpa3oBaHHUsA, MOCKOJBKY Y

yuamierocs ¢ 3[1P mMoxxeT ObITh MHAWBUAYAJIBHBIM TEMIT OCBOCHHS COISp KaHUS

2 ®denepanbHbBIl  TOCYJAPCTBCHHBIM 00pa30BaTEIbHBIN CTAaHJAPT OCHOBHOIO O00IEro oOpa3oBaHUs,

yrBepxieHHblli [Tpukazom MunoOpnayku Poccum ot 06.10.2009 N 373 (3aperucrpupoBaH MHUHHCTEPCTBOM
toctunmn Poccniickot @eneparm 22 nexkadpst 2009 r., peructpannonssiii Ne 15785) (pen. ot 18.12.2012) (manee —

®roC HOO).



o0Opa3oBaHMsl U CTaHJAPTU3ALNA [JITAHUPYEMbBIX pe3yIbTaToB 00pa3oBaHus B Oojee
KOPOTKHE MPOMEXYTKH BPEMEHH 0ObEKTUBHO HEBO3MOKHA.

Yyammecas ¢ 3IIP  wumeror mnpaBo Ha NPOXOKICHHE  TEKyLIEH,
IIPOMEKYTOUHOW M TOCYJapCTBEHHOM HMTOroBoi arrecrauuu ocBoeHus AOOII
OOO B uHbIX Popmax.

CrnenanbpHbIE YCIOBUS NMPOBEACHUS TEKYLIEH, IPOMEKYTOYHON U UTOTOBOM
(o utoram ocoenus AOOIT OOO) arrectanuu yuanuxcs ¢ 3[1P Bkirouaror:

0] ocoOyro ¢opMy oOpraHuzainuu arTecTanuu (B Majol Trpymne,
WHIUBUIYAIbHYI0) C Yy4eTOM OcCOObIX 00pa3oBaTeNbHBIX TOTPEOHOCTEH U
WHIMBHIYaJIbHBIX 0cOOeHHOCTEH oOy4aronuxcs ¢ 3I1P;

0] MPUBBIYHYIO OOCTAHOBKY B Kjacce (IPHCYTCTBHE CBOErO YUMTEI,
HaJIMYME TPUBBIYHBIX JUI1 YYAIIUXCAd MHECTUYECKHX OINOpP: HAIJIAJIHBIX CXEM,

11a0JIOHOB OOIIIETr0 X0/1a BHITIOJHEHUS 3a/IaHHi);

O MPUCYTCTBHE B Hawaje paboThl JdTama oOIIel opraHu3aluu
NeSITENbHOCTH;
0] aJanTUPOBAHUE HMHCTPYKIMU C Y4YE€TOM OCOOBIX 00pa3oBaTeNbHBIX

MOTPEeOHOCTEN M MHIUBUAYATBHBIX TpyaHOCTEH yuammuxcs ¢ 311P:

1) ynpomienue (GopMyIUpPOBOK MO TPAMMATHYECKOMY U CEMaHTHYECKOMY
0(OPMIICHHUIO;

2) ynpolleHHe MHOTO3BEHbEBOM MHCTPYKIMU MOCPEACTBOM JICJICHUS €€ Ha
KOPOTKHE CMBICJIIOBBIC E€IUHUIIBI, 3aJa0IIMe IMO3TAMHOCTh (MOIIAroBOCTh)
BBITOJTHCHUS 3aJaHUS;

3) B [IONOJHEHHE K TMHUCbMEHHOW WHCTPYKIMHM K 3aJaHHI0, TpH
HEOOXOAMMOCTH, OHa JOIMOJHUTEILHO IIPOYUTHIBACTCS TEAaroroM BCIyX B
MEJIJICHHOM TEMIIE C YETKUMHU CMBICIIOBBIMU AKIIEHTAMM;

O npu HEOOXOJIMMOCTH aJalTUPOBAaHUE TEKCTAa 3aJaHUsl C Y4YETOM
0COOBbIX 00pa30BaTENbHBIX MOTPEOHOCTEN U WHIUBUAYAIbHBIX TPYAHOCTEH

obOyuarormuxcst ¢ 3I1P (Oomee kpymHbIM mpUQT, YETKOE OTTPAHUYCHHE OHOTO



3aJJaHus OT APYTOTro; YNpolieHue GopMyIupOBOK 3aJaHUs TI0 TPaMMaTHYECKOMY U
CEMaHTUYECKOMY O(DOPMIICHHIO U JIp.);

0] Opyd  HEOOXOAMMOCTH  NpenocTaBieHue  IudpepeHrnpoBaHHON
MOMOIIK:  CTUMYJUpyIOmmer  (omoOpeHue, SMOIMOHANBHAS  TMOJICPIKKA),
opraHusyoiei (IpuBjieYeHHe BHUMAHUSA, KOHIIEHTPUPOBAHUE HA BBITOJIHEHUH
paboThl, HAMOMHMHAHME O HEOOXOJAMMOCTH CaMONPOBEPKH), HaIpaBJISIOLIEH
(MOBTOpEHUE U pa3bsICHEHUE HHCTPYKIIMU K 33JJaHUIO);

0] YBEJIMYEHUE BPEMEHU Ha BBITIOJIHEHHE 3aJaHU;

0] BO3MOKHOCTh OpTraHM3allMu KOpoTkoro nepepsiBa (10 — 15 mun) npu
HapacTaHUM B MIOBEJCHUM peOCHKA MPOSIBICHUI YTOMIICHHS], HICTOLIECHUS;

0] HEJOMYCTUMBIMHU  SIBJIIFOTCSI HETaTUBHBIE PEAKIMU CO CTOPOHBI
nejarora, Co3JIaHue CUTyalu, NPpUBOASIIMX K SMOLIMOHATILHOMY TPAaBMHPOBAHUIO
peOeHKa.

OO6s13aTenbHbIC TPEIMETHBIE 00IACTH YYEOHOTO TIaHa M YYEOHbIE TTPEIMEThI
coorBercTBYt0T I'OC OOO.

B cootBerctBun ¢ ®I'OC OO0 obyuarommxcs ¢ OB3 Ha KOppEKIIHMOHHYTO
paboTy OTBOJUTCS HE MEHEEe 5 4acoB B HENENII0 Ha OJHOro oOydarouierocs B

3aBUCHUMOCTH OT €ro moTpeOHOCTEH.



COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKUE TOHATHS

[Ipenmer xumun. Posib XuMuM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HaYK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHWs B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE BJIEeMEHTbl. CUMBOJIBI XHUMHUYECKUX
sneMeHTOB. [IpocThie U CioXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XWMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSAHCTBA COCTaBa BemecTB. (OTHOCUTENbHAS aTOMHas Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO AJIEMEHTa B
COEIMHECHUH.

KommmuecTBo BemectBa. Monb. MossipHast macca. B3auMoCBsI3b KOITMYECTBA,
Macchl W 4HCIIa CTPYKTYpPHBIX €AMHHMI] BeimiectBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHEHUIA.

Du3nuecKkrue U XUMUYECKHUE SBJICHUS. XUMUYECKAsl PEaKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHMsS] MacChl BEHIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKIUN (COeTMHEHMUS, PA3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMMUUYECKOU MOCY/I0H, MpaBujIaMu paboThl B JaOOpaTopuu U
npuéMamMu oOpallleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUYECHHUE U ONUCAHUE
(¢u3MYecCKuX CBONCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (MJIaBJICHHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAUMs BOAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEIHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0JICHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIAOM Oapusi, pa3jioKeHHE THAPOKCHIA

Menu (I1) mpu HarpeBaHuu, B3auMoJeHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (1),



M3Y4YEHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MAarfHuTa, (PUIbTpOBAHUE,
BbIMIApUBAHUE, TUCTUIUIIMUS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MOBAPECHHOM
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTaTOB  NPOBEJIEHUSA  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIeNIed MOJIEKYJI
(ILIapoCTepKHEBBIX).

Ba:kHeiilne npeacTaBUTe/ M HEOPraHMYECKUX BEllECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 31€eMeHT U mpocToe
BelecTBo. HaxokjaeHue Kuciopoja B HOpUpoJe, (PU3HMYECKUE U XHUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYeHHsI KHUCJIOpOJa B JIA0OpaTOpPHUM H MPOMBIIIIIEHHOCTH. KpyroBopoT
KHcIIopoa B mpupoae. O30H — aluToTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBo#t h(HEeKT XUMHUECKOW peakiny, TEPMOXUMHUUYECKHE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE peakuuu. TOomIuBO: yroib M MeETaH. 3arps3HeHHe
BO3/1yXa, yCWICHUE apHUKOBOTrO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — »snmemeHT W mpocroe BemecTBo. HaxoxkzaeHue Bojopona B
npupojie, ¢GU3MYECKHME M XUMUYECKHE CBOMCTBa, MPUMEHEHHUE, CIOCOObI
nonyuyeHust. Kucnotsl u comnm.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBa BOAbl. Boga kak pacrtBoputTenb. PacTBOpBHI.
HaceolllieHHble M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponb pacTBOpoOB B mpupojie ¥ B XKU3HU uyeloBeka. KpyroBopoT BoOJibl B IPUPO/IE.
3arps3HEeHHUE PUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranuueckux coeauHeHuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  coyieoOpa3ytoiue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpasyromue. Homenkiatypa okcumoB. @Duznueckue W XUMHYECKHE

CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.



OcHoBanus. Kmaccudukanuss OCHOBaHHWM: MENOYM U HEPACTBOPUMBIE
ocHOoBaHuA. HoMmeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loryueHrne oCHOBaHUM.

Kucnotsl. Knaccudukarnus kucinor. Homenknarypa kucnor. Ouzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctun MeTamioB H. H. bekertosa.
Ilony4deHne KUCIoT.

Comu. Homenknatypa coneil. @u3ndecknue 1 XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coiei.

['eHeTnueckas CBs3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHHUM.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPEACIICHUE CONEPIKAHNS KACIOPOIa B BO3yX€, MOJyUYECHHE,
coOupaHue, paclo3HaBaHWE W UW3YYEHHE CBOMCTB KHCJIOpOJa, HaOII0aeHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHHMS U
MpeKpailleHus: TopeHust (Mokapa), O3HAKOMJICHME C O0Opas3laMu OKCHUIOB U
OMKMCAHWE HX CBOWCTB, MOJy4Y€HUE, COOMpaHHE, pACIO3HABAHHE U M3YyUYCHHE
CBOMCTB BOJOpoAa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCHOJIB30BAaHUE BHJIEOMATEpPUANIOB), HAOIIOIeHHE O0pa3lOB BELIECTB
KOJIMYEeCTBOM | MOJIb, HCCJEIOBAHHE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PAaCTBOPOB C ONPEIEIEHHOU
MacCOBOW J0JIeH paCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPHAIIOB),
UCCJIEI0BAHUE O0pa3loOB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUs OKPACKH MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydyeHue B3aumopeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKlu{d HEUTpaIU3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajla JAPYTMM M3 pacTBOpa COJIM, PELICHUE
DKCHEPUMEHTAIBHBIX 3a/1ad I0 TeMe «BakHeWlne KiIacChl HEOPraHUYECKHX

COEIMHEHUY.



Ilepuoanyeckuin 3axkoH u Ilepuoamyeckast cucremMa XHUMHYECKHX
iemenToB JI. WU. MenpgeseeBa. Ctpoenne aToMoB. XHUMHYECKAs CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(PUKANNKA XUMHUYECKUX dJIeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUlbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCHIBI
U TUIPOKCHIBI.

[lepnognueckuii 3akoH. Ilepuonnueckas cucTeMa XMMHUUYECKUX DJIEMEHTOB
H. W. MengeneeBa. KopoTkomepuonnas # JJIAHHONEPHOIHAS  (POPMBI
[Tepuognueckont cucrembl xumuueckux 3nemMeHToB [. 1. MenneneeBa. [lepuobl
n Tpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYNIbI JJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX sfep. M30Tombel.  DIEKTPOHBL.
CrpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepuomnueckonr cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 rPYIIaM U NEPUOIaMm.

3nauenue llepuommueckoro 3akoHa u  Ilepmoandeckod  CUCTEMBI
XUMHYECKUX JJIEMEHTOB JUIs pa3BUTUS Hayku U npaktuku. . 1. Mennenees —
YYEHBIN U ITPAXKIAHUH.

Xumuueckass cBs3b. KoBaneHTHas (NOJSIpHAsE M HEMOJSPHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH.
[Tponecchl okucneHust 1 BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE

I'mapoKCuaa IIMHKa C paCTBOpaMHM KHCIIOT H I].IGJ'IO‘-I@fI, IMPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiuu pas3ioKeHHs, COSTUHEHU).

MeosicnpedmemHnuie céasu

Peanuzanust MeXINpeaIMETHBIX CBSI3ed MpU M3yYEHWU XHMHUHU B & Kiacce
OCYILIECTBJISIETCS Ye€pe3 HCIOJIb30BaHWE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO6mre ecTecCTBEHHO-HAYYHbIE TTOHSATHS: HAYyUYHbIN (DaKT, TUIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEPUOJUIHOCTh, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MO/IENb, SIBJICHHE.

®dusnka: Marepus, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsi]l, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKHUE BEIWYWHBI, CIUHUIIBI
WU3MEPEHUS, KOCMOC, TIaHEThI, 3BE3/1bl, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbI, TOPHBIC IOPOJIHI,
M0JIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITACC

BemecTBo U XUMH4YecKAasi peakuusi

[lepnonnueckuin 3akoH. [lepuoamyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B MU3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TMEPUOJOB, KaJlMsl, KalblMUs U UX
COCIMHEHUI B COOTBETCTBHHM C TOJOXKEHHEM »3JIeMeHTOB B Ilepuoamueckoii
CHUCTEME U CTPOSHHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BUAbl XUMHYECKOM CBSI3U. THUIMBI KPUCTAJIMUECKUX
PEIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMUECKOW PEIIETKU U

BHJIa XUMHUYECKOU CBS3H.



Knaccudukaiys 1 HOMEHKIATypa HEOPraHMYECKUX BEIICCTB. XUMHUYSCKHUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KjaccaM HEOpPraHWYeCKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccubukanys XUMHYECKHUX peaKIuid 10 pa3IMYHBIM IpHU3HaKaM (110
YUCIIy U COCTaBY YUYacCTBYIOIIUMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTENEHEW OKMUCIICHHUS XUMHUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
YY9aCTHIO KaTajau3aTtopa). DK30- U SHIOTEPMHUYCCKHUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xumMuyeckod peakiuu. [loHsTHe 00 oOpaTUMBIX U
HEOOPATHUMBIX XUMHUYECKUX peaknusax. [IoHATHE 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BJIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOM PEAKIMU M TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIC  PEAKIMU, DJICKTPOHHBIM  OayiaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKLnHu. CocraBienne ypaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCIOJIb30BAaHUEM  METOJIa
AJICKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOU JACCOLAALIAM. DIIEKTPOJIUTHI U
HEJJIEKTpouThl. KaThoHbl, aHHWOHBL. MeEXaHW3M JUCCOLMALMM BEHIECTB C
Pa3IMYHBIMUA BUJIAMU XHMHYECKOM cBsi3u. CterneHp aucconuanu. CuibHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peaknuun wuoHHOTO oOOMeHa. YcClnoBUS MNPOTEKaHUS pPEAKUUHA HOHHOIO
oOMeHa, TIOJIHBIC U COKpaIlIE¢HHbIC HOHHBIC YpaBHEHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJCTABICHUN 00 3JIEKTPOIUTUYECKOM
nucconnanuu. KauecTBeHHbIEC peakiiuu Ha HOHBI. [IoHsTHE O THAPOIM3E COIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIICCTB — METANIOB M HeMeTauioB (rpadura M aimasa), CIOKHBIX BEIISCTB

(x;mopuga HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKiuu



OT BO3JICUCTBHUS PaA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa AWCCOLMALUMU KHUCIOT, IIEJIOYed U CoJel
(BO3MOXXHO  HCHOJB30BAHME BHUAEO MAaTEPHAIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKA  TPOTEKAHWS]  PEaKIMid  HMOHHOTO  OOMeEHa
(oOpazoBaHue oOcajka, BBIJICJICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIUi
(ropenue, peakiMu Pa3IOKEHHs, COSUHEHUS), paCllO3HABaHUE HEOPraHMYECKUX
BEUIECTB C TIOMOIIbIO KA4YeCTBEHHBIX pEaKklMid Ha HWOHBI, pEIICHHE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTtannbl U MX coeIMHEHUSA

OO6miast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3myeckre CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XHMHUYECKHME CBOMCTBA Ha MpUMeEpe XJjopa
(B3aMMOJEHCTBUE C MeETaJIlaMd, HEMETaJJlaMH, IlIeJo4aMu). XJIOPOBOJIOPO.
ConsiHast KMCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHUE, NMpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHu3M 4elioBeKa. BakHeilline XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

Ob6mas xapaktepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIE cTeNeHUu OKHUcieHHs. CTpoeHue W (PU3NYeCKHe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CEePhl. AJTOTPOITHBIE MOAU(PUKAIINKA KACTIOPOaA
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHue, (pusnyeckue u
XUMHUYEeCKHEe CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHUJIOB.
Cepnast kucioTa, (QU3MYECKHME U XUMHUYECKHME CBOMcTBa (oOmume Kak
NpeCTaBUTENs Kjacca KHUCIOT W creuuduueckue). XUMHUYECKHUE PpEeaKIui,
JeXale B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkuus Ha
cyibdar-noH. HaxoxeHue cepbl U €€ COEIMHEHHMH B HpuUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHHUSIMU Cepbl (KHCIIOTHBIE JOXK[H,

3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPEA0TBPAILICHHUS.



OOmass xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpoCTPaHEHHE B MPHUPOJE,
(dbuznyeckre u xumuyeckue ceorcTea. KpyroBopot azora B npupoje. AMMHAK, €ro
(bu3MYecKue U XUMUYECKHUE CBOMCTBA, MOMydYeHUEe u mpuMeHeHune. Con aMMOHUS,
ux (pU3nUecKue U XUMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJiydeHue, (PU3MYECKUEe U XUMUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U chenu(puyecKue).
Wcnons3oBaHne HUTPATOB U COJied aMMOHMS B KadeCTBE MMHEPAIbHBIX
yAaoOpeHuil. XuMHUYeCcKoe 3arps3HeHNe OKPY KAIOIIeH Cpeibl COeTUHEHUSIMH a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, IMOYBBI W BoAoéMoB). docdop,
ajuioTponHeie Mogudukanuu Gocdopa, puznUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas KuciaoTa, PU3HMIeCKUe U XUMUISCKHUE CBOMCTRA,
nosyyenue. Mcnoas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MoauUKaAIMU, paclpoCTpaHEeHHWe B MOpupoje, GUMYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoaa B mpupoje. Okcunbl yriaepojaa, ux
¢u3nUecKkue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
MOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a 1moOanbHOTO TMOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekrt. YronpHas KUCIOTA U €€ COJId, UX (PU3NUECKUEe U XUMMUUYECKUE CBOMCTRA,
nojayuyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBL.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATUS 00 OpPraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSX yriepojna (MeTaH, 3TaH, J3THIEH, alleTWUJICH, 3TAHOJ, TIUIEPHH,
yKCcycHasi kuciota). [IpupoaHsie UCTOUHUKU YTI€BOAOPOAOB (Yroiab, IPUPOIHBIN
ra3, He(pTh), TPOAYKTHI MX TepepaboTku (OEH3WH), WX poJib B OBITY U

IMPOMBIINIJICHHOCTH. IlonsTne O OWOJIOTMYECKH BaKHBIX BCUICCTBAX: JKHpPAX,



Oenkax, yriieBoJax — M WX POJU B KU3HU uejoBeKka. MarepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

KpeMHuuii, ero ¢usmyeckue H XUMHYECKHME CBOWCTBA, IOJYYEHHE U
npumeHenue. CoenuHeHHs KpemHHs B mpupone. OOmme mpeactaBieHus 00
okcune kpemaus (IV) u kpemaueBoit kuciore. CUIMKATBI, UX HCIOJIH30BAHHUE B
ObITYy, B IIPOMBIIUICHHOCTH. BakHelue CTpoUTeNIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEHT, OeTOH, eyie300eToH. [IpoGiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEINIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHue 00pa3I0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKUMN Ha XJOPUI-UOHBI U HAOIIOIEHUE TPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAINUe (PU3NYECKHE W XWMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIECHME ¢ oOpas3laMud XJOpUAOB (TaJIOTEHUJOB), O3HAKOMJIEHUE C
oOpaslamu ceppl M €€  COeOUHEHUsSMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEepUaIIOB), HAOJI0IEHHE Mpolecca O0yIIIMBaHUS caxapa MoJl J1eHCTBUEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHOI CEPHON KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHON PEaKIMK Ha CyIb(dat-
MOH M HaOJI0JeHUE NpH3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH
cBOMcTBaMM a30Ta, (ochopa W HX COEOTUHEHHH (BO3MOXKHO HCIOIb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHueE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHakKa, IPOBEJACHUE
KauyeCTBEHHBIX PEAKIMN HA MOH aMMOHUA U GocdaT-UOH U U3yUYeHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON a30THOM KHMCIIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHHE MoOJenen
KPUCTAUNIMYECKUX PEIETOK anmasza, rpadura, ¢ysepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOpOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJIy4yeHHe, cOOMpaHue, paclio3HaBaHUE U U3YyUYECHHE

CBOMCTB YIJIEKMCIIOTO ra3a, MpOBeJ€HNE KayeCTBEHHBIX peakuuid Ha kapOoHAT U



CUJIMKAaT-UOHBl WM M3YYECHUE I[PU3HAKOB HUX IPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKLIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PELUIEHUE JKCIEPUMEHTAJIbHBIX
3a7a4 no TeMe « BaxxHennme HeMETaIITbl U UX COCTUHEHUS.

MeTasibl 4 MX COCAMHEHM S

OO111as XapakTepUCTUKA XUMUUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
uX TnonoxeHus B llepmoamdeckon cucrtemMe XuMUUecKux daeMmeHtoB JI. .
MeHnneneeBa u cTpoeHus: atoMoB. CTpoeHne MeTamioB. Mertaiuinueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemIE€TKa.  DJIEKTPOXUMHUYECKHU P
HarnpspkeHU MeTauioB. Ou3ndyeckue U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
CrocoObl TONydeHus: MeTauioB. [loHATHE O KOpPpPO3UU METAIOB, OCHOBHBIC
cnocoObl 3alUThl UX OT Koppo3ud. CruiaBel (CTajb, YYTyH, AIOPATIOMHUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[[{eounble MeTaLIBL: MOJOXKEHUE B [leproanyeckoil CUCTEME XUMHUYECKUX
sanemeHToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u
TUAPOKCUABl HAaTpusi W Kauus. [IpumMeHeHHWe MIEeNOYHBIX METAUIOB U HX
COCIMHEHUN.

[IlenouyHO3eMeENbHBIE META/UIbl MAarHMud W KAJIbLUW: TIOJIOKEHUE B
Ilepnognueckon cucreme xumuudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJIeHUE B ITpupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxselnue coenuHEHMs] KaibIUs (OKCHJA, THAPOKCUI, COJIH).
XKéctkocTh BOBI U CITOCOOBI €€ yCTpaHEHHUS.

AmomMuHuii: nonoxkeHue B Ilepuogmyeckoid cUCTEME  XMMHUYECKHX
anementoB JI. M. MeHnneneeBa, CTpOEHME aroMa, HAXOXKJICHUE B MPHUPOJIE.
duznyueckre U XUMUYECKHE CBOMCTBA amoMuHMs. AM(OTEpHBIE CBOICTBA OKCHIA
U TUIPOKCHUAA AITFOMUHMUS.

JKenezo: nonoxenue B [lepuognueckoit cucTeMe XUMUYECKUX 3IEMEHTOB /I,

N. MengeneeBa, CTpoeHHE arToMa, HAaxXOXJIeHUE B mnpupone. Dduszuueckue u



XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u xenesa
(IIT), ux cocta, CBOWCTBA U MOTYYECHHUE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C O0Opa3llaMH METANIOB M CIUIABOB, HX (U3HYCCKUMHU
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJbIIMsl W HATpPUS C BOJAOW (BO3MOXHO HKCIIOJIb30BaHHE BHUICOMATEPHAIIOR),
MCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJIbI, IIPOIIECCA TOPEHUS KEJe3a B KUCIOPOJIE
(BO3MOKHO  HCHOJIb30BAHHE  BUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KA4YEeCTBEHHBIX PEAKIIMN HA MOHBI: MAarHus, KaJibIUs, aJlOMUHMS, IIMHKA, *Keje3a
(IT) u xeneza (I11), meau (1), HabnroAeHUE U OMKMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHW MOHAMM HATpHsl, Kajdusd U Kajdblusd (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJPOKCHUJIA IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 1o TeMe «BakHeiine
METAJIbl U UX COCTUHEHUSI.

XuMHuA U OKpY:KAOLIasA cpeaa

BemectBa 1 Marepualibl B MOBCEAHEBHOW »KM3HHM 4YeIoBeKka. besomacHoe
UCITOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. IlepBas momoris npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolend cpepl (mpeaesibHas JoMmyCcThUMast
KOHIIeHTpaIus BemiecTB, nainee — [1JIK). Pons XxumMuu B pelieHUn 3KOJIOTUUECKUX
npoOiaem.

Xumuueckuii IKcnepumenm:

U3yueHue o0pas3IoB MaTepHaIoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu

Peasmmzannst MeXnpeaMETHBIX CBSI3€d NpPU M3YYEHWH XHMHUHU B 9 Kiacce

OCYyHICCTBIACTCA 4YCPC3 HCIIOJIB30BAHUC KaK 06HII/IX CCTCCTBCHHO-HAYYHbIX



MOHATUH, TaK Y MOHITHUH, SBISIOMUXCS CUCTEMHBIMH JUUISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE MOHATHSA: Hay4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCU(pUKaLus, TEePUOJUIHOCTh, HaONII0/IEHNE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, NapPHUKOBBIMI
3 deKT, TEXHONOTHS, MAaTEPHUAIIBI.

®dusmuka: marepusi, aToM, 3JIEKTPOH, MIPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOMNbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsiji, MPOBOJHMKH,
MOJYPOBOJIHUKH,  JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeJIo, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAS
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, €AMHUIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: dorocunres, npixanve, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE IOPOJBI,

ITOJIC3HBIC UCKOIIAEMBIC, TOIIJIMBO, BOJHBLIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHHUS] XUMHUU B €IUHCTBE Y4eOHOU H
BOCITUTATEIbHON AESATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUUCKUMU
COLIMOKYJIBTYPHBIMHU U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPHUHATBIMA B
oOlIeCTBE MpaBUJaMd MU HOpPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALNN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ysbTaThl  OTPAXKalOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW MO3WTHUBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacIIMpEeHHE ONbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILICHUS K OTEUYECTBEHHOMY KyJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACIEAWIO, TOHMMAaHWS 3HAYEHUS XUMHUYECKOU
HAayKd B >KM3HU COBPEMEHHOI'0 OOIeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM
uHpopMalmel O TMepeAOBbIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM |
OTE€YECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAayYHbIX 3HAaHUSAX 00 yCTpoOilcTBe
MHUpa 1 O0IIECTBA;

2) rpakaIaHCKOr0 BOCIIMTAHMSA:

NPEACTaBICHUS O COIMAIbHBIX HOPMax M MPaBUIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
HOJIE3HOM,  y4eOHOUCCIENOBAaTEIbCKONW, TBOPYECKOW W JPYruX  BHJAX
JeSTENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH JAESITEeNIbHOCTU MpH
BBIMIOJJTHEHUHM Y4eOHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUN YUE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpoOLECCE ATOW Yy4eOHOM JeATEeIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE U IIOCTYNKM CBOMX TOBAPUIIEH C MO3ULHH

HPAaBCTBCHHBLIX W IIPABOBLIX HOPM C y‘léTOM OCO3HaHUuA HOCHGI[CTBI/Iﬁ INOCTYIIKOB,



3) HEHHOCTH HAYYHOT'O MMO3HAHUA:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIOIINE
OCHOBY I TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTUBBI, HAITPABJICHHBIC HA ITOJYYE€HHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIC JII OOBSICHEHHMS HAOI0JaeMbIX IPOIIECCOB W SIBJICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHONW M YHUTATEIbCKOM KYJIbTYPHI, B TOM YHUCIE
HABBIKOB CaMOCTOATENBHON paboThl C y4YeOHBIMH TEKCTaMH, CIPaBOYHOM
JTUTEpPaTypoOr, JAOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHI0O M TIO3HAHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEAOBATENIbCKOU
JEeSTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIMpPaBICHHOCTH U YPOBHS OOy4Y€HHUS B
JIATbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHME UEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KW3HU, OCO3HAHMUE MOCIEJICTBUI U
HEIPUSATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aTIKOTOs, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJIEHUsS] TMpaBui O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HH;

5) TpyA10BOr0 BOCIIMTAHMS:

WHTEpeC K MPaKTUYECKOMY H3y4YeHHIO mnpodeccuit u TpyJa pa3iudHOro
poja, yBaXKeHUE K TPYAYy U pe3yJbTaraMm TPYJIOBOW NESITEIbHOCTH, B TOM YUCIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJIOIKEHUsT 00pa30BaHUsl ¢ YUETOM JTMYHOCTHBIX

WHTEPECOB U CMOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,



yCIemHON mpodecCHoHaIbHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B TPOECCHOHATILHON CpEJIE;

6) 3K0J10r14eCKOro BOCIMTAHMS:

DKOJIOTHYECKH I1IeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHUKY
KU3HU HA 3eMJle, OCHOBE €€ CYIIECTBOBAHUS, HOHUMAHUE LIEHHOCTU 3J0POBOTO U
Oe3zomacHOro o0pas3a >KHM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICMXMYECKOMY 3J0pPOBBIO, OCO3HAHUE IICHHOCTH COOJIIOJICHHS
mpaBuJl O€3011aCHOTO TOBEJICHHUS MPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOWIMX 340POBBIO U KU3HU JIIOAEH;

CITIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJIydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEd IPUPOIHON CPEIOM, I MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW KyJNbTYpPhl, OCO3HAHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM M IMyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
JKOJIOTUYECKOTO0 MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMATILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe MeTanmpeaMeTHBIX pe3yJbTAaTOB BBIICISIIOT 3HAYMMbBIC JIJIS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHbIC TOHATHUS (3aKOH, TEOpHS,
MPUHIINI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
MCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ATUX NMPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOUW KapTHUHE MUpPA, U YHUBEPCAIbHBIC YUEOHBIC JICUCTBUS (ITO3HABATEILHEIE,
KOMMYHHMKATUBHBIC, PETYyJISTHBHBIE), KOTOpble oOOecneunBaOT (GopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOMU
NEATEIBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJornveckue 1eicTBUS:

YMEHHUSI UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUH

3HAHUM: PaCKpPLIBATh CMBICII XUMHYCCKUX MOHSATUM (BBI)]CJ'IS[TB X XapaKTCPHLBIC



MPU3HAKH, yCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIMM XUMHYECKUX BELIECTB U XUMHUYECKUX PEaKIIuH,
yCTaHABJIMBATh MPUIMHHO-CIICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU HU3YyUYCHUS,
CTPOUTH JIOTUUECKUE PACCYX IACHUs (MHAYKTUBHBIC, JICTyKTHUBHBIE, [0 aHAJIOTHH),
JienaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHSITh B TIpOliecCe IMMO3HAHMS TMOHATHUS (NIpEAMETHBIE U
MeTaInpeMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEeMbIC B XUMHH,
peoOpa3oBLIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI JJIEeMEHTa), XUMHUYeckas (opmylia U ypaBHEHHE
XUMUYECKON peakluu — MpU PElIeHUH Y4eOHO-TI03HABATENBHBIX 3a/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISATH M XapaKTepU30BaTh CYIIECTBEHHBIE
MIPU3HAKHA U3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BEILIECTB U XMMUUYECKUX PEaKIuH,
BBIBJISITh  OOILIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICJACTBEHHBIE CBSI3M U
POTUBOPEYUHS B U3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3oBble uccienoBaTenbcKne 1eiicTBUS:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KAu€CTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyeCTBE OCHOBBI i1 (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpPUOOPETEHHUE OIbITa 1O IJIAHUPOBAHWIO, OPraHU3alUM U TPOBEIACHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOmoIaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POPMYyIHPOBaTH 000OIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIIEAOBAHMS, COCTABISATH OTUYET
0 MpoJIeNIaHHO paboTe.

Pabora c undopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HHEOOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MpE/ICTABICHUS, MTOTYUYaEMYI0 U3 pa3HbIX UCTOUYHUKOB

(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUsl, CIPABOYHBIE



nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

yMEHUE MPUMEHSTHh Pa3IU9YHBIC METOJBI M 3aIlPOCHl MPHU TMOUCKE U 0TOOpE
uHOpPMAIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX JJIsi BBITOTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHHE OIbITa B
00JaCTH  MCTOJBE30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHHE KYJIbTYpOH aKTUBHOT'O MCIOIb30BAHUSI PA3IMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTHMAIBHYIO (DOpMy MpeacTaBieHus: nHpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOKHBIMUA CXEMaMu, JharpaMmaMu,
apyrumu popMamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHUE HCIONb30BaTh M AHAJIM3UPOBaTh B IpolLecce YYEOHOW H
HCCJIEIOBATENLCKON JEATEIPHOCTH MH(POPMAIIMIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KoMMmyHuKaTHBHbBIE YHUBepcaibHbIe YueOHble 1eliCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCH (B Xoje auayiora U (WiIM) JTUCKYCCHH) IO
CymiecTBy  oOcCyXkmaaemMol  TeMbl, (QOPMYyJIHpPOBAaTH CBOM  TPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

YMEHHSI  TPEACTABIATH  TOJYYCHHBIE  PE3yJbTaThl  MO3HABATEIBHOMN
JESTENHPHOCTY B YCTHBIX UM THCHMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pE3yNbTAaTOB BBIMOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1abopaTOpHOrO OMBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUS Y4eOHOr0 COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIBHOM M MCCIENOBATENIbCKOM  JIEATENIbHOCTH  MpPU  PEIICHUH
BO3HMKAIONIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIUX MHTEPECOB M COTIACOBAHMSI
no3uiuii (00CyX/IeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPJAUHAIIMS
COBMECTHBIX JEHUCTBUM, OINPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBHA:



YMEHHE CaMOCTOSITEIIBHO ONPEACIATh LEIN JAEITENbHOCTH, IIJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BEIOMpPATh Hanboiiee 3(h(PEeKTUBHBIE CLIOCOOBI PEIICHHS YUEOHBIX U
ITIO3HABATEIBHBIX 3a/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
[PEUIOKEHHBIM aJITOPUTM JEHUCTBUUW I[PU BBIIIOJHEHUM 3aJaHUN C YUYETOM
MOJIyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUSX,
OLICHUBATh COOTBETCTBHUE IIOJIYYEHHOI'O pe3yjbTaTa 3asBICHHON LEJIH, YMEHHUE
UCIIOJIb30BATh U AHAIIM3UPOBATh KOHTEKCTHI, IIpeiaracMble B yCIIOBUHU 3aJaHUM.

INNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB [0 OCBOEHHUIO 00s3aTENBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOIO JIaHHOM (QeaepabHOM paboueil Mmporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIMIMMHCS Hay4dHbIE 3HAHHUS, YMEHHUS U CIOCOOBI
neucTBUl, crnenudpuyeckue I8 MOpeIMETHOM o00sacTh  «XUMHS», BUJIBI
NEATEJIBHOCTA [0  IIOJIYYEHUIO HOBOI'O  3HAHUs, €ro  HUHTEpIpETaluy,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYALIUSX.

K koHuy oOydenuss B 8 kJiacce mpeaMeTHbIE pPe3yJbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHUM:

. pPacCKpbIBaThb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHM: aTOM,
MOJIEKYJIA, XUMUYECKUHN DJIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAsT W HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas H
MOJIEKYJISIpHask Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas
J0JI1 XUMUYECKOTO AJIEMEHTa B COEIMHEHHH, MOJISIPHBIA 00bEM, OKCHJI, KHCIIOTA,
OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKMCIICHUS, XUMHUYECKas
peakius, Kiaccu(puKalus peakiuil: peakiuu COeIUHEHUS], PEaKIIUU Pa3JI0KEHUS,
peakuuu 3aMelleHMs], peakuuu OOMEeHa, 3K30- M 3HIOTEPMHUYECKHE pEeakllvu,
TeruioBor A(PpdheKkT peakuuu, SAPO aToMa, DJICKTPOHHBIM CIIOW aToMa, aTOMHas
opbuTanb, paguyc aroMa, XHMHYECKash CBs3b, NOJSpHAs U HENOJSIPHAs
KOBAJICHTHAs CBS3b, HOHHAS CBA3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas 101

BellecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUsI) B pacTBOpPE;



. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHSATUUA M
OPUMEHATH 3TU MOHSITHUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPAILCHUI;

. UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOPMYJI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

. ONMpENENsTh BaJE€HTHOCTb AaTOMOB JJIEMEHTOB B  OWMHApHBIX
COCIMHEHUAX, CTENEeHb OKHUCIEHUS OJEMEHTOB B OWHAPHBIX COCJIUHECHUSX,
NPUHAIIEKHOCTh BEIIECTB K OIMpPEAeIEHHOMY KJIACCY COCIMHEHUM 1Mo (opMyiam,
BUJI XUMUYECKOU CBsA3U (KOBAJICHTHAS! U MOHHAS) B HEOPTaHUYECKUX COCIUHECHUSX;

. packpeiBath cMbIci llepmommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBaTh  MOHMMAHUE  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B [lepmoanueckoil cucteme, 3aKOHOB
COXpPAaHEHMS MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
YYE€HHUs, 3aKOHAa ABOrajipo;

. OMUCBHIBATh U XapaKTepu3oBaTh Tabiuunyro dopmy llepuoanueckoit
CUCTEMBI XUMHUYECKUX AJIEMEHTOB: pa3iuyarh MOHATHUS «ryaBHas moarpynna (A-
rpynna)» u «mnobounas noarpynna (b-rpymnma)», Manbsie U OOJbIIME MEPUOBI,
COOTHOCUTh 0003HAuUEHHUs, KOTOphle HMEIOTCs B Tabnuie «[lepuonnueckas
cucrema xuMmudeckux oasemeHroB JI. . Menaeneesa» ¢ 4HMCIOBBIMHU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U 3apsij
aapa, o0l1ee YUCIIo 3JIEKTPOHOB U PACIPEICTICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUIMPOBATh  XMMUYECKHE  DJIEMEHTHI, HEOpraHU4eCcKue
BEILECTBA, XUMUYECKUE PEAKIMH (110 YUCIY U COCTaBY yYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIUIOBOMY (D PEKTY);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMUYHBIX  KJIAcCOB,  IOATBEpXKJas  OMNHCAaHWE  MIpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

. MPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B

Pa3INYHBIX YCIIOBHAX;



. BBIYUCIISATH OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XMMHYECKOTO 3JEMEHTa 1o (opMyse CcOoeauHEHMS,
MacCOBYIO JOJIF0 BEIIECTBA B PAcTBOpPE, IMPOBOIUTH PaACUEThl IO YPAaBHEHUIO
XHMUYECKOU pEaKInH;

. MPUMEHATH OCHOBHBIC OIEpaIlii MBICIUTEIIBHON JIeITeIbHOCTH —
aHaJdu3 M CHHTE3, CpaBHeHHUE, 0000IIeHHe, CUCTeMaTU3aluio, KiacCU(UKaIINIO,
BBISIBJICHHE NMPUYWHHO-CJIEJCTBEHHBIX CBSA3EH — JUIS M3y4YCHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIMi, €CTCCTBEHHO-HAYYHBIC METOJBI IMO3HAHUSA — HAOJII0JIeHNE,
H3MEpEHUEe, MOJCITMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM M MBICIICHHBIN );

. cienoBaTh TIpaBUJIaM  TIOJb30BAaHUS XUMHUYECKOW MOCYI0M W
1abopaTOpHBIM 00OpPYJOBaHUEM, a TAK)KE MpaBUiiaM OOpaIeHHUS C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBHITIOJHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OMBITOB TIO TOJYYEHHUIO U COOMpaHMIO Tra3000pa3HBIX BEMIECTB (BOJOpOAA M
KHCJIOpO/a), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MAacCoBOM jaojei
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH M IIPOBOJIUTh XUMHUYECKUE IKCIIEPUMEHTHI
110 PACIO3HABAHUIO PACTBOPOB IIEIIOYECH W KHCIIOT C IOMOIIBI WHIUKATOPOB
(makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K kxoniy oOydeHuss B 9 kJjacce mIpeaMEeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHHUIA:

. PacKphIBaTh CMBICI OCHOBHBIX XHMHUYCCKUX TOHSATHH: XUMHUYCCKUN
AJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXKHOE
BCIIIECTBO, BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTCTIICHb  OKHCJICHUS,
XUMHYECKasl peakius, XUMUYecKas CBsI3b, TEIUIOBOM A(QEeKT peakiuu, MOJb,
MOJIIPHBIN 00BEM, PACTBOP, AJIEKTPOIUTHI, HEIJICKTPOIUTHI, JIECKTPOIUTHYCCKAS
JUCCOITAIINS, PeaKIM HOHHOTO 0OMEHa, KaTaanu3aTop, XMMUYECKOe pPaBHOBECHE,
obparuMble W HEOOpaTHMBIC PEAKIIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiuu, OKHUCIUTEIh, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
ajutoTponus, aM(pOTEPHOCTh, XHMHYECKas CBS3b (KOBajJCHTHAs, WOHHAs,

MeTaJTMYeCcKasi), KpHUCTa/UIMuecKas penieTka, KOppo3us METaJUIOB, CILIABHI,



CKOPOCTh XHMHYECKOM pEaKLMH, NpeAesibHO nomyctuMas koHueHtpauus [IJIK
BEILIECTBA;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHSATUUA M
MIPUMEHSITh 3TU NOHSATHUS MPU ONMKMCAHUM BEILIECTB U UX MPEBPALLICHUI;

. HCIIOJIB30BaTh XWMHUYECKYI0O CHMBOJIUKY JUIsI COCTaBJICHHUS (PopmMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

. ONpENENATh BAJCHTHOCTh W CTENEHb OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIAMHEHMSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpPENICIEHHOMY KJIACCY COCNMHEHHM 1O QopMyinaMm, BHUJ XUMHYECKOW CBSI3H
(koBasieHTHasi, MOHHAS, METAJITMYECKAsi) B HEOPTAHUUYECKUX COCJIMHEHUSX, 3apsij
MOHA M0 XUMHUYECKol (opmyse, XapakTep cpeabl B BOAHBIX pacTBopax
HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAUIMYECKONM PEHIETKH KOHKPETHOTO
BEILIECTBA;

. packpeiBath cmbica llepuonuueckoro 3akona J[. Y. MenaeneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAHUE: OMUCHIBATh M XapaKTEPHU30BaTh TAOIUUYHYIO
dbopmy Ilepuoguyueckoil CUCTEMbl XMMHUYECKHX AJIEMEHTOB: pasjinyarh MOHSATHUS
«rnaBHas noArpymmna (A-rpymmna)y» u «nodounas noarpymnmna (b-rpymnmna)y, Mansie u
OOJbIIME  TIEPUOJIbI, COOTHOCHUTH OO0O3HAYEHMs, KOTOpbIE HMEIOTCS B
MEePUOANYECKON TaOJIMIle, C YKMCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB H
pacripeiesieHue UX M0 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IINE 3aKOHOMEPHOCTHU
B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B Mpejiesax MaJibIX MEepUoI0B
Y TJIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X aTOMOB;

. KJIacCU(UIIUPOBATh ~ XUMUYECKHE  DJIEMEHThI, HEOpPraHWYeCKHUe
BEILIECTBA, XUMUYECKUE pPeaKIuu (10 YUCIY M COCTaBY YYAaCTBYIOIIUX B PEaKIIUU
BEIIECTB, MO TEIUIOBOMY d(QeKTy, MO0 H3MEHEHUI0 CTEIEeHEH OKHUCICHUS

XUMHYECKUX DJIEMEHTOB);



. XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CrielU(PUIecKre XUMUIECKHE
CBOMCTBA MPOCTBIX U CIIOXKHBIX BEUIECTB, MOJATBEPKIAsd ONHCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

. COCTaBJISITb YPABHEHUSI AJIEKTPOIUTUYECKOW JHUCCOLUMAIMU KHUCIIOT,
iesIoued U cojiel, MOJIHbIC U COKPAIIEHHBIC YPABHEHUS PEaKIIuii HOHHOTO OOMEHa,
YpaBHEHHSI peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEX/1y BEIECTBAMU PA3IUYHBIX KIIACCOB;

. PacKpbIBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX pPEaKIuid
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca dTHX PEaKInii;

. POTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B Pa3TUYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJI0O XMUMHYECKOTO 3JEMEHTa Mo (opMysie COEIUHEHHS,
MacCOBYIO JIOJII0 BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHl IO YpPaBHEHUIO
XUMHUYECKOMN peaKInu;

. coOmoaTh MpaBuia TMOJb30BAaHUS XHUMHUYECKOM TOCYJAOH |
nabopaTopHBIM 00OpYAOBaHHEM, a TaK)Ke MpaBUiIa OOpaIleHUsl C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSIMHU TIO BBIMOJHEHUIO JaOOPATOPHBIX XHUMHYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaka M
YIJIEKHUCIIOTO Ta3a);

. MPOBOAUTL PEaKIMU, TMOJATBEPXKIAIOIINE KAueCTBEHHBIH COCTaB
Pa3JIMYHBIX BELIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUJI-, OPOMHUI-, UOAUI-,
KapOoHat-, pocdar-, cuukart-, cyabdar-, TMIPOKCUA-UOHBI, KATUOHBI AMMOHUS U
MOHBI M3YyYCHHBIX METAJUIOB, TMPUCYTCTBYIOIME B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

. OPUMEHATh OCHOBHBIE ONEPAlMd MBICIUTEIBHON JEATEIIbHOCTH —
aHaqu3 W CHHTE3, CpaBHEHUE, OOOOIIEHHE, CUCTEeMaTU3AIUIO, BbISBICHUE

INPUYINHHO-CJIICACTBCHHBIX CBSI3EU — IJisT U3YUYCHUSA CBOMCTB BCIICCTB H



XUMHNYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAY4YHbBIC MCTOAbI IIO3HAHUSA — Ha6JIIOI[eHI/IC,

U3MEpeHre, MOJICTMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoaunuyecTBO 4acoB

Ne HaunMeHoBaHMe pa3ieioB U TeM K I DJIEeKTPOHHbIE (uu¢posbIe)
n/n | IporpaMmsl Bcero OHTPO.ILHEIE PaKTHiecKue o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI
Paszgea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMuss —  BaxHas  o01acThb

1.1 €CTECTBO3HAHUSA M NPAKTHYECKOH | 5 2 bubmorexa HOK

: P https://m.edsoo.ru/7f41837¢
JIESITEJIbHOCTH YeJIOBEKa
bubnauoreka HOK

1.2 BemecTBa u xumudeckue peakuuu | 16 hitps://m.cdsoo.ru/7f41837¢

Hroro no pazgeny 21

Paspnen 2. BaxkHeilline npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB

71 Boznyx. Kucnopon. Ilonstue 00 6 bubnnoreka I[HOK
) OKCHIaX https://m.edsoo.ru/7f41837¢

29 Bonopon. Ilonstue o xuciorax u 3 1 bubnuoreka [HOK
' COJISIX https://m.edsoo.ru/7f41837¢

23 Bona. PactBopel. Ilonstue 00 6 1 bubnuoreka I[HOK
) OCHOBaHMSIX https://m.edsoo.ru/7f41837¢

24 OcHOBHbIE KIIacehl | 45 1 bubnuoteka HOK
) HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢

Htoro no pazgeny 32

Paznen 3. Ilepmoamueckmii 3akon u Ilepmoauveckas

cucrema xumuuyeckux iemenroB JI. U. MenneneeBa. CTpoeHue aTomMoB.
Xumuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIui

3.1

Ilepuoanueckuit 3aKOH u
[Tepuoanueckas cucTeMa
XuMHYeCKuX »aneMmeHtoB J[. .
MenneneeBa. CTpoeHne aToma

Bbubnnoreka LHOK
https://m.edsoo.ru/7f41837¢




XuMuueckas CBA3b.

bubnmoreka LHOK

3.2 OxucanrenbHo- 10 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEIIbHBIC PEAKIIUU

bubnmoreka IHOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB IIO 63
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9 KUIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBanue pasaesioB u TeM K - (uu¢posbie)
n/n NMPOrpamMMmbl Bcero O;Tpo.m)m,le pﬁaKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3znen 1. BemecTBo 1 XUMHYECKHe peaKIun
11 [ToBTOpenue u yriayOiieHue 3HaHUH OCHOBHBIX 6 bubnmoreka I[TOK
' pas3aenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE ~ 3aKOHOMEPHOCTH  XUMHUYECKUX 4 bubnuoteka [HOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs auccouualys. | o 1 bubnuoteka [HOK
' XHUMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pa3gen 2. HeMeTaJJILI M BX CO€IUHEHUS
71 O6mmas XapaKTEPUCTHKA XHMHIECKHX | 4 1 bubnmnoreka LHOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
O6mmas XapaKTEePUCTHKA XUMUYECKUX
2.2 BﬂeﬁeHTOB \F/)IA—rp nnel. Cepa u  e€| 6 buGnnorexa HOK
' Py ' p https://m.edsoo.ru/7f41a636
COCTMHECHHUSI
Ob6mas XapaKTEePUCTHKA XUMUYECKUX
2.3 BﬂeﬁeHTOB V/ir I'E'II)I A3zor, dpochop u ux | 7 1 bubnmorexa HOK
' Py ) ’ P https://m.edsoo.ru/7f41a636
COCTMHEHMSI
O6mas XapaKTEePUCTHKA XUMUYECKUX
2.4 BJICI;CHTOB IVAPi—r ﬁnm VYraepon u kpeMuuit | 9 2 bubnmorexa HOK
) Py ) poa p https://m.edsoo.ru/7f41a636
Y UX COCIMHEHUS
Wroro no pazueny 26
Pazgesa 3. MeTasuibl M UX COeAMHEHUS
. bubnumoreka HOK
3.1 Obume cBolicTBa MeTajLIoB 4 https://m.edsoo.ru/7f41a636




bubnuoreka LHOK

3.2 Bakueiiime MeTaibl U UX COSTUHCHUSA 17 htps://m.edsoo.ru/7f41a636

Htoro no pazgeny 21

Pasznen 4. Xumusi u okpy:xaonias cpeia

4.1 BemectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3 Bubnorexa HOK
https://m.edsoo.ru/7f41a636

Wroro no pazueny 3

Pe3epBHOE Bpems 3 bubnmorexa HOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

8 KUIACC

Kon
NnpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble mnpeaMeTHbIe Pe3yJbTAThl OCBOCHUS
OCHOBHOIl  00pa30BaTe/IbHON NPOrpaMMbl  OCHOBHOIO
00111er0 00pa3oBaHuA

1

ITo Teme: «HCpBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITOHATHUS)

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHMA: aTOM,
MOJIEKYJIA, XUMUYECKUN 3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE
BEIIECTBO, CMeChb  (OOHOPOAHAsT M  HEOJHOPOJHAA),
BaJICHTHOCTb, OTHOCUTENbHAS aTOMHAsl U MOJIEKYJISIpHAsI Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J0Js
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUHM, MOJSIPHBIA OOBEM,
XUMUYECKasl peakuus, KIacCU(PUKALMI peakUuid: peakuuu
COCJIMHEHHUS, PEAKUUU PA3IOKEHUS, PEAKUUU 3aMEeLICHUS,
peakuuu OOMEHa, »HK30- M SHIOTEPMHUYECKHE PEaKILHH,
TEII0BOM 3P PEKT peakinuu, pacTBOp, MacCoOBas J10JIsl BEUIECTBA
(IpolleHTHAs! KOHIICHTPAIIMs) B paCTBOPE

1.2

WJUTIOCTPUPOBATh  B3aUMOCBS3b  OCHOBHBIX  XMMUYECKHUX
IIOHATUN U IIPUMEHATH 3TH NOHATHUS IIPU ONMCAHUU BEIIECTB U
VX IIPEBpPALICHUN

1.3

HCTIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS
dbopMy1 BENIECTB M YPAaBHCHUN XUMUYCCKUX PEAKITUI

1.4

pPacKphIBaTh CMBICI 3aKOHOB COXPaHEHMS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUYEHHUsI, 3aKOHA
ABoraapo

1.5

OMPENENATh BaJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX
COEIMHEHUAX

1.6

KJIaCCU(DUIIMPOBATH XUMUYECKUE PEAKIIMH (T10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEMIOBOMY 3P deKTy)

1.7

BBIYUCIEATE OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO
MaCCHI BCIIICCTB

1.8

BBIYKCIIATh MAcCCOBYIO JIONKO XHMHYECKOTO DJJIEMEHTa 10
dhopmylie COeTMHECHMS,

1.9

BBIYHCJIATH MACCOBYIO JJOJIKO BCHICCTBA B PaCTBOPC

1.10

IMPUMCHSTH CCTCCTBCHHOHAYYHBIC MCTOAbI  IIO3HAHUA - —
Ha6J'IIOI[CHI/IC, H3MCPCHUEC, MOJACIMPOBAHNC, OKCIICPUMCHT




(peasIbHBINA U MBICJICHHBIN )

[Io Teme: «Baxunenmme npeACTaBUTENN HEOPTaHHUYECKUX
BEILIECTBY

2.1

PaCKpbIBATb CMBICII OCHOBHBLIX XHMHYCCKHUX TMOHSITUI: OKCHA,
KHMCJIOTa, OCHOBAaHUC, COJIb

2.2

OMPENENATh MPUHAIIEKHOCTh BEIIECTB K OMNpeaeIEHHOMY
KJIACCy COeIMHEHUH 110 popMysam

2.3

KJIaCCI/I(l)I/II_II/IpOBaTB HCOPraHM4YCCKNEC BCUICCTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOMCTBA
BEILIECTB  PA3JIMYHBIX KIJIACCOB, MOATBEpPXkAasi OMNHCAHUE
NpUMEpaMHi  MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XMMHUYECKUX pEaKInun

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH IIPOTEKAHMS
XUMHYECKUX NPEBPALICHUHN B PA3JIMYHBIX YCIOBHIX

2.6

CIIEJIOBaTh TpPaBWJIaM TOJH30BAaHUS XUMHUYECKOW TOCYIOH U
nabopaTopHbIM  O00OpyJOBaHMEM, a Takke IpaBUiaM
oOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU
MO0 BBIMOJIHEHUIO J1a0OPATOPHBIX XHUMHYECKUX OIBITOB 10
MOJIYYCHHIO U COOUPaHUIO ra3000pa3HBIX BEMIECTB (BOJIOPOIA U
KHCJIOPO/Ia), TPUTOTOBICHUID PAcTBOPOB C OMpEACIEHHON
MaccOBOM J10JIe pacTBOPEHHOTO BEIIECTBA, IJIAHHUPOBATh U
IPOBOJUTh XUMHYECKHE DSKCIEPUMEHTHI IO PAaCIO3HABAHUIO
pacTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBI HHAUKATOPOB
(J1akmyc, heHondTanent, METHIIOPAHK U APYTHE)

2.7

ITPOBOJAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOW PEaKIUU

ITo Teme: «llepnoguueckuit 3akoH u Ilepuoguueckas cucrema
xuMudeckux anemMenToB [[. . MenneneeBa. CTpoeHue aTOMOB.
XuMudeckas CBSI3b. OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC
pEAKIIUID)

3.1

PACKpPBIBATb CMBICII OCHOBHBIX XHMHUYCCKHUX TIOHSITHUI: AOpPO
aToma, BHGKTpOHHBIﬁ clion aToMa, aTOMHasi Op6I/ITaJ'II>, paanyc
aToma, XUMHNYCCKas CBi3b, IMOJIAAPpHAaA )51 HCIIOJIApHAaA
KOBAJICHTHAsA CBA3b, JJICKTPOOTPHULATCIBHOCTb, MOHHAsA CBA3b,
HOH, KaTHOH, aHNOH, CTCIICHb OKMCJICHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUEC 3JICMCHTHI

3.3

ONMCHIBATH W  XapakTepu3OoBaThb  TaOIM4YHYI0  (QopMmy
[lepronyeckoi cUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jinyaTh
NOHATUSl «IJIaBHas mnoArpynna (Arpymnma)» U «mnoboyHas
noarpynna (brpynna)», «Mazble» U «O0JIbIINEY EPUObI




3.4

packpeiBath  cmbicn  llepuommueckoro  3akona .U
MenpeneeBa: JEMOHCTPUPOBATH MOHWMAHUE IEPUOIAYECCKOMN
3aBUCUMOCTH CBOWCTB XMMHYECKHUX DJJIEMEHTOB OT UX
nosnoxeHus B [lepuonanueckoi cucreme

3.5

COOTHOCUTHh OO0O3HAUCHUs, KOTOpbIE HMEITCS B TaOJHIIC
«lleppognueckas cucreMa XUMUYECKUX diiemMeHToB J[.U.
MengeneeBay € YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsjl sjpa, ooiee
YUCIIO DJICKTPOHOB M PACHPEACICHUE HUX IO JJIEKTPOHHBIM
CJI0SIM)

3.6

OonpcaACITb CTCIICHb OKHCJIICHUA J3JICMCHTOB B 6I/IHapHBIX
COCIMHCHUAX

3.7

OMpEeNEeNATh BUJI XUMUYECKON CBA3U (KOBAJEHTHAs U UOHHAs) B
HEOPraHUYECKHUX COCTMHEHUSIX

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThl OCBOCHMS
OCHOBHOIl  00pa3oBaTeJIbHOM MNPOrpaMMbl  OCHOBHOI'O
001ero oopasoBaHus

1

ITo Teme: «BemnecTBo 1 XUMHUYECKast PEAKLIHS

1.1

PacKpbIBaTh CMbBICI OCHOBHBIX XMUMHUYECKHUX MOHATHIA: PacTBOp,
AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
IUCCOIMAIMs, peaklUd HOHHOTO oOOMEeHa, KaTalu3arop,
XUMUYECKOE paBHOBECHE, OOpaTMMble UM  HEOOpaTUMBbIE
peakuuu, OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu,
OKHUCJIHUTEINb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE,
ajuioTponusi, aM()OTepHOCTh, XMMUYECKAs CBS3b (KOBaJECHTHAsI,
MOHHAsl, METAJUIMYECKas), KpUCTAIIIMYEeCKas peléTka, CIUlaBbl,
CKOPOCTb XUMUYECKON PEAKIIUU

1.2

WUTIOCTPUPOBATh  B3aUMOCBSI3b ~ OCHOBHBIX  XMMHUYECKHX
MOHATUH U MPUMEHSTh 3TU MOHSATUS IPU OMUCAHUU BEILIECTB U
VX MPEBPALLICHUMN

1.3

COCTaBJISITb YPABHEHUS JJIEKTPOJUTHUYECKOW AUCCOLMALNN
KUCJIOT, IIEJIOYEe U COJIEM, TIOJHBIE W COKpAlIEHHBIC
ypaBHEHHUSI peaKluii HOHHOTrO OOMeHa

1.4

pPacKpbIBaTh CYUIHOCTb  OKHCIIATEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOro OanaHca
3THUX PEaKIU

IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu

ITo Temam: «HemeTamisl U UX coeAUHEHUSI» U «MeTaluibl U UX




COCIMHCHU

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOMME U CICIUPUICCKUE
XUMHAYECKHE CBOWCTBA INIPOCTBIX M  CJIOKHBIX BEIIECTB,
NOATBEPKAAs ONIMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTaBIISAITh ~ ypaBHEHUSI  PEaKIuH, MOATBEPHKAAOIIUX
CYIIECTBOBAHME TE€HETHUUYECKON CBS3UM MEXKIAY BEIECTBAMU
pa3JIMYHBIX KJIACCOB

23

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTHM OT HX
CTpPOEHHUS, BO3MOXHOCTH IIPOTEKAHUS XUMHUYECKUX
IIPEBPAICHUN B Pa3JIMYHBIX YCIOBHIX

2.4

clIeIoBaTh MpaBWJIaM MOJIb30BaHUS XUMHUYECKOM IMOCYJION U
7abopaTopHbIM  OOOpyJOBaHUEM, a TakkKe IMpaBUjaM
oOpallleHusi ¢ BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSMU
[0 BBIMOJHEHUIO JAO0OPATOPHBIX XHMHUYECKHUX OIBITOB IO
MOJTyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ira3a)

2.5

IIPOBOJIUTH PEAKIIMH, TIOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHUI-,
Opomuza, wuonun, kapOoHat, ¢docdar, cuaukar, cyiabdar,
TUAPOKCUIUOHBI, KATHOHBI aMMOHHS, HWOHBI HM3YYCHHBIX
META/VIOB,  NPHUCYTCTBYIOIIME B  BOJHBIX  PAacTBOpax
HEOPTaHUYECKUX BEIICCTB

[To Teme: «XuMUsL M OKpYXKaKOIIAs Cpeiay

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYeCKHUX moHsTui: [IJK
BEILIECTBA; KOPPO3HUsl METAILIOB

3.2

MPUMEHSITH OCHOBHBIE OINEpPALIMY MBICITUTEIBHON JeATeIbHOCTH
— aHaJU3 U CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATHU3ALINIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JUIsl M3y4YeHUS
CBOMCTB BEIIECTB u XUMHUYECKUX peaxkiuu;
€CTeCTBEHHOHAYYHBbIC METOJbl TIO3HAHUS — HaOIIOJICHUE,
U3MEpPEHUEe, MOJCIMPOBAHUE, DKCICPUMEHT (peaibHbId U
MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA
8 KUIACC

Kona

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1

HepBOHaanBHble XUMHWYCCKHUEC ITOHATHUS

1.1

[Ipenmer xumuun. Ponb XMMHUM B KW3HU 4YEJIOBEKA. XHMHUS B CUCTEME
Hayk. Tema m BemecTBa. Pu3nuecKkue CBOWCTBA BEWIECTB. ATrperatHoe
COCTOSHUE BEILECTB

1.2

[TonsTHE O MeTONax IMO3HAHWS B XMMHH. UUCTBbIC BEIIECTBA M CMECH.
Crioco0nbI pa3aeneHus: cMeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIEMEHThl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. IIpocThie M COXKHBIE BeElIECTBA. ATOMHO-MOJIEKYISIPHOE
YUYEHHUE

1.4

Xumuueckass popMynna. BalleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA COCTaBa BewecTB. OTHOCHUTENbHAs aTOMHAsl Macca.
OtHocuTenbHass MOJIEKyJIsIpHas macca. MaccoBasi OJII XMMHYECKOIO
9JIEMEHTA B COCIMHEHUU

1.5

KonnuectBo BemectBa. Monb. MonsipHags wmacca.  B3anmocssss
KOJIMYECTBA, MACChl M YUCJA CTPYKTYPHBIX €IMHMI] BellecTBa. PacyEThl
1o GopMyJsiaM XUMHUYECKHUX COEIMHEHUM

1.6

duszndeckne M XUMHUYECKHE sBJICHHUSA. XHUMHUYECKas peakius u o€
npu3HaKK. 3aKOH COXPAHEHHUS MaCChl BEMIECTB. XUMUYECKUE YPABHEHUSI.
Knaccudukanus XuMmMudeckux peaknuid (COCTUHEHUS, Pa3I0KEHUS,
3aMelleHus, 0OMeHa)

1.7

XUMHAYECKHN HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW NOCYAOU, C
npaBwiaMud paboTel B Jaboparopur U mpuéMamMu oOpalmieHus ¢
Ja00paTOpHBIM O0OPY/IOBAaHUEM, W3YUYEHHE M ONUCAHUE (U3UYECKUX
CBOMCTB 00pa31l0B HEOPTraHUUYECKUX BEIIECTB, HAOIIOACHUE (PU3UUECKUX
(TU1aBieHUE BOCKA, TasiHUE JibJla, paCTUpPaHUE caxapa B CTYNKe, KUIICHUE
U KOHJICHCAIUsl BOJIbI) M XMUMHUYECKUX (FOpPEHHE CBEUHU, MPOKaJIMBaHUE
MEITHOM TPOBOJIOKH, B3aWMOJICUCTBHE MeJla C KHUCJIOTOM) SIBJICHUH,
HAOJII0/ICHHE U ONKMCAaHUE TIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIIUid
(pasznokeHue caxapa, B3aMMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, pasznoxkenue rtuapokcuga Meau(ll) mnpu  HarpeBaHuw,
B3aUMoOJICHcTBUE kene3a ¢ pactBopoMm coiu  meau(Il), uzydenue
CIOCOOOB pazzenieHuss cMeced (C MOMOIIBI0 MarHuTa, (UIBTPOBAHUE,
BBIIAPUBAHUE, JUCTWUIAIMSA, XpomaTorpadus), MPOBEICHUE OYHCTKH
NOBapeHHOW COJIM, HAOJIOIEHUE U ONHCAHHME PE3YJIbTATOB MPOBEACHUS
ONbITa, WJUTIOCTPUPYIOLIErO0 3aKOH COXPAHEHHS MacChl, CO3JaHUE
MoJiesIel MOJIEKYJI (IIAPOCTEPIKHEBBIX )

Baxneiiune MPCACTABUTCIIN HCOPIraHMYCCKUX BCIICCTB




2.1

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucimopon — 3jeMEHT
npocroe BemiecTBo. Haxoxaenue kucinopoja B npupojie, Gu3ndeckue u
xuMuueckue cBoictBa (peakuuu ropeHusi). Okcupasl. [Ipumenenue
kucimopoga. CrnocoObl TONyYeHHs] KHCIOpoJa B JlabopaTopuu U
npomsbilieHHOCcTd. KpyroBopor kuciopona B mnpupoae. O30H —
AJUTOTpOITHAS MOAM(UKAIIHS KUCIOPOIa

2.2

TeroBoit  3ddekr  XUMUYECKOW  peakuuud, TEPMOXHUMHUYECKUE
YPaBHEHMs, DK30- U DHAOTEPMHUUYECKUE peakuuu. TOoImBO: yroib u
MeTaH. 3arps3HEHUE BO3JyXa, YCWICHHE NapHUKOBOTO 3(ddekxTa,
paspyLIeHUE 030HOBOIO CJIOS

2.3

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxosknenue Bojopoaa B
npupone, Gpu3NYecKue U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI
nosrydenus. Kuciaotel u conu

2.4

MoutsipHblii 00BEM ra3oB. Pacy€Thl 0 XUMHUYECKUM YPaBHEHUSM

2.5

@dusnyeckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacsllmenHble 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B
Boze. MaccoBass 1oyl BelIecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA
BoAbl. OcHOBaHMsA. Ponp pacTBOpOB B NMPUPOAE M B KU3HHM YEJIOBEKA.
KpyroBopot Boasl B mpupoze. 3arps3sHEHNE NPUPOAHBIX BoA. OXpaHa n
OUYMCTKA NPUPOJHBIX BOJ

2.6

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Oxkcupsl.
Knaccuduxarus okcuaoB: cosneoOpasyroiniiue (OCHOBHBIC, KHCIOTHBIE,
amdoTepHsie) W  HeconeoOpasyromue. HomeHknaTypa  OKCHIIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne OKCu1oB

2.7

OcHoBanus. Knaccudukanmss ocHOBaHMM: MIEIOYM M HEPACTBOPHUMBIC
ocHOoBaHuA. HomeHnkiarypa ocHoBaHui. Du3nyeckue M XUMHYECKHUE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnorel.  Knaccudukamus  kuciaor.  HomeHkiarypa  KHCIHOT.
duznueckue M XUMHYECKHME CBOMCTBa KHCIOT. Psa  akTMBHOCTH
metasioB H.H. bekerosa. [lonydyenne kucior

2.9

Conmu. Homenknarypa coseil. @uU3MYEeCKue M XUMHUYECKHE CBOMCTBA
cozei. [lonyuenue cosen

2.10

['eneTnueckas CBs3b MCKAY KJIaCCaMM HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKHUIN HIKCIIEPUMEHT: KAYECTBEHHOE OIPEJEICHHE COJepPKaHUs
KHCIIOpOoZia B BO3MyXe, IMOJy4YeHUE, COOMpaHWE, paclo3HaBaHUE U
U3y4YeHHUE CBOMCTB KHCIIOPOa, HAOII0ICHNE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOZIOM ¥ YyCJIIOBUS BO3HUKHOBEHUS W TIPEKPAIICHUS TOPCHUS
(mokapa), O3HAaKOMJIEHME C oOOpa3llaMd OKCHUJIOB M OIHCaHUE UX
CBOWCTB, TONyueHHUE, coOMpaHue, paclio3HaBaHUE W W3YYCHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumojeiictBue Bojoponaa ¢ okcuaoM wmenau(Il)
(BO3MOKHO MCMOJIb30BAHHE BHJICOMATEPHAIIOB), HAOIIOeHHEe 00pasIloB




BCIIECTB  KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOEHHOCTEN
pacTBOpPEHHUS BELIECTB C PA3IMYHON PAaCTBOPUMOCTBIO, MIPUTOTOBIICHHE
pAaCTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA,
B3aUMOJICHCTBUE BOJIbI C METa/IaMU (HATpUEM M KajbleM) (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAITIOB), OMPE/ICICHHE PACTBOPOB KHUCIOT U
MmeJIo4e C TIOMONIBI0  HWHAWKATOPOB, HCCIENOBaHHE OO0pPa3IoB
HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIAaCCOB, HAOIIOICHUE NU3MEHEHUS
OKpacKu HHJMKATOPOB B pAaCTBOpaxX KHUCIOT U IWIEJOYEH, H3y4YCHUE
B3aumoencTeus okcuna wmeau(ll) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KUCIIOT € METalUlaMH, pPEaKUUd  HEUTpaIU3aluU, IOJyYECHHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJIHOTO MeTajuia APYTuM M3
pacTBOpa COJIM, PEUICHUE OSKCIEPUMEHTAJIbHBIX 3ajad II0 TeMe
«BaxHeMIme KJ1acChl HEOPraHUYECKUX COCTUHEHUID)

[lepuomnueckuit 3akoH u llepuoguueckas cucremMa XHUMHUYECKUX
sanemeHTOB .M. MenneneeBa. CtpoeHne aroMOB. XUMHUYECKASI CBS3b.
OKHUCIIUTENIbHO-BOCCTAHOBUTENILHBIE PEAKIINN

3.1

[lepBble MOMBITKU KIacCU(PUKAIIMN XUMUYECKHUX d71eMeHTOB. [loHsTre 0
Ipynmnax CXOAHBIX OJJIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMEJIbHbBIE
METalJibl, rajJOreHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpblE 00pa3yroT
aMdoTepHbIe OKCUJIBI U TUAPOKCHIBI

3.2

[lepuonnueckuii  3akoH. lleproamyeckass cHCTeMa  XUMHUYECKUX
anemenToB /.M. Menneneesa. KoporkonepuoaHas u JNIMHHONIEPUOIHAS
dopmer  [lepuonndeckoit cuctemMbpl XUMHUYECKHX dnemeHToB J[.U.
MenpneneeBa. Ilepuonsl u rpynmbsl. @U3HYECKUNA CMBICI TMOPSAIKOBOTO
HOMEpA, HOMEPOB MEPHOJIA U TPYIIIBI JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M30Tomnbl. DJIEKTPOHBI.
CTtpoeHue 3JEKTPOHHBIX O00O0JI0UEK aTOMOB MEpBbIX 20 XHMHUYECKUX
DIIEMEHTOB [lepnognueckon CUCTEMBI J.N. Menneneesa.
XapakTepucTUKa XHMHYECKOrO 3JIEMEHTa II0 €ro IOJOKEHUIO B
Ilepnognueckou cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTU U3MEHEHMS paguyca aTOMOB XMMHUUYECKUX AJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYyIIIaM U MEPUOIAM.
3nauenue Ilepuogmueckoro 3axkoHa u Ilepuoguueckoil CcUCTEMBI
XMMHUYECKUX DJJIEMEHTOB [UJI1 pa3BUTHs Hayku © npaktuku. J[.U.
MenpeneeB — y4EHbIN U IPaXKIAHUH

3.5

Xumuyeckast cBs3b. KoBaneHTHas (mosisipHass U HEMOJISIpHAs]) CBS3b.
DIEeKTPOOTPUIIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. lOHHas CBsI3b

3.6

Crenenb okucieHus. OKUCIUTEIBHOBOCCTAHOBUTEIBHBIE PEAKIIMH.
[Ipouiecchl ~ OKUCIAEHHMSI M BOCCTaHOBJIEHUs.  OKucCauTeIn U
BOCCTAHOBUTEIH

3.7

XUMHYECKUI SKCIEPUMEHT: M3y4YeHHE oOpa3lioB BEIIECTB METAJIOB U




HEMETaJJIOB, B3aUMOJICHCTBUE TUIPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT
U IIeJI0YEH, MPOBEJACHUE OIbITOB, WUIIOCTPUPYIOUIUX TPUMEPDI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuid  (TOpeHue, peakiuu
Pa3JIOKEHUSI, COCTUHEHMUS])

9 KUIIACC

Konx

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUA

1

BCIHGCTBO N XUMHUYCCKAA PCAKIIUA. HOBTOpeHI/IC

1.1

ITepponnueckuii  3akoH. Ilepuoguueckas cucTeMa XUMHYECKHX
anemenToB .M. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B
W3MCHEHUU CBOMCTB XMMHYECKUX AJIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB,
KaJIusl, KaJbl[dsl M HX COCJMHEHMH B COOTBETCTBHUHM C IIOJIOXKCHHEM
AJ1E€MEHTOB B [leproanyeckor cucteMe U CTpPOCHUEM UX aTOMOB

1.2

CtpoeHnue BeniecTna: BUAbl XUMAYECKON CBSI3U. THUIMBI KPUCTALTMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKOMU
pemETKN U BUJa XUMU4Yeckon cBsizu. Knaccudukamus u HoMeHKIIaTypa
HEOPraHMYECKUX  BEIIECTB  (MEXKAYHApoJaHas U  TPUBHAIbHAsA).
XUMHUYECKHE CBOKMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccam
HEOPTraHUYECKUX COCHUHEHUM, TCHETHUYECKas CBA3b HEOPraHUYECKUX
BCILICCTB

1.3

Knaccudukanusa XuMU4ecKux peakiuil Mo pa3audyHbIM IpH3HaKaMm (10
YUCIIy M COCTaBY YYacTBYIONIMX B PEAKIMU BEIIECTB, MO TEILIOBOMY
s dexTy, Mo UBMEHEHHUIO CTENeHENH OKUCIIEHUSI XUMUYECKUX IJIEMEHTOB,
no  0o0paTMMOCTH, IO  YYacTHUIO  Karajmusaropa). OJK30- U
SHAOTEPMHUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE ypaBHeHUS. [loHsaTHE O
CKOPOCTH XMMHYECKON PEAKIINHU

1.4

[Tonsitue 00 oOOpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX PEAKIMSIX.
[TonsiTue O TOMOI€HHBIX M TE€TEpPOreHHbIX peakiusax. [loHsTue o
XUMHUYECKOM paBHOBeCHMH. DakTopbl, BIMSAIOIIME Ha CKOPOCTb
XUMHUYECKOHN peaklMy U MOJ0KEHNE XUMUYECKOTO0 PaBHOBECHSI

1.5

OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pc€aKuuu, BJIeKTpOHHBIﬁ OaJtanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOU PCaKInM. CocraBieHue ypaBHGHI/Iﬁ
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/H?I C HCIIOJIb30BAHHUECM
MCTOA4a 3JICKTPOHHOI'O OajaHca

1.6

Teopus  BAEKTPOJUTUYECKOM  JUCCOUMALMU.  ODIEKTPOJUTHI U
HEAJICKTPOIUTHI. KaTnoHbl, aHnOHBI. MEeXaHU3M JUCCOLMALNMN BEILIECTB
C pa3UYHbIMU BHUJIAMU XUMHUYECKOW CBs3U. CTENEeHb OMCCOLMALUU.
CwiibHbIC U cla0bie IEKTPOIUTHI. Peakiny HOHHOro oOMeHa. Y cloBuUs
NPOTEKAHMUsI PEAKIIMA HMOHHOTO OOMEHAa, TIOJHBIE M COKpAIIEHHBIC
VMOHHBIC YpaBHEHMS peakiuii. CBOWCTBA KUCIIOT, OCHOBAHHUI U COJIEH B
CBETE€  TMpEACTaBICHUM 00  BJICKTPOJUTHUYECKOM  JIMCCOLMAIIMH.




KaudecTBeHHBIC PCAKIIMN Ha MOHBI. [lonsiTue o T'uApOJIN3eC coJien

1.7

XHUMHUYCSCKUMN JKCIIEPUMEHT: O3HAKOMJICHHUE C MOJICISIMU
KPUCTAINTMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB U
HeMeTaJoB (rpaduTa U anmasa), CJIOKHBIX BEIEeCTB (XJIOpUa HATpus);
UCCIEJIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakiuu OT

BO3JICHCTBHUS Pa3ITUYHBIX (akTopoB; UCCIIEIOBaHUE
AJIEKTPONPOBOHOCTH PACTBOPOB BELIECTB, IPOLIECCa JAUCCOLMALNU
KACJIOT,  Iienoued W cosned  (BO3MOXKHO — HCIOJIb30BaHUE

BUJICOMATEPHUAJIOB); MTPOBEICHUE ONBITOB, HJLUTFOCTPUPYIONINX TIPU3HAKU
NpPOTEKaHWsl peakIuii HOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJICJICHUE Ta3a, OO0pa30BaHHE BOJIbI); OIbBITOB, WJUIIOCTPUPYIOIIUX
IPUMEPHl  OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX  peakiuuii  (TOpeHue,
peakimu Pa3jioKEHUs, COCIWHEHHUS);, PACTO3HABAHWE HEOPTaHMYECKUX
BEIIECTB C IOMOINBI0 KA4YeCTBEHHBIX PEaKIMii Ha WOHBI; pEIICHUE
AKCIIEPUMEHTAIILHBIX 3a/1a4

HewmeTramnel u ux COCIMHCHUA

2.1

OO6mras xapakTepucThka rajaoreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB,
XapaKkTepHbIe CTeNeHu okucieHus. CTpoeHne u (Pu3nuecKrue CBOMCTBA
IIPOCTBIX BEIIECTB — TallOT€HOB. XMMHUYECKUE CBOWMCTBA Ha IPUMEPE
xjopa (B3aMMOJIEWCTBHE C METaJUIaMH, HEMETaUlaMH, IIeJIoYaMHu).
XnopoBogopoa. ConsiHasg KACIOTa, XUMAYECKUE CBOMCTBA, MOJYy4YECHHE,
npuMeHeHne. JlencTtBue Xxjopa H  XJOPOBOAOPOJAa HA OpPraHU3M
yeJsioBeKa. BaykHenme XJI0puibl 1 KX HAX0XKJICHUE B IPUPOJIC

2.2

O6mast xapaktepuctuka dieMeHTOB VIA-rpynmel.  OcoOGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEepHbIE CTENEeHH OKucieHus. CTpoeHue Hu
¢u3nueckre CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJAa € CEPBHI.
AmnorpornHble  MOAMGUKAIIMK  KHCIOpOJa W Cepbl. XUMHUYECKUC
cBoricTBa cepbl. CepoBOJOPOJI, CTpOeHUE, (PU3NUECKUE U XUMUYECKHE
cBoricTBa. OKCHIIBI CE€pbl KaK MPEJACTABUTENM KHUCJIOTHBIX OKCHUJOB.
CepHas kuciora, GU3MYECKHME U XUMHUUYECKHE CBOMCTBa (0OlIME Kak
NpeACTaBUTENS KJacca KHCJIOT U crenuduyeckue). XUMHUYECKHUE
peaKklMM, JIeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJyYeHHUs
cepHo kucHoThl. [Ipumenenune. Conu CEpHOM KUCIIOTHI, KAYECTBEHHAs
peakuusi Ha cyibdar-uoH. Haxoxxnenue cepbl M €€ COECIMHEHUN B
IpUPO/IE. XUMHUYECKOE  3arpsA3HEHHE  OKPYXKAIOUIEH  Cpelsl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC JOXIIU, 3arps3HEHHE BO3ayXa U
BOJI0EMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS

2.3

OO6mast  xapakrtepuctuka 3neMeHTOB  VA-rpynmbel.  OcoOGeHHOCTH
CTPOEHHS  aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHS.  A3OT,
pacnpocTpaHeHue B Mpupojie, (U3NUECKUEe U XUMUYECKHUE CBOWCTBA.
Kpyrosoport azora B npupojae. AMMuak, ero Gpu3nueckue 1 XuMU4eCKue
CBOMCTBA, NOJIyueHUEe U npuMeHeHue. Conn aMMOHMsl, UX (PU3HUYECKUE U




XMMHUYECKUE CBOWMCTBA, MpuMeHeHHne. KauecTBeHHas: peakiys Ha UOHBI
aMMOHUS. A30THas KUCIOTa, €€ ToJydeHne, PU3NIeCcKre U XUMUIECKUE
cBoiicTBa  (00mMe Kak  TPEACTaBUTENs  Kjacca  KHUCJIOT U
cenuduyeckue). lMcmonp3oBaHWe HUTPATOB W COJICM aMMOHHUS B
KaueCcTBE MHUHEPAIBHBIX yI0OpeHui. XHMHYECKOE 3arpsi3HEHUE
OKpY>Xarollel cpelbl COCOUHEHHUSIMU a30Ta (KHUCIOTHBIE JTOXKIH,
3arpsi3HEHHUE BO3yXa, MOYBHI U BOJOEMOB)

24

®dochop, ammorpornHble Moaudukamuu dochopa, GUMIECKHE U
xumudeckue coictBa. Okcun dochopa(V) u docdopnas kucnora,
dbusznueckre M XMMHUYECKHE CBOWMCTBa, moiydeHue. Kcmonb3oBaHue
dochaToB B KaueCcTBE MUHEPAIHHBIX YI00pEeHUN

2.5

O6mast xapaktepuctuka dieMeHTOB [VA-rpynmel.  OcoGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCICHUS. YTIEpOoJ,
AUTOTPOINHbIE ~ MOAU(UKALMK,  PACHPOCTpaHEHHWE B  MPUPOJE,
bu3myeckne W XHUMHYECKHE CBoicTBa. Ajcopbrusa. Kpyrosopor
yraepoja B npupoe. OKCuabl yrieposa, ux Gu3ndecKue 1 XUMHUICCKUe
CBOWCTBA, JICCTBUE HA JKUBBIE OPraHU3MBI, MOJYYCHUE U TPUMEHEHHE.
DKOJIOTHYECKHE TMpoOJieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepona(lV);
TUIIOTE3a TJI00AJBHOTO TMOTEIJICHUS KIUMara;, MapHUKOBBIA 3(PQeKT.
VYronpHas KUCI0Ta U €€ COM, uX (PU3NUYEeCKue U XUMHYECKHE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHas peakiius Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3sIIICTBE

2.6

IlepBoHauanbHBIC TOHATHSA 00 OpPraHMYECKUX BEIIECTBAX KaK o
COeAMHEHUAX yriepoaa (MeTaH, 3TaH, JTWIEH, alleTWIECH, 3TaHO,
TJIMIEPUH, YKCyCHas KucioTa). X cocTaB U XUMHYECKOE CTPOECHUE.
[Tonsatrie © OWONOTHYECKH BaXXHBIX BEIIECTBAX: JXXHUpaX, OelKax,
YIJIEBOJAX — M MX POJIM B KU3HU YeIOBeKa. MaTepuanbHOE €IUHCTBO
OPraHNYECKUX U HEOPraHUYECKUX COCTMHEHMI

2.7

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, MOJIYYEHHE H
npumeHenue. CoeguHeHUs: KpeMHuUs B npupoze. O01ue npeacTaBieHus
00 okxcuae kpemHusaA(IV) u kpemHueBoit kucimore. CHIUKATBI, HUX
UCIIOJIb30BaHUE B OBITY, MEIWIIMHE, MPOMBIIIJIEHHOCTH. BakHeliue
CTPOMTENbHBIE MaTepuajbl: KEepaMUKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [Ipobiaembl 6€30MacHOro UCIOJIb30BAHUS CTPOUTENBHBIX
MaTEpPUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XVWMHUYECKHM HKCIIEPUMEHT: H3y4YeHHEe OOpa3loB HEOPraHMYECKUX
BEILIECTB, CBOWCTB COJISSHOM KHCIIOTBI;, ITPOBEJCHHE KAa4YE€CTBEHHBIX
peakuMii Ha XJIOPUJI-MOHBI M HAOJIOJEHUE MPU3HAKOB UX MPOTEKAHUS;
OMBITHI, OTpaXaroure GU3NUYECKUe U XMMUYECKHUE CBOMCTBA rajJOreHOB
U HUX COEIMHEHHH (BO3MOXKHO MCHOJB30BAHUE BHIEOMATEPHAIIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUA0B (TaJIOTEHUIOB); O3HAKOMIICHHE C




oOpa3liaMu cepbl U €€ COEIUHEHUSMH (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEpUAIIOB); HaOIIOJIEHHE Tpoliecca OOyIJIMBaHUSI caxapa ToJ
JEUCTBUEM  KOHLEHTPUPOBAHHOM  CEPHOM  KHUCJOTBI;  HU3YYECHHUE
XUMUYECKUX CBOWCTB pa30aBIEHHON CEPHOM KHUCIIOTHI, IMPOBEICHHE
KaueCTBCHHOW peaknuu Ha Cylnb(ar-uoH u HAOIIO/eHNE MpU3HAKA €6
IPOTEKaHMs; O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBAMHU a30Ta,
dbochopa u  ux  coeaguHeHHH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJIEOMATEpUATIOB), 00pa3laMu a30THbIX U (PochHOpHBIX YA0OpEHUI;
NoJIy4eHHe, COOMpaHue, pacrno3HaBaHUE U U3yUYEHHE CBOWCTB aMMHAKa;
MIPOBEJICHNE KAUeCTBEHHBIX PEAKIIMA Ha MOH aMMOHUS U (pocdaT-uoH u

U3YUYCHUC IIPU3HAKOB 175 POTCKaHUS, B3aMMO,ICHCTBHE
KOHIICHTPUPOBAHHOW  a30THOW KHCJIOTBI C MeAbio  (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHUAJIOB); U3yYCHHE MOJIeeH
KPUCTANIMYECKUX  pemeéTok  anmasa,  rpadura,  QyJuiepeHa;

O3HAKOMJIEHHE C TIPOIECCOM aJCOpPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHUBOTra3a; IOJIYy4YEHHE,
coOupanue, pacrno3HABaHWE W HM3YyUYCHHUE CBOMCTB YIJICKHCIIOTO Ta3a;
MPOBEJICHNE KAUYECTBEHHBIX pPEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U
V3y4YECHUE NPU3HAKOB HMX IMPOTEKAHHUS; O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOW MNPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3aj1a4
10 TeMe «BakHEeNIIne HEMETAIUIBI U KX COCTMHEHHUSI

Mertauibl 4 UX COCIMHCHU

3.1

OO0mast XxapakTepucTUKa XHMHUYECKMX JJEMEHTOB — METaUIOB Ha
OCHOBAaHMM HUX TMOJOXEeHUs B llepmoandeckoil cUCTEME XUMHUYECKHUX
snemenToB /.M. MenneneeBa u crpoeHus atomoB. CTpOE€HHE METaJIIOB.
Meramnueckass CBSI3b U METAUIMYECKAS KPUCTALIMYECKAS PELIETKA.
DJIEKTPOXUMHYECKUN PsiJT HANPSYKEHUI METaJUIOB

3.2

dusnyeckue M XUMHYECKUE CBOHcTBA MeTauioB. OOIIME CHOCOOBI
MOJTyYCHHSI MeTautoB. [loHATHE O KOppPO3WM METaIOB, OCHOBHBIC
CrocoObl  3amMTBl WX OT Koppo3uu. CruiaBel (CTaimb, YYTYH,
JTIOPATFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITINICHHOCTH

3.3

[[lenounsie wmetamnbl: nonoxeHue B Ilepuoamyeckoit cucreme
xumuueckux diemeHToB .M. MennmeneeBa; CTpO€HHME HX AaTOMOB;
HaxoXJeHue B mpupojge. Puznueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpust U Kanus). OKCUIbI M THUAPOKCHUIBI HATPUS M KaJlUsl.
[IpyuMeHEeHNE MIEIOYHBIX METAJUIOB U UX COCJIMHEHUH

3.4

[[lenouyHo3eMenbHbIE METallIbl MarHuii M KaJlbLHU: IIOJIOKECHHE B
[lepnognueckoin cucreme xumuueckux dimeMeHToB .M. Menneneena;
CTPOEHHE WX aTOMOB; HaxoxJaeHue B npupoae. Dusnueckne u
XMMHUYECKHE CBOMCTBA MarHusl W Kajbliyds. BakHeumuie coeauHEHMS
Kbl (OKCU, THAPOKCHUI, coiu). KECTKOCTh BOJBI U CIOCOOBI €&
YCTpaHEHUS




3.5

Amomunnii: nonoxxenne B Ilepuoanueckoil cUCTeME€ XHMHYECKHX
anemeHToB JI.1. MenzeneeBa; CTpoeHHe aTtoMa; Hax0XICHUE B IIPUPOLIE.
du3nveckre 1 XUMUYECKUE CBOMCTBA AMFOMUHMS. AMDOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUIPOKCHJIA AJTFOMUHUS

3.6

Kenezo: monoxenne B llepmogumveckoil cucTeMe XHUMHYECKUX
anemeHToB .M. MeHneneeBa; CTpO€HUME aroma; HAXO0XKICHUE B
npupoac. Dusudeckne W XUMUYCSCKHE CBOWCTBA jkene3a. OKCHIBI,
ruapokcuasl u conu skene3a(ll) u xenesa(Ill), ux cocras, cBoiicTBa U
NOJTyYeHHUE

3.7

XUMHUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3liaMd METalIOB U
CIUIaBOB, HX (U3NYECKUMU CBOMCTBAMH; H3Y4Y€HHUE pE3yJIbTaTOB
KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIb30BaHUE BHEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KajblUs W HATPHUS C BOJIOM
(BO3MOXXHO HCIIOJIb30BAHUE BUACOMATEPHUAJIOB); UCCIICIOBAaHUE CBOMCTB
XKECTKOW BOJBI, Mpollecca TOPEHHUs Kejie3a B KUCIOpoJe (BO3MOXKHO
HCIOJIb30BAHUE BHJICOMATEPHUAJIOB); MIPU3HAKOB MIPOTEKAHUS
KAueCTBEHHBIX PEaKIMil Ha MOHBI (MArHUs, KaJIbIUs, allFOMUHUS, [TUHKA,
wenesa(Il) u xenesa(Ill), meau(1l); HabmroneHne U onucaHue MPOLECCOB
OKpalllMBaHUs TJIAMEHU MOHAMM HATPUSI, KU U Kalblus (BO3MOXXHO
UCIIOIb30BaHUE  BUJICOMATEPUANIOB);  HCCIIEIOBaHUE  aM(OTEpPHBIX
CBOMCTB THUAPOKCHIA aJIOMUHHUS M THUIPOKCUAA LIMHKA; pEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a7ad 1Mo TeMe «BaxkHeimue MeTauibl U HX
COEJIMHECHUS

XUMUS M OKpYXKarouas cpena

4.1

HoBble marepuanel W TexHoJOTMH. BemectBa u marepuanbl B
IIOBCEIHEBHOM >KW3HM 4YEJIIOBEKAa. XWMHS W 310poBbe. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuid B ObiTy. Ilepas
ITOMOIIb MPU XUMUYECKHUX 0KOTaX U OTPABJICHHSIX

4.2

OCHOBBI  3KOJIOTMYECKON TIPaMOTHOCTH. XHMHUYECKOE 3arps3HEHUE
okpyxaromieid cpenbl [IJIK. Ponb XMMuUM B pelIEHUH SKOJIOTHYECKUX
npobiem. [IpupoaHbie HICTOYHUKH YTIEBOAOPOJOB (yToib, TPUPOIHBIN
ra3, HedTh), MNPOAYKTHl HUX TMepepabOTKH, HUX pojiab B OBITY U
IPOMBINIJIEHHOCTH

4.3

XUMHUYECKHUIN SKCIEPUMEHT: U3y4YeHHe 00pa3lloB MaTepHasoB (CTEKIIO,
CIUIaBBI METAJIJIOB, MOJMMEPHBIC MATEPHAJIbI)




IMPOBEPAEMBIE HA OI'D IO XMMHWHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHHWS OCHOBHOH OBPA3OBATEJBHON
IHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMoro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUSI K NPeIMETHBIM pe3yJbTaTam

0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOIl 00pa3oBaTeJIbHOI
NpPorpaMMbl OCHOBHOI'0 00mIero o0pa3oBaHUsl HA OCHOBeE
d1rocC

1

IIpencrasienue:

1.1

O  I1I03HABaEMOCTH  SABJEHHUM  MPUPOJBI,  I[IOHUMAaHUE
OOBEKTHUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, KOMIIOHEHTa OOIICH
KYJIBTYpbl M TPAKTAYECKOW JIESATEIbHOCTH 4YEIIOBEKA B
YCJOBUSAX COBPEMEHHOTO OOIIECTBAa; MOHUMAHUE MECTA XUMUU
CpeIy IPYTUX €CTECTBEHHBIX HAYK

1.2

O  HAy4YyHbIX  METOJAaX  [O3HaHUsA, B TOM  YHUCJE
AKCIEPUMEHTAIIbHBIX U TEOPETUUYECKUX METOAaX MCCIEeI0BaHUs
BEIIECTB U M3Y4YCHUS XUMHUYECKUX PpEAKIUW; yMEHHUE
WCIIOJIB30BaTh MOJEIHN JII OOBSICHEHHUS CTPOCHHUSI aTOMOB U
MOJIEKYJI

1.3

o cdepax mpodeccroHaTBLHON NEATEIHBHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSX ~ XWMHYECKOW  HAyKH,  YTO  TO3BOJUT
oOydJarommMcsi paccMaTpuBaTh XWMHUIO Kak cdepy cBoei
Oynymieit npodecCuoHaNbHON NIEATENIBHOCTH U CHAeNaTh
OCO3HAHHBIA BBHIOOP XMMHUU KaK MPO(UILHOTO TMpeaMeTa Mpu
1epexoJie Ha YPOBEHb CPEJIHEro o01ero oopa3oBaHus

Brmanenne cucrtemMoM XMMHMYECKMX 3HAaHMM W yMEHHE
IIPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHUM, KOTOPAsl BKJIFOYAET:

Ba)XKHEUIINE XUMUYECKHUE MTOHITUS: XUMUYECKUH FIEMEHT, aTOM,
MOJIEKYyJla, BEIIECTBO, IIPOCTOE M  CJOXHOE  BEIIECTBO,
OJHOPOJHAsE M HEOJHOPOJHAsI CMECh, OTHOCUTEIbHbIE aTOMHAas
U MOJIEKYJISIpHasi MacChl, KOJMYECTBO BEUIECTBA, MOJb,
MOJISIpHasE ~Macca, MOJSIpHBIA  00BEM, OKCHI, KHUCIIOTA,
OCHOBaHUE, COJb (CpemHss), XMMHYECKas peakUus, pPEaKiuu
COCIMHEHMS, PEAKIUN PA3IOKEHUsS, PEAKIUH 3aMEeLIeHUS,
peakuuu oOMeHa, TemIoBOM J(PQeKT peakuuu, 3K30- U
DHIOTEPMHUUYECKUE  DPEAaKIMH, pPacTBOp, MaccoBas  JOJA
XUMHYECKOTO D3JIEMEHTa B COEIWHEHUHM, MaccoBas [J0Js H
NPOLEHTHAs] KOHIIEHTpAIlUs BEIIECTBA B PAaCTBOpE, SAPO aToMa,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOWTallb, paauyCc aroma,




BaJICHTHOCTb, CTENEHb OKHUCJICHUS, XUMHUYECKas  CBS3b,
ANEKTPOOTPULIATEIBHOCT, MOJIsIpHAs 151 HETOoJsIpHAas
KOBAJICHTHAsl CBsI3b, WOHHAs CBs3b, METAJUIMYECKAsl CBS3b,
KpUCTaJUIMYeCcKasi peméTka (aToOMHasi, HOHHAsI, METalInYecKasi,
MOJICKYJIIpHAasi), HOH, KAaTUOH, AaHUOH, OJJIEKTPOJIUT U
HESJICKTPOJIUT, SJICKTPOJIUTHYECKAsA JUCCOLMALMS, PpPEaKUUU
MOHHOTO OOMEHA, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE,
ANEKTPOSU3, XHUMHYECKOE  paBHOBECHE, OOpaTUMble U
HEOOpaTUMblE peaKIMh, CKOPOCTh XHUMHUYECKOH peakiiui,
karasim3arop, [IJIK, koppo3usi METaJIOB, CILIABBI

2.2

OCHOBOIIOJIATalOIIMEe 3aKOHBbl XHWMHUHU: 3aKOH COXPAHEHHUS
Maccel, nepuogumueckui 3akoH .M. MengeneeBa, 3akoH
ITIOCTOSTHCTBA COCTABA, 3aKOH ABOraapo

2.3

TEOPUH XUMHHU: ATOMHO-MOJIEKYJISIDHAs TEOpHs, TEOPUs
AJIEKTPOJUTHYECKON AUCCOINAIN

Bnanenue OCHOBaAMH XUMHUYECKOM rPaMOTHOCTH,
BKJIFOUAIOIIEH:

3.1

yMEHHE TIPAaBWJIBHO HCIIOJb30BaTh HM3yYCHHBIC BEIICCTBA H
MaTepuaibl (B TOM YUCJIE MUHEPAJIbHBIE yIOOPECHHS, METAILIBI
M CIUIaBBI, MPOJIYKTHI MEpepadOTKH TPUPOJHBIX HCTOYHUKOB
yTJIEBOJIOPOJIOB (YIJIs, MPUPOAHOTO Ta3a, HePpTH) B OBITY,
CEIIbCKOM XO3SICTBE, Ha TIPOM3BOICTBE U IOHUMAaHNE 3HAYCHHSI
KUPOB, OEITKOB, YIJIEBOJOB JUIsl OpraHU3Ma YeJOBEKa; YMEHHE
MIPOTHO3UPOBATh BIMSHUE BEHIECTB M XMMHYECKUX IMPOIIECCOB
Ha OPraHU3M YE€JIOBEKa U OKPYKAIOIITYIO TPUPOIHYIO CPETy

3.2

YMEHHE HHTETPUPOBATh XWMHUYECKHME 3HAHUSA CO 3HAHUSIMU
JAPYTrUX y4eOHBIX MPEAMETOB

3.3

HaJM4YM€ ONbITa pabdOThl C pa3IMYHBIMU HCTOYHUKAMHU
uHpopMauu MO XUMUU (HayyHas W HAYYHO-TIOMYJISIpHAs
JUTEPATYpPa, CIOBAPH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTUBHO OIICHUBATh MHGOPMAIMIO O BEIIECTBAX,
WX TPEBPAIEHUSAX U TPAKTUYECKOM NPUMEHEHUH U YMEHHE
MCITOJIB30BATh €€ IS PENICHHs Y4eOHO-TT03HABATEIILHBIX 3a71a4

Bianenue OCHOBaMU HOHATUWHOTO arnmapara 51
CUMBOJIMYECKOTO SI3bIKa XHMHUU JUISI COCTaBJICHUS (POpMyT
HEOPraHWYECKUX BEUIECTB, YPABHEHHM XMMHUYECKHX PEaKLUi;
ocHOoBaMM  xumuueckoil  HomeHknarypel ~ (IUPAC u
TPUBUAIIBLHOM)

YMeHue O0OBACHATH CBA3b ITOJIOKCHUA OJICMCHTA B
HCpHOHHqGCKOﬁ CUCTCMC C YHCIOBBIMH XapaAKTCPHUCTHKAMU




CTpPOEHHUsI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsjl
aJ1ipa, 00IIIee YUCIIO0 AIEKTPOHOB), PACTIPEICIICHUEM JIEKTPOHOB
[0 PHEPTeTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB,
KaJIMSI M KaJIbLIMST

[IpencraBnenue O NEPUOIUYECKONM 3aBUCMMOCTH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB (pamuyc aToMma,
AIEKTPOOTPULIATEIBHOCTE), MPOCTHIX U CI0XKHBIX BEIIECTB OT

6 MOJIOKEHUS 3JIeMeHTOB B [lepuonuueckoit cucteme (B MalbIX
NeproJax M TIaBHBIX MOJArPYIIAx) U 3JIEKTPOHHOTO CTPOEHUS
aToma

7 YMeHue kiaaccuGuimpoBaTh:

7.1 XUMUYECKUE JIIEMEHTHI

7.2 HEOPraHUYECKHUE BEIIECTBA

7.3 XUMHYECKUE PEAKIINT

8 YMeHHE OnpeensiTh:

21 BAJICHTHOCTb W CTEMEHb OKUCIICHHS XUMHYECKUX DJIEMEHTOB,
3aps]l MOHa

29 BUJI XUMHYECKON CBSI3U M TUI KPUCTALINYECKON CTPYKTYpHI B
COCTMHEHUSX

2.3 XapakTep cpeabl B BOJHBIX pPACTBOpAX BEIIECTB (KHUCIOT,

' OCHOBAHMIA)

8.4 OKHCJIUTEIh U BOCCTAHOBUTEIIb

9 YMenue xapaktepuszoBaTh (U3HMYECKHME U XUMHUYECKHUE
CBOWCTBA:

MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOJIOPOJ, rpadur, aimas,

9.1 KpeMHHUH, a3oT, pocdop, cepa, Xia0p, HATPHUM, KaIUil, MarHUi,
KaJbIIUM, ATFOMUHUHN, )KEJIe30)

CJIOHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJOPO/I, CEPOBOAOPOA, OKCHIBI U TUJIPOKCHIBI
MetaioB [-IIA rpynn, amomunus, meau (1), nuHka, xenesa

9.2 (IT u III), okcuast yraepona (II u IV), kpemuus (IV), azora u
dochopa (Il m V), cepmt (IV u VI), ceprwucras, cepHas,
azoTucrtas, a3zorHas, ¢ochopHas, yrojibHas, KpeMHHUEBas
KHCJI0Ta U UX COJIN)

MPOTHO3UPOBATh M XapaKTepHU30BaTh CBOWCTBA BEIIECTB B

9.3 3aBHCHMOCTH OT HX COCTaBa U CTPOCHHS, IPUMEHEHUE BEILECTB
B 3aBUCMMOCTU OT HUX CBOWCTB, BO3MOXHOCTh MNPOTEKAHUS
XUMHUYECKUX NPEBPAICHUN B PA3JIMUHBIX YCIOBHIX

10 YMeHre COCTaBJISTh MOJEKYJISPHbIE M HOHHBIE YPaBHEHUS

pEaKIMid, B TOM YHUCJIE:




10.1

peakIii HOHHOTO 0OMEeHa

10.2

OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOLIUX XUMHUYECKHUE CBOMCTBA U3YyUYEHHBIX KJIACCOB
(rpynim) HEOpraHMYEeCKUX BEIECTB

10.4

MOATBCPNKAAOMIUX T'CHETUYCCKYIO B3AUMOCBA3b MCXKY HUMHA

11

YMenune BeIYuCIIsITh (IPOBOJIUTH PACUEThI):

11.1

OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChbl BCIICCTB,
MAaCCOBYIO O0JII0O XUMHYCCKOI'O 3JICMCHTA B COCAMHCHUU

11.2

MaCCOBYIO OOJIFO BCOICCTBA B paCTBOPC,

11.3

KOJIMICCTBO BCUICCTBA M €0 MACCY, 00BbeM razoB

11.4

10 YPABHEHUSIM XUMUYECKUX PEAKIIMN U HAXOAUTh KOJIUYECTBO
BeIECTBA, 00BEM M MACCy PEareHTOB WJIM MMPOIYKTOB PEaKIIUU

12

Brnanenue (3HaHNE OCHOB):

12.1

OCHOBHBIMU METOJAaMU HAy4YyHOTO TO3HAaHUS (HAOIIOJEHUE,
U3MEpPEHHE, SKCICPUMEHT, MOCIUPOBAHUE) TPH H3yYCHHUH
BCIIIECTB W XUMHUYCCKUX SBJICHUH; yMEHHE C(HOPMYIUPOBATH
po0JIEMY M IPEIOKUTH MYTH €€ PEIICHHSI

12.2

O0e3omacHOi  pabOTBI C  XUMHUYECKUMH  BEIIECTBAMHU,
XUMHUYECKOM MOCyA0H 1 1a00paTOpHBIM 000PYTO0BAHHEM

12.3

npaBujiaMu  O€30I1MaCHOrO  OOpaIlleHWs] ¢  BEIIECTBaMHU,
WCIIOJB3YEMBIMH B TIOBCEJHEBHOM JKM3HHM, TpaBUIaMU
MIOBEJICHUS B IIENAX COEpPEKECHHS 370pOBbS U OKpYKaromien
NPUPOJHOW  Cpeabl; TNOHMMaHue  Bpeaa  (OMaCHOCTH)
BO3JICHCTBHS HA JKUBBIC OPTaHU3MBI OINPEACIEHHBIX BEIICCTB,
CIIOCOOOB YMEHBIIICHUSI W TPEAOTBPAIIECHUS WX BPEIHOTO
BO3JCHCTBUS

13

Hamuune IMPAKTUICCKUX HAaBBIKOB IIIAHUPOBAHUA )51
OCYHICCTBJICHUA CIICAYIOIMUX XUMHUUYCCKUX OKCIICPUMCHTOB!

13.1

U3y4yeHHEe U OlNucaHue (U3UYECKUX CBOMCTB BEIIECTB;
O3HaKOMJICHHE C (PU3UYECKUMU W XUMHYECKUMH SIBJICHUSIMH;
OIBITHI, WJUTFOCTPUPYIOIINE MPU3HAKHU MPOTECKAHUS
XUMUYECKUX PEAKIIUI

13.2

U3y4YeHue crocoOOB pa3/ieeH s cMecer

13.3

MOJYYEHUE KUCIOPOJA U M3YyUYEHUE €ro CBOMCTB; MOJYYCHHUE
BOJIOPOJA U M3YYEHHE €r0 CBOWCTB; MOJYYCHHUE YIJIEKHCIIOrO
raza u U3y4eHHUe €ro CBOMCTB; MOJTYyUYCHUE AMMHUAKA U U3YUYCHUE
€ro CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM J0JIEN
pPACTBOPEHHOTO BEIIECTBA




13.5

NpUMEHEHUE HMHAUKATOPOB  (JlaKMyca, METWIOpaHka W
dbenondranenna) s ONpEACNICHUS XapakTepa Cpelbl B
pacTBOpax KUCJIOT U LIEJIOYEH

13.6

WCCJICJIOBAHUE U OINKUCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pPa3IMYHBIX KJIAcCOB; W3YYE€HHUE B3aUMOJACUCTBUS KUCTIOT C
MEeTa/JlaMH,  OKCHJIaMU  METa/UIOB,  PAacCTBOPUMBIMU U
HEPACTBOPUMBIMU  OCHOBAaHUSIMU,  COJISIMH;  TIOJIyY€HHUE
HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHWE OJHOTO MeTasia
IpYyrUM U3 pacTBOpa COJIM; UCClenoBaHue amMpOTePHbIX
CBOMCTB THJIPOKCHJIOB AJIIOMUHUS U ITUHKA

13.7

pEllIeHUE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC
KJIACChl HEOPTAaHUYECKUX COEAUHEHUN»; «INEKTPOIUTHUECKAS
aucconuanusay; «BaxHenmme HeMeTallIbl U UX COCIUHCHUS,
«BaxxHelmme MeTaljIbl U UX COSIUHEHUS

13.8

XUMHUYECKHE DKCIICPUMEHTHI, WJUTIOCTPUPYIONINE TPU3HAKH
MPOTEKaHUSI PEaKIUid HWOHHOTO OOMEHa; KadeCTBEHHBIC
peakMM Ha TMPUCYTCTBYIONIME B BOJHBIX PAacTBOpPaX HOHBI:
XJIOpUI-, OpoMua-, Uoaua-, cyiabdar-, docdar-, kapdboHat-,
CWIMKAT-aHUOHbI, TUIPOKCUA-UOHBI, KATHUOHBI aMMOHUS,
Mar"usi, KaJbllUs, allOMUHUsA, xeneza (2+) u xkenesa (3+),
Menu (2+), IIMHKa

14

YMmeunue:

14.1

MPE/ICTABIIATh PE3YyJbTAThl AKCIIEPUMEHTa B (hOpPME BBIBOJIOB,
J0Ka3aTeNbCTB, TpauKOB W  TaONHMII W  BBISABISITH
SMIIMPUYECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBSI3W MEXIY peajbHO HaOII0daeMbIMU
XUMUYECKUMH SIBJICHUSMH W IPOLIECCAMM, NMPOUCXONAIINMHU B
MakKpo- ¥ MHUKPOMHUPE, OOBACHATH MNPUYMHBI MHOr0oOpazus
BEILECTB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kona

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUC ITOHATUA

1.1

Uucteie BeniectBa 1 cmecu. CiocoObl pa3eneHus: cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue sjieMeHTbl. CHUMBOJIBI XHMHUYECKHUX
OJICMCHTOB. HpOCTBIG 1 CJIOXXHBIC BCHICCTBA.

1.3

XuMu4decKas q)opMyJ]a. BaneHTHOCTE aTOMOB XHMHMYECKHMX 3JIEMEHTOB.
CrernieHb OKHUCIICHUSA

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocuTeNnbHAss aTOMHas Macca.
OTtHOcuTeNnbHAsA MOJICKYJSIpHAaA Macca. MaccoBas J0JI1 XHMHYCCKOI'O
DJICMCHTA B COCANHCHHNU

1.5

KomuuectBo BemiectBa. Monbs. Mounsipaas macca. MousipHbIiE 00bEM
ra3oB. B3auMOCBs3b KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IUHUIL
BEILIECTBA

1.6

duznyeckue W XHUMHUYECKHE SBJICHHSA. XHUMHYECKas pCakuuAa u eé
ITPHU3HAKH. 3aKoH COXpaHCHHA MACChI BCIICCTB. XHUMHYECKHE YPaBHCHHA

ITepponnueckuii 3akoH u llepuoamyeckas cucremMa XUMHYECKUX
sneMmeHToB /.. MenneneeBa. CTpoeHUE aTOMOB

2.1

Ilepuonnueckuit  3akoH. llepmogmueckas cucrema  XMMHYECKUX
anemeHnToB /.M. Menneneesa. Ilepuoasl u rpynnbl. @U3NUECKUN CMBICIT
ITOPSIAKOBOr0 HOMEPA, HOMEPOB MEPHOJA U IPYIIIBI AIEMEHTA

2.2

Crpoenue aromoB. CocTaB aTroMHbIX sijep. M30Tombl. DIEKTPOHBI.
CrpoeHue 3IEKTPOHHBIX O00JI0OYEK aTOMOB MEpBBIX 20 XUMHUECKUX
aneMeHToB [lepnoanueckoit cucremsl .M. Menneneera

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB IMEPBBIX
TPEX NIEPUOJIOB, KaJIus, KaJIbLIUS (pammyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB)
U UX COCIMHEHUH B COOTBETCTBHUM C TMOJOXEHUEM DJIIEMEHTOB B
Ileproguyeckoi cucTemMe U CTPOCHUEM UX aTOMOB

CtpoeHue BenecTna

3.1

Xumuyeckasi cBsi3b. KoBaneHTHast (MoJjisipHas W HEMOJISIpHAs) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. OHHas CBs3b.
Mertaummueckas CBA3b

3.2

Tunel KpUCTAUNIMUECKUX PEIIETOK (aTOMHas, MOHHAs, METAJIMYECKasi),
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAUINYECKOW PEUIETKUA U
BUJIa XUMHUYECKOM CBSI3U

Baxxnenime npeacTaBUTeIM HEOPraHMYECKUX BEIIECTB. Hemerauibl 1 ux
coequHeHUA. MeTajuibl U UX COSIUHECHUSI




4.1

Knaccudukanms © HOMEHKIATypa HEOPraHWYECKUX COEIUHEHMM:
OKCHJIOB (coJie0Opa3yroline: OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromue;  OCHOBaHMM  (MEMOYM W HEPACTBOPHUMBIC
OCHOBaHWMs); KHUCJIOT (KHUCJIOPOJCOACpKAIIUE ¢  OECKHUCIOPOIHBIC,
OJIHOOCHOBHbBIE I MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

OU3NYECKUE U XMMHUYECKHE CBOWMCTBA NPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCI0OPOJa, Cephl, a3oTa, pocdopa, yriepoaa, KpeMHHS

4.3

OU3UYECKUE U XUMHYECKHE CBOWCTBA IIPOCTBIX BEIIECTB-METAIIOB:
JIUTUSA, HATPHUA, Kajvs, MarHus W KaJIblLUs, QIIOMUAHHUSA, KEJe3a.
DJIEKTPOXUMHUYECKUI PsiJl HAPSHKEHUN METAJIIIOB

4.4

@OU3NYECKUEe MW XHMHUYECKHME CBOWCTBA BOJOPOJHBIX COCIUHECHUM
HEMETAJUIOB: XJIOPOBOJAOPO/Ia, CEPOBOAOPOJIA, aMMHUAKA

4.5

du3nuecKkue U XUMUYECKHE CBOMCTBA OKCHUIOB HeMeTaiuioB: cepbl (IV,
VI), azora(ll, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV).
[TosyyeHne OKCHJI0B HEMETAJIOB

4.6

Xumuueckue cBoricTBa okcuaoB: MeTaiuioB [A—IIIA rpymnm, nunka, meau(1l)
u xenesza(ll, III). [Tonyyenne oOKCUAOB METAIIJIIOB

4.7

XUMHUYECKHE CBOMCTBAa OCHOBAaHUM M aM(OTEpPHBIX THAPOKCUAOB (Ha
npuMepe THAPOKCUIOB aJlOMHUHUS, Kejeza, nuHKa). [lomydyeHue
OCHOBaHUM U aM(bOTEPHBIX THAPOKCUIOB

4.8

OO6mue XUMHUYECKHUE CBOMCTBA  KHUCIIOT: XJOPOBOJAOPOJHOM,
CEpPOBOJIOPOJIHOM,  CEPHUCTOM,  CEpPHOM,  a30THOHM,  (dochopHOH,
KPEMHHUEBOU, YTOJIBHOMU. OcoOble XUMHYECKUE CBONCTBA
KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT. [lonyueHne Kuciaor

4.9

OO61ue xuMu4Yeckue cBoicTBa cpennux coneil. [lomyuenue comeit

4.10

[Tonydenue, coOupanue, pacrio3HaBaHUE BOJOPOIa, KUCIOPOIa, aMMHUaKa,
YIJICKUCIIOTO T'a3a B JJabOpaTopuu

4.11

[Tonyuyenue amMmmuaka, CEpHOM U A30THOW KHUCIJIOT B MPOMBIIIJIEHHOCTH.
O61mue crnocoObl MOTYYEHHs] METAJJIOB

4.12

I'eneTnueckas CBs3b MCXKAY KJIaCCaMH HCOPIraHMYCCKHUX COGI[I/IHGHI/Iﬁ

XHUMHYECKHE PCAKINHU

5.1

Knaccudukanus XMMHUYECKUX PEaKkUHMid MO pa3uyHbIM IMPU3HAKaM: IO
YUCIYy W COCTAaBY Y4YAaCTBYIOIIMX B PEAKLUUU BEIIECTB, IO TEILUIOBOMY
3¢ dexTy, 0 N3BMEHEHHIO CTENEHEN OKUCICHHSI XUMUYECKHUX JJIEMEHTOB

5.2

TemnoBoii 3 pekT XUMUIECKON peaKIH, TEPMOXUMUIECKUE YPaBHEHUS.
OK30- ¥ SHAOTEPMHUYECKHE peaknn. TepMOXUMUYECKUE YPABHEHHUS

53

OKHUCIUTENBHOBOCCTAHOBUTEIIBHBIE peaKuuu. Oxkucnurenu 151
BoccraHoBuTenu.  [Ipomeccsl  OKuCIIEHMS UM BOCCTAHOBJICHUS.
ONeKTPOHHBIN OaTaHC OKUCIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUU

54

TCOpI/IH BHCKTPOHHTHHCCKOﬁ AuCConuanu. KaTI/IOHBI, AHHWOHBI.




DIEKTPOIUTHI U HEINEKTPOoNuThl. CHIIbHBICE W ClIa0ble 3JIEKTPOJIUTHI.
CrerneHb auCCOLMAIIAN

Peakuun wmoHHOro oOMeHa. YCJIOBHUSI MPOTEKAHUS PEAKIMHd HOHHOTO
0o0OMeHa, MOJIHBIC U COKPAIIEHHBIC HOHHBIC YPABHEHUSI PEAKIIUMA

XuUMUs B OKPYXKAKoIAs cpena

6.1

BemectBa u Marepuanbl B MMOBCEIHEBHOM KMU3HM YeJlOBEKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XUMHUECKUX PEAKIMil B 1aOOpaTOpUU U OBITY.
ITepBas momMoIIs NP XUMUYECKUX 05KOTaX U OTPABJICHUSIX

6.2

XVMMHYECKOE 3arpsA3HCHHUE OKPYIKAIOIIeH Cpeabl (KUCIOTHBIC JIOXKIIH,
3arpsi3HEHUE  TOYBBI, BO3AyXa ©  BOJAOEMOB), CIOCOOBI  €ro
npenoTBpamieHus llpenenbHas nomycTUMash KOHIICHTpAIUs BEIIECTB
(ITOK). Ponp Xxumuu B peHIEHUH JKOJIOTHMUECKHX MpoOjeM. YCulieHue
NapHUKOBOTO 3¢ (heKTa, pa3pylIeHHe 030HOBOTO CJIOs

6.3

[Ipumenenue cepnl, azora, Qocdopa, yriepoga, KpEeMHUS M HUX
COCIMHEHU B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTU M CEIbCKOM
xo3siicTBe. IlpuMeHeHWe MeTauioB W CIUIaBOB  (CTallb, YYTYH,
JTIOpPATIOMUHUNA, OpoH3a) B OBITY U MPOMBIIUIEHHOCTH HUX COEIMHEHHI.
[lonsiTue 0 KOPpPO3MM METAJIOB, OCHOBHBIE CIOCOOBI 3alllUTBl UX OT
KOppO3uu

6.4

[TpupoHbIC UICTOYHUKH YTIICBOIOPOI0B (YroJib, MPUPOIHBIN Ta3, HePTh),
OpPOAYKTBl WX TiepepaboTku (OE€H3WH), HUX pojdb B OBITY U
POMBIIIICHHOCTH

6.5

[lepBoHauanbHble TOHATHS 00 OPraHMYECKMX BEHIECTBAX KaK O
COEIVHEHUSX yIiepoia (MeTaH, 3TaH, 3TUIEH, AlleTUIIEH, 3TaHOJ, TJIULEPUH,
yKcycHasi kucnota). [loHsaTre 0 GMOJOTHYeCKH BaXKHBIX BEILIECTBAX: KUPAX,
OeJIKax, yriieBOAaX — M MX POJIM B KU3HU YEJIOBEKA

Pacuétnr;

7.1

1o GopmMyJiaM XUMHUYECKUX COEIMHEHUMN

7.2

Macchl (MacCOBOW) IOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

110 XUMHWYCCKHUM YPABHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

 Xwumus: 8- kmacc: 0a30BBI ypOBEHb: YYEOHHK; 5-¢ W3AaHUeE,
nepepadboranHoe ['abpuensa O.C., Octpoymo WN.I'., Cnagko C.A. AKIMOHEpHOE
0OLIECTBO «M31aTenbeTBO «IIpocBemienue»
» Xumust: 9-i1 kinacc: 0a30BbI YpPOBEHb: YU€OHUK; 5-¢ u3gaHue, nepepaboTaHHOe
I'abpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A. AKUMOHEpHOE OOUIECTBO

«M3parensctBO «IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
Xumus. 8-9 kmaccel. bazoBelil ypoBeHb. MeTonHUYECKHME PEKOMEHAALUUN K

yueOHukam ["abpuensna O.C., Octpoymona WN.T"., Cnankosa C.A.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbHI
CETU UHTEPHET

1. OOpasoBarenpHblii ToOpTanm «Poccuiickas SIEKTPOHHAS — IIKOJIA»
https://resh.edu.ru/
2. «Equnas xomnexkmus I{udposeix ObOpazoBarenbHbIx Pecypcos» http://school-
collection.edu.ru/

3. OOpazoBarensubii  moptan  «SKmacc»  https://www.yaklass.ru/
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