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HHOACHUTEJIBHASA 3AIINCKA

[IporpammMa o XMMUU Ha YPOBHE OCHOBHOI'O OOIIErO0 OOpa3oBaHUsI COCTABJICHA
HAa OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHON
IporpamMmbl OCHOBHOTO o001ero o6OpaszoBanusi, npenacrasieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QeepalibHOM paldoueil MporpaMMbl BOCIIMTAHHUS U C YYETOM
KOHIICTIIIMK TpenojaBaHusi ydyeOHOro mnpeamera «XuMUs» B 00pa30BaTEIbHBIX
opranu3anusax Poccurickoin denepanuu.

[Iporpamma no xumuu pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIIH
YUYUTENIO B CO3JJaHUU paboueil MporpamMMBbl 0 Y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMuu AaeT NpeAcTaBICHUE O LEAX, 001 cTpaTeruu 00y4ueHus,
BOCIIUTaHUS M  Pa3BUTUS  OOYUYAIOIIMXCS  CPEACTBAMHM  y4eOHOro MpeaAMETa,
yCTaHaBJIMBAET  00s3aTelIbHOE  MPEAMETHOE  COJAEpXKaHuE,  IpeayCMaTpUBaeT
pacrpeaeneHue ero no KiaccaM U CTpyKTYpHUPOBAHHUE T10 pa3eiaaM U TeEMaM IPOrpaMMBbl
0 XUMHH, ONPEACISIET KOJIMYECTBEHHbIE M KAayeCTBEHHBIE XapaKTEPHUCTUKH
COJICp)KAaHUS, PEKOMEHIYEMYIO IMOCIEAOBATEIbHOCTh H3YyUYEHHUS XHUMHUU C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKKM y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0O0ydYarouuxcsi, OMNpenensieT BO3MOKXHOCTU TIpeIMeTa
JUTSL peanu3aiud TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEbHOU
nporpaMMbl Ha YypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI
K pe3ysbTaraM OOy4YeHUs XMMHUH Ha YpOBHE IeJiel M3y4eHMs MpeAMeTa U OCHOBHBIX
BUJIOB YUEOHO-TIO3HABATEILHOMN JIEITEIbHOCTH 00YUaroIIerocsi o OCBOEHUI0 y4eOHOTO
COJIEpKAHUSL.

3HaHWE XHUMHH CIY’)KUT OCHOBOM Juisi  (OpPMHUPOBAaHUS  MHPOBO33PECHUS
00ydJaromierocs, ero MpeACTaBICHUN 0 MaTepUATbHOM E€IUHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMble XUMHUEH TMpEJCTaBICHUS O B3aUMOIPEBPAIICHUIX JHEPTUU
U 00 DBOJIONMM BEUIECTB B MPUPOJIC, O MYTAX pPEHICHUs TI00aJbHBIX MPoOJIeM
YCTOWUYHMBOIO PpPa3BUTHSI YEJIOBEUECTBA — CBIPHEBOM, JHEPrE€TUUYECKOM, MHUIIEBOU
1 DKOJIOTHYECKOM 0€301MacHOCTH, POOIIeM 31paBOOXPaHEHUS.

N3ydenune xumunn:

CIIOCOOCTBYET pean3aliii BO3MOXHOCTEH NI CaMOpa3BUTUS U (POPMUPOBAHUS
KYJBTYPBI JUYHOCTH, €€ 001Iel U (PYHKIIMOHATLHON IPaMOTHOCTH;



BHOCUT BKJIaJ B ()OPMHUpPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM
oOyJaroumxcsi,  HaBbIKOB ~ HMX  CaMOCTOSTEJIbHOM  y4eOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HMCCIEAOBATEIbCKUX  yYMEHMH,  HEOOXOAMMBIX  Kak
B IIOBCEJIHEBHOM JKU3HHU, TaK U B IPOPECCUOHATIBHON AESITEIBbHOCTH;

3HaKOMHT CO CHEIU(PUKOI HAYYHOTO MBILIUICHHUS, 3aKIa/IbIBAET OCHOBBI IIEIOCTHOTO
B3IUIAJa HAa €AUHCTBO IMPUPOABI U YEJIOBEKA, SBIAECTCS OTBETCTBEHHBIM JTallOM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyUaIOLINXCS;

croco0cTByeT (POPMUPOBAHNIO LIECHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE 00pa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHUsT B OOYYEHHMM XUMHUHU OO0ECHEUMBAIOTCA CleUU(UKON
coziepKaHusl y4eOHOTO MPEAMETA, KOTOPBIN SIBISIETCS EAArOrM4ecky aJanTUPOBAHHBIM
OTpakeHHeM 0a30BOM HAyKU XMMUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO oOOLIEro 00pa3oBaHUs OPHEHTHPOBAH
Ha OCBOEHHE OOYyYarOUIMMHUCS CHUCTEMbl IEPBOHAYAJIBHBIX MOHATHH XHWMHH, OCHOB
HEOPraHUYECKOM XMMHMHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATUN OPraHUYECKOU
XUMUMU.

CtpykTypa colepKaHusi MpOrpaMMbl IO XHUMHUHM C(HOPMHpPOBAHA Ha OCHOBE
CUCTEMHOT0 MOJAX0/1a K €€ n3yueHuto. CopepkaHne CKIIaJbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM DJIEMEHTE W BEIIECTBE W CHCTEMBI MOHATUNA O XMMHUYECKOU DPEAKLIHH.
O6e »TH cHCTEMbl CTPYKTYpPHO OpPraHH30BaHbl 10 MPHUHILMILY [OCIEJ0BATEIBLHOTO
pPa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX IIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnonnueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBA3H;

MPEACTABICHUI 00 JIEKTPOIUTUYECKOUN JUCCOLMALIMY BEILIECTB B pAaCTBOPAX.

TeopeTnueckre 3HaHUSI pACCMATPUBAKOTCA HA OCHOBE AMITMPUYECKHU IOJYYEHHBIX
Y OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K IPYTOMY,
BBIMOJHAS (QYHKIUKM OOBSCHEHMS] W  TNPOTHO3UPOBAHUS  CBOMCTB, CTPOCHMS
Y BO3MOKHOCTEUN MPAKTUYECKOTO NPUMEHEHHS U TIOJIYYEHUS U3y4AEMBbIX BEIIECTB.

OcBoeHHe mporpamMmbl 10 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XUMMYECKOM COCTaBIIAIONICH HAy4YHOM KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOU
IIPUPOJIBI, HEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METOJAM IIO3HAHMS B HAyKe.
N3ydyeHne XuMuu MPOUCXOJUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3yUYEHHBIX yUeOHBIX
npeameToB: «OKpykaromuil Mup», «buonorus. 5—7 knacced» n «Pusnka. 7 Kiacey.

[Ipu m3yyeHUU XUMUU MPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HayKM Kak OOJacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUYECKOH MesTeIbHOCTU
YeJloBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3ajada y4yeOHOIo
npeaMera COCTOMT B (POPMUPOBAHMU CUCTEMBl XMMHUYECKHUX 3HAHUN — BaKHEUIIUX
(pakTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IOJOKEHUM, TOCTYIMHBIX 0000IEHUI
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HAYKH, B MPHOOIICHUN K HAy4YHBIM METOJaM



NO3HAHUSA TPU H3YYEHUU BEUIECTB M XUMHUYECKUX peakiuil, B (QopMUpOBaHUU
M Pa3BUTHHM TO3HABATEIHHBIX YMEHHM M WX NMPUMEHEHUU B Y4eOHO-ITO3HABATEIHHOU
U y4eOHO-MCCIEeI0OBATEIbCKOM JEATEIbHOCTH, OCBOEHHMM MpaBUi 0OE30IacHOro
oOpaleHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipn wm3ydeHMM XWUMHUU Ha YPOBHE OCHOBHOTO O0OIIEr0 OOpa30BaHUS BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

dbopmupoBaHue HMHTEIJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM
K C€aMOOOpa3OBaHMIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPHUHATUIO PpEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOYYEHHS Ha CHCTEeMaTHYEeCKOE MPHOOIICHUE O0YyYaroluxcs
K CaMOCTOSITEJIbHOM TO3HABATEIbHON [EATEIIbHOCTH, HAyYHBIM METOJIaM ITO3HAHUS,
bopMHUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHre yCciIoBUH, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa
Pa3HOOOpa3HOW JCSATENbHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KITF0OUEBBIX KOMIETEHIINUN ), UMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE JJIs Pa3JIMYHBIX BUJIOB
NEeSATENbHOCTH;

dbopmupoBanue o01e QyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHUCJI€ YMEHUU OOBSCHSTH U OIICHUBATH SIBIICHUS OKPY>KAIOIIEr0 MUPA, UCTIOJIb3Ys
3HAHUSA U ONBIT, MOJYYECHHBIE MPU U3YUYECHHH XHUMHH, MPUMEHSATh UX NPHU PELICHUH
po0JieM B TOBCETHEBHOM XU3HU U TPYIOBOM JAESTEILHOCTH;

dbopMupoBaHrue y 0O0yYarOmUXCsl TYMAaHUCTHUYECKHX OTHOIICHWM, MOHWMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHWUW JJIsI BBIPAOOTKUA JKOJOTUYECKH I1€JIECO00Pa3HOro
MOBEJICHUS B OBITY U TPYJOBOU NEATEIHLHOCTH B IEISAX COXPAHEHHUSI CBOETO 370POBbs
Y OKPY’KarOLIEeW NPUPOJIHON CPENb;

pa3BUTHE MOTHBAIIMM K  OOYUYEHHIO, CIOCOOHOCTEH K  CaMOKOHTPOJIIO
Y CaMOBOCITUTAaHUIO Ha OCHOBE YCBOEHUS OOILEUYETIOBEUYECKUX LIEHHOCTEW, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY IPOQuIIs U HAMTPABIEHHOCTH JIaJIbHEUIIIETO O0yUYEHUS.

OO0miee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX JUIS M3YYeHUs] XUMUHU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 4aca B HEJENI0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIEPKAHUE OBYYEHMUA

8 KVIACC

IlepBoHayabHbIE XUMHYECKHUE IOHATHSA

[Ipenmer xumuu. Pojabp XUMHUM B KU3HU YEJIOBEKa. XUMUS B CHUCTEME Hayk. Tena
U BellecTBa. @U3n4YecKue CBOMCTBA BEIIECTB. ATrperaTHoe cocTosiHue BeniecTB. [loHsTue
0 MeToJax Io3HaHus B xuMHH. Uucteie BemectBa M cMmecu. CrnocoObl paszjeincHus
CMeceH.

ATOMBI U MOJICKYJIbl. XUMUYECKHUE 3TIEMEHTHI. CUMBOJIBI XUMAYECKUX JIEMEHTOB.
IIpocTbie U CI0XKHBIE BENIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHUE.

Xumudeckas ¢dopmysa. BajaeHTHOCTH aTOMOB XUMHMUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHOcCUTEIbHAsA aTromHas wmacca. OTHocHUTeNIbHas
MOJIEKYJIIpHasg Macca. MaccoBas J10JIsi XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonuyectBo BeniectBa. Mosbs. MossipHas macca. B3auMocBsI3b KOJTMYECTBA, MACChI
W 4YHClia CTPYKTYPHBIX €IAWHHUIl BemnlecTBa. PacueTsl mo (dopMynaM XUMHUUYECKUX
COCTUHEHU.

OU3NYECKUE U XUMUUYECKHE SIBIICHUA. XMUMHUYECKasl PEAKIHS U €€ MPU3HAKHU. 3aKOH
COXpaHEHMS MacChl BEIIECTB. XMMHUYCCKHE ypaBHeHHs. Knaccudukarus XUMHAYECKUX
peakiuii (COeTMHEHMS, Pa3JIOKEHUS, 3aMeIleHNs, OOMEHa).

Xumuueckuu 3Kcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYJO¥, TMpaBuiaMud paboOThl B JabopaTopuu
U TpueMamMu oOpaiieHus ¢ JabopaTOpHBIM OO0OpYJAOBaHUEM, M3YUYCHHE U OTHCAHUE
(bU3UIECKUX CBOMCTB 0Opa3IlOB HEOPTraHWUECKUX BEIECTB, HAOIIOJCHUE (PHU3UICCKUX
(T1aBieHUE BOCKA, TasTHUE JIbJIa, paCTUpaHuE caxapa B CTyIKe, KUTIEHUE U KOHACHC AU
BOJbI) W XUMHUYECKMX (TOpEHHE CBEYM, MPOKAJIUBAHUE MEIHONH MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCJIOTOM) SIBJICHWH, HAOJIOJEHHWE W OINHCAHUE MPU3HAKOB
MPOTEKAHUSI XUMHYECKUX peaKUui (pa3loKeHHe caxapa, B3ahuMOJICUCTBUE CEPHOMU
KHCJIOTBI C XJIOpUoM Oapus, pasznoxkenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aUMOJIeHCTBHE XKefe3a ¢ pacTBopoM coiii meau (II), uzydenue cnocoOoB pazjeneHus
cMecel (C TIOMOIIBIO MarHurta, (UIBTPOBAHHWE, BbIMAPUBAHUE, JUCTUIUISAINA,
xpoMarorpadusi), TPOBEJACHUE OYNUCTKUA MOBAPEHHON COJM, HAOIIOICHUE U OMUCAHUE
pEe3yJIbTaTOB TMPOBEAECHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacCCHhI,
CO3JIaHUE MOJIeJIel MOJIEKYJ (I1apOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHMYeCKMX BelecTB

Bo3nyx — cmech ra3os. CoctaB Bo3ayxa. Kuciopo — 3;eMeHT 1 IpOCTOe BELIECTRO.
Haxoxnenue kucmoposa B mpupone, GU3NIECKHe U XUMHUYECKHE CBOMCTBA (pEaKInu
ropenusi). Oxcunel. Ilpumenenue kucmopoga. CnocoObl TMOMy4YEHUS KHCIOpOa
B JlabopaTtopuu M TpOMBIIUIEHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —
aJUIOTpOIHasg MOAUUKALIMS KUCIOpOa.



TernoBoit 3h(hekT XUMHUYECKON peakiuu, TePMOXUMHUYECKHUE YpaBHEHUS, DK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arps3HEHUE BO3/yXa,
yCWJICHHE MapHUKOBOIO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BeniectBo. HaxoxkaeHue Boaopoda B IPHUPOIE,
du3nUecKne U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI moiydeHus. KucaoTsl
Y COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPABHEHUSM.

dusnyeckrue cBoMcTBa BOJbl. Boma kak pactBoputelsb. PactBopsl. HacklleHHbie
Y HEHACBIIIECHHBIE pacTBOPBI. PAaCTBOpMMOCTH BEIECTB B BOJIe. MaccoBas 10J14 BEIIECTBA
B pacTBope. XUMHUYECKHE CBOICTBAa BOJbl. OcHOBaHUA. Poib pacTBOpoOB B Mpupoe
U B JKM3HM 4elloBeKa. KpyroBopoT BOAbI B MPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOJI.
OxpaHa ¥ OYHCTKA IPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunsl. Krnaccudukarms
OKCH/JIOB: cosieo0pasyronme (OCHOBHBIE, KHUCJIOTHBIE, aMmdoTtepHbIe)
u HecoseoOpaszytomue. Homenkinarypa okcu1oB. Ou3ndeckue U XMMHUYECKUE CBOMCTBA
okcuaoB. [lomydyeHrne OKCHIOB.

OcHoBanusi. Kiaccudukanys OCHOBaHUM: MIEJI0UYU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuil. DPU3WYECKHE W XHUMHUYECKHE CBOMCTBAa OCHOBAHUU.
[Tosryuenne ocHOBaHUH.

Kucnotel. Knaccuduxanus xucinor. Homenkmarypa kucnor. dusnueckue
Y XMMHYECKHE CBOMCTBA KUCHOT. Psig aktuBHOCTH MeTamuioB H.H. bekerosa. [Tomyuenue
KHUCJIOT.

Conu. Homenkiarypa coneil.

du3nvecKkne M XUMHYECKHE CBOMCTBa cotiel. IlosiydeHue couien.

I'eneTnyeckas CBsI3b MEXKIY KJIIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuu 5KCnepumenm:

KaueCTBEHHOE OIIPEICIICHUE COACPXKAHUS KHCIOpoAa B BO3AYXE, IOIYYEHUE,
coOupaHue, pacrno3HaBaHWE W H3YyYEHUE CBOWCTB KHUCJIOpPOJAA, HAOIIOJEHUE
B3aMMOJICCTBHS BEIIECTB C KHCIOPOJAOM U YCJIOBHS BOSHHUKHOBEHHS M IMPEKPAIICHUS
ropenus (Mokapa), o3HaKOMJICHHME ¢ oOpa3laMu OKCHIOB M OIKMCaHUE WX CBOMCTB,
NoJIlydyeHue, coOMpaHue, paclo3HaBaHWE W H3Y4YeHHE CBOWCTB Bojopoja (TopeHue),
B3aumojieiicTBue Bojopoaa ¢ okcugomM wmead (II) (BO3MOKHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOJICHUE O00pa3lloB BEIIECTB KOJWYECTBOM 1|  MOJIb,
UCCIIeJOBaHNE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MaCCOBOU 10JIEN pACTBOPEHHOTO BEIIECTBA,
B3aMMOJIEWCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIbLIieM) (BO3ZMOXHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIEIOBaHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3TUYHBIX
KJIACCOB, HAOJIOJIEHUE M3MEHEHUS OKpackKd MHAUKATOPOB B pPacTBOpax KHUCIOT
U 1LIeJI0Ye, u3yueHue B3auMoaeiicTeus okcuaa Meau (I11) ¢ pactBopom cepHOM KUCHOTHI,
KUCIIOT C MeTaJylaMH, peaklMid HeWTpalu3aluu, IMOJIyYeHUE HEepPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTajla JPYTUM M3 pacTBOpa COJM, pEIIeHHE



AKCIIEPUMEHTAJIBHBIX 3ajlad 1o TeMe «BaxHelne KIacChl HEOPraHWuYeCKUX
COEIMHEHUI.

IMepuognueckuid 3akoH U Ilepuogmyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
A.A. MenneneeBa. CtpoeHue aromMoB. XuUMHYECKass CBfA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUH

[lepBble MOMBITKH KJIACCU(UKAIUN XUMUYECKUX 31eMeHTOB. [loHsaTre o rpynmax
CXOJHBIX JIEMEHTOB (LIEJIOYHBIE U MET0YHO3EMEIBHBIE METAILIIbL, TAJIOT€HbI, UHEPTHBIE
ras3sl). DJI€MEHTbI, KOTOpbIe 00pa3zyioT aM(pOTepHbIE OKCUABI i TUAPOKCHUIBI.

Ileppnogmueckuit 3akoH. Ilepuomnueckas cucreMa XHMHUYECKHX JJIEMEHTOB
J.. Menneneea. Kopotkonepuognas u jmMHHONepuoaHas Gopmsl leproguyeckoit
cucreMbl xuMuudeckux 3seMeHToB .M. Menneneesa. [lepuoasl u rpymmsl. Pu3ndecKui
CMBICJI IIOPAIKOBOIO HOMEpAa, HOMEPOB IIEPUOA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3ortomsl. OnekTpossl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoandeckoii
cucrembl JI.1I. MenneneeBa. XapakTEpUCTHKA XWMHYECKOTO DJJIEMEHTAa II0 €r0
nonoxenuto B [lepuognueckont cucreme .M. Meneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TpPyNIlaM M IEpUOJaM. 3HAYCHHE
Ileppnogmueckoro 3axkoHa wu Ilepuonnueckoll CHCTEMBI XHUMHUYECKUX DJIEMEHTOB
IUISl pa3BUTHUSA Hayku U npakTuku. (.M. MenzaeneeB — yueHbIl U IpaXKIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (mOJjsipHas W HEMOJIApHAsi)  CBS3b.
DIEeKTpOOTPULATENBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucneHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakiuu. [Iponecchbr
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii sxcnepumenm:

u3yyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOEICTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCIOT UM IIEJOYeH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIONTUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakivil (ropeHue,
peaKIuy pa3oKeHUs, COSTUHEHHUS ).

Meoscnpeomemmuvie ces3u

Peanuzanust MexnpeaMETHBIX CBsI3€H TP M3yYEeHWH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX IMMOHSITHH, TaK
U TIOHSTHUH, SIBJSIOMIMXCS CHUCTEMHBIMHU [IJI1 OTJEJBbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAy4YHbIA (haKT, TUTIOTE3a, TEOPHSs, 3aKOH,
aHaju3, CHUHTE3, KiIacCu(pUKalus, TMePUOJUYHOCTh, HAOIIOJEHUE, DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®du3uKa: MaTepusi, aroM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJIGKTPUYECKUM 3apsj, BEIIeCTBO, TeI0, O0O0beM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (U3MYECKUE BEIUMYHHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3Be3/1b1, COIHIIE.



buonorus: horocunTes, AbIXanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHUHEPATbI, TOPHBIC MOPOJIBI, IOJIC3HBIC
HCKOIIaeMble, TOIJTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTrBo 1 xXuMu4ecKast peakuus

Ilepuomnyeckuit 3akoH. Ilepromuueckas cucreMa XHUMHUYECKHX JJIEMEHTOB
.M. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUHM CBOMICTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IIEPUOAOB, KaJIMs, KaJIbLKA U UX COCAUHECHUMU
B COOTBETCTBUHU C ITOJIOKEHUEM 3JIEMEHTOB B Ileproandeckon cucteMe U CTpOEHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUJbI XUMUYECKOW CBSI3H. THUIIBI KPUCTAIUIMYECKUX PELIECTOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM pELIETKH U BHUAA
XUMHYECKOU CBA3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPTaHMYECKUX BELIECTB. XHMHUYECKUE
CBOKCTBA BEIIECTB, OTHOCAIINUXCSA K PA3JIUYHBIM KJIACCaM HEOPraHMYECKUX COCINHEHHM,
TE€HETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus  XUMUYECKHX  peakUuid 1[0  pa3jIMyHbIM  [pU3HAKaM
(Mo 4yuciay M COCTaBy YYacTBYIOUIMX B PEaKLUUU BEIIECTB, MO TEIUIOBOMY 3 QeKTy,
M0 HM3MEHEHUIO CTENEHEH OKHUCIEHHS XUMUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH,
[0 Y4aCTUIO KaTaju3aTopa). DK30- U SHIOTEPMHUECKHE PEaKIUH, TEPMOXUMHUECKHE
YPaBHEHUS.

[lonsitTue o0 ckopocth Xumudeckoil peakiuu. IloHarue 00 00paTUMBIX
U HEOOpaTHMBIX XMUMHUYECKHX peakiusx. [IoHsTHe O TOMOreHHBIX U TETEepPOreHHBIX
peakuusax. [lomsatme o karamuze. [loHATHE O XMMHYECKOM  PaBHOBECHHU.
@akTOpBbl, BIUAIOLIME HA CKOPOCTh XUMUYECKOW PEAKLUUN U MOJIOKEHNE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. COCTaBICHHE YPABHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUHN C UCTIIOJIBb30BAHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 31EKTPOJUTUYECKON NHCCOUMALNUA. ODJIEKTPOJHUTHI M HEDJIEKTPOJIMTHI.
Katnonel, anmoHpl. MexaHu3M [IUCCOLMALIMM BEIIECTB C Pa3jMYHBIMU BUIAMU
xuMHuueckol cBsizu. Crenens aucconuanuu. CuiabHbIE U claOble JIEKTPOIUTHI.

Peakiuu monHOrOo OOMEHa. YCIIOBUS TPOTEKAHUS pPEaKlUii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIICHHBIC MOHHBIE ypaBHEHUs peakuuii. CBONCTBA KUCIIOT, OCHOBAHUI
U COJIel B CBETE MPEACTaBICHUM 00 3IEKTPOIUTUYECKON auccoruanyu. KauecTBeHnbie
peakuuu Ha noHbI. [loHsTre o ruaponuse conen.

Xumuueckuu sKCnepumenm:
O3HAKOMJIEHUE C MOJENSAMU KPHUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB U HEMeTasoB (TpaduTa U ammasa), CJIOXKHBIX BELIECTB (XJIOpHIa



HATpUs), UCCIICIOBAaHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKON pEaKIUy OT BO3ACHUCTBUS
pa3auyYHbIX (HAKTOPOB, HCCIIEIOBAHUE DSIECKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca IUCCOLMAIMU  KHUCJIOT, Iieloueid U cojiei (BO3MOXHO HCIOJIh30BaHHUE
BUJICOMATEPHUAIIOB), TPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMINUX MPU3HAKH TMPOTCKAHHS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BbIJEIECHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOUIUX TMPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKInuit
(ropeHHe, peakIuy Pa3IOKEHUS, COCAUHEHUS), PACINO3HABAHWE HEOPTAaHUYCCKUX
BEIIIECTB C MTOMOIIBIO KAYECTBEHHBIX PEAKIINN Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBLHBIX
3aad.

HemeTausbl 1 HX cOeIMHEHUS

OO6m1as xapakTeprcTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
creneHu okucieHus. Ctpoenue u (pu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOr€HOB.
XUMHUYECKHE CBOMCTBA Ha TpUMepe XJopa (B3aUMOJACHCTBHE C MeTaJllaMH,
HEMeTaJUIaMHy, LIejaoyaMu). XnopooaopoA. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
[OJIy4eHHE, IPUMEHEHHE. [[elicTBHE XJI0pa U XJIOPOBOJOPOJA Ha OPraHU3M YEJIOBEKa.
Baxxnenmue XJ0puapl 1 UX HAXO0XKACHUE B IPUPOJE.

O61as xapakTepucTika 31eMeHTOB VIA-rpynmnsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEpPHbIE CTEIIEHH OKUCIICHUS.

Crpoenue u (pu3nuecKue CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEpHI.
AmnorpornHbie  MOAUGUKAIIMK KHCIOpPOJa W Cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJ, cTpoeHue, (pU3MYECKHe M XUMHYECKUE CBOMCTBAa. OKCHUIBI Cepbl Kak
IPEICTaBUTENIM KHUCJIOTHBIX OKCUIIOB. CepHas KHUCIIOTa, (U3MYECKUE U XHUMHUYECKUE
CBOMCTBA (00IIME KaK MPECTABUTENS Kilacca KUCIOT U crienuduyeckue). XMMUYECKHUe
peaKkimu, JiekKalke B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJyYeHUs] CEPHOU KUCIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KAaYECTBEHHAs pEakius Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUNW B MNOPUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollel Cpelbl COCTUHEHUSIMU cephl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3TyXa
U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

O6mrast xapaktepuctuka 35eMeHTOB V A-rpytibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3OT, pacmpocTpaHeHHe B Mpupoae, (PU3NYECKHe U XUMHUYECKUE CBOMCTBA.
KpyroBopor a3zora B npupoje. AMMHaK, ero (pu3nyeckrue U XMMHYECKHE CBOWCTBA,
MOJTy4YEHHE u PUMEHEHHUE. Comu aMMOHHSI, ux buzndeckue
U XUMUYECKUE CBOWCTBa, mpuMmeHeHue. KadecTBeHHas peakuusi HA MOHbI aMMOHMUSI.
A30THasi KuCJOTa, €€ MOoJIyueHHe, (PU3NYecKrue U XMMUYECKHE CBOMCTBa (OOIIME Kak
MpeICTaBUTEINsI Kilacca KUCIOT U crenupuyeckue). Mcnonp30BaHne HUTPATOB U COJieH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX yA0OpeHHil. XHMHUYECKOe 3arpsi3HEeHue
OKpPY’Karolllel cpeabl COETMHEHUSMU a30Ta (KUCIOTHBIE JAOXKIH, 3arpA3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

®dochop, amtorponHsie Moaudbuxanuu docdopa, PuznUeckue M XUMHUUYECKHUE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucinora, Quanvyeckue U XUMUYECKHE



cBoiicTBa, moayudeHue. Mcnonmp3oBaHue QocaroB B KauecTBE MHUHEPAIbHBIX
yAOOpEHUH.

Oo6mas xapakTepucTika 31eMeHToB [VA-rpynmnsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIEC CTENIEHU OKUCIICHHUS.

Yrnepon, aioTponHble MOAU(PUKALIMY, pACIPOCTPAHEHUE B IPUPOJE, (hrU3nUecKue
U XUMHUYECKHE CcBoWcTBa. Ancopbuusa. KpyroBopor yriepoga B mnpupopae. OKCHIbI
yriaeposa, ux (pU3NYecKue U XMMHUYECKHUE CBOMCTBA, IEWCTBUE HA KUBBIE OPraHU3MBI,
[OJyYEHUE M MPUMEHEHHE. OKOJOTMYECKHE TMpOOJIEMBbI, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runore3a riio6anpHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3PQEKT.
VYronbpHas KUCIOTa U €€ COJM, X (PU3UYECKHE U XUMUYECKUE CBOMCTBA, MOJIy4YEHUE
n npumenenue. KauecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO03HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEIMHEHUSX
yriepona (MeTaH, 3TaH, HTWIEH, aleTWUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAasl KHUCIOTa).
[IpupoaHbIe HCTOYHUKH YTJIEBOAOPOIOB (Yrojb, IPUPOAHBIN Ia3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U POMBIIIEHHOCTH.

[TonsiTHE O OMONOTrMYECKH BaXXKHBIX BEILIECTBAX: KUpaAX, OCNKaX, YIJIeBoax — U UX
pOJIM B KU3HM 4YelloBeKa. MaTepHallbHOE €IMHCTBO OPraHUYECKHX M HEOPTraHUYECKUX
COCTUHEHUN.

Kpemnuii, ero ¢usnvyeckne 1 XUMHUYECKUE CBOMCTBA, MOJYyYEHUE U MPUMEHEHHUE.
Coenunenusi kpemuusi B nipupoje. O6mme mnpencraBieHus o6 okcuae kpemuus (IV)
M KpeMmHHEeBOW kuciore. CWIMKaThl, HMX HCIOJb30BaHUE B OBITY, MEAUIIMHE,
MPOMBIIUIEHHOCTU. BakHeilne cTpouTenbHble MaTepUalbl: KEpaMUKa, CTEKIIO0, LIEMEHT,
O6etoH, xene3o0eToH. [IpobGimeMbl 0€30MaCHOTO HWCIMOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHuasoB B MOBCETHEBHON KU3HHU.

Xumuueckuii sxcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISHON KHCIIOTHI,
IPOBE/ICHUE KAaUYeCTBEHHBIX PEAKIUN Ha XJOPUI-MOHBI U HAOJIOJIEHUE MPU3HAKOB HMX
MPOTEKaHUs, OMBITHI, OTpaXkaroue (U3NYECKUe U XMMHUYECKHE CBOWCTBA TaJIOT€HOB
U UX COeAMHEHUN (BO3MOXKHO HCIOJb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIICHUE
c oOpasuaMu XJOpPHUIOB (TaJIOTEHUAOB), O3HAKOMJIEHHE C oOOpa3lamMHu cepbl U €€
COEIMHEHUSMH (BO3MOKHO MCIOJIB30BaHUE BHUIEOMATEPUANIOB), HAOII0JEHIE TIpoLecca
oOyTrJIMBaHMs caxapa MoJl IeUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHUCJIOTHI, MPOBEJCHUE KaueCTBEHHOU
peakuuu Ha cyib(paT-uOH U HAOIOJIEHWE NpPHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (GUBMYECKUMHU CBOWCTBAMH a30Ta, ¢ochopa U HUX COCAUHECHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEpUANIOB), oOpa3iamMu a30THBIX U (OCPOPHBIX yHOOpEeHUi,
NoJly4eHue, coOMpaHue, pacrno3HaBaHWE M U3y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX pEaKkUUi HAa MOH aMMOHHSA U (ocaT-MOH U H3yUEHHUE MPU3HAKOB HUX
IPOTEKAHUs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCIIOJIB30BAHUE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTATUIMUYECKUX



peleTok anMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOIECCOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM VyIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MoJIlydeHue, coOupaHue, pacro3HaBaHHE W M3YyYEHHE CBOMCTB YTJEKUCIOro Tasa,
IPOBEJCHUE KAYECTBEHHBIX peakuil Ha KapOOHAT M CUJIMKAT-UOHbI W H3y4YEHHUE
NPU3HAKOB  MX  MPOTEKaHWUs, O3HAKOMJIEHME C  NOPOAYKUUMEH  CUIMKAaTHOMN
IPOMBIIUICHHOCTH, PEUICHUE JSKCIEPUMEHTAIBHBIX 33aJad 10 TeMe «Baxueinmme
HEMETAJUIBl U UX COCAUHEHUS.

MeTaJuibl M UX COCAUHEHUS

OO0mast xapakTepUCTHKAa XUMHYECKHX 3JIEMEHTOB — METANIOB HA OCHOBAaHUU HX

nonoxeHus B Ilepuonnueckoin cucreme xumudeckux aneMeHToB .M. Menneneesa u

cTpoeHust aroMoB. CTtpoeHue MeTamuioB. MeramuiMueckass CBA3b U METaUIMYeCKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKHW PAL  HANOPSDKECHUM  METAJUIOB.
dusnueckre 1 XMuMUYeCcKue CBOMCcTBa MeTayuI0B. O01IHE CrIOCOOBI MOTYYEHHS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI UX OT KOppo3uu. CruiaBbl
(cTainp, 4yTyH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY M POMBIIIJIEHHOCTH.

[Ilemounble MeTaiuibl: IOJIOKeHWE B lleproauyeckon cucTeMe XHMHUYECKUX
anemenToB J[.M. MenneneeBa, CTpOEHHE HX aTOMOB, HAxXOXJIECHHE B IPUPOJE.
dusznueckre M XUMUYECKHE CBOWCTBa (Ha mpuMmepe Hatpus W Kanus). OKCHbI
Y TUAPOKCUBI HATPHS U Kanud. [[puMeHeHne enoYHbIX METAJJIOB U UX COETMHEHUM.

[I{erouyHO3€MENBHBIE METAIIIIBI MATHAW U KaJbLUW: MTOJN0XKEHHUE B [lepnognueckon
cucteMe xumuueckux sneMeHToB [[.M. MeneneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHHUE
B npupoae. OU3nM4YecKkne U XMMHUYECKHE CBOMCTBA MarHus W Kajabliusa. Baxueimme
COCIMHEHMS KalbliUsg (OKCUA, THAPOKCUZ, coyn). KecTKOoCThb BOABI M CIOCOOBI €€
YCTPAHEHMUS.

AmomuHuii: nonoxeHue B llepuoanueckoi cucTteMe XUMHUYECKUX 3JIEMEHTOB
JIL.. MenneneeBa, CTpoeHHE arToma, HaxoXkAceHuWe B npupoae. DPusmdeckne u
XUMUYECKHME CBOWCTBA altOMHUHUS. AMQOTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHUIA
AIFOMUHUS.

Kene3o: mnonoxenne B Ilepuoguyeckold CHUCTEME XHWMHYECKHUX JJIEMEHTOB
JA.N. MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B Impupone. DPusnyueckue
U XUMHUYECKHE CBOMCTBa >kene3a. OKcuinl, ruipokcuabl u coim skenesa (II) u xenesza
(IIT), mx coctas, CBOMCTBA U MOTyYECHUE.

XumuuecKkuii IKCnepumMenm:

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB U CIJIABOB, UX (PU3HMUECKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HMCIOJIb30BaHUE
BUJIEOMATEPUATIOB), 0COOEHHOCTEW B3aUMOJICHCTBUS OKCH/IA KAJbIUS U HATPUS C BOJAOU
(BO3MO’KHO HUCTIOJB30BAaHUE BUIECOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB KECTKOM BOJIbI,
npoliecca TOpeHus skele3a B KUCIOpo/ie (BO3MOXKHO UCII0JIb30BAaHUE BUACOMATEPUATIOB),
MIPU3HAKOB MIPOTEKAHMS KAYECTBEHHBIX PEAKIIUI HA MOHBI (MarHusi, Kalablys, aJFOMUHUS,
nuHka, xeneza (II) u xenesa (III), menu (II), HaGmromeHue w ommcaHWe TMPOIECCOB



OKpaIllMBaHMs TUIAMEHU MOHAMU HATPHs, KaJlus U KaIbIUs (BO3MOXKHO HCIIOJIh30BAHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEUICHHWE SKCIEPUMEHTANbHBIX 3ajauy no Teme «Baxuelue
METAJUIbI U KX COECTUHEHUS.

XuMHA H OKPY:KaI0Las cpena

BemectBa u Marepuanbl B TOBCETHEBHOM JKM3HM ueloBeka. besomacHoe
WCIIONIb30BaHME BEHIECTB M XHMMHMYECKUX peaknuii B ObiTy. IlepBas momolrs
IIPU XUMHUYECKHUX 0’KOTaxX U OTPaBICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXKaroule cpensl (TpenenbHas AOMycTUMast
KoHIleHTpanus BeulecTB (nanee — [1/IK). Ponp xumum B pelieHUM 3KOJIOTHYECKUX
poOIIEM.

Xumuueckutl SKCnepuMeHm.
u3y4eHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaJUIOB, TOJUMEpPHBIC
MaTepuarbl).

Meorcnpeomemmuvie césazu

Peasmzannst mexXnpeaMETHBIX CBSA3EHM NPU M3yYEHMH XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
U TIOHATUMW, SIBISIIOUIUXCS CHUCTEMHBIMHU JUIsl OTHAENBHBIX NPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HaYYHbIE MTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TeOpus,
aHaluu3, CHUHTE3, KilacCU(pUKALKs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEeXHOJIOTHUs,
MaTepuabl.

®uzuka: maTtepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, dJEKTPUUECKUN 3apsA]l, IPOBOJHUKH, MOJIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs pELIETKa, CIJIaBbl, (U3HYECKUE
BEJIMYMHBI, E€AUHUIBI H3MEPEHMs,, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
CounHize.

buonorusa: ¢ortocunre3, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAJIbHBIC
yA0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJBI, MOJE3HBIE
MCKOIAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

HBy‘IeHI/IC XUMHHU Ha YPOBHC OCHOBHOI'O 06IH€FO O6p3.30BaHI/I$I HalIpaBJICHO
Ha OJOCTHXXCHHC O6yanOIHHMHC$I JIMUYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCIAMCTHBIX
PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIBTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHUs
JIOCTUTAIOTCSI B XOJ€ OOYYEeHHS XUMHUU B €JAMHCTBE Y4Y€OHONW W BOCIMTATEIHLHOMN
JIESITeTbHOCTH B COOTBETCTBHUH C TPAUIIMOHHBIMU POCCUNCKUMU COIIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B OOIICCTBE MTpaBUIaMU U HOPMaMHU
MOBEACHUS U CITIOCOOCTBYIOT IIPOLIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COITUATM3AIIUN
oOyyJaronmxcsi.

JImaHOCTHBIC pe3yNbTaTHI OTpa)xaroT TOTOBHOCTh 00yJaroIuXcsl
PYKOBOJICTBOBATBHCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OTIBITa JACATEIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuOTHYECKOT0 BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYCCTBCHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY
U HAy4YHOMY HACJCIHMIO, TOHMMAHHUS 3HAYCHUS XUMUYCCKOW HAyKH B IKU3HH
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJETh JOCTOBEpHON HH(OpMalmen
O TIEPENIOBBIX JIOCTMIKCHUSAX M OTKPBITHSX MHPOBOH M OTCUCCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIIECTBA;

2) rpa’kIaHCKOT0 BOCTIUTAHMS:

MPEJICTABIICHUS O COIMAJIbHBIX HOPMAaX M MpPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUM
B KOJIJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKOM MW JAPYrMX BHUAAX JI€SITEIBHOCTH, TOTOBHOCTHU
K pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH TPU  BBIMOJHEHUM  Y4eOHBIX,
MMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN YISOHBIX
IIPOCKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHMIO W B3aUMOIIOMOIIM B TIpoIlecce ITOM
y4eOHOM AESATETLHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEIECHUE M TOCTYIKHU CBOUX
TOBApUILEH C TMO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEAICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHPOBO33PEHYECKUX TMPEACTABICHU O BEHIECTBE W XHUMHUYECKOW peakiuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOUIUX OCHOBY
JUISl TIOHMMaHMsSI CYIIHOCTH Hay4YHOW KAapTHUHBI MHUpA, MPEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3AaUMOCBS3SIX YEJIOBEKA C MPUPOJHON CpesoH,
0 POJIA XMMUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIX MOTHBOB, HAMNPABJIEHHBIX HA TMOJYYEHUE HOBBIX 3HAHUU
10 XUMHH, HEOOXOUMBIX I OOBSICHEHHS HAOJI0TaeMbIX MPOTIECCOB M SIBICHHIA,

MO3HABATENbHON, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYyJIbTYphl, B TOM YHCIIE
HABBIKOB CaAMOCTOSITEIBHON pabOThl C yUeOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHI;

uHTEpeca K OOYy4YeHUI0O W TO3HAHMIO, JII0OO3HATENIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AeSTEIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS 00YUYEHHUS B JAJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPHI 310POBbS:

OCO3HAaHUS LIEHHOCTH >KWU3HHU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/10pPOBBII 00pa3 )KU3HU, OCO3HAHMS MOCIEICTBUN U HENPUATHS BPEIHBIX
NpUBbIUEK (YMOTpEOJIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOJioficHUs TpaBul 0€30MacHOCTH TMPU OOpalleHUH C XUMUYECKMMU BEIleCTBAMU
B OBITY U pEaJIbHOM KU3HU;

5) Tpy10BOT0 BOCIUTAHMS:

WHTEpeca K MPaKTHUYECKOMY HM3YyYCHHIO Mpodeccuii W Tpyaa Pa3IudHOro POja,
YBaOKEHUE K TPYAy W pe3yJbTaTaM TPYIAOBOU JEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS MIPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHOTO BHIOOpA MHAMBHUAYaJIHLHOM
TPAaCKTOPUHM TPOJOJDKCHHUS O00pa30BaHWS C yYETOM JIMYHOCTHBIX HMHTEPECOB
U CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEW, YCIEUTHOM
MPO()eCCUOHATEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX yYMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CpEJIe;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS

HKOJIOTMYECKU L1€JecO00pa3HOro OTHOILIEHUS K MPUPOAE KAaK MCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMSI, TOHUMAaHUsI [IEHHOCTH 3/J0POBOr0 U 0€3011aCHOI0
oOpaza JKW3HM, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY (DU3HUYECKOMY
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS LIEHHOCTH COOIIOACHUS MpaBHJ 0€30MacHOro
NOBEACHUS MPHU paboTe C BEIIECTBAMH, a TAKKE B CUTyaIUAX, YTPOKAIOMIMX 3J0POBBIO
Y KU3HU JTIOJCH;

CIIOCOOHOCTH TMPUMEHATh 3HAHUA, [OJydyaeMble TMpU HM3YYCHUH XUMUH,
JUIS. pEeIIEHUs] 3a7ay, CBSA3AHHBIX C OKPYXKAIOWIEH MPUPOJHOW CPEIOM, MOBBILIECHUS
YPOBHSI 3KOJIOTHYECKON KYJBTYphl, OCO3HAHUS TJI00ATBLHOTO XapaKTepa 3KOJOTHYECKIX
npo0sieM U IMyTel uX peuieHus: HOCPEACTBOM METOJIOB XUMUMU;

HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocTaBe METAIlPEAMETHBIX ~ PE3YyJIbTATOB BBIICIIIOT ~ 3HAYHUMBIE
11 OPMUPOBAHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE MOHATHUS (3aKOH, TEOPUS, TPUHLIHII,
runoresa, (akT, cucTeMa, IpOLECC, IKCIEPUMEHT U JAPYroe), KOTOPbIE UCIONb3YIOTCS



B €CTECTBEHHO-HAayYHBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHHM U3 STUX
npeaMeToB (OpMHUPOBATH MPEACTABICHHE O LEJIOCTHOM HAaydyHOM KapTWHE MHpa,
U yHUBEpCaJbHble YyueOHbIE JEeUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
PEryJsITUBHBIC), KOTOPBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOU IeATeTbHOCTH.

ITo3zHaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBUS
Ba3oBble Jornueckue 1eMicTBUSA:

YMEHHUE HMCIOJb30BaTh MPHUEMBI JIOTUUECKOIO MBIILUICHUS TIPU OCBOCHUU 3HAHUWU:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHSATUU (BBIAEISATH MX XapaKTEpHbIC MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBA3b C JPYTUMH TOHSATUAMH), HCIOJB30BATh TMOHSITHUSA
U1 OOBSCHEHUSI OTNENbHBIX (DAaKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUU
JUIS KacCU(UKalMM XUMUYECKUX BEIIECTB M XMMHUUYECKUX pEaKIui, yCTaHABIUBAThH
MPUIUHHO-CJICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HM3Y4YCHHUS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIYKTUBHBIC, JACAYKTHBHBIC, IO aHAJIOTMH), IPOBOJUTH BBIBOJIBI
1 3aKJIIOYCHMUS;

YMEHHE TMPUMEHSATh B  MpollecCe  TO3HaHUA  TNOHATUS  (TIpeAMETHBIE
U METaIpeaMEeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, UCIOIb3yEeMble B XHUMHH,
MpeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHMHHM MOJCJbHBIC MPEACTaBICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 2JIEMEHTA), XUMHUECKast (popMyJia 1 ypaBHEHHUE XUMHUYECKON
peaKkIuy — MPpU PEIICHUHM y4eOHO-TT03HABATEIIbHBIX 3a/1a4, C YYETOM 3THX MOJCIIBHBIX
MPEJICTABJICHUN BBISIBIIITh U XAPAKTEPU30BATH CYILECTBEHHBIE MPU3HAKU H3y4aeMbIX
00BEKTOB — XHMHYECKHUX BCIICCTB M XHUMHUYSCKUX PEAKIHHA, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CJIEACTBCHHBIE CBA3W W IIPOTHBOPEUMS B H3YyYAEMbIX
MPOLIECCAX U SIBJICHUSIX.

Bba3oBbie ucciieqoBarebCKue 1eiiCTBUA:

YMEHHUE UCIIOJb30BATh MOCTABICHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KaueCTBE OCHOBBI JJisi (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHHUII;

npuoOpEeTeHHEe OMbITa 10 I[JIAHUPOBAHMIO, OpPraHU3allud U  MPOBEACHUIO
YYEHHUYECKHUX KCIIEPUMEHTOB, yMEHUE HAOIIOAATh 3a XOJJ0OM IIPOLIecca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 Pe3yJIbTat, (POPMYyIUPOBATH 0OOOIIICHUS U BBIBOJIBI IO PE3YJIbTaTaM
MIPOBEICHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTYET O MPOCIIaHHON paboTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOUPaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH UH(HOPMAIIUIO PA3THUUHbBIX
BUJOB M (OpPM TNPECTABICHHUSA, MOJYyYaeMyl M3 pa3HbIX HCTOYHUKOB (HAay4HO-
NOMyJIsIpHAs JUTEepaTypa XUMUYECKOTO COAEpMH aHHs, CIIPABOUHBIE MMOCOOUS, PeCypCh
WNHTepHeTa), KpPUTUYECKM  OLEHHWBATh MNPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uH(bOpMaIIHIO;



yMEHUE MPUMEHSTh pa3IMyHbIe METOABbl M 3alpoChl MpPU TOHCKE M OTOOpE
uH(pOpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX JUIsl BHIMIOJTHEHUS YUEOHBIX
U TI03HABATENBHBIX 3a/lay OMNPEJEICHHOTO0 THIA, MPUOOpETEHUE OmbiTa B 00JACTH
UCIOJIb30BaHUs  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIJICHUE
KyJIbTYpPOIl aKTUBHOTO UCIIOIB30BaHUS PA3TMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMaNbHYIO (OpMy TNpelCTaBlIeHUs HHPOpPMAIMM W WLIIOCTPUPOBATH
penraemMbie 3a7a4i HECIOKHBIMU CXEMaMU, JJUarpaMMaMu, IpyruMu popMamu rpaduku
U UX KOMOUHALIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpoBaTh B IMpolecce  yuyeOHOU
U UCCJENOBATEIbCKONW JEATEIbHOCTH HWH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILIEH TPUPOTHOMN CPEIb.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBUS:

yYMEHME 3a/laBaTh BONPOCHI (B XOJ€ auajiora W (WiM) JUCKYCCHM) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (POPMYJIUPOBATh CBOU MPEUIOKEHHUSI OTHOCUTENIBHO BBIOJIHEHUS
OpeJI0KEHHON 3a1auu;

NpUOOPETEHHE ONbITa MPE3CHTALMU PE3YyJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
SKCIIEPUMEHTa (JaOOPATOPHOIO OIBITA, JAOOPAaTOPHOM pabOThl MO MCCIIEAOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM I103HABATEJIbHOU
U UCCIIEIOBATENbCKON JEATEIBHOCTH NPU PELIEHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSMH,
«MO3TOBbIE TITYPMbDY, KOOPJUHAIIMS COBMECTHBIX JIEUCTBHM, ONpenesieHne KpUTEpHEB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN paOOThl U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHHE CaMOCTOATEJIBHO OMNpEeNeNaTh LeJH JEATCIbHOCTH, TJIaHWPOBATh,
OCYIIECTBIATh, KOHTPOJHUPOBATh W TP HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO
NeSITeIbHOCTh, BBHIOMpaTh Hawmbosiee 3(PdeKTUBHBIE CMOCOOBI pemIeHus Yy4eOHBIX
M TI0O3HABaTEIbHBIX 3aJlady, CaMOCTOSITEILHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJUIOKEHHBIN aJITOPUTM JIEUCTBUM MPH BBINOJHEHUN 33JaHUNA C YYETOM IOIYYECHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE TMOJYYEHHOTO pe3yjibTaTa 3asBJICHHOM 1EIU, YMEHHUE HCIOJIb30BaATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaracMble B YCIIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pPEe3ybTaTOB MO OCBOCHUIO 00S3aTEIHLHOTO COJCpKAHUS,
YCTAaHOBJICHHOTO JTaHHOHW (henmepanbHON pabouell mporpaMMoii, BRIIEIISIOT: OCBOCHHBIE
OoOy4JaronMMuUCsT HAy4YHbIE 3HAHWSA, YMEHHUS M CIIOCOOBI JCUCTBUH, CrHenupuIecKre
JUTSL TIPEAMETHOW o0mact «XuMUsS», BUABI ACATEIHHOCTA MO TOJIYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYyallHsIX.



K xonmy oOyuenus B 8 kuacce y oOyuwatomierocss OyayT chopmupoBaHbI
CJIeIyIOLME IPEAMETHBIE PE3YJIHTATHI IO XUMUMU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX IIOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMECh (OAHOPOHAS
U HEOJHOpPOJHAs), BaJEHTHOCTh, OTHOCHUTENbHAs aTOMHAash M MOJICKYJIApHAas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCAUHEHUHU, MOJISIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
ANIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peakius, KiacCuuKaus
pEeaKLMii: peaKkMu COCINHEHHUS, PEAKIIMH PA3JIOKEHUS], PEaKI[MU 3aMEILEHUs, PeaKIun
o0OMEHa, 7K30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOU 3((PEKT peakuuu, siApo aroma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJIsIpHAsE M HEMOJsipHas KOBAaJCHTHas CBsA3b, MOHHAS CBSI3b, WOH, KAaTHOH, AaHHOH,
pacTBOp, MaccoBas J10Jid BelllecTBa (IIPOLIEHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSTh 3TU
MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHWMUYECKYIO CHUMBOJUKY JJIsi COCTaBlieHHus (OpPMYJ BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHHSI DJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, TMPUHAIJICKHOCTh BEIIECTB
K OIpEJeTICHHOMY KJIacCy COeIuHEeHUW 1o ¢opMmysiaaM, BHUJI XHMHYECKOW CBS3H
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSX;

packpbiBath cMbich [lepuonnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATh
MMOHMMAaHUE TEPUOUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxeHnuss B llepuoanyeckodl cucTemMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUY€HUs, 3aKOHa ABOTaJIpo; OMUCHIBATH
U XapakrtepusoBaTh TabmuuHyro ¢opmy Ilepuoandeckoil CHUCTEMbI XUMUYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas mnoarpynma (A-rpymnma)y U «moOouyHas
noarpynmna (b-rpynma)», Mameie u OOJBIINE TEPHOJBI, COOTHOCHTH OOO3HAUCHUS,
KOTOpble uMMeEroTCs B Tabmune «llepuoguyeckas cucTteMa XHUMHYECKHUX JJIEMEHTOB
J.U. MenaeneeBa» C 4MCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS ATOMOB XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsll sipa, 00Illee YKUCIO JIEKTPOHOB U paCIpesielieHue UX IO
AJIIEKTPOHHBIM CJIOSM);

KJIacCU(UUIMUPOBATh  XMMHYECKHE JJIEMEHTHI, HEOpraHUYeCKHue  BEIECTBa,
XUMUYECKUE peakiuu (M0 YHMCIy M COCTaBYy YYacCTBYIOIIUMX B PEaKIUM BEIIECTB,
1o TernoBomy 3hdexTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BELIECTB PA3IUUHBIX
KJIACCOB,  MOJITBEP)KJasi  OMHCAaHUE MPUMEpPaAMHU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIL;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KaUECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPALIEHUN B PA3JIMUYHBIX YCIOBUSAX;



BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYKO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHHS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEIBHOUN NESITEIbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHne, CHUCTeMaTH3alllI0, KIIAaCCU(PUKALIUIO, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEAKLHM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETTUPOBAHHE,
AKCIEPUMEHT (PeabHbIN U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM II0JIb30BAaHUS XUMUYECKOM IMOCYyA0H H J1a0OpaTOpHBIM
o0Opy/OBaHUEM, a TaKKe IpaBWiaM OOpAILLEHUS C BEIIECTBAMHU B COOTBETCTBHUHU
C MHCTPYKIUSAMU I10 BBIITOJIHEHHIO J1a00PATOPHBIX XUMUYECKHUX OMBITOB IO MOITYUYEHUIO
U CcoOMpaHHI0 Ta3000pa3HBIX BEUIECTB (BOJOpPOJAa M KHUCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEAECICHHOW MacCOBOM JOJIEH PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
M TPOBOJAUTH XMMHYECKHE SKCHEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH
U KUCJIOT C MIOMOIIBIO HHANKATOPOB (JaKkMyc, (heHOoI(TaIeuH, METUIOPAHK U IPYTHE).

K xoniy obOyuenuss B 9 kJjacce y oOyuaromerocss OyayT chopmMupoBaHbl
CIIEIYIOIINE TPEIAMETHBIE PE3YIBTATHI IO XUMUU:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITUN: XUMUUYECKUH AJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BaJIECHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKash peakius, XUMHUYeCKas
CBS3b, TETIOBOM 3 (EKT peakiluu, MOJb, MOJSAPHBIN 00BEM, pacTBOP, IEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JUCCOIMAIUS, PEaKIMH HWOHHOrO OOMeHa,
KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HeEoOpaTUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJJIOTpomusi, aMm(pOTEPHOCTh, XUMHYECKas CBS3b (KOBaJ€HTHAas,
WOHHAasl, METAJUINYecKas), KpUCTAJUTMYECKAsl PEIIeTKa, KOPPO3Usi METaJJIOB, CIUIABHI,
CKOPOCTb XHMHYECKOM pEaKLUMH, MpeneibHo nonycrumas KoHueHrpamusa I[IJIK
BEILIECTBA,;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUN U TPUMEHATH ATH
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY IS COCTaBJICHUST (OpPMYJI BEIIECTB
Y YPAaBHEHUN XUMUAYECKUX PEAKIINM;

ONpENeNIATh BAJEHTHOCTh M CTENEHb OKHUCJIEHUS XHUMHYECKHUX DIJIEMEHTOB
B COCAMHEHMSIX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY
KJIacCy coeauHeHud mo dopmysiaM, BUJI XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs,
METAJJINYeCKasi) B HEOPraHMYECKUX COEJUHEHMSIX, 3apsij HOHAa MO0 XHUMHYECKOU
dbopmye, xapakrep cpeibl B BOIHBIX PACTBOPAX HEOPTaHUYECKHX COCAUHEHUH, THUIl
KPUCTAJUIMYECKOU pellIeTKH KOHKPETHOTO BEIIECTBA;

pPaCKpbIBATh CMBICJI ITepuoanueckoro 3aKOHA .. MenneneeBa
Y IGMOHCTPHUPOBATH €T0 MOHNMAHKE: OMUCHIBATh U XapaKTEPHU30BaATh TAOINIHYIO PopMy



[leproguyeckoid CHUCTEMBI XUMHUYECKHX OHJIEMEHTOB: pPa3lIn4aTh IOHATHS «IJIABHAs
noarpynna (A-rpynma)» u «mnobounas noarpynma (b-rpynma)», mameie U Oonblive
MEPUOJIbI, COOTHOCUTh 00O03HAYCHMsI, KOTOPhIE WMEIOTCS B TIEPUOAUYECCKON TadiHIIe,
C YHCIIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB
Y 3aps] apa, 00IIee YUCIIO AIEKTPOHOB U PACHPEIEIEHUE UX 110 AIEKTPOHHBIM CIOSM),
OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB JIEMEHTOB M UX COCTMHEHUN
B IpeJiefiax MaJbIX MEPUOO0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCU(PUIIMPOBATh ~ XUMUYECKHE  AJIEMEHThl, HEOPraHUYEeCKHUE  BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy M COCTaBy YYaCTBYIOUIMX B PEAKIMHM BEILECTB,
0 TEIIOBOMY 3D (PEKTY, 0 UBMEHEHUIO CTETICHEH OKHUCIICHUSI XUMHUECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U CleU(PUUIECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJTBEPXKIAs ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPABHEHUS DJJICKTPOJUTHUUECKON AUCCOIMAIMUA KHCJIOT, IIeIouen
U COJIEH, TIOJIHBIE W COKpAIleHHbIE YPAaBHEHUSI PEaklMil MOHHOrO OOMEHAa, YpaBHEHUS
peaKkuii, MOJTBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUUECKOMN CBSI3M MEXK]y BEILIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CyIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKInii;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO dJIeMEHTa Mo (opMysie COSAHMHEHHS, MACCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINY;

coOno/IaTh TpaBujia TMOJB30BaHUS XUMHUYECKOW TMOCyA0M U J1abopaTopHBIM
o0opyIoBaHMEM, a TaKXke IMpaBuja oOOpalleHuss ¢ BEHIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB IO MOJTYUYECHUIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJUTH PEAKIUMHU, TMOATBEPKIAIOIMINE KauyeCTBEHHBIH COCTaB pPa3UYHBIX
BEILIECTB: PACMO3HABATh ONBITHBIM MYTEM XJOPUAOPOMHUI-, HOAMIA-, KapOoHaT-,
docdar-, cunmkat-, cyiabhar-, THAPOKCHI-HOHBI, KATHOHBI AMMOHUS M HOHBI N3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINUE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIUTENBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3alMI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — I U3YYEHUS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKUHUMN, €CTECTBEHHO-
Hay4HbIC METO/IbI TO3HAHUS — HAOIIOZICHUE, U3MEPEHNE, MOICTUPOBAHHE, SKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE
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8 KJIACC
HaumenoBanue
No KomuuaectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TeM Conepxanre oOy4eHHs
/o 4acoB 00y4aromuxcs

y4e0HOTO MpeaMeTa

]]epBOHaqaﬂbHLMBXHMHHCCKHCHOHHTHH

1.1 | Xumnsa — BaxxkHasg 5
00y1acTh
€CTCCTBO3HAHMSA
Y MPAKTHYECKOU
JIESITeIIbHOCTH

YCJIOBCKaA

ITpenqmeT xumuu. Posib XUMHU B )KU3HA
yesioBeka. XUMHS B CHCTEME HayK.

Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHHE
BemecTB. [loHsTHE 0 METOIaX TTO3HAHUS
B XUMHH. YUCTHIE BEIIECTBA U CMECH.
CniocoOnI pa3iesieHus CMECeH.
Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C paBujiaMu pabOTHI B Jaboparopuu

U TIpUEeMaMH 00paIeHus ¢
71a00paTopHBIM 000PYAOBAHUEM.
dusnveckre CBOKMCTBA 00Pa3IOB
HEOPTaHWYECKUX BEIICCTB — METAJIIOB

Y HEMETAJIJIOB.

Cnioco0nI pa3zieneHus cMece
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICT U3y9aeMbIX TTOHATHH.
PackpeIBaTh posib XUMHH B IPUPOJIC

Y KWU3HU YEJI0BEKA, €€ CBS3b C APYTUMHU
HayKaMH.

Pa3znuuath yncThIEe BEIECTBA M CMECH;
OJHOPOJIHBIE U HEOJJHOPOAHBIE CMECH.
Paznuyate pu3nyeckue 1 XUMUUYECKHE
SIBJICHUS.

CrnenoBarh anropuTMam UCTIOIL30BAHMS
AKCTIICPUMEHTAIBLHBIX METOI0B —
HAOJII0JICHHS U DKCIIEPUMEHTA.
HaOmronaTh ¥ onuchIBaTh OOBEKTHI

MIPU MPOBEICHUU JIEMOHCTpAIUit

1 TaOOPaTOPHBIX OIMBITOB MO U3YUCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUS] CMECEH BEIIIECTB.
[IpoBOAUTE XUMHUUECKUH SKCIIEPUMEHT
NIpU pa3eieHur cMecer (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimoi:

N3yuenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuuecxue pabomol:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
U TIpHUEMBI 0OpaleHus ¢ 1a00paToOpHBIM
000pYyIOBaHUEM.

No 2. Paznenenue cMmeceit (Ha mpumMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

npakTu4eckor padotsr Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHEH

IIPU BBITTOJIHEHUH TPAKTHUECKON

pabothr Ne 1.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa
U XUMHYECKHE
peakiu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHThl. CHMBOJIBI XUMAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHE.

Xumnueckas popmyna. BareHTHOCTH
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcCHTENbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

Ornpenenars Npu3HaAKU XUMUYECKHUX
peaKIMii, yCIOBUS UX TPOTEKAHUSI.
OOBACHATH CYyLITHOCTh (PU3HMUECKUX

Y XUMHUYECKHX SIBJICHUH C TOUKH 3PECHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
KnaccudunnpoBats XuMU4eCKUe
peakuuu (110 YUCITy U COCTaBY
pearupyromux u 00pa3yronmxcs
BEIIECTB).

CocraBnsatb hOpMyJITbl OMHAPHBIX
BEILECTB 10 BAJICHTHOCTHU U ONPEIENATh
BaJICHTHOCTb MO (hOpMyJiaM BEILECTB.
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KomnuectBo BemectBa. Mousb. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl o hopmynamM XUMHUYECKUX
COEIUHCHUM.

du3nyeckre U XUMUYECKHUE SIBJICHUA.
XuMuYecKas peakiys u ee Mpru3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coenuHeHus, pa3ioKeHUs, 3aMEeIIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO6pa31bl BEIIEeCTB KOJUYECTBOM | MOJIb.
duznueckue saBieHUs (TJIaBJICHUE BOCKA,
TastHUE JIbJia, pACTUPAHHE caxapa

B CTYIKE, KUTIEHHUE U KOHACHCAIIHSI
BOJIbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISTHOM KHUCJIOTOM).

Habnrogenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPAaBHEHUAX XUMHYECKUX PEAKIUH.
HabmronaTte 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEACHUU JEMOHCTPALIUA

Y Ta0DOPaTOPHBIX ONBITOB.

[TpoBOoUTH BRIYUCIICHHUS TTO (hOpMYJIaM
XUMHUYECKUX COEUHEHUN U YPaBHEHHSIM
XUMHAYECKUX PEAKIIHM.

[IpuMeHsTh €CTECTBEHHO- HAyUHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHKE, MOJICTTMPOBAHHUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTEIILHOMN ESITEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpanBaTh pa3BepHyThIE MUCHMEHHbIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOPMALIMIO U3 yYeOHUKA

U CIIPABOYHBIX MaTEpPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MOTydeHue
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
xKenesa ¢ pactBopoM costr Menu (I1).
OMnBIThI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimoi:

Co3ganne MoJienet MOJIEKYJ
(11apocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEIIECTB —
METaJIOB ¥ HEMETAJIOB.
Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKaHUS XUMHYECCKUX PEaAKITHHA
Pa3HBIX THITOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BELIECTB, MOJISIPHOW MAacCChl, MaCChI

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOH JTOJIM XUMHUYECKOTO AJIEMECHTA
1o popMyJie COeTUHEHUS;
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I10 YPaBHCHUAM XUMHYCCKUX peaKuHﬁ:
KOJIN4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
pE€arcHTOB UJIU ITPOAYKTOB PCAKINH

Hroro no pazgeny

20

Baxueniune npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
[Tonsitue
00 okcHgax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayXa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kucnopoaa

B IIpUpojie, PU3ndecKrue u XUMUIECKHE
cBoiicTBa (peakuuu roperust). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYeHHS] KUCTIOPOa B JIa0OpaToOpuu
U TipoMblInuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TemnnoBo#t 3P heKkT XuMHUUECKOMN peakiuu,
TEPMOXUMHUYECKUE YPABHEHHUS], IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TomImBo:
yroJib U METaH. 3arpsi3HEHNE BO3AyXa,
yCUJIEHHE MapHUKOBOTO 3 dekTa,
pa3pyluieHrue 030HOBOTO CJIOSI.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KadecTBeHHOE ompe/iesieHre coiepKaHus
KHUCJIOpOJa B BO3/IyX€E

[Tomyuenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CHUMBOIIUKY
JUTsL COCTaBlieHUs (POpMyIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
pEAKLHMI C y4aCTUEM KHUCIOPOa.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO3/yXa, PU3NUYECKIE U XUMUUECKHE
CBOICTBa KHCIIOPO/IA, CIOCOOBI €T0
MOJIyYCHHUS], IPUMEHEHHE U 3HAUCHHE
B TIPUPOJIC U JKU3HU YEIIOBEKA.
CpaBHUBaTh peaKIIMy TOPEHUS

Y MEJJICHHOTO OKHUCIICHUSI.
OOBSCHATH CYIIHOCTh SKOJIOTMUECKHUX
po0sieM, CBSI3aHHBIX C 3arpsI3HECHUEM
BO3/1yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpHUU

IIPY KCTIOJIB30BAHUH XUMUYECKON
NOCyABl M 000PYIOBaHUS, a TAKIKE
npaBuiaM 0OpalleHusl ¢ TOPOYUMU
BEIIECTBAMH.

[1maarpoBaTh U OCYIIECTBIISATH
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Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
Habmoienue B3auMo1eliCTBYS BEIIECTB
C KHACJIOPOJIOM U yCIIOBHSI
BO3HUKHOBEHUS U NIPEKPAILECHUS TOPEHUS
(moxapa).

Jlabopamopnuwiii onvim:

O3zHakomiieHHe ¢ 00pa3laMH OKCUIOB

Y OIHMCaHUE UX CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. [lonyuenue u cobupanue
KHCJIOpPO/1a, U3YUYEHHE €0 CBONCTB.
Buviuucnenusa:

MOJIEKYJIIPHOI Macchl KUCIOPOJa U
030Ha Ha OCHOBaHUH aTOMHOM Macchl
XUMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MAcChl BEILIECTBA

M0 YPAaBHEHUSIM XUMHUYECKUX PEAKIINN

Ha MNPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTam
AKCIIEpPUMEHTA MIPU MPOBECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
padoTHI.

BrIuucisaTe KOJIM4ECTBO BELIECTBA,
00beM raza no popmMynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Boopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4deHust. KucmoTel u comnu.
MonspHbiii 00beM ra3oB. PacueTsl

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHM
Y IPUMEHATH 3TU NOHATHUSA IIPU ONHUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHUs,
IPUMEHEHUE.

Cobupatb npuOOp AJIs MOTYUYEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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Y pacrno3HaBaHUE BOAOPO/IA.
B3aumoaeiicTBue BOJOPOAa C OKCUIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuE KUCIIOT ¢ METAJIJIaMHU.
IIpakmuueckas paboma:

Ne 4. Tlonyuenue u cooupanue BOAOPOa,
W3YUYCHHE €TO CBOWCTB.

Buviuucnenus:

o0beMa, KOJIMYECTBA BEIlleCTBA I'a3a

10 €70 U3BECTHOMY KOJIMYECTBY
BEILECTBA WU 00BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHa 00bEMHBIX OTHOIIEHU
ra3oB

JUTSI COCTaBIICHUS (DOPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ yyacTUEM BOJIOPOAA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIlECTBa, 00bEM rasa,
Maccy BEIIEeCTBa.

[IpoBOAUTH pacyeTsl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00beMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKIIHH.

CrnenoBaTh npaBuiiaM 0€301acHON
paboThI B 1a00OpaTOpUN

UCIOJIb30BAaHUU XUMHYECKOU MOCY IbI

¥ 000pyIOBaHUS, a TAKXKE MPABUIIAM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TnarpoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpYIIIIe

23

Bopa. Pacteopsl.
IloHsTue
00 OCHOBaHUAX

dusnueckue cBoiicTa Boabl. Boma kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHM
Y TIPUMEHSITh 3TH NOHATHUS IPU ONUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLIECHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
U B )KA3HU 4elioBeKa. KpyroBopoT BOIbI
B MIPUPOJIC. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OxpaHa N OYHUCTKA IIPUPOJHBIX BOI.

HacpbileHHbIe 1 HEHACHIIIICHHBIC
pacTBOpbI. PacTBOPUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B pacTBope.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BENIECTB C pa3InyHON
pPacTBOPUMOCTBHIO.

BzaunMopaeiicTBre BOABI C METaIIaMH
(HaTpUeM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO MHIUKATOPOB.
JlabopamopHvie onvimol
UccnenoBanne ocobeHHOCTEN
pPacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[TIpuroroBnenre pacTBOPOB

C OIPEAEITICHHON MacCCOBOW JOJIEU
PacTBOPEHHOIO BEIIIECTBA.
IIpakmuuecxas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C OIPEJICIICHHON MacCOBOU A0JIEMN

XapakTepru3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIAHBIX
IpoIeccax.

CocTaBisTh ypaBHEHHSI XUMUYECKUX
peaKxIuii ¢ y4acTueM BOJIbI.

OOBSCHATH CYIIHOCTh SKOJIOTMUECKUX
npo6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECE, MEPHI IO OXPAaHE BOJ

OT 3arps3HEHUSL.

[1nanrpoBaTh ¥ OCYIIECTBIATH

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yibTaTaM
AKCIIEPUMEHTA MIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
padoTHI.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a00OpaTOpPUU NpU
MCIOJIb30BaHUU XUMUYECKOM OCY AbI

1 000pyIOBaHUSI.

[IpoBOAUTH BBIUMCIIEHUS C IPUMEHEHUEM
TIOHSTHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpE».

BricTpanBath pa3BepHyThIE TUCEMEHHbBIE
¥ YCTHBIE OTBETHI C OMOPOii
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PacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

Ha UH(OpMaIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
arrapar Kypca XuMHH

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COeIMHEHUN

11

Krnaccudukanus HeopraHuyeckux
coequHenuit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytoiire (0OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U HecoJieo0pasyromue.

Howmenknatypa okcunoB. Guznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITomyyeHue OKCUIOB.

OcnoBanus. Kiaccudukanys ocHOBaHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TosmyyeHnne oCHOBaHMIA.

Kucnotsl. Knaccudukaius Kuciaor.
Howmenknarypa kucnor. Ouznueckue

1 XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTaiuioB H.H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. HomeHknaTypa conei.
PuU3NUYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenne comei.
I'eHeTnueckas CBsI3b MEXY K1aCCaMU
HEOPraHWYECKUX COCAUHEHUM.

KnaccudunupopaTs nzyuaemoie
BEILIECTBA [10 COCTaBy U CBOMCTBaM.
CocTtaBisiTe GOpMyJIbI OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

110 MEXyHApOHON HOMEHKIIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIUX XUMHUYECKUX CBOMCTB
M3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJIIPHBIC YPAaBHEHUS
peaKLUMM, WUTIOCTPUPYIOLIUX
XHMHYECKHE CBOMCTBA M CITIOCOOBI
MOJTy4YECHHUS BEIIECTB U3yYEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX TEHETUUECKYIO
B3aUMOCBSI3b MEXIY HUMHU.
[Ipon3BOAUTH BHIYUCICHUS

110 YPAaBHEHUSIM XUMUUYECKUX PEaKIIHil.
[TnanupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMHUUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MIPHU MPOBEICHUN
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OO0pasipl HEOPraHMUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO MHIUKATOPOB.
N3yuyeHne B3anMOAEHCTBUSA KUCIOT

C METAJJIaMHU, PEAKIUNA HEUTPATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaom menu (II).
[TonydeHue HepacTBOPUMBIX OCHOBaHUH.
BrITecHEeHUE 0JJHOTO METaJIa APYTUM
M3 pacTBOpa COJIHU.

IIpakmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaNnbHBIX
3a7a4 1o teMe «Baxxuenmme Kinaccol
HEOPTaHUYECKUX COCAUHEHUN.
Buviuucnenus:

110 YpPaBHEHUSAM XUMHUYECKOU PEaKIUU:
KOJIMYECTBA BEIECTBA, 00beMa, MACCHI
110 M3BECTHOMY KOJINUECTBY BEIECTRA,
00bEeMy, Macce peareHTOB

WJTU TIPOJTYKTOB PEaKINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBats paBuiiaM 0€301aCHON
paboThI B 1a00OpATOPUHU

IIPU UCTIONIb30BAaHUH XUMUYECKON
MOCY/IbI U 000Dy TOBaHUS.

BricTpanBath pa3BepHyThIC TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIPAaBOYHBIX MaTEPUajIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

Hroro no pazueny:

30
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Iepuoanueckmnii 3akon u llepuoanueckas cucrema xummnueckux 3jieMmeHToB /. . MenneneeBa. CTpoeHue aToMoOB.
Xumnueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PeaKIIUU

3.1 [Tepuonuueckuii
3aKOH

u [lepuoanueckas
CHCTEMa
XUMHYECKHUX
2JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[lepBble MOMBITKU KIacCUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IIEII0YHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
ITeprnonnueckuii 3akoH. [lepuonnueckas
CHUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOIHAST ()OPMBI
[Teproauyeckoil CUCTEMbl XUMHUYECKUX
anemeHToB J[.1. Menneneesa. Ilepunonst
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue aroMoB. CoCTaB aTOMHBIX
snaep. M3oronbl. DnekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO AJIEMEHTa

IO €T0 NOJIOKEeHUIO B [leproanueckoit
cucreme JI.M. MeHnpaeneena.
3aKOHOMEPHOCTU U3MEHEHUS painyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIULIBI
«llepnonnueckas cucteMa XUMUYECKUX
sanemeHToB /.M. MeHnaeneeBay.
MopnenupoBaTh CTPOCHHE aTOMa,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
IIPU TOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3JIeKTPOHHO-
rpaduueckux Gopmy.

[TosicHATH (hU3UYECKUI CMBICT
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOIA
Y TPYIIIIBI DJIEMEHTA.

XapaxkTepu30BaTh XUMUYECKHUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOAO0B, KAINW, KaIbIUN
Y X COEIMHEHUS I10 ITOJI0KEHUIO

B [Ilepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHUE PAInYyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B MIpeJieaax MajbIX IEPUOIOB U INIABHBIX
MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTNYECKUX
CBOWCTB I10 TpyIIiaM U IIepUoiaMm.
3nauenue [leproauyeckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIs1 PA3BUTUSI HAYKU U
npaktuku. .. MenzaeneeB — yuyeHbIi
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopnericTBre TMAPOKCH 1A ITMHKA

C pPacTBOPAMU KHUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabnuna «llepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB

JI.1. MeHnneneeBay.

JlabopamopHvie onvimol
O3HakomiieHHE ¢ 00pa3liaMi METAJLIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHO paboTe

B IIap€ WJIM TpyIIIE.

BricTpanBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HH(OpPMaLIMIO U3 YYEOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHUCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumudeckas cBsa3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBsa3b. CTeneHb
okuciaeHuss. OKUCINTEIBLHO-
BOCCTaHOBUTEJbHbBIE peakiuu. [Tporiecchl

PackppiBaTh CMBICT N3y4aEMBIX TTOHATHH.
OnpenensiTe BUJI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILU PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] U BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUYEHUE
00pa3lioB BEIIEeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
THIPOKCH/IA [IMHKA C pAaCTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxkuuil (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnBITHI, WIUTIOCTPUPYIOLIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JI0KEHUSI, COEMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS1 cocTaBlieHUs (pOpMyJT BEIIECTB,
3JICKTPOHHOTO 0ajaHca peakIiui.
Onpenensite CTENEHb OKUCIEHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
Y COCTABJISITH (POPMYJTBI OMHAPHBIX
COCIUHEHUH I10 CTETICHN OKUCIICHUS
aTOMOB XHUMHYECKHX DJICMCHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTENL. PaccTaBisTh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHBHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OaaHca.

Ha0ro1aTe XMMHYECKHE ONBITHI

10 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBOJIBI.

Ucnonws3oBate UKT gyt co3panus
MOJIEJIEeN, TOATOTOBKU TPE3EHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThIE TUCHMEHHBIS
Y YCTHBIE OTBETHI C OIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHera

Hroro no paszneny 15
Pe3epBHOE Bpemst 3

OBILIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBoO OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM Coneprxanue o0ydeHuUs
n/m 4acoB 00yYaronmxcs

y4eOHOTO MpeaMeTa

BelHeCTBO H XUMHYIECCKUE PECaKIIMU

1.1

IToBTOpEHME

U yriayOneHue
3HAHUI OCHOBHBIX
pa3JIeyioB Kypca

8 KJacca

5

[Iepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHYECKUX JIEMECHTOB

JI.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, KaJusl, KAJIbIIUS U UX
COE€IUHEHHUU B COOTBETCTBUU

C MOJIO)KEHUEM DJIEMEHTOB

B [leproanueckoi CUCTEME U CTPOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBSI3U. THUIIBI KPUCTAITUYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
pELIEeTKN U BUAA XUMUYECKON CBS3U.
Knaccudukanus 1 HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOWCTBA BEMIECTB, OTHOCAILIUXCA

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b
HEOPraHUYECKUX BEIIECTB.

XapaxkTepu3oBaTh XUMUYECKHE DIIEMEHTBI
IIEPBBIX TPEX NEPUOJIOB, KAIHS U KaIbLUs
10 X NOJIOKEeHUIO B [leprnoanueckoit
cucteme /1. 1. Menneneena.
KnaccudunupoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
IIOATBEPXKAATh CBOMCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUAX
pEAKLIUH.

Onpenensats BUJ XUMAYECKON CBSI3U

Y TUI KPUCTAJUIMYECKON PELIETKH
BEILECTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHyTbIE TMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHIO U3 yUeOHHUKA

Y CIIPaBOYHBIX MaTEpPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METaJIOB
¥ HeMeTaJ1oB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCIIOJIb30BaTh U3YUYECHHBIN TOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTHU
XAMHAYECKUX
peakuum

Knaccudukanust XuMuuecKux peakiiuii
0 Pa3IUYHBIM MTPU3HAKAM (I10 YUCITY

Y COCTaBY YUaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIII0BOMY 3D PeKTy,

110 U3MEHEHUIO CTETIEHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB,

0 0OPaTUMOCTH, MO YYaCTHUIO
KaTajauzaTopa). IK30-

U SHJAOTEPMHUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHECHUSI.
[ToHATHE O CKOPOCTH XUMHUYECKOU
peakuuu. [TonsiTue 06 0OpaTUMBIX

Y HEOOPATUMBIX XMMUYECKUX PEAKIIUSIX.
[ToHsITHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakuusx. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKOM peaKIuy 1 TOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKUCIUTENEHO-BOCCTAHOBUTEIbHbBIC

PackpbIBaTh CMBICII N3y4a€MBbIX IOHATHI
Y IPUMEHSITh 3TU MMOHATHUS IPU ONUCAHUU
CBONCTB BELIECTB U UX NPEBPALLECHUN.
KnaccudunupoBats XuMu4ecKue
pEeaKuu N0 Pa3InYHbIM IIPU3HAKAM.

VY craHaBaMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN peaKIuu OT Pa3IuIHbIX
(bakTopoB.

IIporao3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B PA3JIMYHBIX YCIOBHUSAX.

OnpenensiTe OKUCIUTEID

u BocctaHoButens B OBP.

CocTaBsTh 2JIEKTPOHHBIN OasiaHc
peakuu.

[Tpou3BOANTH BHIYUCIICHUS

10 XUMUYECKUM YPABHEHHUSIM.
VYyacTBoBaTh B COBMECTHOM padoTe

B MIape WM TpymIie.

BricTpanBaTh pa3BepHyTbIi€ TUCEMEHHBIE
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peaKLMH, SJEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pazIUYHBIX (PAKTOPOB.

OnbIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMa U MACCHI
peareHTOB WK MPOYKTOB MO
YPaBHEHUSIM XUMUYECKUX PeaKIui

Y YCTHBIE OTBETHI C ONOPOit

Ha nH(pOpMAaIIMIO U3 yueOHNKA

Y CIPABOYHBIX MAaT€PUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHS.
XUMHYECKUE
peakun

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JIACCOLUALINU. DJIEKTPOIUTHI

Y HERJIEKTPOJIUThI. KaTMOHBI, aHUOHBI.
MexaHu3M JUCCOIUAIIMN BEIESCTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenenpb qucconuanuu. CUibHbBIC
U c1a0bIe SIEKTPOIIUTHI.

Peakniuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT H3y4aeMbIX IOHATHH,
a TaKXe€ CMBICJI TEOPUU
AJICKTPOJIUTUYECKON IMCCOLNALIHH.
OOBICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3nyaTh CJIa0bIC U CHIIHHBIC
BIEKTPOJIUTHI.

CocTaBsITh YpaBHEHUS AUCCOIUALIUN
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MIPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MIOJIHBIE Y COKPAILEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
auccoruanui. KauecTBeHHbIE peakiiuu
Ha HoHBL. [loHsTHE O TMApPOIH3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTpONPOBOIHOCTH
pPacTBOPOB BEILIECTB, IpoLecca
JTUCCOLMAIIUHU KUCIIOT, LIeJI0Uen

U coJiell (BO3MOKHO MCIIOIb30BaHHUE
BUJIEOMATEPHUAIIOB).

OMnbITHl, WUTIOCTPUPYIONINE MPU3HAKA
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJCICHUE Ta3a,
00pa3oBaHUE BOJIBI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,
BbIJICJICHUEM T'a3a, 00pa30BaHUEM BO/IbI).

KHUCJIOT, IIeJI0YEH U COJICH, MOJIHbIC

Y COKpAILICHHbIE MOHHBIE YPAaBHEHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHHUS POCTHIX
peaku TuAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IHNEe XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOIUTHIECKON
JIVCCOLIMALIAN; IOATBEPKAATh CBOMCTBA
MIPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX
YPABHEHUN XUMUYECKUX PEAKIIHM.
PemaTe sxcriepuMeHTanbHbIE 331491

10 TEME.

[imanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEPUMEHTA MPU NPOBEICHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.

[TpoBOANTH BBIYUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue skcriepuMeHTaIbHBIX
3a/1a4 1o TeME.

Buiuucnenusa:

10 YPABHEHUSIM XUMUYECKUX peaKUni

B [1IAp€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHyThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUHU, B TOM YHCIIE
HNnTepuera

Uroro no pazaeny

17

HemeTaJabl M MX COeIMHEHUA

2.1 | O0Omas
XapaKTepUCTUKA
XUMHUYECKHX
3JIEMEHTOB
VIIA-rpynmsl.
I"amorensl

OO0mas xapakTepUCTHKA TAJIOTE€HOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBojopoa. CossiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. JleictBrue xiaopa

U XJIOPOBOJOPO/ia HA OPraHU3M
yesoBeka. BaxkHelme Xmopuasl 1 ux
HaX0XJICHUE B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITH, OTpaxkaromue Gpuzndeckue

U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsCHATH 00LTHE 3aKOHOMEPHOCTH

B I3MCHCHHH CBOWCTB HEMETAIIOB M X
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPHOJIOB U TJIABHBIX MMOATPYTII
[lepuonuyueckoi CUCTEMbBI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

XapaxkTepuszoBaTh PU3NYECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0pa)
Y CJIOKHBIX BEIECTB (XJIOPOBOJOPO/IA,
XJIOpUJa HATPHS), CTOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensaTs XJIOpUI-UOHBI B paCTBOPE.
[TnaHUpOBaTH M OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
JIeIaTh BBIBOBI TIO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakomiieHHe ¢ 00pa3lamMu XJIOPHIOB
(rajJoreHu10B).

Jlabopamopmbwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBL.
[IpoBeneHne KaueCTBEHHBIX PEAKITHIA
Ha XJIOPH/I-UOHBI.

lIpakmuueckas paboma

No 2: TTosryueHne COTHON KUCITOTHI,
U3YYECHHUE €€ CBOWCTB.

Buiuucnenus:

M0 YPaBHEHHUSM XUMHYECKHUX PEAKIIHH,
€CJIM OJIMH U3 PEarcHTOB J]aH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUU
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

TP UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYJOBAHUS.

BricTpanBaTh pa3BepHyThIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIMIO U3 yUYeOHUKA

Y CIIPABOYHBIX MAaTEpHaJIOB, TPAMOTHO
HCI0JIb30BaTh N3YYECHHbIN MOHSITUNHBIN
ammapart Kypca XuMHUH

2.2

Oo61mas
XapaKTepUCTHKA
XUMHUYECKUX
AJIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COCIUMHEHUS

OO6mrast xapaKTepUCTHKA IJICMEHTOB
VIA-rpynnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIC CTEIICHU
OKHCJICHUSL.

CrpoeHue u pu3HIeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOA B CEPBI.
AJIOTpOIHBIE MOIU(PUKAIIIN KUCTOpOa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE

Y XUMHAYECKUE CBOMCTBA.

OKcubl cephl Kak MPEICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, Gpu3ndecKue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl ¥ UX COEIMHEHHI C Y4ETOM
CTPOEHUS UX aTOMOB.
XapaktepusoBaTh (PU3UYECKUE

1 XUMHUYECKHE CBOMCTBA TPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPO/Ia, OKCUIIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHUE
B [IPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars HATUYUE CYJIb(PaT-MOHOB
B PacTBOpE.

OOBACHATH CYHUTHOCTh SKOJIOTUIECKIX
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MPEJCTABUTEIS KJlacca KUCJIOT

U crieruduaeckue). X UMHIECKHE
peakuuu, JexKanme B OCHOBE
MIPOMBITIUICHHOTO CITOC00a MOTyYeHUS
cepHoil kuciotsl. [Ipumenenune. Conun
CEpPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs
Ha CyJb(]aT-uoH.

Haxoxnenue cepsl 1 €€ COeTMHEHUI

B pUpoje. XUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COETMHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro
MpeA0TBPAIECHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3IaMu CEPhI U ee
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimui:

N3ydenne XuMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHON pEeaKIuK Ha
cynbdaT-uoH u HaOII0IeHUE TTPU3HAKA
€€ MpOoTeKaHus

po0JieM, CBA3aHHBIX C epepadoTKOM
COEIMHEHUH CEPHI.

[1nanupoBaTh M OCYHIECTBIATh

Ha TPAKTUKE XUMUYECKUC
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JieNIaTh BBIBOJIBI IO pe3ybTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.

[Tpon3BOANTE BEIYUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcnonb30BaTh Py BHIMOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITepnonnyeckyro cUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUN AT
HaIpsHKEHUN METaIOB).

Hcronb30BaTh P BBITOJTHEHUT
y4eOHBIX 3aJaHUI U B TIpOIECcCe
WCCIIEIOBATENbCKOM NeITeTbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COICPIKAHUS, CIIPABOYHBIC
Marepuabl, pecypcbl IHTepHeTa
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Obmas
XapaKTePUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VA-rpynnsl.

A3oT, hochop u ux
COCTUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCIICHUS.

A30T, pacpocTpaHeHHE B IPUPOJIE,
bu3HIecKre 1 XUMUYECKHUE CBOMCTRA.
Kpyrosoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOICTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conmn aMMOHUSI, UX (PU3NYECKUE

U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A30THas KHCJIO0Ta, €€ MOTy4YeHue,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yA00peHuil. XUMHYECKOe 3arps3HeHue
OKpY’KaroUIEH CPEAbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u ¢ochopHas kuciora, Gpu3ndecKue

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JICMEHTOB

V A-rpynrbl 1 uX COeIMHEHHUH C y4EeTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEILECTB a30Ta U (ocopa u ux
COCTMHECHM (aMMUaKa, CoJiei aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u dochopHOit KUCIIOTHI,
dbocdaToB), ciocoObI UX MOTYyUECHUS,
MIPUMEHEHUE U 3HaYCHUE B IPUPOJIC

1 )KU3HU YEJIOBEKA.

Omnpenensats HOHBI aMMOHHUS U pocdaT-
MOHBI B PaCTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
mpo0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coennHeHui a3ora u dochopa

B OKpY>Karolleu cpele.

[TnarUpOBaTH M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BBIBOJIBI T10 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath npaBuiaM 0€30MacHON
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Y XUMHUYECKUE CBOWCTBA, MOJIyYEHUE.
Hcnonb3oBanue GochaToB B KauecTBE
MUHEpaIbHBIX yI0OpEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUBNIECKUMU
cBolcTBaMu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomiieHHEe ¢ 00pa3iaMu a30THBIX
1 (hochopHBIX YTOOpEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAKa.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEABIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
[IpoBeneHre KaUeCTBEHHBIX PEAKIINI
Ha MOH aMMOHU U pocdar-noH,

Y U3y4YEeHUE MPU3HAKOB UX
POTEKAHUSI.

IIpakmuueckas paboma

Ne 3: [TonyueHnue ammuaka, U3y4eHue
€ro CBOKCTB.

Buiuucnenus:

[0 YPABHEHUSIM XUMUYECKUX peaKni

paboThl B 1abopaTtopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HOCYZbl U 000PYI0BaHUS.
IIpon3BOAUTE BBIUUCICHUS

10 XMMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh NP BHINOIHEHUT
y4eOHBIX 3aJJaHUI TEKCThI y4eOHUKa,
CIIPABOYHBIE MATEPHUAIIBI
(MepuoINYECKyI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUH PSI/L
HaIpsHKEHUI METAJIOB)
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Obmas
XapaKTEPUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynsl.
Yraepon

Y KPEMHUU, U UX
COCTMHECHHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCIICHUS.

VYriepoa, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XMMUUYECKHE CBOMCTRA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KUBbIE OPTaHU3MBI, ITOJTYyUYECHHE

Y IPUMEHEHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoja (IV), runoresa rmo6ansHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN
aPexr.

VYroybHast KUCIOTA U €€ COJU, UX
dbu3nYecKe U XUMUYECKHE CBOMCTRA,
MOJIyYEHUE U MIPUMEHEHUE.
KauecTBenHas peaxiys Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB

B OBITY, MEJTUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYECKHX BEIIECTBAX KaK

0 COeIMHEHMSIX yTiiepoja (MeTaH, 3TaH,

OOBSACHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUI C yYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

Y XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YTIJIEPO/ia U KPEMHUS U UX
COEIMHEHUI (OKCUIOB YTiiepoa,
YTOJBHOM KUCIIOTHI, KApOOHATOB, OKCHA
KPEMHUs1, KPEMHUEBOU KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X MOJTYYEHUS,
MIPUMEHECHUE U 3HAUYCHHE B IPUPOJIE

Y KU3HU YEIIOBEKA.

OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHUE — HA TpUMEpax
COEIMHEHNH YIJIEPOJA U KPEMHHUSI.
Omnpenenars KapOOHAT- U CHIIUKAT-HOHBI
B PacTBOpE.

OOBICHATH CYITHOCTD KOJIOTUUECKHIX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YIJIEKHUCIIOTO Ta3a B OKPY KaroIIen
cpere.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPUH,
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STUJIEH, alleTUIICH, 9TaHOJ, TTTUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOI0POI0B
(yrosip, npupOAHbIN ra3, HeQTh),
MPOJYKTHI UX NepepaboTKu (OEH3UH),
UX POJIb B OBITY U IPOMBIIIICHHOCTH.
[ToHsiTHie 0 OMOTOTUYECKH BaXKHBIX
BEILIECTBAX: JKUpax, OenKax, yriaeBojaax —
Y WX POJIY B )KU3HU YEJIOBEKA.
MarepuanibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
Kpemnuit, ero ¢pusnueckue

U XUMUYECKUE CBOMCTBA, MOTyYCHUE

u npuMmeHeHue. CoeTMHEeHNS KpEeMHUS

B nipupoje. O0mue npeacTaBicHus

00 okcune kpemnus (IV) u kpeMHueBoit
KHUCJIOTE.

Cunukatsl, X UCTIOJIB30BaHKE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxHeimme cTpouTebHble MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiembl 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEIHEBHOM JKU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIETOK

YKCyCHasl KACIIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COETMHEHHI yriaepoaa
Y OpPraHUYeCcKUX BEIIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

Y yTJIEBOJIOB B ()YHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB MIPHUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOIOB, UX POIb

B OBITY U MPOMBITIINIEHHOCTH.
[1poBOANTE BHIUUCIICHHUS 110 YPABHEHUSIM
XUMUYECKUX PEAKIIHMN.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIOICHMUS,
JienaTh BBIBOJIBI MO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYT0BAHMUSI.
Hcnonb30BaTh MpU BHITTOJTHEHUT
y4eOHbIX 3aJaHUI TEKCThl YUYEOHHKA,
CIIpaBOYHBIE MaTEpPHUAIbI
(ITepnoanueckyro CUCTEMY XUMHUECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aCOPOIIHH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIeHHE C IPOTYKIIHEH
CUJIMKATHOM MPOMBINIJICHHOCTH
(Buneomarepuanbl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OpraHUYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[TpoBeneHME Ka4eCTBEHHBIX PEaKITHit

Ha KapOOHAT U CHUJIMKAT-UOHBI

¥ U3y4YCHUE MPU3HAKOB UX

IPOTEKAHWS.

IIpakmuueckue pabomol:

Ne 4. TlosmyyeHue yraekucioro rasa,
U3y4YE€HUE €ro CBOUCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTaljIbl
U UX COCIUHCHUS.

Buiuucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaKIIUn

U cOJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Uroro no pazaeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OO01ue cBOMCTBA
METAJLIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonnyeckoit cucteme
XUMHUYECKUX DJIEMEHTOB

J.1. MeHneneeBa u CTpOCHUS] AaTOMOB.
Crtpoenue meTaiioB. Metanueckas
CBS3b U METANINYECKasI
KPUCTAJNIMYECKasl perieTKa.
DNEKTPOXUMHUECKUH Psiji HANPSKEHUIM
MeTauioB. OU3HUECKUE M XUMUYECKUAC
cBoiicTBa MeTayuioB. O0IIMe crocoObI
MOJTydeHUS MeTauToB. [lorsTHE

0 KOPPO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CmnaBsl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIIIICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB | CIJIABOB.
N3yuenune pe3ynbpbTaToB KOPPO3UHU
METaJIOB (BO3MOKHO UCITIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimbi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
Y CIUIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHI
Y IPUMEHSITH 9TH TOHSATHS TIPU OMMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JICMEHTOB-
METaJJIOB M UX COCAMHEHUH C y4eTOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJUIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOMCTBa METAJJIOB.

XapakTepu3oBaTh OOIIUE CIOCOOBI
MOJIyYSHHS] METAILJIOB.

OnurchIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBath mpaBuiam 6€30MacHOM
paboThI B 1ab0OpaTopuu

IIPY UCTIOJIE30BAaHUU XUMUICCKOM
NOCy/ibl U 000PYAOBaHUS.
[Tpon3BOANTE BEIYHCICHUS

110 YPaBHEHUSIM XUMHUECKUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB COJICPKHUT
IPUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B TIape WJIM TPYIITIE.

Hcnonw30Bath mpu BHITIOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThI YUEOHHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPaBOYHBIE MATEPHUAIBI
(ITepponueckyto CUCTEMY XUMUUYECKUX
anemenTtoB /. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHHM

Y COJIEH B BOJIE, DJICKTPOXUMUYECKUMN Pl
HaIpPsHKCHUN METAIIIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COEIMHECHUS

16

[[{enoynble METAIBI: TIOJIOKEHUE

B [lepronueckoi cucteme XUMUYECKUX
anemenToB .. Mennaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupoae. Puzndeckue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUIbI U TUAPOKCHUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METaJIJIOB M UX COCAUHCHUM.
[[{enouyno3eMeNnbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepuoanyeckoil cucteMe XUMHUYECKUX
snemeHToB .M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XMMHYECKUE CBOMCTBA
MarHus 1 KajJblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUAPOKCHU]I, COJTH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUS.

AJIOMUHHI: TIOJIOKEHHE

B [lepuoanueckou cucreme

OOBACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpymmnax

C YYETOM CTPOEHHUS KX aTOMOB.
XapakTepu3oBaTh (pU3ndYecKue

U XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB METAJJIOB U UX COCTMHEHUI
(OKCHII0OB, TUAPOKCHUIOB, COJICH),
CIOCOOBI UX MOJIyYEHUS, TPUMEHEHHE

Y 3HAYECHUE B MIPUPOJIE U KU3HU
YeJIOBEKa.

¥YcranaBauBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOMCTBA — NMPUMEHEHUE —
Ha [IpUMEpax U3y4yaeMbIX BEIECTB.
Pacnio3HaBaTh ¢ TOMOIIIBIO KAYE€CTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIUs, AIIOMUHUSA, IMHKA, sxene3a (1)
u xenesa (III), menu (11).

JlokaspiBaTh aM()OTEPHBIN XapaKTep
OKCH/JIOB Y THJIPOKCHJIOB aTFOMHHUS
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XHMHYECKHUX JIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXXJIeHUE B ipupojie. Dusznueckue

1 XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmMdboTepHbIC CBOHCTBA OKCH/IA

U TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B [leprnonnueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaXO0XJEeHHE B npupoje. Puzndyeckue

Y XMMUYECKUE CBOMCTBA XKeJe3a.
OKcupl, THAPOKCUABI U cotn sxene3a (11)
u xxene3a (III), ux cocras, cBoicTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
WCITOJIb30BaHUE BUJICOMATEPHUAIIOB).
OxkpatmBaHue TIaMeHd HOHAMH
HATPHs, KAIHSI U KaJIbIIHA

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue CBOMCTB KECTKOW BOIBI.
[Tpouecc ropenus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh U OCYLIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIIEPUMEHTA MPHU MPOBEIECHUN
71a00pPaTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBatb npaBuiiaM 0e30nacHON
paboThI B 1a00OpaTOpUN

IIPU UCII0JIb30BAHUU XUMUYECKOMN
NOCY/1bl U 000PYAOBaHUS.
[Ipon3BOaAUTE BBIYUCIICHUS

10 XUMHUYECKUM yPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIIe.

BricTpauBath pa3BepHyThle TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICII0JIB30BaTh U3YYEHHbIN ITOHATUHNHBIN
anmnapar Kypca XuMuu
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JlabopamopHhvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX PeaKIui
Ha MOHBI (MarHus, Kajablys, aJIOMUHUS,
uuHKa, xenesa (II) u sxenesa (111), menu
(IT), onucanue NMpU3HAKOB MX
IPOTEKAHUSI.

Uccnenosanne am(poTepHBIX CBOMCTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
IIMHKA.

lIpakxmuueckue pabomoi:

Ne 6. )KecTKOoCTh BOJIBI 1 METOEI €€
yCTpaHEHHS.

Ne 7. Pemenue skciepuMEHTAIIBHBIX
3a71a4 1o TeMe «BakHenme MeTanibl
1 MX COCIUHCHHUSY.

Buviyucnenus:

110 YpaBHEHUAM XMMHUUYECKUX PEAKIIMH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WUJIN COJICPKUT MPUMECH;

MAaCCOBOM JOJIM BBIXOJA ITPOLYKTA
peakiuu

Uroro no pazgeny 20

XumMus M OKpYy:Kawilas cpeaa

4.1 | Xumus 3 BemiectBa u MaTepuabl B MOBCEIHEBHON | XapaKTEpU30BaTh POJIb XUMUU
Y OKpYy’Karolas YKA3HU 4esioBeka. besonacHoe B pa3JIMYHBIX cepax AesITeTbHOCTH
cpena MCTIOJIb30BAHUE BENIECTB MU XUMUUECKUX | JIFOJIEH, OCHOBHBIE BEILIECTBA

peakuuii B ObITy. [lepBas momoriis

" MaTCpHraJibl, IPUMCHACMBIC B JKU3HU
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IIPY XUMUYECKHUX 0KOTrax

Y OTPAaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH
cpensl (TpeaenbHas J0myCTUMast
KOHIIEHTpAIMs BEIECTB. Poiib XumMun

B PEIICHUH SKOJIOTHIECKHUX MPOOIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenune 06pa3ioB MaTEpUaIoB
(cTeKI10, CIIIaBbl METAJUIOB, TOJUMEPHbBIE
MaTepHaIbl)

COBPEMEHHOT'O YeJIOBEKA.
OOBACHATH yCIIOBUS 0€30M1aCHOTO
WCTIOJIb30BaHUS BEIIECTB U XUMUIECKIX
peakuuii B ObITY.

AHanu3upoBaTh U KPUTUICCKU
OIICHMBATh WH(OPMAITHIO O BIUSHUN
IPOMBITIICHHOCTH, CEJIBCKOTO X03S1CTBA,
TPaHCIOPTA U JIp. HA COCTOSIHUE
OKPYXKaIOILIEH CPEBI.

YMeTh 0Ka3bIBaTh MEPBYIO IIOMOIIIb

IPY XUMHYECKUX 0)KOTaX U OTPABJICHUSIX.
[TpunuMaTh ydacTe B 00CyKICHUN
npo0JIeM XUMHYECKON U SKOJIOTUYECKON
HAIPaBJICHHOCTH, BRICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpobdIeMe

¥ TIpeJyIaraTb BO3MOXKHBIC ITYTH €€
peleHus

Uroro no pazgeny: 3
PesepBHOE Bpems 3
OBILEE U1 CJIO YACOB 68
[10 ITPOI'PAMME
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NEPEYEHD (KOJU®UKATOP) PACHIPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSI
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBILIEIO OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO XUMHNU

B (enepanpHbIX M pErMOHANBHBIX MPOLETYypax OLEHKM KadyecTBa OOpa3oBaHUs
UCIIOJNIb3YETCS MepedeHb (KOAU(PHUKATOP) pacHpeeIeHHbIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHUII K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0O0pa30BaTEIbHOM MPOTPaMMBbI
OCHOBHOT0 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEP/KaHUS IO XUMHH.

8 KIIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmmbl

Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3yJibTaTa
1 ITo Teme: «IlepBoHaYabHBIE XUMUYECKUE TTOHSATHS
1.1 pacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHUN: aToM,

MOJIEKYJIa, XMMHYECKUH D3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJIHAsS ¥ HEOJHOPOJHAsI), BaJEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJIspHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIPHAas Macca, maccoBas J0JS XHUMHYECKOTrO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBI 00BbEM, XUMHUYECKasl peaKiys,
Kiaccu(ukanus — peakiuil:  peakUMH  COCIMHEHHUs,  PpEeaKIHUH
pa3iIoKEeHUS, peakuuu 3aMEILEHMS, peakuuu oOMeHa,
9K30- U JHAOTEPMHUYECKUE DPEAKIUHU, TEeIuIoBOM 3P EKT peakiuw,
pacTBop, MaccoBas J0Js BemlecTBa (MPOLICHTHAs KOHIIEHTpPALUs)
B PacTBOpE

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX TOHSATHN
Y IPUMEHATH 3TH MTOHATHS IPU ONMCAHUU BELIECTB U UX ITPEBPAILLICHUI

1.3 WCITIOJIb30BaTh XMMHUUYECKYIO CHMBOJIUKY JIJISi COCTaBIICHUs (HOPMYJ
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIAN

1.4 pPacKphIBaTh CMBICI 3aKOHOB COXPaHEHHMS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJEKYJISIPHOTO YYEHHS, 3aKOHa
ABoraapo

1.5 OMpeesaTh  BAJICHTHOCTb aTOMOB  3JIEMEHTOB B  OWHApHBIX
COEIMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATH XMUMHUUYECKUE PEaKIUu (10 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACChI
BCIIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1o (GopmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOJIIOJICHUE,
U3MEepEeHNEe, MOJICTUPOBAHUE, SKCIIEPUMEHT (pEaTbHbIM U MBICJIICHHBIH )

[To Teme: «Baxueiimme npeacTaBuTENIN HEOPraHUUYECKUX BEILIECTBY

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSTHM: OKCH I, KHNCJIOTA,
OCHOBAHHUC, COJIb

2.2

OIIPENENATh NPUHAIIEKHOCTh BEIECTB K ONPEACIEHHOMY KJIAacCy
COEJIMHEHUH 10 opMyam

23

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

24

XapaKTepU30BaTh (OMKCHIBATH) OOIIHNE XUMUYECKIE CBOWCTBA BEILIECTB
pa3IUYHBIX  KJIACCOB,  IIOATBEP)KAAs  ONMCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX pPEaKIUN

2.5

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOI0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XUMHUUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIEIOBaTh  MpaBWJIaM  IIOJIb30BAHWS  XMMHUYECKOM  MOCYI0H
1 J1abopaTOpHBIM O0OPYJOBAHUEM, a TaKXKe MpaBuiIaM OOpalleHUs
C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMU TIO BBIMOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYECHHIO U COOMPAHUIO
ra3zo00pa3HbIX BEHIECTB (BOAOpPOAA W KHUCIOpPOAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEIEICHHOM MacCOBOM JIOJIEH PAacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKHE SKCIIEPHUMEHTHI
M0 pacro3HAaBaHUIO PACTBOPOB IEJIOYEH U KHUCJIOT C IOMOIIBIO
WHUKATOPOB (JaKkMyc, peHondTalienH, METUIOPaHK U IPyTUE)

2.7

IMPOBOJUTL PACUCTHI 110 YPABHCHHIO XUMHYECKOM PCaKu

[Io Teme: «llepuogmueckunn 3axkoH u Ilepmoamueckass cucrema
xumuueckux snemeHtoB .M. MenneneeBa. CtpoeHue aToMmoB.
Xumuueckas cBsA3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUID)

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX IMOHATUH: SIPO aTOMa,
AJIGKTPOHHBIA CJIOW aTromMa, aTOMHAs OpOWTalb, pPaJAMyC aToMa,
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XUMHYCCKas CBA3b, IIOJKIPHAA W HCIIOJIIPHAA KOBAJICHTHASA CBA3b,
QJICKTPOOTPpHUIATCIIBHOCTb, HOHHAA CBA3b, HOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHUC 3JICMCHTBI

33

OIMCHIBATh W XapaKTepu3oBaTh TaOmmuHyro Gopmy [lepuomndeckoii
CUCTEMBl XMUMHYECKUX JJIEMEHTOB: pa3nyaTh TIOHATHS «TJaBHAs
noarpynmna (A-rpynma)» U «rmobounas mnoarpymnma (b-rpymma)y,
«MaJbie» U «OOJIBIITNE) TIEPUOIBI

34

packpeiBath cMmbici Ilepuommueckoro 3akona [[.M. Menneneesa:
JIEMOHCTPUPOBATH NOHUMAaHUE MIEPUOIUYECKON 3aBUCHUMOCTH CBOVCTB
XUMHUUYECKHUX JIEMEHTOB OT UX I10J10KeHuUs B [leproanueckoit cucrteme

3.5

COOTHOCUTh  O00O3HAaYeHHs, KOTOpblE HUMEIOTCA B  TaOIuIe
«IIepunonnueckas cucrema XUMHUYECKUX AJIEMEHTOB
JA.N. MenneneeBa» € YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACHPENEIEHHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OMpeNeisATh  CTCICHh  OKHUCICHHS  JJIEMEHTOB B OMHApPHBIX
COETMHEHUIX

3.7

ONpEeNEesaTh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAsT U HWOHHAs)
B HEOPraHMYECKUX COEIUHECHUSX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Kon

[IpoBepsieMblii 3IEMEHT COICPIKAHUS

1

HCpBOHa‘laJ'IBHBIC XUMHUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumuun. Ponp XuMuK B KWU3HU YEIOBEKa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB

1.2

[TonsiTie 0 MeTOHax IMO3HAHMS B XUMHH. UHCThIC BEHIECTBA U CMECH.
CrniocoOnI pa3eneHust cMeceit

1.3

ATOMBI M MOJNEKYJbl. XWMHYECKHE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. IIpocTeie W ClOXKHBIE BewEcTBA. ATOMHO-MOJIEKYJISIPHOE
Y4YEHHE

1.4

XuMuuecKas (i)OpMy.TIa. BaneHTHOCTH aTOMOB XMMHYECKHMX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTENbHAsS aTOMHAas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAasA Macca. MaccoBasg [0d8 XHUMHYECKOTO
3JICMCHTA B COCANHCHHNU

53




denepanbHas pabodast mporpamma | Xumusi. 8—9 knaccel (0a30BbI YPOBCHB)

1.5

KonuyectBo BemectBa. Mosb. MosnsipHas Macca. B3auMocBs3b KoiuecTsa,
MacChl U 4YHCJIa CTPYKTYPHBIX €IMHHMII BellecTBa. PacueTsl mo opmynnam
XUMHUYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SBJICHUS. XUMHYCCKas PEaKIUs U €€ MPU3HAKH.
3aKOH  COXpaHEGHHWS MAaCChl  BEMIECTB. XWMHUYECKHE  ypaBHCHHS.
Knaccudukanus XUMUYCCKUX peakiui  (COCIUHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM ITOCYIOH,
C nmnpaBwiaMd pabOThl B JIabopaTopuul W NpUeMaMH OOpalleHus
c 1abopaToOpHBIM O00OpPYJAOBaHUEM, HM3YYCHUE U ONHUCaHUE (DUINUECKUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEIIECTB, HAOIIOJECHHE (PU3MUYECKHUX
(ru1aBlieHHE BOCKA, TasiHUE JIbJA, pACTUpPAHHUE caxapa B CTYIIKE, KUIIEHUE
W KOHJICHCAIUs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IPOKATUBAHHUE
MEIHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KHCIOTOM) SIBJICHUM,
HaOJIOJICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIUil
(paznoxeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxkenune rtunapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJIEHCTBUE
xesneza ¢ pactBopoMm conu meau (II), mzyueHue crocoOOB pasjesieHus
cMmecel (C MOMOIIBI0 MarauTa, GUIbTPOBAHKE, BhIApUBAHUE, TUCTUILISAIINL,
xpoMmarorpadusi), MPOBEJECHUE OUYHMCTKH MOBAPEHHOW COJM, HAONIOJCHHE
U OINHCAHUE PE3YyJbTATOB MPOBEACHUS OMbITA, WUIFOCTPUPYIOMIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHE MOJIEJIeH MOJIEKYJT (IITapOCTEPIKHEBBIX )

Baxueitmme npeacTaBUTENN HEOPTaHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech ra3zos. CoctaB Bo3nyxa. Kucinopon — 3jieMEHT U IpocToe
BeniecTBo. Haxoxienue kuciaopoaa B npupojie, Gu3nyeckue 1 XUuMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoaa. CrnocoObl
MOJIy4YeHHUsl KUCIopoJa B jJaboparopuu U npombliiuieHHocTH. KpyroBopot
Kuciopoza B mpupojae. O30H — auIoTponHasi MOAU(PUKALIMS KUCIOPOIa

2.2

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKUE ypaBHEHMUS,
9K30- ¥ SHJIOTEPMUYECKUE peaKIuu. TOIUIMBO: yroib U METaH. 3arpsa3HeHue
BO3/yXa, yCWIEHNE ApHUKOBOTO 3P eKTa, pa3pylIeHUE 030HOBOIO €0

23

Bomopon — »snemeHT M 1pocTtoe BemecTBo. HaxoxkaeHwe Bomopona
B Tipupoje, GU3NYECKUe U XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHus. Kuciotel u conu

24

MoutsipHbIit 00beM razoB. PacueTsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

Odusnueckne CBOMCTBA BOIbl. Boma kak pactBoputens. PacTBOpEI.
HacellieHHbIE M HEHACBIIEHHBIE pPAcTBOpbI. PacTBOpMMOCTH BeliecTB
B BoZie. MaccoBas 10715 BelecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOBI.
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OcHoBanus1. Posib pacTBOpPOB B MPUPOJIE U B )KU3HU 4esioBeKa. KpyroBopot
BOABl B MpHUpoAE. 3arpsA3HEHUE NPUPOJIHBIX BOoA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ

2.6

Knaccudukanus veopranmueckux coenunennii. Oxcuanl. Knaccudukarms
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC)
u  HecoleoOpazyromue.  Homenkmarypa  okcumoB.  Dusnmueckue
Y XMMHUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaoB

2.7

OcHoBanusa. Kiaccudukanus OCHOBaHML: ILEJTOYM W HEPACTBOPHUMBIE
ocHoBaHus. Homenkimarypa ocHoBaHUMWA. DPHU3NYECKHME U XUMHUYECKHE
CBONCTBa OCHOBaHUU. [lonydenne ocHOBaHUMI

2.8

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinor. dusnyeckue
1 XUMHYECKHE cBoiicTBa KucaoT. Pana aktuBHoctu MeTtajuioB H.H. bekerosa.
[Tonyuenue KuciIoT

29

Conu. Homenknatypa cosneil. @u3ndecKkue U XMMHYECKUE CBOMCTBA COJEH.
[Tosmyuyenue conent

2.10

I'eneTnyeckas CBs3b MCIKAY KlIaCCaMHU HCOPTaHNYCCKHUX COCIIHHCHI/Iﬁ

2.11

XWMHUYECKHM DJKCIIEPUMEHT: KA4ECTBEHHOE ONPEACIICHUE COICPKAHUA
KHCJIOpPOJa B BO3yXe, MOIyYeHue, COOMpaHue, paclio3HaBaHUe U U3yUeHUe
CBOMCTB  KHUCJIOPOJA, HaOMIOZIGCHUE  B3aMMOJEHUCTBHSI ~ BELIECTB
C KHCIOPOJOM U YCJIOBHMS BO3HMKHOBEHUS M MPEKPAIICHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE ¢ oOpasllaMu OKCHUJOB M OMUCAHHE WX CBOMCTB,
MoJIydYeHue, coOMpaHue, paclo3HaBaHUE W H3YYEHUE CBOWCTB BOJOPOJIA
(ropenwue), B3ammojericTBue Bojopoaa ¢ okcugom Mmenu (II) (Bo3zmokHO
UCIIOJIb30BAaHUE BHUCOMATEpUATIOB), HaAOMIOZCHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCClIeIOBaHNE OCOOEHHOCTEN pacTBOPEHHUS BEIIECTB
C pa3Iu4YHON PacTBOPUMOCTBIO, IPUTOTOBJICHUE pacTBOpOB
C  OIPEICIICHHOM  MacCOBOM  JOJE€HM  PAaCTBOPEHHOrO  BEIIECTBA,
B3aMMOJICCTBHE BOJABI C METa/llaMU (HATpPUEM M KajblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAJIOB), OMNPEIEICHUE PpPAaCTBOPOB KHUCIOT
U 1IeoYel C TOMOUIBI0 HMHJIMKATOpPOB, HCCIENOBaHUE O0Opa3IoB
HEOPraHWYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, HAOJIOJIEHHE U3MEHEHUS
OKpacKd HHJMKATOPOB B pacTBOpax KUCIOT M UIEJNOYel, H3y4YeHHe
B3aumojierictBusi okcuaa meau (II) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT
C MeETaJulaMH, pPEaKUUd HEeWTpaau3aluuu, IOJIYyYEHUE HEPACTBOPHUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOIO MeTajla APYrMM H3 pPacTBopa COJIH,
pelIeHNe SKCIEPUMEHTANBHBIX 3a1ad Mo Teme «BaxkHelmme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI
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ITepuonuueckunii 3akoH u [leproanueckas cUCTEMa XUMUYECKUX IIEMEHTOB
J.1. MenpneneeBa. CtpoeHre aToMOB. XUMHUYECKas! CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIE PEAKIIUN

3.1

HepBBIG IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMMYECKHUX DJJE€MEHTOB. lloHsTHe
0 TIpymnmnax CXOAHbIX JJICMCHTOB (HICJ'IO‘-IHBIG Hn MMCIOYHO3CMCIIbHBIC
MCTAJUIbI, TI'aJIOTCHbI, HWHCPTHBLIC I‘aSBI). SHGMGHTLI, KOTOPBIC 06pa3ymT
aM(bOTepHI)Ie OKCHIbI U TUAPOKCUBI

3.2

Ilepnonnyeckuit 3akoH. [leproanueckas cucTeMa XUMUYECKUX DJIEMEHTOB
HN.U. MenneneeBa. KopoTkomepuogHass u JUIMHHONIEPUOJIHAS (HOPMBI
[Tepuonnueckoit cucreMbl xumuyeckux saemeHToB .M. Menpaeneena.
[Tepuonsl u rpynnsl. U3nyueckuil CMbICI MOPSAIKOBOTO HOMEpPA, HOMEPOB
MepHO/Ia U TPYIIBI AJIEMEHTA

33

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otonel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX 000J0YEK aTOMOB TMEpBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckor  cucrembr .M.  MenaeneeBa.  XapakTepuUCTHKA
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJioxkeHuto B Ilepuoanueckoil cucreme
J.1. MenneneeBa

34

3aKOHOMEPHOCTH M3MEHEHUs pPaJnyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX UM HEMETAIMYECKUX CBOWCTB IO I'pyNIaM M IEPUOIAM.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHYECKHUX DJIEMEHTOB JJIsS pa3BUTHS HAayKd U npakTuku. .M. Mennenees
— YYEHBIU U TPaXKJaHUH

3.5

Xumuyeckass cBs3b. KoBasieHTHast (TOJiipHAsE W HETOJSIPHAsi) CBSA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBs3b

3.6

Crenenb OKHUCJICHMUAI. OXuCIMTENLHO-BOCCTAHOBUTEIILHBIC pcaKkniuu.
Hpoueccm OKHCJICHMS M BOCCTAaHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI HKCIEPUMEHT: U3y4YeHHEe O0Opa3lloB BEUIECTB METaJIOB
Y HEMETAJUIOB, B3aMMOJICHCTBUE THAPOKCUAA IIMHKA C PACTBOPaMU KUCJIOT
U IIeJI0YEeH, IMPOBEACHHUE  OMNbITOB, WUIIOCTPUPYIOIIUX  IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuit  (ropeHwe,  peakuuu
Pa3JIoKEHUsI, COSTUHECHMUS )
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9 KJIACC
IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUs
pe3yabTaTa
1 [To Teme: «BemecTBO U XUMHUYECKasE PEAKLIHS
1.1 PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUMU: pPacTBOD,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJICKTPOJIUTHUYECKAS AUCCOLMALNS,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe 151 HeoOpaTUMbIe peaxkuuu, OKHCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE  PEAKIUHU, OKUCIHUTEIb, BOCCTAHOBUTEIID,
OKHCJICHME U  BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTH,
XUMHUYECKass CBA3b  (KOBaJICHTHAasl, HWOHHAsA, MeTaJuIMdecKas),
KPHUCTAJIMYECKas PEIIeTKA, CIIJIaBbl, CKOPOCTh XUMHYECKOW pEeaKIuu
1.2 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHN
Y IPUMEHSTh 3TY OHITHS MIPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUN
1.3 COCTaBJISITb YPABHEHUS JJIEKTPOJUTHYECKOW AUCCOLMALAM KHUCIIOT,
LIEJIOYEN M COJICH, MOJIHBIE M COKPAILCHHBIE YPAaBHEHHS PEaKLHMI
MOHHOTO OOMeHa
1.4 PACKpBIBATh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ITHX peaKiui
1.5 IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOU PEaKLUU
2 IIo Temam: «Hemeramnsl m uX coeguHeHUs» U «MeTamiel U UX
COEAMHEHUS
2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUICCKUEC XUMUICCKUE
CBOMCTBA TMPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPXIasi ONMUCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX
XAMUYECKUX PEAKLINI
2.2 COCTaBJISITh YPABHEHHUS PEAKIMHI, MOATBEPKAAIOIINX CYIIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHUS,
BO3MO>KHOCTH IMPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIUYHBIX
YCIOBUAX
24 ClIeOBaTh  IpaBWjaM  MOJb30BAHMS ~ XMMHYECKOW  MOCYAOU
u 1abopaTopHbIM 00OpYJOBaHMEM, a TaKKe MpaBWiIaM OOpalleHus
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C BEIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBITOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO TMOJYYEHHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (aMMHAKa U YTJIIEKUCIIOTO rasa)

2.5

NPOBOJNTH PEAKIMH, TOATBEPKIAAOIINEG KAaYSCTBCHHBI COCTaB
pa3TUYHBIX BEIIECTB: pACIIO3HABATh OMBITHBIM IyTeM XJIOPHI-,
OpoMua-, woaMa-, KapOoHaT-, ¢ocdar-, CuIMKar-, CcyJIbdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[1o Teme: «XUMHSI 1 OKPYXKAIOIIAS CPEIay

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux rousatuii: [1/IK Bemecrtsa;
KOPpO3Hs METAJLIOB

3.2

MIPUMEHSITh OCHOBHBIE OIIEpPAIlldd MBICIIUTECIIBHOU JESITEIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHUE, O0O0OOIlEeHHE, CUCTEMATH3alINIO,
BEISIBJICHHC TIPUYHUHHO-CIICJICTBEHHBIX CBSI3€H — JIJIST H3yUYCHUS CBONCTB
BCIIECTB M XHUMHYECKHX PEaKIUi; €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOMIOJICHUE, U3MEPEHNE, MOACITUPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon

[TpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo u xummnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH
CBOMCTB XHUMHWYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIUsl, KATbIIHS
U WX COCIMHECHHM B COOTBETCTBUM C TIIOJIOKCHHEM DJICMEHTOB
B [lepronnueckor cucreme U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbl XUMUYECKOW CBsI3U. THUIBI KPUCTAILIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKOU
pEelIeTKH W BUJA XHUMHYECKOW cBsizu. Kiaccudukanus m HOMEHKIATypa
HEOPraHMYECKHUX BEIIECTB (MEXKIyHApOJAHAsl U TPUBHAIbHAS). XUMHUUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIUXCA K PA3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanms XWMHUYECKUX pEaKIWid IO Pa3IudHbIM  IPU3HAKAM
(0 YMCIy W COCTaBy YYacTBYIOIIMX B PEAKIIMH BEHIECTB, IO TEIJIOBOMY
s deKTy, Mo U3MEHEHHUIO CTETECHEW OKHCIEHUS XUMHYECKHX 3JIEMEHTOB,
o 00paTHMMOCTH, MO YYAaCTHIO KaTaau3aropa). JK30- M IHJOTECPMHUECKHE
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pe€aKkuun, TCPMOXUMHYCCKNC YPABHCHHA. [Tonstue o CKOpOCTH XUMHYECKOM
pCaKmnuun

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIUAX. [TonsiTue
O TOMOI'CHHBIX H TICTCPOICHHBIX PCAKIHAX. I[IonsaTHe 0O XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOINIMC HA CKOPOCTb XUMHUYECKOMN pCaKIunu
" ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBCCHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH, JJICKTPOHHBIN  OastaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA C HCIIOJIb30BAHUEM METOJa
AJIEKTPOHHOIO OanaHca

1.6

Teopus ANEKTPOITUTUYECKOU JACCOLNALIUY. DIIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
Pa3IMYHBIMH BUJAMHU XUMUYECKOM CBsI3U. CTeneHb aucconuanv. CHIbHbIE
U cja0ble JICKTPOJUTHI. Peakiiun moOHHOro oOMeHa. Y CIoBHUs MPOTEKaHUs
peakiuii HIOHHOrO OOMEHa, TOJIHBIC U COKpAallleHHbIE MOHHBIC ypaBHEHUS
peakuumii. CBOMCTBa KHCJIOT, OCHOBAHUW W COJIEH B CBETE IPEIACTABICHUM
00 SJEKTPOIUTHYECKON aucconmanuu. KaduecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTre o rugponuse coleit

1.7

XVWMHYECKHUH dKCTICPUMEHT: 03HAKOMIICHHUE C MOJIEISAMU KPUCTALTHICCKUX
pPENIeTOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
M anMasa), CJOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMHU OT BO3JACHCTBUS Pa3TUIHBIX
(bakTopoB; HCCIEAOBaHUE DJIEKTPONPOBOJAHOCTH PACTBOPOB  BEIECTB,
mpolecca JIUCCOLMAIMM  KHCJIOT, Ienoued u  cojied  (BO3MOXKHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); IIPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIONINX TPU3HAKKM TPOTEKAHHUS PEaKIuid HOHHOrO0 OOMeHa
(oOpa3zoBanue ocajaka, BBIJACICHUE Tras3a, oOpa3oBaHUE BOJbI); OIBITOB,
WJUTIOCTPUPYIONTUX MMPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIUN
(ropeHue, peakuuu  Pa3NOKEHMs, COCIUHEHHMs);  paclO3HaBaHUE
HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KaYECTBEHHBIX PEAaKIMi Ha HOHBI,
pEeIIeHNe SKCIIEPUMEHTAIBHBIX 337124

Hemeramnel u ux COCANHCHUA

2.1

OOmass xapakTepucTuka rajgoreHoB. OCOOEGHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHne u (U3MUECKHe CBOMCTBA
IPOCTBIX BELIECTB — raJIor€HOB. XMMUYECKUE CBOMCTBA HA IIpUMEpE XJIopa
(B3auMoeiCTBHE C METAINIAMU, HEMETAJNIAMU, IIEJI0YaMHt ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XWMHYECKHE CBOWCTBA, MOJYy4YEHUE, HPUMEHEHHE.
JleicTBue Xjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelioBeKa. BaxHeumue
XJIOPUJBI U UX HAXOXKIACHUE B PUPOJEC
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2.2

OO6mas xapakrepucTtuka 31eMeHTOB VIA-rpymnmnel. OCOOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTEpHblE CTENEeHU OKuciaeHus. CTpoeHue U (pu3mveckue
CBOMCTBA TMPOCTHIX BEIIECTB — KHUCIOPOJAa M CEphbl. AJIIOTPOIIHBIC
Moau(UKaMK  KUCIOpoJa U cepbl. XHWMHUYECKHE CBOICTBa CEpBHI.
CepoBoniopoJi, cTpoeHue, (pusnueckue U XuMuueckue cBorcTBa. OKCHIIbI
Cepbl Kak MpEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢u3mueckre U XMMUYECKHUE CBOMCTBa (00IIME Kak MpeACcTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIekKalllue B OCHOBE
MPOMBINIJICHHOTO CIOoco0a TMONy4YeHHsI CepHOl KucnoThl. Ilpumenenue.
Conu cepHOW KHCIOTBI, KayeCTBEHHas peakuus Ha Cyib(aT-HOH.
HaxoxaeHue cepbl U ee COeIUHEHHUH B IpUpoJie. XUMHUUECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl COEAMHEHUSMHU Cepbl (KUCIOTHBIE 105KIU, 3arPsI3HEHUE
BO3/lyXa M BOJJOEMOB), CITOCOOBI €r0 PeI0TBPAILCHHS

23

OO6mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. A3OT, paclpoCTpPaHEHUE
B mpupoje, (u3MUEeCKMe MU XHMHYECKue cBoicTBa. KpyroBopor azora
B Mpupojie. AMMHAK, €ro (U3NYECKUE U XUMUYECKHE CBOMCTBA, MOTYyUYECHUE
1 npumeHenue. Coiu aMMOHMS, UX (U3HYECKUE U XUMHUYECKUE CBOICTBa,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHbI aMMOHUS. A30THas! KUCJIOTA,
ee TMojJydeHue, (QPU3MYECKHMe UM XUMHUYECKHEe CBOWcTBa (0OIMe Kak
MpEACTaBUTENS KJlacca KUCIOT U crneuuduueckue). Hcenonab3oBaHue
HUTPATOB U COJEM aMMOHMsS B KadeCTBE MUHEpaJbHBIX YA0OpEHUM.
XVWMHUYECKOE 3arpsi3HEHUE OKpYXKaroled cpeapl COECIMHEHHUSAMM a30Ta
(KUCTIOTHBIE NOXKIH, 3aTPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

24

docdop, amnmorpomHbie  Moaudukanmuu  dochopa,  Dusmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora,
¢usznyeckue ¥ XUMHYECKHE CBOICTBa, TmoylydyeHue. lcnonb3oBaHue
docdaToB B KauecTBE MUHEPAIBHBIX y100pEHUI

2.5

O6mras xapaktepuctuka saemMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YIJEepoJd, aUIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHeHHe B MpuUpoje, GU3NYecKue U XMMHUYECKUe
cBorictBa. ApjcopOuus. Kpyropopor yriepoaa B mnpuponae. Oxcujibl
yraepoja, ux (pU3M4ecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHUE HA KUBBIC
OpraHMU3Mbl, MOJy4YEHHE W TNPUMEHEHHUE. DKOJOTUYECKHE MPOOIEMBbl,
CBsi3aHHBIE C OoKcuaoM yriepoaa (IV); rumoresa rimo0aibHOrO MOTETUICHUS
KJIUMaTa; MapHUKOBBIA 3¢ ¢ekT. YroibHas KHUCIOTa M €€ COJHU, HX
duznueckue M XUMHUYECKHE CBOMCTBA, TMOJYyYE€HHWE U TPUMEHEHHUE.
KauectBenHnas peakiusi Ha kapOoHAT-HOHBI. Mcmonb3oBaHue kapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE
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2.6

[IepBoHayanbHbIE NOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COEUHEHUIX
yraepoaa (MeTaH, 3TaH, STWJICH, alleTHWICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kucnorta). Ux cocraB u xumudeckoe crpoeHue. [lonstre o Onomornyecku
BaXKHBIX BEILLECTBaX: XHUpax, O€NKax, yIriaeBOJax — M UX POJIM B KU3HU
yenoBeka. MarepuaibHOe E€IMHCTBO OPTraHWYECKUX W HEOPTraHUYEeCKHX
COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IOJyUYEHHUE
U npuMeHeHue. CoequHeHUsI KpeMHUs B npupoze. O0mmue mpencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIIMKATBI, HUX
UCIIOJIb30BaHUE B OBITY, MEIMIMHE, MPOMBIIUIEHHOCTH. Baxneilmme
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpoOmeMbl 0€30MacHOro HMCHOJB30BAHUS CTPOMTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMHUYECKHUI SKCTIEPUMEHT: U3yUeHHUE 00pa3Il0B HEOPTaHUUYECKUX BEILIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEICHHE KAYE€CTBEHHBIX PpPEaKLIH
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxkaroume (Qu3nueckne M XUMHUYECKHE CBOWCTBAa TajJOr€HOB W HUX
COEIMHEHUI (BO3MOKHO UCTIOJIb30BAaHUE BHIEOMATEPHAIIOB); O3HAKOMJICHHUE
¢ oOpa3ziaMu XJIOPUAOB (TaJIOT€HUIOB); O3HAKOMJIEHHE C 00pasiiaMu Cepbl
U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPHAIIOB);
HaOJIOJIGHHEe  mpoliecca  OOyIVIMBaHUS — caxapa  IMOJ  JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YUYCHHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEJIEHWE KAueCTBEHHOW pPeaKluu
Ha Cynb(aT-uoOH W HaOJIIOJCHHUE MPU3HAKA €€ MPOTEKaHUs; 0O3HAKOMIICHUE
¢ (husmyeckuMu CBOMCTBaMU a30T1a, pocdopa U ux coeAMHEHUH (BO3ZMOKHO
UCIOJIb30BAaHUE BHUACOMATEpUAIOB), oOpasliaMu a30THBIX U (HOCHOPHBIX
yAOOpEeHUi; MoTydYeHne, cCoOupaHue, pacro3HaBaHUE U W3YUYECHHE CBOMCTB
aMMHaKa; IPOBEICHNE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHHUsI U (ocdar-
MOH MW U3yuYeHHE TMPU3HAKOB MX TMPOTEKaHUs, B3aUMOJECHCTBUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO
WCIIOJIb30BaHME BHUJIEOMATEPHUAIIOB); W3YUYECHHE MOJIENIEd KPUCTAIITMYECKUX
pemieTok anMmasa, rpadura, ¢yiiepeHa; O3HaAKOMJIEHHE C MPOLEcCcOM
afcopOIMM  pPAacTBOPEHHBIX  BEIMIECTB  AKTUBUPOBAHHBIM  YTJIEM
U YCTPOMCTBOM IMPOTHUBOTrasa; IMOJy4YeHHE, COOUpaHHE, paCllO3HABaHHUE
Y U3yYCHHUE CBOMCTB YIJICKUCIIOTO T'a3a; MPOBEACHNE KAYeCTBEHHBIX PEAKIIUMA
Ha KapOOHAT- M CUJIUKAT-UOHBI W M3YyYCHHE MPU3HAKOB WX MPOTEKAHWS,
O3HAKOMJICHUE C MPOAYKIMEH CHIMKATHOW MPOMBIILIEHHOCTH; pPEIlIeHUe
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeillne HeMeTalibl U HX
COCTMHEHUS

MeTaibl U UX COCANHCHUA
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3.1

OO0mras xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux mnonoxeHuss B Ilepuomnueckoil cucTeME XHUMHYECKUX 3JIEMEHTOB
J.. Menneneesa u cTpoeHusi atomoB. (CTpoeHue  METaJJIOB.
Mertannuyeckasi CBsS3b U METAUIMYECKAs] KPUCTAJUIMUECKash pEeIIeTKa.
DIIEKTPOXUMHUYECKUN PSIT HAMIPSKEHU METAJIOB

3.2

duznueckre W XHUMHYECKHE CBOMcTBa MeTamuioB. OOmme crnocoobl
MOTy4YeHUs] MeTaJJIOB. [IoHATHE O KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI
3alUTHI UX OT Koppo3uu. CiuiaBbl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a)
U X IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH

33

[Ilenounbie MeTaIIBL: MOJ0KeHUE B [leproauyueckoil cucreMe XuMUIeCKUX
snemeHToB J[.M. MeHaeneeBa; CTpo€HHME HX aTOMOB; HAXOXJICHUE
B npupojae. dusznueckue W XUMUUYECKUE CBOWCTBA (Ha MpUMEpEe HATpUs
1 Kanusi). OKCUIbl U TUAPOKCHUJIBI HATPUs U Kanus. [[puMeHeHue menoYHbix
METAJIOB M UX COCIUHECHUU

34

[[lenouyno3eMenbHbIE  METaJUIbl MAarHMid W KallbLMWA: MOJOKEHHE
B Ilepuognueckoit cucreMe xumuueckux sjemeHtoB .M. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXJICHUE B Npupoe. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHMsl W Kalbllusg. BakHelIne coeauHEHUS KalbIds (OKCH,
TUAPOKCHU]I, COJN). JKecTKOCTh BOJBI U CTIOCOOBI €€ YCTPaHECHUS

3.5

AmomuHni: nosiokeHne B Ilepmogndeckol cHCTEME XUMHYECKUX
aneMeHTOB /.M. MenneneeBa; CcTpoeHUE aTOMa; HAXOXIAECHUE B IIPUPOJE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(pOTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Keneszo: nmomoxenue B [leprpoanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.W. MenaeneeBa; CTpoeHME aToMa; HaX0XKAEHUE B pupoje. Pusndeckue
Y XUMHUYECKHUE CBOMCTBA *kene3a. OKcuabl, THIpOKCH bl U conu xene3a (1)
u xene3a (III), ux cocra, CBOICTBA U MOTYyUYECHHE

3.7

XUMHUYECKHM SKCHEPUMEHT: O3HAKOMIIEHHE C o0pa3laMu METaioB
U CIIJIaBOB, UX (DM3MUECKUMHU CBOMCTBAMH; U3YUCHHE PE3yIbTaTOB KOPPO3IUH
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJCHCTBHSI OKCHJAA KalbllUd ¥ HATpUsi C BOJMOW (BO3MOXKHO
MCTIOJIb30BaHUE BUICOMATEPUAIIOB); NCCICOBAHNE CBOMCTB JKECTKOM BOJIBI,
mpolecca TOpeHUsl jKejle3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); TMPU3HAKOB TMPOTEKAHHUS KAYECTBEHHBIX peaKlui
Ha MOHBI (MarHus, KaJblius, aIFOMUHUS, UHKA, xene3a (II) u xeneza (I11),
meau (I1); nHabmromeHne M OMHMCAHHME MPOIECCOB OKPAIIUBAHUS IIAMEHH

HOHaMMW  HATpudA, KaJlud W KaJIbLIHWA (BOSMO)KHO HCIIOJIb30BaHHUC
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BI/I,Z[COMaTepI/IaJIOB); HCCJICA0OBAHHUC aM(bOTepHI)IX CBOICTB T'uApOKCHuIa
AJIIOMUHUA W THUAPOKCHAA IMHWHKA, PCHICHHUC OJKCICPHUMCHTAJBHBIX 3a1a4
110 TeMe «BaxkHelnne MeTajljibl U UX COCIUHCHUA

Xumus 1 OKpy’Karonas cpena

4.1

Hoseie maTepuaiibl u TexHOMOTHU. BelecTBa u MaTepuanbl B HOBCEIHEBHOU
YKA3HU YeJIOBEKa. XUMHUS U 3JJ0POBbE. be3omacHoe UCIoIb30BaHUE BEIIECTB
Y XMMHUYECKUX peakiuii B ObITy. [lepBast moMoIbs TPU XUMHUUYECKUX 05KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW TI'PaMOTHOCTH. XHMHYECKOE 3arpsA3HEHUE
okpyxaromend cpeasl [IJIK. Ponb XxuMuMm B pEIIEHUH SKOJIOTHYECKHUX
npo6usieM. [IpupoaHble UCTOYHUKHU YTIIEBOIOPOAOB (YIoJib, IPUPOAHBIN Ia3,
He(Tb), MIPOIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIILIIEHHOCTH

43

XVWMHYECKHI HKCIIEPUMEHT: H3y4Y€HUE 0Opa3loB MaTepHalIOB (CTEKIIO,
CIUIaBbl METAJIJIOB, OJUMEPHBIE MaTEPUAIIbI)
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IMEPEYEHDb (KOJJU®PUKATOP) MPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

U DJIEMEHTOB COJEP)KAHUS 1O XUMHUHN

Jji mpOBEEHUS] OCHOBHOTO T'OCYIapCTBEHHOIO AK3aMeHa 1o xumui (aanee — OI'D
M0 XHMMHH) HCIIOJIB3YETCS TMepedeHb (KOoAu(pUKATOp) TMPOBEpSIEMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOEHMsI OCHOBHON 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOT'O OOIIErO
o0Opa30BaHMsI U AIIEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D no xumKuu TpeOGOBAHMS K Pe3yJIbTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMSI

Kog
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IIPEAMETHBIM pe3yJIbTaTaM 0a30BOT0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIIBHON ITPOTrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe ®I'OC

1

IIpencrasienue:

1.1

O TO3HAaBAa€MOCTH SBJIICHUM NPUPOJBI, MOHUMAHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMMUYECKON HAyKH KaK 00JacCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIEeH KYyJIbTypbl U MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOIO OOILECTBa;
IIOHMMAHHUE MECTA XUMUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METO/Iax IO3HAHMS, B TOM YHCIE SKCIEPUMEHTAIbHBIX
U TEOPETUYECKUX METOJaxX MCCIEI0BAaHNs BEIIECTB M H3yYCHHUS
XUMHUYECKUX  peakUui; yMEHUE UCIIOJIB30BaTh  MOJEIHU
JUTs1 OOBSICHEHUSI CTPOCHHUSI ATOMOB M MOJIEKYJI

1.3

o chepax npodeccuoHaTLHON JEATETBHOCTH, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HAyKH, YTO IO3BOJUT OOYYarOUIMMCS pacCMaTpHUBaTh
XUMHUIO KaK cpepy cBoeil Oynyieit nmpopeccuoHaibHON AeSITEIbHOCTH
U clielaTh OCO3HAHHBIM BBHIOOP XMMHHM KaK MPOQPHIBHOTO MpeaMeTa
P TIEPEX0/JIe Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHus

Brnagenune cucreMor XMMUYECKHX 3HAHUM U YMEHHUE NPUMEHSTH
CUCTEMY XMMHUUYECKHUX 3HAHUH, KOTOpasi BKJIKOYAET:

2.1

Ba)KHEHUIIIE XUMUYECKHE IIOHATHUS. XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJIHOPOHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHAsi U MOJEKYJsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIMI
00beM, OKCHJ, KUCJIOTa, OCHOBAaHHE, COJIb (CpedHsisa), XMMHUYECKas
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peakuusi, peakuuu COEOUHEHMs, PEaKLUU pa3jokKEeHUs, pPeaKklHuu
3aMEIICHUsI, peakiuu OOMeHa, TerioBOW A(QexT peaknuu, 3K30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI AOJS XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MAacCOBasi J0JIS U IPOLIEHTHAs! KOHIEHTPALUs
BEILIECTBA B pacTBOpE, SAApO aToOMa, JJIEKTPOHHBIM CIIOW aToMa,
aTOMHasi OpOUTalIb, paluyC aTOMa, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBS3b, ANEKTPOOTPHULIATEIBHOCTD, MOJISIpHAS
Y HEMOJISIpHAs KOBAJEHTHAsl CBsS3b, MOHHAs CBsI3b, METaJUIMYECKas
CBS13b, KpUCTAJIIMUECKASI pelIeTKa (ATOMHAs, HOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT JUCCOLMAIMs, PEaKIUM HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuy, OKHUCIIUTEIb
U BOCCTAaHOBHUTENb, OKHCIEHUE M BOCCTAHOBJIEHUE, JJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpAaTUMBbIE pEaKluu,
CKOPOCTh XMMHYECKOM peakuuu, Karammsarop, IIJK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIararolNe 3aKOHbI XHMHH: 3aKOH COXPaHECHUS MaccChl,
nepuoguueckun 3akoH J[.M. MeHueneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaapo

23

TEOPUH  XHMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpUs
AIEKTPOIIMTUYECKON JUCCOLUALINN

Brnaaenne ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

yMEHHUE MPaBUJILHO MCIIOIB30BaTh N3YUCHHBIC BEIECTBA M MaTCPHAITBI
(B TOM 4HClI€ MHHEpaJIbHBIE YAOOPEHHS, METAJIbl W CIUIABBI,
MPOIYKTHI TIEPepabOTKA TPHUPOJHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yrmsi, mpupogHoro ras3a, HeTH) B OBITYy, CEIbCKOM XO3SMCTBE,
Ha MMPOM3BOCTBE W MMOHUMAHNE 3HAYCHUS KUPOB, OCITKOB, YTIIEBOOB
JUTSI OpraHU3Ma YeJI0BeKa; YMEHHE MTPOTHO3UPOBATH BIUSHUE BEIIECCTB
U XMMHYECKUX IMPOIIECCOB HA OPTraHM3M YEJIOBEKAa W OKPY’KAIOIIYIO

NPUPOIHYIO CpeLy

3.2

yMEHHE UHTETPUpPOBaTh XUMHUUECKHE 3HAHUS CO 3HAHUSIMH APYTUX
y4eOHBIX MPEIMETOB

33

HaJIM4YME OMbITa PabOThI C Pa3IMYHBIMU MCTOYHUKAMU MH(POpMaLIUU
N0 XMMUU (HaydyHass U HAy4YHO-TIOMYJISIpHAs JUTEparypa, CIOoBapH,
CIIPABOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTUBHO OLICHHMBATDH I/IH(l)OpMaIII/IIO O BCHOICCTBAX, HX
MMpEBpaAICHUAX )41 IMPaKTHYCCKOM IMPUMCHCHNHU u YMCHHC
HCIIOJBb30BATh €€ AJI1 PCIICHUA y‘le6H0-HO3HaBaT€JII>HBIX 3aga4
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4 Biiasenne OCHOBaMM MOHSATHUHHOTO amnmapata ¥ CHMBOJIMYECKOIO
SI3BIKA XUMUU JJISI COCTaBJICHUS (POPMYJT HEOPTraHWYECKUX BEIECTB,
YPAaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHYECKOHU
HomeHkJIaTyphl (IUPAC u TpuBuanbHOIA)

5 YMeHne oObSICHATH CBA3b MOJIOKEHUS 3yieMeHTa B Ilepuoamueckoit
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsj sjapa, oO0Iiee Yucio
AJIIEKTPOHOB), PACHPEEICHUEM JIIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPHUOJIOB, KAIHS U KAJIbIIHS

6 [IpeacraBneHne 0 NEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB (paJnyCc aToma, >JIEKTPOOTPUIATEIBHOCTh), MPOCTHIX
U CIIOKHBIX BEIIECTB OT IMOJIOKEHUs 3JIeMeHTOB B llepuoanueckoit
cucteme (B MaJIbIX IEPUOJIaX U TVIABHBIX MOATPYMIAX) U JIEKTPOHHOTO
CTPOEHHMS aTOMa

7 YMeHue kiaccuuuupoBarh:

7.1 XUMHYECKHUE IIIEMEHTBI
7.2 HEOpPraHWYECKHUE BEIIECTBA
7.3 XUMHUUYECKUE PEAKIIUU

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XMMUYECKHX 3JIEMEHTOB, 3apsl
MOHA

8.2 BAJ XHMHMYECKOW CBSI3MW W THUN KPUCTAUIMYECKOM CTPYKTYpHI
B COCJTMHEHMSIX

8.3 XapakTep Cpe/ibl B BOAHBIX PaCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUI )
8.4 OKHUCIIUTEIb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath PU3NUECKUE U XUMUYECKUE CBOMCTRA!

9.1 MPOCTBIX BemeCTB (KHUCIOPOJ, O30H, BOAOponA, Tpadwur, ammas,
KpemHu#, azor, docdop, cepa, XJOp, HATPUW, Kaauh, MarHHM,
KaJIbITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ HMX BOJHBIX pPacTBOPOB (BOAa,

aMMHUaK, XJIOPOBOAOPOJ, CEPOBOMOPOJ, OKCHUIABI M THIPOKCHUIBI
metaioB I — I[A rpymm, amtomunus, menu (II), muHka, xenesza
(IT m III), oxcuner yrepona (I u IV), kpemuns (IV), azota u pochopa
(IIT u V), cepwt (IV u VI), ceprucras, cepHas, a30TUCTas, a30THasl,
dbocdopHas, yrojibHas, KpEMHHEBasE KUCJIOTA U UX COJIH)
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93 IIPOTHO3UPOBaTh M XAapaKTEpU30BaTb  CBOWCTBA  BEILECTB
B 3aBHUCHUMOCTH OT MX COCTaBa W CTPOCHHS, MPUMEHEHUE BEILECTB
B 3aBHCUMOCTM OT HUX CBOWCTB, BO3MOXHOCTb IPOTEKAHUS
XUMUYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBHSIX
10 YMeHue COCTaBIATh MOJIEKYJIIPHBIE 1 MOHHBIE YPABHEHUS pEaKIUM,
B TOM YUCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA
10.3 WUTIOCTPUPYIOIINX ~XUMHYECKME CBOMCTBA M3YYCHHBIX KJIACCOB
(Tpyrmi) HEOpraHUYECKUX BEUIECTB
10.4 MOATBEPAKAAIOIINX T€HETHUYECKYIO B3aUMOCBSI3b MEXK 1Y HUMU
11 YMeHune BbIUUCTATh (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3on
11.4 [0 YPaBHEHHSIM XHUMHUYECKUX PEaKUMM M HAXOAUThb KOJIUYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB WJIH MPOIYKTOB PEaKIIuu
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH  METOJaMH  HAay4YHOro TO3HaHus (HaOJIO/CHHE,
U3MEPEHUE, PIKCIIEPUMEHT, MOJICIMPOBAHNE) MPU U3YUYEHUH BELIECTB
U XUMHUYECKUX SIBIIEHUH; yMeHue chopMyirupoBaTh MpodiIeMy
U TIPEJUIOKUTD MMYTH €€ PeLICHUsI
12.2 0e3omacHOM pabOThl ¢ XMMUYECKMMHU  BEIICCTBAMHU, XUMHUYECKOMN
MOCYI0M U TaOOpaTOPHBIM 000PYyI0BaHUEM
12.3 mpaBuIaMu 0€3011aCHOTO OOPAICHUS C BEIIECTBAMU, UCIIOIH3yEMbIMH
B MMOBCEHEBHOMN JKU3HU, MPABUJIAMU TTOBEICHUS B IEJISIX COCPEIKECHUS
3I0POBbSl M OKPYXKArOIIEH MNPUPOAHOM Cpelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHCTBUSI HA >KUBBIE OPraHU3MBI OIPEIEICHHBIX
BEILIECTB, CIIOCOOOB YMEHBIICHUS] U TPEAOTBPAIICHUS UX BPEIHOTO
BO31€HCTBUA
13 Hanvuue npakTUYeCKUX HaBBIKOB IUIAHUPOBAHUSL U OCYIIECTBICHUS

CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!
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13.1

HN3YUYCHHUC U OIIMCAHHC (1)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC
Cc CI)I/I3I/I‘-IGCKI/IMI/I )51 XUMHUYCCKHUMHU SABJICHUAMU, OIIBITHI,
WIITIOCTPUPYIOIIHNC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3YyYCHUC cIroco6oB Pa3aCIICHUA cMmecen

13.3

MOJy4YE€HUE KUCI0PO/Ia U U3YUYEHHE €r0 CBOMCTB; MOJIy4YEHUE BOJAOPOa
M M3YUYCHHE €r0 CBOMCTB; MOJYyYEHHUE YTICKUCIIOrO ra3a U U3yYEHUE
€ro CBOMCTB; IMOJIyYEHHE aMMHAaKa U U3yUYEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHHUC PaCTBOPOB C onpeneneHHoﬁ MacCOBOM I[OJICfI
PaCTBOPCHHOI'O BCIICCTBA

13.5

pUMEHEHUE WHUKATOPOB (;lakmyca, METHJIOpaHKa
u (denondranenHa) s ONPEEIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U 1eJI0ouei

13.6

HCCIIEIOBAHUE M OINMCAaHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YUYECHHUE B3AaUMOIECHCTBUS KUCIOT C METAIAMM,
OKCHJAMHU  METAJUIOB, PAacTBOPUMBIMA U  HEPACTBOPUMBIMU
OCHOBAHUSIMHU, COJISIMH; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO0 MeETaUla JPYrMM M3 PacTBopa  COJIM;
uccienoBanne amMQ@OTEPHBIX CBOMCTB THAPOKCHIIOB aTFOMHUHUS
Y LIMHKA

13.7

pEIICHUE PKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHCHUI; «DNEKTPOTUTHYECKAS
aucconuanusay; «BaxkHelmue HeMETamIbl U HMX COCAMHCHUS,
«BaxxHelnme MeTanIbl U UX COSIUHECHUS

13.8

XUMUYECKAE  OKCIEPUMEHTHI,  WUTFOCTPHPYIOUIHE  MPU3HAKU
MPOTEKaHUS PEaKIMid HOHHOTO OOMEHA; Ka4YeCTBEHHBIC pPEaKIUU
Ha MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX MOHBI: XJIOPHUI-, OpOMU/-,
woaua-, cyiubdar-, ¢docdar-, KapOoOHAT-, CHUIUKAT-aHUOHHBI,
THIPOKCUI-MOHBI, KATHOHBI AMMOHHMSI, MarHus, KaibIl¥s, aJTFOMUHUS,
kenesa (2+) u xenesa (3+), meau (2+), nMHKA

14

YwMmenue:

14.1

MPEACTABIATh PE3yJbTaThl OKCIEpPUMEHTa B (opMe BBIBOIOB,
JIOKA3aTeNbCTB, TpadUKOB U TAOMUIl W BBHISBISATH DMIIUPUUECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSA3H MEXAY pPeajbHO HAOII0JaeMbIMU XUMHYECKUMU
SABJICHUSIMU U ITPOLECCAMU, IPOUCXOJAMMH B MAaKpO- U MUKPOMUDE,
OOBSICHATH MPUYMHBI MHOTO00pa3us BELIECTB

68



denepanbHas pabodast mporpamma | Xumusi. 8—9 knaccel (0a30BbI YPOBCHB)

HepequL JIEMECHTOB COACPKaAHUA, IIPOBEPACMBIX HA OCHOBHOM IoCyaiapCTB€HHOM
IK3aMEHE 110 XMMHUH

Kon

[IpoBepsieMblii 3IEMEHT COICPIKAHMS

1

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITIOHATHA

1.1

Yucteie BeniecTBa U cMecu. CriocoObl pa3ieseHus cMeceit

1.2

ATOMBI M MOJICKY/JIBI. Xumuaeckne 3yeMeHThl. CHMBOJIBI XMMHUYECKHX
QJICMCHTOB. HpOCTBIG U CJIOXXHBIC BCIICCTBA.

1.3

Xumuueckas ¢opmyia. BaaeHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
CreneHp OKUCIICHUS

1.4

3aKOH MOCTOSHCTBAa cocTaBa BellecTB. OTHOCHUTEbHAsA aTOMHas Macca.
OTHOCUTENbHAA MOJICKYJIAApHAsA Macca. MaccoBasg 1015 XHMHYECKOTI'O
OJICMCHTA B COCANHCHHNU

1.5

KomuuectBo BemecTBa. Mok, MossipHas macca. MosisipHbIil 00beM ra3oB.
B3anMocCBs3p KOJIMUECTBA, MAaCChl M YMCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

Pu3nvecKne U XUMUYECKHUE SIBIICHUs. XUMUYECKas peaklys U €€ IPU3HAKU.
3aKOH COXPaHEHUSI MACChI BEMIECTB. XNUMHUYECKUE YPABHEHUS

Ilepnonnueckuit 3akoH U [lepruonnueckas cucrema XMMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [leproanueckas cucremMa XMMHUYECKUX JJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbl. @U3M4eCKUi CMBICI TOPSAAKOBOTO
HOMEpa, HOMEPOB NIEPUOIA U IPYIIIBI DJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. MI30Tonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TMEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnoanueckon cucrtemsl .M. MenneneeBa

23

33KOHOMepHOCTI/I B U3MEHECHMHU CBOMCTB XHMHUYECKHX DJIEMECHTOB IICPBLIX
TPpECX IICpruoa0Bs, KaJlus, KaJlbIus (paz[Hyca aTOMOB,
QJICKTPOOTPULATCIbHOCTH, MCTAJUNIMYCCKUX U HCMCTAJNIMICCKUX CBOI>'ICTB) "
nux COCI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJOXCHHMCM DJOJICMCHTOB B
HCpHOI{H‘-IGCKOfI CUCTCMC U CTPOCHHUECM HUX AaTOMOB

CrpoeHue BelecTBa

3.1

Xumuueckas cBs3b. KoBasieHTHast (mojsipHass W HEMOJSIpHAsl) CBSA3b.
DNEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JeMeHTOB. HoHHas  CBA3b.
Merannuueckas CBA3b
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3.2

Turnsl KPpUCTATNIMYCCKHUX PCIHICTOK (aTOMHaSI, HOHHAa, MCT&HJ’IH‘IGCK&H),
3aBUCHUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCT&HJ’IH‘-IGCKOﬁ PCLICTKN 1 BU1a
XUMHYECKOM CBSI3HU

Baxueimme npeacrtaBuTen HEOPraHMYECKUX BemecTB. Hemeramuibl u ux
coequHeHUA. MeTajuibl U UX COeTUHEHUSI

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX COCIUHEHUHN: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
U HecoJieoOpa3yloliye; OCHOBaHUH (IEI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KHCIOT (KUCIOpOACOAepX aIue ¢ OECKUCIOPOJHBIC, OIHOOCHOBHBIC
Y MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

OU3NYECKHE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriaepoia, KpeMHUs

43

du3nvecKre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB: JIUTHS,
HaTpus,  KaJius, MarHuss W Kajblus,  aJIlOMUHUSA,  JKejesa.
DNEKTPOXUMHUUECKUI PsAJl HANTPSHKEHUN METAILJIOB

4.4

Om3nueckne W XUMHYECKHE CBOMCTBa  BOJOPOJHBIX  COCIUHCHHIA
HEMETAJUIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHUAKA

4.5

®u3nyeckre 1 XUMHYECKHE CBOMCTBA OKCUI0B HeMeTasuioB: cepol (IV, VI),
azora (II, IV, V), dochpopa (III, V), yraepona (II, IV), xpemuusa (IV).
[TosryueHne OKCHI0B HEMETAIOB

4.6

XUMHUYECKHUE CBOMCTBA OKCHIOB: MeTailioB IA — IIIA rpymnmn, uuHka, Meau
(IT) u xenesa (11, III). [Tomy4yeHne OKCHIOB METAIIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHMUM U  aM(OTEpPHBIX THAPOKCHUIOB
(Ha mpuMepe TUIPOKCHAOB aJIOMHUHHMS, XKene3a, LuHKa). I[lomyudenue
OCHOBaHHUM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

O6mume XUMHUYECKHUE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (hochopHOIi, KPEMHUEBOH,
yroapHOM. OcoOble XMMHUYECKHE CBONCTBA KOHIICHTPUPOBAHHOW CEpPHOM
Y a30THOM KUCIOT. [lorydenne Kuciaor

4.9

OO0mue XuMHUYECKHUE CBOMCTBA cpetHuX cotier. [lomydenue coneit

4.10

[Tonyuenue, cobupanue, pacrio3HaBaHHE BOJIOPOJa, KHCIOpOAa, aMMHaKa,
YTIIEKUCIIOTO Ta3a B JIA0OpaTOPHUH

4.11

[Tony4yenne amMMuaka, CEpHOM M a30THOM KHCIIOT B TPOMBIIUICHHOCTH.
O61ue cnocoObl MOTyYeHHs] METANIOB

4.12

I'eneTnyeckast CBsA3b MCXKOY KilacCaMHi HCOPraHN4YCCKHUX COCOUHEHUMN

XUMHYECKHUE PEAKIIUN
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5.1

Knaccudukanus XuMUYECKHX pPEakluid MO Ppa3IUYHbIM MpPU3HAKAM:
[0 YUCIy U COCTaBY YYacTBYIOIIMX B PEaKIMU BELIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHIO CTENIEHEN OKUCIICHHS] XUMUYECKUX JIEMEHTOB

52

TeruoBoit >PheKT XUMUYECKON peaklii, TEPMOXUMUYECKUE YPAaBHEHHUS.
DK30- ¥ 3HIOTEPMUYECKHUE PEAKINHU. TepMOXUMHYECKUE YPABHEHHUS

53

OKMCIUTEILHO-BOCCTAHOBUTEILHBIC PCaKInn. Oxucaurenu
u BOCCTAHOBHUTCIIN. HpOHGCCBI OKHCJICHUA u BOCCTAHOBJICHUS.
SHCKTPOHHLIfI 0ajaHC OKMCIUTEIHLHO-BOCCTAHOBUTEIHLHOM pPCaKnun

54

TGOpI/IH Z)JIGKTpOJII/ITI/I‘-IGCKOﬁ Aucconuranmnn. KaTI/IOHLI, AHUOHEI.
3J’ICKTpOJII/ITBI N  HCIOJICKTPOJHUTHI. CunpHple M cJ1aOble QJICKTPOJINUTHI.
CreneHn Aucconuanmmn

5.5

PeaKI_[I/II/I MOHHOT'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKuHﬁ HOHHOI'O O6MeHa,
IMOJIHBIC 1 COKPAIICHHBIC NOHHBLIC YPAaBHCHHA pCaKHI/Iﬁ

XHUMUS ¥ OKpY’Karonas cpeaa

6.1

BemectBa u mMarepuansl B IMOBCEJHEBHOW XM3HHU 4eloBeKa. besomachHoe
HCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX PEaKIHil B 1abopaTopuu U OBITY.
IIepBas moOMOIb IPU XUMUYECKUX 0KOTaX U OTPABIICHUAX

6.2

XUMHUUECKOE 3arpsi3HEHHWE OKpYyXarolehd cpeabl (KUCIOTHBIE IO,
3arps3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPALICHUS
[Ipenenbhnas gomyctumas kouueHtparus BemectB (I1K). Pons xumun
B PEIICHUU JKOJIOTHYECKUX MpobJieM. YcuiaeHue napHuUKoBoro 3ddexra,
pa3pylIeHHe 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN
B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [IpuMenenue
METaJUIOB U CIUIaBOB (CTadb, YYTryH, AIOPATIOMUHUNA, OpoH3a) B OBITY
Y TIPOMBIIUIEHHOCTA WX coeauHeHuiu. [loHATHE O KOppO3MHM METAILIOB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[IpupoaHbie UCTOUYHUKHU YTIEBOAOPOAOB (Yyrojb, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI X TIepepadoTKu (OCH3WH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

ITepBoHayanbHBIC MMOHATHS 00 OPraHUYECKUX BEIICCTBAX KaK O COCTMHCHHIX
yriepoaa (MeTaH, 3TaH, ITWJICH, alleTUJICH, 3TAHOJI, TJIMIEPUH, YKCYCHas
kuciora). [loHsTHE 0 OMONOTMYECKH Ba)XKHBIX BEIIECTBAX: JKHUpax, OeIKax,
YTJIEBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

Pacuertsr:

7.1

o (popmysiaM XUMUYECKUX COCTMHECHUN

7.2

Macchl (MacCcoOBOI) TOJM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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