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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHB) COCTaBJICHAa Ha OCHOBE TPeOOBAaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboYeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1mo XuMuM Na€T MNpECTaBIECHUE O LEJsAX, OOIe CTpareruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Yy4eOHOTrO
npeaMeTa, OIpeeNsieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M Te€MaM, pachpeleseHue 10  KiJaccaM, pPEeKOMEHIYEMYIO
MOCJIEIOBATENbHOCTh ~M3YYEHUSI XHMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTe oOyuaromuxcs. B mporpamme 1o XUMHMM — yYUTHIBAOTCS
BO3MOYKHOCTH y4€OHOTO MpeAMeTa B peaju3alud TPeOOBAaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpPEeAMETHbIM M NPEAMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4€OHO-MO3HABATEIBHOW  JIESITEIIBHOCTH
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTUS MHTEIIEKTYalIbHBIX CIIOCOOHOCTEN U
UHTEpECcOB OOydaroluXcs, Ha MPOJOKEHHE OOYy4YeHHMs Ha YPOBHE CPETHETO
ob1miero oOpa3oBaHusI.

3HaHME XUMHM CIYXKUT OCHOBOM I (OPMHUPOBAaHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACTaBICHU O MAaTepUaIbHOM €IMHCTBE MHpPA, BAXKHYIO
pOJIb UTParoT (POPMUPYEMBbIE XUMHEHN MPEICTABICHUS O MPEBPALIECHUAX SHEPTUH U
BEUIECTB B MPHUPOJIEC, O MyTSAX PEUIeHHUs TJI00AJbHBIX MPOOIEM YCTOWMYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0eM, MpoodIEMbI IKOJIOTMYECKON 0€30MacHOCTH, IPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydYamoIIMXCs, HX oOmell u
(GyHKIIMOHATFHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
oOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENBHOW  Y4EOHOW  JIESITeNIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIENOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B POGECCUOHATBHON AESITEIbHOCTH;
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3HAKOMUT CO CHENU(UKON HAay4dHOrO0 MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
MPEICTABICHUIM O €TUHCTBE MPUPObl U YEIOBEKA, SIBIISIETCS KIIOYEBBIM JTAllOM B
(GbOopMHpPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJTOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHE 00yUYaIOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
CONlep KaHUsT TIPEIMEeTa, KOTOPBIM SIBISETCS TEAAarorMYecKd anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YriyOnéHHbli Kypc XMMUKM OCHOBHOTO OOIIIETO 00pa3oBaHUs OpUEHTHUPOBAH
Ha OCBOCHHME OOYYaIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIMOJIATAIONINX MPEACTABICHUN OOIIeH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUIECKON XUMHH.

CtpykTypa coaepkKaHus MPOTPaMMBI IO XMMHUH CPOpMHUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa Kk €€ m3yudeHuto. CojeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MTOHSATUN O XUMUYECKON
peaknun. OGe AT CHUCTEMBI OPTAaHW30BAHBI MO TPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUCCKHUX MPEACTABICHUIN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[lepuonuueckoro 3axona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABIICHUHA 00 JICKTPOJIMTUYECKON AUCCOIMAIINH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWU IMOJOXKEHBI SMIIUPUYECKU IOTYyYCHHBIC
dakTtbl. TeopeTnyeckre 3HAHUS Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMy W 0O0O€CHeUYMBAOT OOYYaIOIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3WUPOBATh CBOWCTBA, CTPOCHHUE M O00JIACTH TPAKTUUCCKOTO TPUMEHEHHS
M3Y4aeMbIX BEIIECTB.

OcBoeHue coaep)KaHUs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCIIOJIb30BAaHUEM 3HAaHUW W3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHSI.

[Iporpamma OCHOBHOTO 001Iero 00pa3oBaHMsl MO XUMHUHU (YriayOJIEHHBIM
YpOBEHb) OpPHEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTaJbLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKd Y4eOHOrO MpeaMera W O00ECTEeUEeHHE YCIENTHOTO
oOydyeHHsT Ha CJEAyIoIlleM YypoBHE oOpa3oBaHusa. B mporpamMme M0 XUMHUU
peanu3yeTcsl pa3BHBAIOIIAs W MPAKTUYECKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenunanys  oOydeHus,  BKIOYarOmias  NpoQUIbHYIO  MOATOTOBKY
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oOydJarommxcss M TMOCJEeNyIolee CcaMOOIpeeieHe B BbIOOpPE HalpaBJICHUS
oOydeHus B IpoPUIBHBIX KiIaccax.

VYriyOonéHHOe  M3y4eHUuE XUMHUHM  CIIOCOOCTBYET  peali3aluu  3ajaady
pohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOydYaromemycsi TpOSBUTH CBOM HHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH TPH U3YYEHUH y4eOHOro TmpeaMera, HEoOXOAuMble IS
MPOJIOJKEHUS 00pa30BaHUs U TalibHEUIEH TPYJ0BOM JeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM YpOBEHb) MpEJHA3HAYEHA JUIS
UCIIONIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MPO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOLIETO 00pa30BaHU.

OOpazoBaTenbHble (PYHKIIUM XUMHUU, U3y4aeMOW Ha yriIyOJICHHOM YpPOBHE,
peanu3yrloTcsi B mporecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUs, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3amada y4deOHOTO
IpeIMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUM, 3aKOHOB U TEOPETHUECKUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMICHHWH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH M3YYCHUHM BEMIECTB W XUMHUYECKHUX PEaAKIUH,
dbopMHUpPOBaHUY U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TMPUMEHEHHWHW B Yy4eOHO-TIO3HABATEIHHOM M y4eOHO-UCCIIEeI0BATEIHCKON
NeATEIbHOCTH, OCBOCHHMM NpaBWJI 0O€30MacHOro oOpamieHust ¢ BEUIECTBAMHU B
MMOBCEIHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYYCHHS HA PA3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

W3yyeHne XuMUM HAMPaBJICHO Ha JIOCTUKEHUE CICIYIONIUX IIEeIIeH:

GbopMHpOBaHHE MHTEIUIEKTYaJlbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

dbopMHpOBaHHE  CHUCTEMBl XUMHYECKHX 3HAHUM  Kak  KOMIIOHEHTa
CCTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KaK OCHOBBI JUIsl TIOHUMAHUS XUMHUYECKON
CTOPOHBI SIBJICHUN OKPY’KAIOIIEro MUPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYarouIuxcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCJIEIOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMHpOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUHW OOBSCHATHP W OIICHWBATh SBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YS 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHHUU
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XUMHUH, TPUMEHSTh HMX MpPU pElIeHUU Npo0ieM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM NESATEIbHOCTH;

pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILIETO PO U HAIIPABICHHOCTH JAJIbHEUIIIETO 00yUCHHS,;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUN B KU3HHU YEJIOBEKA, MOBBLIIICHHUE
YPOBHSI SKOJOTUYECKON KYJIbTYpbl, HENPHUITHE JEUCTBUM, MPUHOCAIIUX BpPE.
OKPYKaIOWIEN CPeJI€ U 3J0POBBIO JIOJIEH;

IpUOOpPETEHNE OOYYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera « XuMus» oTBogUTCs 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HeZIeINI0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.
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COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUUECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumuum B )ku3HM 4yenoBeka. Kpartkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Terna u
BemectBa. Duznueckue W XUMHYECKHME CBOMCTBAa BEHIECTB. ArperaTHsle
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HSMIMPUYECKUX METOIaX
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBineHuss 0 HaydyHOM NO3HAHWM Ha
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHUE. [IpencraBieHuss 0 HayYHOM MO3HAHUU HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKH XUMUYECKON MH(POpMALTIH.

[lonarue o Merogax pabOThl ¢ XMMUYECKUMHU BellecTBaMu. O00py0BaHMe
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. I[IpaBmna Oe3omacHoro oOpamieHus ¢
BEIIIECTBAMHU U JTAOOPATOPHBIM 000PYOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOIHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE HOPOALI U MUHEPAJIBI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsX. CrocoObl pa3aeneHus cMeceit. OuucTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpocThle U CIIOXKHBIE BEIIECTBA.
Mertauibl U HemeTaibl. BemectBa MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOIO
CTPOCHHUS.

Xumuyeckas (Gopmysna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BeulecTB. OmnpeeneHne BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEAUHEHUHW U cocTaBieHue GopMmyl OWMHAPHBIX
COCMHEHUN MO BAJIEHTHOCTH »3JIeMEHTOB. OTHOCUTENbHAS AaTOMHAs Macca.
OtHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast AOJIsI XUMUUYECKOrO AJIEMEHTa B
coenuHennu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
AJIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
Macchbl W 4YHCJla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COE€AMHEHUN. MoJisipHas Macca CMecH BelecTB. MoJibHast 07
XUMUYECKOTO 3JIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimen GhopMyibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.
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Pu3NYECKUE U XUMHUYECKHUE SBICHUS. XMMHUECKas PEaKIUs U €€ MPU3HAKH.
VYcnoBus npoTeKaHUs XUMHYECKUX PEaKlMil. 3aKOH COXPAHEHHUSI MacChl BEILIECTB.
AtomMHO-MonekyisipHass teopus. JKuszHb u gesarensHocth M.B. JlomoHOcoBa.
XuMUYeCKUe ypaBHEHUS. TUIBI XUMUUECKUX PEaKui (COCTUHEHUS, PA3JIOKEHUS,
3aMelneHust, 0OMeHa). PacueTsl mo XuMHUYECKUM ypaBHCHUSIM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBJICHUI. 3HAKOMCTBO C
XUMHUYECKON TIOCYZ0M, C MpaBwiiaMu padOThl B JIabopaTopuv W MpHUEMaMU
oOpamenusi ¢ jgabopaTopHbIM oOopymoBaHueM. V3ydyeHnwme wu ommcanue
bU3MYEeCKUX CBOWCTB 0Opa3lOB HEOPTaHWYECKHX BEIIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBIEHWE BOCKAa, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUS BOJAbI) M XHMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOMN MPOBOJIOKU, B3aUMOJICHCTBUE COJBI WIIH
Mella C COJISTHOM KHUCIOTOM) sBieHUH. O3HakoMJieHHE C oOpas3laMu BEIIECTB
kojquyectBoM 1 wmosb. HaOmiogeHue u onucaHue TMPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKIUil (pa3yIoxKEHUE caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C
XJIOpUIOM Oapusi, TMOJydeHue u paznoxeHue ruapokcuna meau (1) npu
HarpeBaHWM, B3aUMOJIEUCTBUE Xkeie3a ¢ pacTBopoMm conu meau (II). M3yuenwue
CIOCOOOB  pa3feneHus cmeced (C  MOMOILIBI0 MarHuTa, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHue u omnuMcaHue OMBITOB, WLTIOCTPUPYIOMINX 3aKOH COXPaHEHUS
MAacCCBl.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoraapo. Monspublii 00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Omnpenenenrne OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
W3BECTHOM OTHOCUTENBHOM TIIOTHOCTU. OOBEMHBICE OTHOIICHUS Ta30B IPHU
XUMHUUYECKUX PEaKIHIX.

Kucnopon — snemeHT W mpocToe BemiecTBO. HaxokaeHue kuciopoaa B
npupoze, puzndeckre U XMMUYECKHE CBOMCTBA (PEaKIMU TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Crioco0nI moTyueHus KUCIopoa B 1abopaTopuu U mpombiiiieHHOCTU. [loHsTHe 0
katanu3arope. KpyroBopoT kuciopoga B mpupoje. O30H — ajioTpoIHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YCHUE JJIS  IKUBBIX
OopraHu3MoB. Pa3pyiiieHre 030HOBOTO CJIOS.

TernoBort 3h(dEKT XUMHUECKOW pPEaKlu, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- U DHIOTEPMUUYECKHE peakuuu. TormumBo. Mcnonbs30BaHue yriisi U METaHa B
KadyecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.
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Bomopon — »snemeHT u mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydeHud. [lonstue o kucnorax u cossix. Mcronp3oBaHue BOAOPOAa B KAUECTBE
TOILJIUBA.

Bonma. ®dusnueckue cBoicTBa BoAbl. Boma kak pactBopurenb. PacTBOpbI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
Crioco0bI BhIpaXKeHHSI KOHIIGHTPAIIUU PAaCTBOPOB: MAacCoBasi J0JII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MPUPOAEC U B KHU3HU
YEJI0BEKA.

Xumuueckue cBoiictBa Bojbl. [lonsitue 00 ocHoBanusix. Ilonsitue 06
WHIMKaTopax. KpyroBopoT BoAbI B NPUPOJE. 3arpsA3HEHUE NIPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJI.

Knaccuduxanus neopranudeckux coenuneHuil. Oxcunpl. Knmaccuduxanus
OKCHUJIOB:  coyieoOpa3yromire  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyroue. MexayHapoiHas HOMEHKIATypa OKCHAOB. TpHUBUAIbHBIC
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHIIOB
(B3auMOJEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOJEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIC Ha3BaHUs KHUCIOT. DU3MYECKHE M XUMHUYECKHUE CBOMCTBA KHUCIIOT
(B3aMMOJEHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axktuBHoctn merasuioB H.H. bekeroma. Ilomyuenwe xucinor. Kucimorsl B
MPUPOJIe, MPUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcHnoBanus. Kimaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMbIC
OCHOBaHHUs. MexXyHapoiHasi HOMEHKJIATypa OCHOBaHMM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBOMCTBA (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CIOCOOBI moiyueHus. HepacTBopumbie OCHOBaHHUSI, MX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTydeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCUIIOB IIMHKA M
ATIOMHUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KMCIOTAMH M IIEJI0YaMH )
Y MOJTy4YE€HUE.

Conu  (cpegHue, KuUCIble, OCHOBHbBIC, JIBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa coied. TpuBnanbHble Ha3BaHus cosiel. Dusznueckue u
XapakTepHbICe XMMHYECKHE CBOMCTBA Ha MpuMepe cpeaHux cojiei. [lomydyeHue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.
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DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OTIPEIETICHUE COAEPKaHUSI KUCIOPOAa B BO3/LYXE;

NoJyuyeHue, coOnpanune, pacrio3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOPO/a;

HAOIO/ICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U NPEKPAICHUS TOPEHHUS;

O3HAKOMJIEHUE C 00pa3liaMyd OKCHUJIOB U ONHMCAHKUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3auUMOJIeiCTBHE Bo1opoaa ¢ okcuaoM Meau (1);

UCCJIEIOBAHUE OCOOCHHOCTEH  pacTBOPEHHS BEIIECTB C  Pa3IuYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JI€H PAaCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMPEACICHHON MOJAPHOW KOHIEHTpALUEN
PaCTBOPEHHOIO BEILECTBA;

B3aMMOJIEHCTBHE BOABI C METAJUIAMHU (HATPUEM U KAJIBLIUEM);

ONpPENIEIICHNE PACTBOPOB KUCJIOT U MIEJIOYEHN C MOMOIIBI NHINKATOPOB;

UCCJIEI0BAHNE 00pa3I[0B HEOPIraHMYECKUX BEILIECTB PA3JIMYHBIX KIACCOB;

u3ydyeHue B3aumozeicTBus okcuaa menu (I) ¢ pacTBopoM cepHON KUCIOTHI,
KHCJIOT C METAJJIAMU, PEaKIUI HEUTpAIN3aliHY;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METalla
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCUAA [IMHKA C PACTBOPAMM KHCIIOT U IIEJIOYEN;

pEIICHHE HKCHEPUMEHTAIBHBIX 3aJad 10 TeMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCAUHEHUI.

Ilepnoanyecknn 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
emeHTOB /I. 1. MenaeiieeBa

Crpoenne atoMoB. XuMH4YeCKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKiuu.

[lepBble MOMBITKU KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: HIEJOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJHbIX) razax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUABI U THIPOKCHUIBI.

[Teprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHa.
Ilepuonuueckass cucremMa xumuuyeckux osnemeHtoB [, WM. MeHnaeneena.
Koporkonepuoanas u anuHHomepuoaHas (opmel Tabmuusl «llepuognueckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoasl u rpynmsl (A- u
b-rpynmsr).
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Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3otombl. PaninoakTUBHOCTH.
DONeKTpOHbl. DIJIEKTPOHHAs OpOUTaNb. DHEPreTUYecKue YPOBHH M TOJYPOBHH
aToma: s-, p-, d-opOurtamu. DJIEKTPOHHBIE KOH(PUTYpAIUd H DJIEKTPOHHO-
rpadudeckue (Hopmyabl aToMOB. DU3HUECKHI CMBICI TOPSAKOBOTO HOMEpPA,
HOMEpa Mepuoia U Tpynibl djieMeHTa. CTpoeHUe MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIX 20 XxumMuyeckux 3yemMeHToB Ilepuonnueckoit cucremsl 1. 1. Menaeneena:
pacrpeniesieHue DJIEKTPOHOB MO HHEPreTUYECKUM YPOBHSM, ITOAYPOBHSIM H
opouransim. Gusnueckuii cMmpic [leproanueckoro 3akoHa.

3aKOHOMEpPHOCTH M3MEHEHUSI pajiuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX UM HEMETAJUIMYECKUX CBOWMCTB MO TpyNIlaM U IEPUOJAM.
M3MeHeHnEe KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKUX AJIIEMEHTOB B
nepuoAax M rpynnax. XapakTepUCTUKAa XUMUYECKOro »JJIEMEHTa II0 €ro
nonoxkenuto B [lepuoanueckoit cucreme /1. I. Menneneena.

3nauenue [leprnonnueckoro 3akona u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyeHbl U
IpaKIaHUH.

DJIEKTPOOTPULIATENBHOCTh XUMHUYECKHX DSJIEMEHTOB. XHMUYECKas CBS3b.
Buapl XumMudeckod CBSI3M: KOBAJEHTHAs TOJISIpHAs CBS3b, KOBAJICHTHAas
HEMOoJIsIpHAsl CBsI3b, MOHHAs CBsI3b. MexaHU3Mbl OOpa3oBaHUs KOBAJICHTHOU WU
WOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHBbIE (QopMyibl BemiecTB. KaTnoHsl u
AHUOHBI.

Kpucrainmuueckue u  amopgHble BemiecTBa. THUMbl KPUCTALTAYECKUX
pELIETOK: HOHHAS, aTOMHAs1, MOJICKYJISIPHASI M UX XapaKTEPUCTUKHU.

Crenenp oxucieHus. OrnpeneneHue CTENEeHEd OKUCICHHS aTOMOB B
OuHapHbIX  coequHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHBIE  PEAKIIUU.
[Ipomecchl OKUCIEHHUS M BOCCTAaHOBJICHUSA. OKUCIUTENNM M BOCCTAHOBUTEIIU.
CocraBiieHHE YpaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoOBKa B HUX KO3((HUITMEHTOB METOIOM AJICKTPOHHOTO OaiaHca.

DKCIEpUMEHTAIbHOE U3YYEHUE BEILIECTB U SIBJICHHI:

O3HAKOMJIEHUE C 00pa3llaMyi METAJIJIOB U HEMETAJIJIOB,

MOJICIMPOBAHUE CTPOCHUS MOJIEKYJ MPU TOMOIIU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

MPOBEICHUE  OMNBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEeaKIUid (TOPEHHE, PEAKIIUU PA3IIOKEHUS, COCTUHECHUS ).

MexknpeaMeTHbIe CBSI3H

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATUMN, IPUHSATHIX B OTAEIbHBIX €CTECTBEHHbBIX HAYKaX.
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OOm1re ecTeCTBeHHO-HAay4YHbIE MTOHATHUS: ABJICHHE (IIpOIecc), HAyYHbIH (akT,
TUTIOTE3a, TEOpHUs, 3aKOH, aHAIW3, CUHTE3, KJIACCH(UKAIWs, MEePHOAUTHOCTS,
HaOJII0ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, MOJICITb.

®dusuka: SBIEHUS TNPUPOMABI, (HU3MUECKUE SIBJICHUS, BEIIECTBO, TEJIO,
¢u3nveckre BEIMYHMHBI, CIWHUIBI H3MEpPEeHHs, O0BEM, Macca, arperaTHble
COCTOSIHHE BEIIECTBA, aTOM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJICKYJa,
CTPOCHHE Ta30B, KUAKOCTEH M TBEPHBIX (KPUCTAILUTMUYECKHX) TEI, ICKTPUUCCKHUIMA
3aps], KOJINIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC MOPOIBI,
NI0JIE3HBIE HCKOTIAeMbIE, TOTTUBO, BOJHBIE PECYPCHI.

Texuomnorus: TexHocdepa, IPOU3BOJICTBO, XMMUYECKHE TEXHOJIOTUH, CHIPbE,
KOHCTPYKIIMOHHBIC MAaTEPUAIIbI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[ToBTOpeHune u yriyOieHHe 3HAHUW OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBolicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATETHHOCTD, 3HEprus MOHU3AIUN). [TocnenoBaTeabHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUsI  DJICKTPOHHBIX ~ OpOMTaNe  aTOMOB  OOJIBIIUX  TIEPHOJIOB.
[lepuonnueckasi cucremMa XHMHUYECKHMX DJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTeneHb OKUCIEHUS M BAJCHTHOCTh. lIpencraBneHune o
MEPUOTUYECKOU 3aBUCUMOCTH CBOICTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUTIATETHLHOCTD, OKHCJIMTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemiecTBa. BelmiecTBa B TBEpIIOM, >KHUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMOoneKysipHble B3aUMOJEHUCTBUSL (BOAOpOJHAs CBSI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTATMYECKUX PEHIETOK — aTOMHAs, HOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IduyHbIM IMpU3HAKaM (M0 YUCIy U
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COCTaBy Y4YacTBYIOIIMX B pEaKUMU BEIIECTB, MO TemaoBoMy 3ddexTy, Io
U3MEHEHUIO CTENeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIIECTB).

DONeMEeHThl XUMUYECKOM TEpMOAMHAMUKH. OHEPreTMKa XHMHYECKUX
peakiuii. TeroBoil 3PekT XUMUYECKOW peakiuu. DK30- U HSHIOTEPMUUYECKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W €ro cClueiacTBUs.
BrIuncnennst o TEpMOXUMHAYECKUM YPABHEHUSIM.

[IoHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLUIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLMH. DHEPrusi aKTHBALUU.
[Tonsarue o katanuze. DepMeHTl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBus cmemieHus
XUMHYECKOTO paBHOBeCHUSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHo3smpoBaHMe€  BO3MOXKXHOCTH  NIPOTEKAaHHUS  XHUMHYECKHUX
IpEeBpPaLICHUH B pa3IMYHbIX YCIOBUAX HAa OCHOBE IPEJCTABICHUN 00 M3yYEHHBIX
JIIEMEHTAaX XUMUYECKOU KUHETUKU U TEPMOJUHAMHUKU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKknuu. OxkucnauTenpHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBleHHE YpPaBHEHMH OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ CIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

DJIEKTPOJINTHYECKAsA Jaucconmranus. XHUMUYECKHE pPEaKIMM B PacCTBOpax.
Teopus  SIEKTPOJMTUYECKOM  AUCcOLMalMM. PacTBopeHne Kak  (PU3MKO-
xumudeckui npouecc. [loHsaTre o rugpatax ¥ KpUCTAIIOTUAPATAX. DIEKTPOIUTHI
U HEdNeKTpoiuThl. KaThoHbl, aHMOHBI. MeXaHus3M auccolManuy BEIIECTB C
pa3iaMyYHbIM BUJOM XHUMHUYEeCKOM cBA3M. CuibHble M Ci1a0Oble 3JIEKTPOJIUTHI.
Crenenp gucconuanuv, KOHCTaHTa auccouuanuy. MIOHHOE NMpPOU3BENEHUE BOJBI.
Bopoponueiii  mokazarenb. MHAMKATOpPBI. OJNEKTPOJUTHUYECKAS HAUCCOLMAIMA
KHCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoWCcTBa
KHCIJIOT, OCHOBaHHM W COJieil B CBETE MPEICTaBICHUN 00 3IEKTPOJIUTHYECKOU
auccouranvu. KauecTtBeHHbIE peakiii Ha NOHBI.

['mppoim3 conei. IoHHBIE ypaBHEHUS THAPOIM3a COJNEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHUE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);
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MCCIIEOBAaHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOW pEaKIUU OT BO3IEUCTBUA
pa3IuyHBIX (HPaKTOPOB;

OTIBITHI, MJUTFOCTPHUPYIOTHE 00PAaTUMOCTh XUMUUECKHUX PEaKIIN;

UCCIIEIOBAHUE DJICKTPONPOBOJHOCTH PACTBOPOB, IIpollecca AUCCOIUALIUU
KHCJIOT, IIIeJI0YEeH U COJICH;

MIPOBEJCHNUE ONBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKA MPOTEKAHMS PEAKUIUN
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHNE UHANKATOPOB (JTaKMyca, METHJIOpamka U (heHoadTanenHa) amis
OMpeJIeNICHHs XapaKTepa Cpe/ibl B paCTBOpPax KUCJIOT, OCHOBAHUM U COJIEH;

MIPOBEJEHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIUH PA3TIOKECHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPraHUYECKUX BEMIECTB C MOMOIIbI0 KadeCTBEHHBIX
pEaKIHil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakuum», «[mapomus conei», «DIEeKTpoIuTAYECKas
JACCOLIUALTUSY.

HemeTasnibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB, TMPOCTHIX BEIIECTB, auioTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEMHEHUN HEMETAIIJIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3amMoACiiCTBHE €  MeTaJUlaMH, HEMeTaJJlaMH, BOJOM,  IICJIOYaMH).
XmopoBonopoa. CoJiiHass KHCIOTa, XHMUYECKHE CBOICTBA, IOJYYEHHE,
npuMeHeHue. JleiicTBHEe XJopa M XJOPOBOJAOpPOJAa HA OPraHU3M YEJIOBEKa.
Baxueiimme xnopuabl W HMX  Haxoxnaenue B npupone. Ilonstne o
KHUCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTEICHH
okucienusi. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cephl. AJITOTPOINHBIE MOJU(PUKAIIMU KUCIOpoAa U cepbl. XMMHUUYECKHUE CBOWMCTBA
ceprl (B3aMMOJICHCTBUE C HEMeTalylaMd, MeTajlylaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil Kkuciotamu). CepoBOJopoAa, CTpoeHue, GU3MYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
Cephbl Kak MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIOTa U €€ COJIH.
CepHas kuciora, GQu3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak
MpeACTaBUTENS Kiacca KucaoT u crnenududeckue). Conmu CepHON KHUCIOTHI.
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XUMHUYECKHE peaKInu, JeKallhie B OCHOBE MPOMBIIIJIEHHOTO COCc00a MOy4YeHUs
CepHOU KuCHOThL. [IpencTaBieHnss 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mpodeccusax. [Ipumenenue cepHoll KUCIOTHI u cyiabdpaToB. KauecTBeHHBIE
peakuuu Ha CcynbGUT-, CyImbPuA- U Ccyiabhar-aHnoHBL. HaxoxaeHue cepsl U ee
COCIMHEHNN B Ipupoae. XHMHUYECKOE 3arpA3HECHUE OKPYKAIOUIEH Cpeabl
COCJIMHEHUSIMH Cephbl (KUCIOTHBIE JOXKIM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
pEAOTBPAILCHUSI.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHuEe B Mpupoje, (Pu3ndeckue U XUMHUYECKHUE CBOMCTBA
(B3auMoIeliCTBHE C METAJUIaMM, BOJIOPOJAOM, KHciopoaoM). KpyroBopor as3ora B
npupoje. AMMHUAK, €ro (u3MUeCKHe M XHUMHUYECKUE CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOMCTBAa BOJIHOTO pacTBOpa), NPUMEHEHHWE M IMOJYYEHUE B
7a00paTopud U MPOMBIIUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpaszoBaHusa. Conu aMMOHMS, UX (U3MYECKHE U XUMUYECKUE
CBOMCTBa (pa3jio)KEHHE M B3aUMOJIEHCTBUE CO ILEJIOYaMH), HIPUMEHEHUE.
KauecTBennas peakumsi Ha MoHB amMmoHusA. Oxcuael azora (I, II, III, 1TV, V).
A3zotucTas Kuciaota. A30THasl KUCIIOTa, €€ MOJyYeHue, (pU3ndeckue U XuMUYECKHe
cBOMcTBa (0OIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npUMEHEeHue. XHMHUYECKUE PEaKLHM, JIEKAIIME B OCHOBE IIOJIYYEHMS a30THOM
KHUCJIOTBI B IPOMBILIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklu Ha
HUTpaT- U HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HEHHE OKpYXKaloleh cpeabl
COCJIMHEHUAMM a30Ta (KUCIOTHBIE [OXKAM, 3arpsi3HEHHE BO3]lyXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie momudukanumu (ochopa (Oenmbliii W KpacHBIM
dbocdhop), puznueckue U XUMHUUYECKHUE CBOMCTBa (B3aMMOJICHCTBHE C METaJJIaMH,
KHCIJIOPOJIOM, raJJOr€éHaMHu, KOHLIEHTPUPOBAHHBIMHU a30THOW U CEPHOM KUCIOTaMU).
Oxcuasl ocdopa (I, V), dochopnas kuciora, uU3MYECKHE U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpalnbHBIX  yAOOpeHHsiX. A3o0THble, (GochopHBbIE,
KOMILJIEKCHbIE yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUleld Ccpebl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, dysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJENCTBYE C METAINIAMH, HEMETAUIAMH, KOHLIEHTPUPOBAHHBIMUA a30THOMN U
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cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopot yriepoja B nmpupo/ie.
Oxcunpl yriaepoja, ux Gu3HUecKrue U XUMHUYECKUE CBOMCTBA, JICUCTBUE HA KUBBIC
OpraHU3MBbI, MMOJYUYCHUE U MPUMEHEHUE. DKOJOTHYEeCKUE MpobiieMbl aTMOC(hEpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucinota u ee coid, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W MpuMeHeHune. KapOoHatsl,
ruapoKkapOooHatel, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepojia: yriieBoJaopoabl (METaH, 3TaH, 3TUJIEH, alleTHJICH), 3TaHOJI, TJIHMIEPUH,
yKcycHasi kucioTa. [IpupogHbie UCTOYHUKU YTIEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPaOOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonaTrie 0 OMOJOTMYECKA BAXKHBIX OPraHUYECKUX BEIIECTBaX — JKHUpax, Oelkax,
VIJIEBOJaX — W WX POJM B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPTaHUYECKUX COCAUHEHUMN.

Kpemuuii, ero ¢usmyeckne u XHUMHYECKHE CBOWCTBA (B3aMMOJICHCTBUE C
MeTaJlJIaMU, KUCJIOPOJOM, YTJEPOJIOM, TFajOreHaMu), MOJy4eHUE U MPUMEHEHUE.
Ponw kpemuus B npupoje u texuuke. Oxkena kpemuus (IV), kpemHueBast Kuciora,
CUJIMKATBI: (DU3NYECKUE M XUMHUYECKHE CBOWCTBA, MOJYyYCHUE U MPUMEHECHUE B
ObITY U MPOMBINIJIEHHOCTH. BajkHeWIne CTpOUTENbHbIE MaTepualbl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobiiemMpl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

bop. Ocobennoctu ctpoenus aroma. OOmiye npeacTaBieHus 0 (U3NIECKUX
Y XMMHUYECKUX CBOWCTBax. bopHas kuciora.

DKCIEpUMEHTAIbHOE U3YYCHUE BEIIECTB U SIBJICHHI:

O3HAKOMJICHHUE C 00pa3aMu MPUPOIHBIX XJIOPHUIOB (TATIOTCHUIOB);

MPOBEJICHUE OIBITOB, OTPAXKAKOIIUX (U3UYECKHE M XUMHUYECKHE CBONCTBA
raJIor€HOB U MX COCIUHCHMI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MIPOBE/ICHNE KAaY€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUII- U UOAUA-UOHBI U
HaOJII0/ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ 00pa3IaMu Cephl U €€ IPUPOIHBIX COCTUHEHUN;

HaOJIOJIeHHe  Tporiecca  OOyIIMBaHUS caxapa 1ojJ  JeWCTBUEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCJIOTHI;

M3YYCHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4EeCTBEHHBIX peakuuid Ha cyabPua-, cyibPuT- U cyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;
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O3HaKOMJIEHHE ¢ (DU3UYECKMMHU CBOMCcTBaMU a3oTa, (ochopa u wux
COCIMHEHUM, 00pa3iaMu a30THBIX U POCHOPHBIX yIOOPEHUI;

nojiyueHue, coOupaHHe, pacrno3HaBaHHE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHUS;

MIPOBEICHNE KauyeCTBCHHBIX PEaKIUi Ha WOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUEHHE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHUE B3aMMOJICUCTBUS KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIbIO,
CBOMCTB (hoC(HOPHON KHCIIOTHI U €€ COJICH;

O3HAKOMIJIEHHE C MOJENISAMU KPUCTAJUIMYECKUX PELIeTOK anmasa, rpadura u
dbynnepeHa, ¢ mpoLeccoM aJcopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yTJIEM U yCTPONCTBOM MPOTHUBOTa3a;

NoJlyuyeHue, coOrpaHue, paclo3HaBaHUE M U3YYEHHE CBOWCTB YIJIEKUCIIOIO
rasa;

IpOBEJCHNE KAueCTBEHHBIX peakuWid Ha KapOOHAT- M CHJIMKAT-UOHBI H
U3y4YCHHUE MPU3HAKOB UX MPOTEKAHMUSI;

U3y4YeHHUE B3aMMHBIX MPEBpaIllEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOOpasliaMyd TPUPOAHBIX KapOOHATOB M CHIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

peleHne SKCIepUMEHTANBHBIX 3a/1ad 10 TeMe « BaskHelre HeMeTabl U uX
COETUHEHUSI.

MeTtasniibl U MX COeTUHEHUS

OOmme cBoiictBa MetauioB. OOmas XapakTEpUCTHKA XHMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHWU MX MOJOkeHus B [leproanueckoit cucreme
xuMuueckux annemeHToB J1. 1. MenneneeBa u ctpoenust aromoB. Metaisl A- u b-
rpynn. CTpoeHHE MPOCTHIX BEHIECTB — METAUIOB. MeTainyeckas CBS3b U
MeTayuIMYecKasl KpucTajuimueckas penieTka (MpUMUTHBHAS KyOndeckas, 00bEMHO-
HEHTPUPOBAHHAS KyOHnueckas, rpaHeleHTPUPOBAHHAS KyOHnueckas,
reKcaroHaJibHas IUIOTHOYMAKOBaHHas). 3aBUCHUMOCTh (DU3MUYECKHX CBOWCTB
METaJUIOB OT CTPOCHUS KPHUCTALIOB. IJIEKTPOXUMUUYECKHM PpANl HAIMPSKECHUN
MeTtasuioB. O0ImKe XUMHUYECKUE CBOMCTBA MeTauioB. O0IIMe croco0bl MOTyYeHUs
METAJIJIOB, METAJUTYPTHUs. DJIEKTPOJIN3 PacIlIaBOB M PACTBOPOB COJIEH KaK OJWH W3
crioco00B TOJydeHUsT MeTauioB. [loHATHE O KOPpO3UM METAIIOB, OCHOBHBIE
CHOCOOBI 3amMThl WX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, AIOPATIOMUHUH,
Oponza). [IpuMeHeHre METaIOB U CIUIABOB B OBITY U MMPOMBIIIJICHHOCTH.

Memannvt A-2pynn

[lenounbie MeTauIbl: MojoXkeHue B lleproanueckoil cucteMe XUMHUYECKHX
anemeHToB /JI. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HaXOXJIECHUE B IPUPOJE.
duznyueckre U XUMHYECKUE CBOMCTBA (HA MpUMepe HATPUsI U Kajusl), MOTy4YeHHE.
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OKcuibl M TUAPOKCUBI HATpUs U Kaus. [[pyuMeHeHre menoYHbIX METaIOB U UX
coequHeHui. buonorndeckas poyib HaTPUA U KaJIUs.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalbLMA: IIOJIOXKEHHE B
[lepnogmueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXJIeHHE B Ipupojie. Pru3ndeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kajmplus. BakHelinue coenMHEHUs KalblMs U MarHus (OKCHJ, THAPOKCH],
COJI), CBOMCTBa, MpuMeHeHHe. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHCHUS.
KpyroBopor kanbius B IpUpoOE.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HAXOXAeHWE B mpupoae. dPusumueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
amtoMuHus. [IpuMeHeHne aJTtOMUHUS U €T0 CILJIaBOB.

Memannwvt b-2pynn

OOmiast xapakTepuUCTHKa MeTauioB b-rpynm (IOOOYHBIX MOATrpYyMM):
nojiokeHue B llepuogndeckon cucTEME XHMHUYECKUX dieMeHtoB [J[. .
MeHneneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB. SIBJICHUE «IIpOBaiay AJIEKTpOHA Ha
puUMepe CTPOEHHUSI aTOMOB Xpoma, MeJid, cepeOpa. BajieHTHbIE COCTOSTHUSI aTOMOB
d->JIeMEHTOB, CTENICHHM OKHCJIICHHS aTOMOB B COE€OUHCHHAX. 3aBHCHUMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHAOB METAJUIOB OT 3HAYCHHS
CTEIICHH OKUCIICHHS dJIEMEHTa B COSIMHCHHMM (Ha IIpUMEpPEe COCIMHEHUN Xpoma).
ITepBoHauyagbHBIC MPEACTABICHUSA O KOMIIJIEKCHBIX COSIMHECHUSX.

Menp u cepebpo: CTpOE€HHE aTOMOB, CTENEHU okucieHus. OOIue KpaTKue
npeAcTaBieHUs O (UBUYECKUX W XUMHUYECKMX CBOWCTBAX IMPOCTHIX BEIIECTB
(B3amMOACHCTBHE C KHCIOTaMH-OKHUCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U
coJisiX, uX mpuMeHeHuH. [IpencrapneHuss 00 aMMHUaYHBIX KOMIUIEKCaxX cepebpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIECHU. XapaKTepUCTUKa PU3NIECKUX U
XUMHUUYECKUX CBOMCTB, MPpUMEHEHHE, aMPOTEepHBIC CBOMCTBA OKCH/IA U THIPOKCU/IA.
KauecTBeHHbIEC peaklIMu Ha KATUOHBI IIMHKA.

Kene3o: cTtpoeHne aroma, CTEIEHU OKHUCJIeHUs. HaxoxkneHue B TIpHUpOJE.
du3nyecKrne 1 XMMUYECKHUE CBOMCTBA JKelie3a, MpuMeHeHne. buonornyeckas poJib
xkenesza. Oxcunpl, ruapokcuasl u conu keneza (II) u sxeneza (III), ux cocras,
CBOMCTBa M ToiydeHue. KauecTBEHHbIE peaklMM Ha KaTHOHBI Jkene3a (2+) u
xenesa (3+). UyryH u cralib — cIuiaBbl kese3a. [[pou3BoACTBO UyryHa U CTallH.
DKoJIOTUYECKHE MPOOJIEMBI, CBI3aHHBIC C METAJUTYPTHYECKUMH MPOU3BOICTBAMH.

DKCIEPUMEHTATIHOE U3YYEHHE BEILIECTB U SIBICHUIA:

O3HAKOMJICHHE ¢ O0Opa3llaMd METAJJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBaMU;
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MOJEIUPOBAHNE METAIMYECKON KPUCTATUIMUECKON PEIIETKY;

M3YYEHHE B3aMMOJCHCTBUS METAJUIOB C BOJOW, C pAacTBOpamMu COJEH H
KHUCJIOT, UCCIEAOBAaHUE MPOIIECCOB 3JIEKTpoJiM3a pacTBopoB xyopuaa meau (II) u
VOJW/Ia KaJuvs, KOPPO3UU METAILJIOB;

M3yYEHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbI[Us M HATPUS C
BOJIOM, X TUJPOKCUIOB — ¢ okcuaoM yrieposa (IV) u kucnoramu;

U3y4YeHHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KAJbLIUS, )KECTKON BODL;

M3y4YECHUE NPOIECCOB IOJIYyYEHUS THUAPOKCHIOB KEJie3a, X XUMHYECKHX
CBOMCTB;

U3y4YeHHUE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJIbLIMs, aJTIOMUHMS, [IMHKA, jKene3a (2+) u xkenesa (3+), meau (2-+);

HaAOJIOICHUE U OMHMCAHWE OKpalllMBaHUs IMJIaMEHU MOHAMU HATpHs, Kalusi U
KaJIbLIHS;

uccienoBanie aMm(pOTEPHBIX CBOMCTB THMIPOKCHA ATIOMHHUS, THAPOKCHUAA
xpoma (III) u ruapokcuaa MUHKA;

pelIeHUEe KCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxkHenmme mMerauibl U ux
COCIUHECHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecrBa u Marepuanbl B NOBCEAHEBHOM >KM3HM 4YEJIOBEKa. BakHenmue
BEI[ECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoIb30BaHUE
BEIIIECTB M XMMUYECKHX peakimuii B ObITy. IlepBas momomb mpu XUMHYECKHUX
0’KOrax U OTPABJICHUAX.

HoBsie Mmatepuansl 1 TEXHOJIOTHH. [[pUHINIIBI «3€TT€HON XUMUW.

OCHOBBI IKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCIMHECHHM NIl (YyHKIIMOHUPOBAHUS
opranusma uesnoBeka. [loHsTre o 310poBOM 00pase KU3HU.

XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpelibl. DKOJOTUUECKUE TPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YIIE€pPOa, a30Ta, CEPhI, THKEIbIX MeTaloB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

OKCIEpUMEHTAIbHOE HM3YY€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMyd MarepuajgoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHalbl),
ONpPEAECICHUE KHUCIOTHOCTA TPUPOAHBIX BOJ, MOAECIUPOBAHUE MpoIecca
00pa3oBaHus KUCIOTHOTO JAO0XK/s, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEpUAIbI.

IloBTOpeHne m 00001IeHNMe 3HAHMH OCHOBHBLIX pa3/ieioB KypcoB 8-9
KJIACCOB

[Tepuoanueckuii 3axkoH U [lepuoguueckas cuctremMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyNIax.
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CtpoeHue BelecTBa B TBEPJOM, KUIAKOM U ra3000pa3HOM COCTOSIHUH. Bujb
XUMHYECKOUN CBSI3U. 3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUMNA KPUCTAIIUYECKOU
PELIETKU U BUJAa XUMUYECKON CBSI3H.

Knaccudukanuss XUMHYECKMX pEakIuil MO0 Pa3lIMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHue BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKUX MPEBPAILICHUA B
pa3IMYHBIX YCJIOBHUSAX HA OCHOBE MPEACTABICHUNA XUMHYECKOM KHHETHKUA H
TEPMOJUHAMUKH.

XHUMHUYECKHE peakuuu B pactBopax. ['maponus coneil. Peakunn oxkuciieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.

CBoiicTBa KHCIIOT, OCHOBaHMI W coOJeil B CBeTe MpeACTaBICHUN 00
IEKTPOJIUTUYECKOM  JAUCCOLMALMM M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkumsIX.

Mesrcnpeomemnbnie ceasu

Peanmnszannss MeXNpeIMETHBIX CBS3€W INPU W3YYEHHH XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HayKaX.

OO1Me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHHE (MPOLECC), HAYYHBIHN (DaKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccu(dUKauus, NEPHUOJUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOAEINb, TEXHOJIOIUS,
MaTepHaIbl.

dusuka: BEIIECTBO, TEJIO0, (PU3NYECKUE BEIWYUHBI, €IUHHUIBI HU3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILIECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTANIMYECKHUX) Tel,
KpUCTAJUIMYECKAsl PEIIeTKa, 3JEKTPOH, SAPO aroma, NpPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOIbI, KBAHTBI, PaJIMOAKTUBHOCTb, alib(pa-, OeTa- U raMma-u3IydeHue,
IIEKTPUYECKUH 3apsill, MPOBOAHUKH, ITOJTYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEYHBIN
CIEKTP, pa3yioKeHUe OEI0ro CBETa B CIEKTP.

buosnorus: sxocucrema, ouochepa, GoTocuHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIE YAOOPEHHUS, MHUKPODJIEMEHTbl, MAaKpPO3JEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE HUCKOIAeMble, TOIUIMBO, BOJAHBIE PECYPCHI, IJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTHH, TEXHOJIOTUH 3JIEKTPOHHON MTPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.
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TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMSI TTPOTPAMMBI TTO0 XVIMUA
HA YPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHBIIA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa30oBaHUsl JOCTUTalOTCS B XOJie OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCITUTATEIBHOU ACSTEIBHOCTH 00pa30BaTEIbHOM OpraHU3alui B COOTBETCTBUH C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBWJIaMHM W HOpPMaMU MOBEACHUSA U
CIIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOpPa3BUTHSI U  COIMATU3AIMU
oOydJarommxcs.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMd U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHYECKOMY HACIEOUI0, MOHMUMAHWE 3HAYEHUS XUMHUYECKOU
HAayKH M TE€XHOJIOTHUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU SKOHOMHKHU
Poccuu u cBoero peruona;

2) rpa:kKaaHCKOro BOCIIUTAHMS:

MPEACTABICHUE O COLUMAJIbHBIX HOPMax W MpPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, TMPOSIBJICHUE KOMMYHUKATUBHOM KyJIbTYphl B
pa3HOOOpa3HON COBMECTHOM ESATEILHOCTH;

CTpeMJICHHE K B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIM B MpoIecce YU4eOHOM U
BHEY4YEOHOM JESATEIHHOCTH;

TOTOBHOCTh OLICHMBATh CBO€ MOBEJCHHE W TOCTYNKHA CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMUpPOBaAHUS HEHHOCTH HAYYHOT' O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHUYECKOW pEakilHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOAMMBIC IS
MOHWMAaHUS CYIIIHOCTH HAyYHOU KapTHUHBI MHUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS IS Pa3BUTHS KaXJAOr0 YeJIOBEKa
Y TPOU3BOJUTENHHBIX CHJI OOIIECTBA B II€JIOM, POJIM M MECTa HAYKU «XUMHSI» B
CUCTEME HAay4YHBIX NPEACTaBICHUW O 3aKOHOMEPHOCTSX Pa3BUTUSI TPHUPOJIBI,
B3aUMOCBS3SX YEJIOBEKA C MIPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;
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Mo3HaBaTelibHas MOTHBAllUg W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHI0O M CaMOOOpA30BaHMIO, K MCCIEI0BATEIbCKON
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHUS W YPOBHS JajJbHEHIIETro
oOy4JeHHS;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHUH C
XUMUYECKMMU BEIIECTBAMH B YUYCOHBIX U )KM3HEHHBIX CUTYyaIIUsX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYAOBOM JESITEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K MCCIIEJOBATENBCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, 0OCOZHAHKE BO3MOXXHOCTU CaMOpEaM3aIllui B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHUE HEOOXOAMMOCTH OTHOIICHHS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKOW KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpYXarollel cpeabl; OCO3HAHHWE TIJI00aIbHOTO XapakTepa JKOJOTUYECKUX
mpo0eM U MyTell UX PEeIIeHUs; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJydaeMble
MIpU U3YYECHUU XUMHH, JJIsI PEUIEHUS 3aj]lad, CBSI3aHHBIX C OKPYXAIoIIEel cpenoil;
AKTUBHOE HEIMPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH CpeIe;
OCO3HAHHME CBOEH pOJIM KaK IpaKJaHUHA U TOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOTHOM, TEXHOJOTHUYECKOM M COLUHAIIBHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABJIECHHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHble pe3yJabTaThl O00yUYaIOIMMUXCs, OCBOMBIIMX MPOTPaMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIMIUIMHAPHBIX (MEXKIPEIMETHBIX) TTOHATHH, OTPaKAFOIIIX
MaTepHaIbHOE €IWHCTBO MHpa W TMpPOIecC TO3HAHUs (BEMIECTBO, CBOMCTBO,
DHEpPTrUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOII0/IeHNE, U3MEPEHUE, UCCIIEIOBAHUE, SKCTIEPUMEHT U JPYTHE);
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OBJIAZICHUC YHHUBCPCAJIIBHBIMU y‘I€6HI>IMI/I I[CI‘/’ICTBI/I}IMI/I (HOSH&B&TCHBHBIMI/I,

KOMMYHUKAaTHUBHBIMH,  PETYISATUBHBIMH),  B@KHBIMU Ui TIOBBILICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJEpXaHUs Yy4deOHOro mnpeamera, (GopmupoBaHUS
KOMIETEHIIMM, a  TakKe  MPOEKTHO-UCCIEIOBATEILCKON  JESITeNbHOCTU

oOyJaromuxcs B Kypce XUMUHU;
CIIOCOOHOCTh MX HCHOJB30BaTh B y4eOHOMW, O3HABATEIBHON M COIMATBHOM
TIPaKTHUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jiornyeckue eiicTBUA:

YMEHUSI HCHOJB30BATh MPHEMBI JIOTHUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBATH CMBICI XMMHUYECKUX MOHATHH (BBIAEIATh UX CYLIECTBEHHBIE
IIPU3HAKH, YCTAHABIIMBATH B3aUMOCBSI3b C IPYTUMU ITOHATUSMH); aHAJIU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BBIOMPATh OCHOBAaHHUA I KJIacCCUPUKALMK U
CUCTEMATU3ALMH XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIUil; YCTaHABIIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXAY OOBEKTaMHM M3y4Y€HUS; CTPOUTh
JOTHYECKHE pacCyKIeHUs (MHAYKTUBHBIC, JEOyKTHUBHbIE, [0 aHAJIOTHUH);
npejyiaraTb KpUTEPUU U BBIABIATH OOIIME 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B
U3y4aeMbIX MPOIECCaX M SBJICHUAX; MPOBOAUTH BBIBOJABI U 3aKIIIOUEHHUS; YMEHUS
IPUMEHATh B MPOLECCE MO3HAHUS MOHATUS (IPEIMETHbIE M METalpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIEC) MOJIENIH, UCIOJIb3YEMbIE B XUMUH, IPE0OPa30BLIBATH
MOJIeJIbHbIE MPEACTABICHUS — XUMUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XMMUYECKast
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEaKIMU — NP PELICHUN Y4eOHBIX 3ajay; C
Y4€TOM O3THUX MOJENBHbIX MPEICTABICHUN XapaKTepU30BATh HM3y4aeMble
XUMUYECKHE BEILIECTBA U XUMUYECKUE PEAKIIUU.

ba3zoBbie wucciaenoBareJbCKHe AEHCTBHA (METOAbI HAYYHOr0 MO3HAHUS
BelleCTB M sIBJICHU):

YMEHUSI NPUMEHATH METOAbl HAyYHOTO MO3HAHUS BEIIECTB U SIBJICHUW Ha
AMIIMPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4yeOHOM TMO3HABATEIbHON U
IIPOEKTHO-NUCCIEA0BATEIBCKON IEATEIBbHOCTH;

YMEHUSI HCHOJIb30BATH MOCTABJICHHBIE BOIPOCHI B KAYE€CTBE WHCTPYMEHTA
MO3HAHMS U CAMOCTOSITENIbHO CTaBUTh BOMPOCHI; AaHATTU3UPOBATH (PAKTHI, BBISBISATH
u QopMynupoBaTh MNpodiieMy, ONpPENeNsiTh ILeJib U 3aJaud, COOTBETCTBYIOLIUE
pelIeHuIo MpoOJIEeMbl; MTpeasiaraTh OMUCATENbHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYLIECTBIISITh €€ MPOBEPKY; YMEHHUS IMPOBOJUTH HU3MEPEHHUS HEOOXOAHUMBIX
IapaMeTpoB, BBIYUCICHUS, MOJCIUPOBAHHME, HAOIIOACHUS U SKCIEPUMEHTHI
(peanpHble W MBICIEHHBIE), CAMOCTOSITENILHO MPOTHO3UPOBATH PE3YJIbTATHI,
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(dopMynupoBaTh 0000IIEHNS U BBIBOJBI IO pE3yJbTaTaM MPOBEACHHOIO OIbITA,
UCCJIEJOBAHMsI, COCTABIISATh OTUET O POAEIaHHON paldoTe;
Pabora ¢ nunopmanmeii:

YMEHHsI OPUEHTUPOBATHCS B PA3UYHBIX UCTOYHHKAX WHPOpMAIUU (HAy4HO-
NOMYJsSpHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypcbl HTEpHETa); aHaIM3upOoBaTh HHPOPMALUIO U KPUTUUYECKH OLIEHUBATh €€
JOCTOBEPHOCTh U  HENPOTHUBOPEUYUBOCTh, OTOMpaTh U HMHTEPIPETUPOBATH
uHGOpMAIIMIO, 3HAYUMYIO JJIs pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TMOUCKE U OTOOpe
uHpoOpMaluy, HEOOXOIUMOM MJi BBINOJHEHHUS Y4YEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHM M Pa3JIMYHbIE IOHCKOBbBIE
CUCTEMBI; CAMOCTOSTEIbHO BbIOMpATh ONTHUMAJIbHYIO (OpMY IIpeICTaBICHUS
uHpopmanuu (cxembl, TIpa@uKd, IUarpaMMbl, TaOJHIBI, PUCYHKH U JpYyrue
(GbopMbl); YMEHUSI UCIIOJIB30BAaTh HAYYHbIM SI3bIK B Kau€CTBE CPEIACTBAa PabOTHI C
XUMHUYECKON HH(OpMAIMel; NPUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIbl, a0OpeBHATYpbl, HOMEHKIATYPY,
UCIONB30BaTh M MPeoOpa3oBbIBaThb  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe TeCTBUS:

1) ymenust oOmieHust (MMCbMEHHON M YCTHON KOMMYHHUKAIIUN):

MPEACTABIATh IOJYUYEHHBIE PE3yJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IMyOJMYHO BBICTYyNaTh C Mpe3eHTauuen
pE3yNbTATOB BBHIMOJHEHHUS XUMHUYECKOTO SKCIEpUMEHTa (MCCIIeI0BATENbCKON
1a00paTOPHON WUITM MPAKTUYECKOW pabOThI, yd€OHOTO MPOEKTa); B XOJ€ IUajiora u
(M) AMCKYCCUU 3a/1aBaTh BOMPOCHI MO 00CYKIaeMOl TeMe U BBICKA3bIBATh UJIEH,
(bopMynIupoBaTh CBOU MPEJIOKEHHUSI OTHOCUTEIBFHO BBIMOIHEHUS MPEI0KEHHOM
3a/1ay.

2) ymeHusl yueOHOTO COTpYIHMUYECTBA (FPYIIOBas KOMMYHHUKAIHA):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: TUIAHUPOBATH OPTaHU3AIHIIO
COBMECTHOI pabOThl, OMpENesTh CBOIO pOJIb, PACHPENEIATh 3aJadl MEXIy
YICHAMH TPYIIbI; BBIIOJHITH CBOIO YacTh pabOThI, KOOPJAWHUPOBATH CBOU
JNEUCTBUSL C ACHCTBUSMH JPYTUX YJIEHOB KOMAaH[bl, ONPEACNSATh KPUTEPHUH IO
OLICHKE KayeCTBa BBIMOJHEHHON paboThl; peliaTh BO3HUKAIOUIME MpOOJIeMbl Ha
OCHOBE YydeTa OOUIMX HMHTEPECOB U COIJIACOBAHMS IO3UIMH, y4acTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYpMe» M JApyrux Gopmax
B3aUMOJIEUCTBUSI.
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PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH

OBnazieHWEe YHUBEPCATbHBIMU YYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alUHM, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
Yyucie:

YMEHHsI peliaTh yuyeOHbIe M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOMpATh CIIOCOO pelieHus yueOHOH 3a/ilauu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOASAIMIMA C YY4EeTOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUIAHUPOBATH CBOIO Pa0OTY MPH PEIICHUH yIeOHON MITH
UCCJENOBATENIbCKOM  3aJaud; Ha  OCHOBE  MOJYYEHHBIX  pPEe3yJbTaTOB
dbopmynupoBaTh 000OIIEHUSI W BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOIIECCOB; AHAJIM3UPOBATh PE3YyJbTAaThl: COOTHOCHUTh CBOU JECHUCTBHUS C
IJIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYILIECTBISTH CAMOKOHTPOJb JI€SITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHW OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AP0 C TMPEAMETHBIMH pe3yJbTaTaMy 0a30BOr0 YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIIIYOJIGHHOE HM3yUYCHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3alid WHIUBHUIYATbHBIX
o0pa30oBaTeIbHBIX TPACKTOPHUIA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanuu. [lo 3aBepiieHnH peain3alid MPOTPaMMBbl YTIIYOJICHHOTO YpPOBHS
oOydJaromnifecss CMOTYT JIeTallbHee OCBOUTH MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KpyroM TOHSATHI U METOJIOB, pPeIIaTh 33/1au 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIFOYAIOT: OCBOSHHWE OOYYAIOIIMMHKCS HAYYHBIX
3HaHWM, yYMEHUH U CHOCOOOB NEWCTBUM, CHerMupUUECKUX I TPEIMETHON
o0nmactTu «XuMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS;, BUIBl JIEATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro WHTEpHpeTanud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX W PCEANbHBIX IKU3HCHHBIX YCIOBUSX;
00eCITeYynBalOT BO3MOXXHOCTh YCIICITHOTO OOYYEHHS Ha CICAYIONEM YpPOBHE
oOpa3oBaHUs.

K koniy oOyuenus 6 &8 kaacce y oOywaromerocs OyayT chopMupoBaHbl
CIIEyIOIlle TpPEeIMETHbIE pe3yJabTaThl H3YUYEHHUS XUMHUU Ha YIIyOJICHHBIM
YpOBHE:
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PaCKpBIBATh CMBICII OCHOBHBIX XUMHUUYECKHMX IIOHSATHUW: aTOM, MOJIEKyJa,
XUMHUYECKUN DJJIEMEHT, METalul, HEMETalll, AJUIOTPOIIUs, IIPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, CMECh (OAHOPOJHAas M HEOJHOPOAHAS), BAJIECHTHOCTD,
OTHOCHUTEJIbHASL ATOMHAsi W MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBas OIS XHMHMYECKOIO DJJIEMEHTAa B COCIMHEHWU,
MOJISIPHBIN 00BEM, OTHOCUTENbHAS TJIOTHOCTh Ta30B, OKCU/I, KUCIOTa, OCHOBAHUE,
colib, amMOTepHbI OKcHa, amM(pOTEPHbIA THUIPOKCHA, XHUMHYECKash peaKIus,
KJIacCU(pUKAILUs PEaKlUi: peakiuu COCIUHEHUS, PEAKINH PA3I0KEHUS, PEaKuu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMH; TEIIOBOU
abdexT peakiuu; SAPO aToOMa, ANEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc atroMma, XUMUYEeCKas CBS3b, MOJISIPHAS U HENOJISIPHAs KOBAJICHTHAs CBS3b,
WOHHas CBA3b, WOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHasT KOHLEHTpalusl) B pacTBOpPE, MOJIApHAs KOHILIEHTpAlMs BEIECTBA B
pacTBOpe; AIEKTPOOTPULATENBHOCTh, CTEIIEHb OKHUCIICHHS, OKHCIUTEIN U
BOCCTaHOBUTEIIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN, METOJ] 3JIEKTPOHHOTr0 OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHYECKHMX IIOHATHA W
MIPUMEHATH T MOHITUS IPU OMUCAHUU BEIIECTB U UX MIPEBPAILLCHUN;

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMyYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OIpENENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMUSX,
CTENIEHb OKHUCIIEHUS B3JEMEHTOB B OWHAPHBIX COEIWHEHUAX, MPUHAIJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUN 1o hopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBaJEHTHON U HOHHON) B HEOPTaHUYECKUX COCIMHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsI MAcChl BEILECTB, ITOCTOSHCTBA
cocraBa, [lepmogmueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
IIO3HAHUSA, B TOM YHUCJIE OIKCIEPUMEHTAJIBHBIX M TEOPETUUECKUX METOMAX
VICCIICIOBAHUsI BELIECTB U U3YYCHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh IIOHMMAHUE IMEPUOJUYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JJIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoil cucreme:

ONMMCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMBl XMMHYECKUX AJIEMEHTOB: pa3iudarTh MOHATHUS «rJaBHas moarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymma)», «Mansie mepuoas» U «O0NbIIINe
MIEPUOJIBI»;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMEIOTCs B Tabnuue «llepuonnueckas
cucrtemMa xumudeckux odnemeHtoB JI. WM. MenageneeBay, ¢ UYHCIOBBIMH
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XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB U 3apsl
snpa, o011ee YMCIo JIEKTPOHOB M paclpe/IeSIeHUE UX T10 AJICKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TOJOXKEHUS OdJIeMeHTa B llepmomumdeckoil cucreme cC
pacmpeneieHueM SJEKTPOHOB TIO0 JHEPTEeTHYECKUM YPOBHSIM, MOJYPOBHSAM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA,
XUMHYECKHE peakiuu (110 YMCIIY U COCTaBY YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, IO
TeIoBoMy 3G (heKTy);

XapakTepu30BaTh (OMHUCHIBaTh) (UBUYECKHE U XHMHYECKHE CBOMCTBA
MPOCTBIX U CJIIOXKHBIX BEIIECTB: KHUCIOPO/Ia, BOAOPOA, BOABI, OOIINE XUMHUECCKHE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHMH W COJICH, TEHECTHYCCKYIO CBS3b MEXIY
HUMH, TIOATBEPXKAas MPUMEpaMH MOJCKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

OIMHMCHIBATHh POJIb KHUCIOPO/Ia, BOJOPOAA M BOJABI B MPUPOIHBIX IMpoIieccax, B
JKUBBIX OpPraHU3MaX, UX MPUMEHEHHE B Pa3IMYHBIX OTPACIISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE MCIIOJIb30BAHHE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECCTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHHWS XHUMHUYECKHUX MPEBpPAIICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIFO XMMHUYECKOT0 3JIEMEHTa B COCIMHCHUU,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (opMmysie COCAMHCHHS, HaXOIUTh
MPOCTEUITyr0 (POPMYITy BEIIEeCTBA IO MAaCCOBBIM HJIM MOJBLHBIM JOJISIM 3JIEMEHTOB,
MAaCCOBYIO JIOJIFO BEIIECTBA B PAcCTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBOpe, MPOBOJIUTH PACUCTHI 10 YPABHECHUSAM XUMHYECKON PEaKIINU;

MIPUMCHSITh OCHOBHBIC OIEpAIllid MBICIUTEILHON JCATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEeMAaTH3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — I  M3YYCHHS CBOWCTB BEMIECTB U
XUMHUUYECKUX PEeaKIuid, €CTECTBEHHO-HAyUYHbIC METOAbI TTO3HAHUS — HAOJIIOJICHHE,
U3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT (pealbHBIi M MBICICHHBIN) — I
OCBOCHHMSI YI4COHOTO COJICPIKAHMUS,

pacKpbIBaTh  CYIIHOCTh IPOIIECCOB  OKHCICHHS W  BOCCTAaHOBJICHHSI,
COCTaBJISITh YPaBHEHUS TMPOCTBIX OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUH
(METOIOM 2JIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3U MEXKIYy peaqbHO HAOII0IaeMbIMH XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHHSIMHU
JIPYTUX Y4eOHBIX MPEIMETOB;
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cobmomaTh TpaBwia  Oe3omacHOM  paboThl B Ja0OpaToOpuu  IpHU
UCTIONIb30BaHUU XHMHYECKOM TOCyIbl W OOOpYJIOBaHWs, a TakkKe IIpaBHiia
oOparieHusi ¢ BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMU BBITOJTHCHUS
7a00paTOPHBIX OIMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONpPENEeNICHHOW  MacCOBOM  JIOJIed  pacTBOPEHHOTO  BEINECTBA,  PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH XHMHYECKOW T'PaMOTHOCTH,
BKJTIOUAIONIEH YMEHHUs1 0€30MacHOro OOpaIleHHs ¢ BEIIeCTBAMH, MCTIOIb3yEMbIMU
B MOBCEIHEBHOM JKM3HU, a TaK)K€ 3HAHME MPABUII TIOBEICHUSI B LIEIISAX COEPEIKECHUS
3JI0POBbS 1 OKPY>KAIOIICH Cpe/Ibl.

K xoniy oOyuenus 6 9 knacce y oOyuwaromerocs OyayT chopMupoBaHbl
CIIEIyIONIUE TIPEAMETHBIC pPEe3yNbTaThl H3YUYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX MOHATHI: XUMUUYECKUN IIIEMEHT,
aToM, MOJIEKyJla, HWOH, KaTHOH, aHHOH, OJJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCIICHUSI, XUMUYECKasi peakius, TEIIoBo 3(pPekT peakiuu, MOIb, MOJSPHBIN
00bEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, NEKTPOJIUTHUECKAS] TUCCOLMAIUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 COoJiel, oOpaTUMble M HEOOpaTUMbIE PEaAKIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIE  PEaKI[UU, OKHUCIUTEIbh, BOCCTAHOBUTED,
OKHCJICHHUE U BOCCTAHOBJICHUE, JJIEKTPOJM3, aJIOTpomnus, amMGOTEpHOCTD,
XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAS, META/UIMUECKas), MEXMOJICKYJISIPHbIC
B3aMMOJICUCTBUS (BOJOPOAHAsI CBsi3b, CWibl Ban-nep-Baanbca), KoMIuieKCHbIC
COCIMHEHUS, KPUCTALTNYECKUE PEIIETKH (MPUMHUTHBHAS KyOuWdyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOunueckas,
reKcaroHajbHasi TJIOTHOYIAKOBAaHHAsS), KOPPO3UsSl METAJJIOB, CIUIABBI, CKOPOCTH
XUMHUUYECKON peakiuu, KaTajanu3, XUMUYECKOE€ PABHOBECUE, SJIEMEHTbI XUMUYECKOU
TEPMOJUHAMMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11/IK;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSIThH ATU TIOHSTHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

MCIIOJIb30BaTh XUMHUUECKYI0 CUMBOJIMKY JJI COCTaBieHUsl (HOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

ONPENIENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COEMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAIICKHOCTh BEHIECTB K OMPEAECIEHHOMY
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KJIACCy CO€IMHEHUU Mo (opmyaaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COCAMHEHUSX, 3apsiji HOHA IO
XUMUYECKON (hopmysie, XapakTep CpeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIMHEHUM, TUIT KPUCTAJNIMUECKOM PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATH €r0 IOHUMAHHUE:

ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuognueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-rpynmna» u «b-
TpyIay, «Majble IEPUOAbl» U «OOJbIINE IEPUOABDY;

OOBSCHATH CBA3b IMOJOXKEHUA 7dyeMeHta B Ilepuogmdeckoil cucreme c
pacrpeieIeHueM »BJEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTANISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIJICISATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB DJIEMEHTOB M HX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX W OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUIOB) B MpeJAesiax MaJIbIX MEPHOJIOB U TJIaBHBIX MOJATPYIII C
Y4ETOM CTPOCHHS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH AIEKTPOJIUTUUECKON TUCCOUalng, 3akoHa ['ecca
U €ro CIJEJICTBUH, 3aKOHa JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEW H3MEHEHUSs
CKOPOCTH XMMHUYECKOW pEaKIuu, HampaBJICHUS CMEHICHUS XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJacCU(UIIMPOBAaTh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerioBoMy 3(P¢eKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTETNICHEH OKMCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHIO
KaTanm3aropa);

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIAMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
NpUMepaMl  MOJICKYJIIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTUUECKON JUCCOUALINH KUCIIOT, HIEI04Yen
W COJIeH; TIOJHBIE W COKpAIlleHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakiuii, TMOATBEPKIAIINX CYIIECTBOBAHUE TEHETHYECKOM CBSI3M  MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUAPOJIM3a COJIEd TMOCPEICTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPAaBHEHUN pEaKIUi, CYIIHOCTh
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMK  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUil;

MPEACKA3bIBATh XapaKTep CPebl B BOAHBIX PACTBOPAX COJIEH;
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XapakTepu3oBaTh (ONUCHIBATh) (PU3MYECKME U XHMHUYECKHE CBOMCTBa
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aiMa3, KpeMHUH, 60p, a30T, hocdop,
cepa, XJIOp, HATpUM, Kajauii, MarHui, KajablUi, AJIFIOMUHUN, KE€JI€30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpOB (aMMHakK, XJIOPOBOJOPOJ, cepoBomopon, okcuasl yriepona (II, IV),
kpemaust (1V), azora (I, II, III, IV, V) u dochopa (III, V), ceprr (IV, VI),
CEepHHCTas, cepHasi, a30THasi, QocdopHas, YrojibHas, KpEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetaioB [A-IIA-rpynm, amtomunus, meau (II), nunka,
xkenesa (I u II));

MOSICHSITh COCTaB, OTHENbHBIE CMOCOOBI MOMYYEHHUSI U CBOMCTBA CIIOXKHBIX
BEIECTB (KUCIOPOJICOAEPKAIINE KUCIOTHl XJOpa, a30TUCTasi, OOpHas, YKCycHas
KHUCIIOTBI U UX coiid, Tamorenuibl kpemuus (IV) u docdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT kaaus;

OIMCHIBATH POJTh BAKHEHIITNX M3y4aeMbIX BEIIECCTB B MPUPOTHBIX MPOIECCaX,
BJIUSIHUE HA KUBbIC OPTraHU3Mbl, MPUMEHEHHUE B PA3JIMYHBIX OTPACISX HYKOHOMHUKH,
HCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MaTEPHAJIOB U TEXHOJOTHU;

MIPOBOJIUTH PEAKIIMH, MOATBEP)KIAIOIINE KAaYECTBEHHBINH COCTaB Pa3IUIHBIX
BCIIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM COJEpPIKAITUEcs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMua-, Hoaua-, cyiabdar-, docdar-, kapOoHAT-, CHIMKAT-,
cynbuT-, cynbPua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJbllns, aTFOMUHMS, Keiaeza (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSCHATHh M MPOTHO3UPOBATH CBOWMCTBA BAXKHEHUININX M3YYacMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTU OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUI B Pa3ITUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BEITIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa Mo (OpMyJie COCIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIECTBA B pPAacTBOpPE, HAXOIUThH
POCTEHITy 0 (DOPMYJTy BEIIECTBA IO MAaCCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XMMHYECKUX PEAKIMK C YYEeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIa MPOIYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuwia  Oe3omacHOM  paboTel B jabopaTopuu  IpH
WCITOJIP30BAaHUM XUMHUYECKOH TIOCYIbl M OOOpyJOBaHHWS, a TakkKe IMpaBuiia
oOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH BBITTOJTHCHHUS
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71a00paTOPHBIX OMNBITOB M NPAKTHUECKUX PabOT IO MOJYyYEHUIO U COOMpAHUIO
ra3ooOpa3HbIX BEUIECTB (aMMHaka M YIJIEKUCIOrO Ta3a) M PEIICHUI0
DKCHEPUMEHTAIBHBIX 3aJa4 10 TeMaM Kypca, IPEICTABIATh pe3yJIbTaThl
IKCIIEPUMEHTA B (JOPME BBIBOJOB, J0KA3aTEIbCTB, IPAPUKOB, TAOIUIl U BBISBIATH
OMITUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OINEpAlMM MBICIUTENBHON NEATEIbHOCTH (AaHAIMU3 U
CUHTE3, CpaBHEHHUE, O000O0IIEHHE, CHUCTEMATHU3AllUI0, BBIABICHUE [PUYMHHO-
CJIEICTBEHHBIX CBSI3€M) NMPU U3YYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU TO3HaHMs (HAOI0IeHUE, H3MEPEHNE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN);

OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BELIECTBAMH,
UCIIOJIb3YEMBIMH B TIOBCEJAHEBHOM JKW3HM, NPABWJIA IOBEACHUS B LEIAX
cOepexeHusi 370pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEa
(OrmacHOCTh) BO3JEWCTBUS Ha JKMBBIE OpPraHU3Mbl OINPEAEIECHHBIX BEUIECTB,
HOSICHATh Ha IpUMEpax CHOocoObl YMEHBIIEHUS U MPEAOTBPAILEHUsI UX BPEAHOTO
BO3/ICICTBUS, 3HAUEHUE )KUPOB, OCJIKOB, YIIEBOIOB /JIsl OpraHU3Ma YEJI0BEKa;

UCIIOJIb30BaTh IOJIYYEHHbIEC MPEACTaBICHHUS O cepax mnpodeccuoHaIbHOM
NEATEIIBHOCTH, CBA3aHHBIX C HAYKOM U COBPEMEHHBIMM TEXHOJIOTUSMHU, KaK OCHOBY
1 Ipo(h)eCCUOHAIBHOM OpHUEHTAIlMM W JJISI OCO3HAHHOTO BhIOOpAa XHMHHM Kak
npoUIbHOrO MIpeaMeTa IMpH MPOJOJDKEHHUM OOYyYeHHsS Ha YpPOBHE CPEIHETrO
oO1rero oOpazoBaHus;

Y4aCTBOBATh BO BHEYPOUHOW NPOEKTHO-UCCIENOBATEIBCKON NESITENBHOCTH
XUMUYECKOH M XHUMHKO-IKOJOTHYECKON HAMpaBIE€HHOCTH, MPUOOPECTH OMBIT
POBEJCHUS YUEOHBIX HCCIIEI0BaHUH B YCIOBUSAX 00pa30BaTeIbHBIX OPraHU3alnH,
a TaKXe opraHu3anui (IIEHTPOB) JOMOIHUTEIBHOTO 00pa30BaHUs ACTEH.
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8 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHnTpoJbHbIE IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUS
Xumus — BaxkHas 00J1acTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 10 2
ESITEIILHOCTH YEJI0BEKA
BemecTBa 1 xuMuaeckue
1.2 28 1
peakiumn
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
Bonopoa. Ilonsitue o kucinorax u
2.2 8 1
COJIIX
Boxa. Pactopsl. [lonsarue 00
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIACCHI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Wroro no pazueny 61

Pa3nen 3. [lepnoanueckuii 3axkon n [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
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Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuuu

[Tepuonuueckuii 3aKOH U
31 [Tepuoanueckas cucrema 18
XUMHUYECKUX dieMeHToR /1. M.
MenpneneeBa. CTpoeHue aroma
XHUMHYECKas CBS3b.
3.2 OKHCIUTEIBHO- 16 1
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Hroro no pazgeny 34
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I1O 136 5 6
ITPOIT'PAMME
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9 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3znea 1. BemecTBo 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ieHue 3HaHUH O g
BEIIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS 14 | |
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 14 | )
XUMHUECKUE peakiy B pacTBOpax
Uroro no pazneny 36
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO61mas xapakTepUCTHKa XUMUYECKUX g !
' snementoB VIIA-rpymisl. [anoress:
OO011ast XapaKTepUCTHKA XUMHUECKUX
22 aneMeHToB VIA-rpynmsl. Cepa u e€ 10
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, ¢pochop u ux 12 1
COEIMHEHUS
OO01ast XapakTepUCTHKA XUMHUYECKUX
2.4 aneMeHToB IVA-rpynmsl. Yraepoa u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
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Hroro no pazgeny 43
Pa3zgen 3. MeTa/iIbI M X CO€TUHEHU ST
3.1 OO0uIue cBOiicTBAa METAJIIIOB 10
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 22 1 2
Hroro no pazgeny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menue 3HaAHUM
51 [ToBTOpeHue u 00001IeHNEe 3HAHHIA 10 )
' OCHOBHBIX pa3JIelioB KypcoB 8—9 KiaccoB
Hroro no paszneny 10
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 11
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IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipeamer xumun. Ponb XUMUU B KU3HA
YyeJIOBEeKa

[TonsiTHE 00 HCTOPUY BO3HUKHOBEHUS U
pa3BUTHUS XUMUU. XUMUS B CUCTEME HAYK

e-mail: mou36ekb@mail.ru

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHusi

JIeKTPOHHbIE
undgponbie
oOpa3oBaTeJibHbIE

pecypchl

Tena n BemectBa. ®uznyeckue u
XUMHAYECKHE CBOMCTBA BEIICCTB

Ddu3nyecKrue U XUMHUYECKUE SBICHUS

[TonsiTHE O TEOPETUUECKUX METOAAX
MO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMaiiu

[IpencraBienus 0 HAy4YHOM IO3HAHHUH Ha
SMIMPUYECKOM YPOBHE: HAOIIOICHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE.
[TonsiTue 0o MeToax paboThl C XUMHUYECKUMHU
BemecTBamu. O60py0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

[TpakTrueckast pabota Ne 1 o teme
"[IpaBuna paboOTHI B TAOOPATOPHH U PUEMBI
oOpareHus ¢ 1abopaTopHBIM
obopymnoBanuem"
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8 YucTeie BeliecTBa U CMECH 1

9 CrniocoOnI pazneneHus cMecen 1
[IpakTuueckas padora Ne 2 o reme

10 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH 1
MTOBapEHHOM cOIn)"

11 ATOMBI U MOJIEKYJIBI 1

12 XUMHUYECKHUE FJIEMEHTbI 1

13 IIpocTeie u cnoxHBIE BELIECTBA 1

14 BemectBa MoJieKyaspHOTO U |
HEMOJIEKYJIIPHOTO CTPOCHHUS

15 Xumnueckast popmynna. BaleHTHOCTh aTOMOB |
XUMUYECKHUX JIEMEHTOB

16 3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB 1

17 OrnpeneneHne BaIGHTHOCTH aTOMOB 10 |
dbopMynaM OMHAPHBIX COSTUHEHHIA

13 OTHOCuTENBHAs aTOMHAs Macca. |
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MacCChl BEIIECTB, MOJISIPHON MAaCChl, MacChl 1
BEII[ECTB 1 KOJMYECTBA BEIIECTBA

20 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B |
COEIMHEHUU

21 Brruncinenns MaccoBoi JOJIM XUMHUYECKOTO 1
aeMeHTa 110 PopMyIie CoeMHEHUS

” Haxosxnenue npocreiimieir hopmyibt |
BEILECTBA [10 MACCOBBIM JIOJISIM AJIEMEHTOB
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Beruncnenus npocreiiiiei popmMyIisl

23 BEII[ECTBA 10 MACCOBBIM WJIM MOJIBHBIM 1
JIOJISIM 3JIEMEHTOB

24 KonuuecTBo BeniectBa. Mosib 1

)5 B3anMocBsI3b KOIMYECTBA, MAaCChl U YUCIIA |
CTPYKTYPHBIX €IMHUI] BEILIECTBA

26 MomnsipHast Macca CMECH BEIIECTB 1

7 MosnbHas 40511 XUMUYECKOTO JIEMEHTA B |
COEIMHEHUU

73 Haxoxnenne npocreiiniei opmyInbt |
BEILECTBA 10 MOJIBHBIM JIOJIIM 3JIEMEHTOB

29 XUMUYECKUE ABICHUA. XUMUYECKask PeaKIus |
U €€ NPU3HAKU

30 3aKOH COXpaHEHMsI MacChl BELLIECTB 1

31 ATOMHO-MoOJeKysipHast Teopusi. Ku3Hpb u |
nestenrsHOCTE M. B. JIomoHOCOBa

32 XHUMHUYECKUE YPAaBHEHUS 1

33 THUIBI XUMHYECKUX PEAKIIUI 1
Pacuérel mo XuMHUYECKUM YpaBHEHUSIM

34 KOJIMYEeCTBA M MAacChl NCXOIHBIX BEIIECTB HIIN 1
MIPOJIYKTOB PEAKIIUU
Brruucnenust no ypaBHEHUSIM XUMUUECKOU

35 peaKkIMK: KOJIMYECTBA BEIIECTBA, MACChl 10 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WX MPOJYKTOB PEAKIIUH

36 Bpruncnenus o ypaBHEHUSIM XUMHUYECKOU 1
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peaKIu: KOJIMYeCTBa BEIIECTBA, MACChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEareHTOB WX MPOTYKTOB PEAKIINH

37 O0001IcHNE U CHCTEMATH3aLKs 3HAHUI 1

13 KonTponbnas padora Ne 1 o reme | |
"BemectBa 1 XuMHu4ueckue peakiuu"
39 Bo3agyx — cmech ra3os. [lonsitue o razax. 1
40 3akoH ABorajipo. MossipHbIil 00bEM ra3oB 1
Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA
41 rasa 1o U3B€CTHOMY €0 KOJIUYECTBY 1
BelIeCcTBa, 00BEMY

42 OTHOCHTENLHAS INIOTHOCTh Ta30B 1

43 Brruncinenus oTHOCUTENBHON INIOTHOCTH |
ra3oB
Ornpezenenne OTHOCUTEIbHON

44 MOJIEKYJIIPHOM MacChl ra3000pa3HOTO |
BEIIESCTBA 10 M3BECTHON OTHOCHUTEILHOM
INIOTHOCTH
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MAaccChI Ta3a 110 M3BECTHON OTHOCHTEIBHOM 1
IUIOTHOCTH

46 OObEMHBIE OTHOILLIEHUS Ta30B MIPU 1
XUMUYECKHUX PEAKITUIX

47 Boruncnenus 005EMOB ra30oB M0 ypaBHEHUIO |
XAMHYECKON peaKkuu

48 Kucnopon — sneMeHT ¥ mpocToe BEIIECTBO 1
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49 Oxkcubl 1

50 CrniocoObI MoTy4eHus KIUCIOpo/ia B |
71a00paTOpUU U MPOMBILIUIEHHOCTH
[TpakTrueckas padota Ne 3 o Teme

51 "ITonydyenue u cobupaHue KUciIoposa, 1
M3y4EeHUE ero CBOMCTB"

52 KpyroBopoT kuciopojaa B npupoje 1

53 O30H — amoTporHas Moau(UKaIus |
KHUCIIOpOJia
TernoBoii 3¢ heKkT XUMUIECKO# peaKIuH,

54 TEPMOXUMHYECKUE YPABHEHMUS, 3K30- U 1
SHIOTEPMHUYECKUE PEAKLIUN

55 TorumBo. Mcnions3oBanue yrisi 1 METaHa B |
KayecTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Bbruncnienus no ypaBHEHUSIM XUMHUECKOM
peakuuu: KOJIMYecTBa BEIIEeCTBa, 00bEMa,

56 Macchl IO U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WIH
MPOJYKTOB PEAKIIUU

57 KonTtponbHast padora Ne 2 o teme "Bo3nyx. | 1
Kucnopon. Oxkcuasr"

58 Bonopon — »aneMeHT u mpocToe BEIIeCTBO 1

59 CniocoObI noy4eHus BOAOpoJia B '
71a00paTOpUU U MPOMBILIUIEHHOCTH

60 [IpakTuueckas padora Ne 4 o reme |
"TTomrydeHue u codupanue BOIOPO/a,
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M3y4YEHUE €ro CBOUCTB"

61 Hcrnonp30BaHKMe BOJIOPOIa B KAYECTBE |
TOILIMBA

& ITousrue o xucmorax u coisax. CocrtaB 1
KHCJIOT U COJICH
Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA

63 ra3a o U3BECTHOMY €ro KOJIMYECTBY 1
BELIECTBA U 00BbEMY

64 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO 1
XAMHYECKON peaKkuu
Brluucnenus no ypaBHEHUSIM XUMUUYECKOU
pEaKIuu: KOJIMYEeCTBa BEIIECTBa, 00bEMa,

65 MAaccChl 10 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00BEMY, Macce peareHToB WK
MIPOJIYKTOB PEAKIIUU

66 dusnueckue cBoiicTBa Boasl. Boga B |
pupoje

67 AHaNM3 ¥ CHHTE3 — METO/Ibl U3YUCHUS 1
COCTaBa BOILI

68 XHUMHYECKHE CBOUCTBA BOIBI 1

69 CocTaB OCHOBaHHUI 1

70 PacTtBOpBI. PacTBOpHMOCTH BEIIECTB B BOJIE 1
Hackimennbpie 1 HEHACHIIIICHHEIE,

71 KOHIIEHTPHUPOBAHHBIE U Pa30aBIICHHbIC 1
pacTBOpHI

72 Cnioco0OsI BeIpaXKeHHS KOHIICHTPAIUU 1
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PacTBOPOB: MaccoBasi 0JIsl paCTBOPEHHOTO
BCIIIECTBA, MOJIIPHAST KOHIICHTPALIUS

73

[TpakTrueckas padota Ne 5 o Teme
"IIpuroToBieHNE PaCTBOPOB C OIIPEIEIEHHON
MacCOBOM J0JIel pacCTBOPEHHOTO
BeuiecTBa.[I[purorosiienue pacTBOpoB ¢
ONpPENEIEHHON MOJIIPHON KOHIIEHTPALMEN
pacTBOpEHHOTO BellecTBa"

74

75

76

Brrunciaenus ¢ HCIIOIB30BaHUEM ITOHSTHS
«MaccoBada A0JI BEIICCTBA B paCTBOPEC»
Bpruncnenus ¢ ucnojb30BaHUEM HOHSATHS
«MOJISApHAA KOHLICHTpauA paCTBopéHHOI‘O
BE€IICCTBa»

Ponb pacTBOPOB B IIPHUPOAC U KU3HHU
YCJIOBCKaA. prrOBOpOT BOJBI B IIpUPOJC

77

78

79

3arpsizHeHue npupoHbIX BoJ. OxpaHa u
OUYMCTKA IPUPOJIHBIX BOJI.

Brruncnenus ¢ ucnonb3oBaHueM rpaukoB
pacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIIECTB

Boruncnenus ¢ UCronb30BaHUEM TOHATHS
«MaccoBasi JA0JIs1 BEIIECTBA B PACTBOPE»

80

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHIEHTpaLUs PACTBOPEHHOTO
BELIECTBA»

81

Brruncnenus ¢ ucnosib3oBanueM rpadukoB
pPacTBOPUMOCTH TSI pACUETOB
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PacTBOPUMOCTH BELIECTB

82 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1

23 KonTtponbnas padora Ne 3 o teme | |
"Bonopoa. Boga. PactBopsl. OcHoBaHus"

24 Oxcuppl: cocTaB, KiIaccupuKanms, |
TPUBHUAJIbHBIC HA3BAHUS

85 [lonyyeHue u XUMHYECKUE CBOMCTBA OKCUIOB 1

26 [TonsiTHE O TUIPOKCHIAX — OCHOBAHUAX U |
KHCJIOPOJICO/IEPIKALUX KHCIOTaxX

87 ®u3nuecKue 1 XUMHYECKUE CBOICTBA KUCIOT 1

88 [Tonyuenue KucioT 1

89 Knaccugukanus ocHoBaHUI 1

90 [I1énoun, ux cBOMCTBA U CIIOCOOBI MOTYUYEHUS 1

o1 HepactBoprumble ocHOBaHUS, UX CBOMCTBA U |
CIOCOOBI OTyYEHUs
[TonsiTHe 06 aMpOTEPHBIX THAPOKCHIAX:

92 XUMHUYECKHE CBOWCTBA U IOJy4YEHUE. 1
[IpuMeHeHne Ba)KHEUIINX OCHOBAHUM

93 Conu: coctaB, Kiaccuukarus, |
TPUBUAIBHBIE HA3BAHUS

94 ®u3nyecKue U XUMHYECKHE CBOMCTBA COJIEH. |
IToy4yenue conen

05 I'enernueckas cBsA3b MEXKIY KiacCaMH |
HEOPraHUYECKUX COEANHEHUN

96 [Tpaktuueckas padora Ne 6. Pemenne | 1
AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
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«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI»

Beraucienus mo ypaBHEHUSIM XUMHUECKOM
peaKIuu: KOJINYECTBA BEIeCTBa, 00BbEMA,
97 MAacchl 10 U3BECTHOMY KOJIMYECTBY 1
BEIl[ECTBA, 00BEMY, Macce peareHTOB WU
[IPOAYKTOB pEeaKkLnu

Brruucnenust Macchl NpoayKTa peakuuu 1o
MU3BECTHOM Macce OJJHOTO U3 UCXOIHBIX

98 BELIECTB, B35TOTO B BUJIE PACTBOPA, 1
COJIEpIKalIero OnpeeIEHHYI0 MaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA

KonTtponbHnas padora Ne 4 o teme

99 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX 1 1
coequHeHuin"

100 [TepBble MOMBITKH KJIacCU(PUKALIUU |
XUMHUYECKHX DJIIEMEHTOB

101 [IoHsATHE O TpyNIax CXOAHBIX JIEMEHTOB 1

102 DJeMeHTHI, KOTOpble 00pa3yIoT aM(poTepHbIE 1
OKCHJIbI ¥ TUAPOKCUIBI

103 [lepnoauueckuii 3akoH. OTKpbITHE |
[Iepuoanueckoro 3akoHa
KopoTkoneproaHast 1 JUIMHHOIIEPUOIHAS

104 dopmel [leproauyeckoii cucTemMsl 1
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa

105 [lepuoas! u rpynb 1

106 OcHOBHBIE CBEIEHUSI O CTPOEHUH aTOMOB 1
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107 CocraB aTOMHBIX s1ep 1

108 M30TomnbI Kak pa3HOBUIHOCTH aTOMOB |
XHUMHYECKOI0 dJIEMEHTA

109 DIIEKTPOHBI 1

110 DIeKTpoHHas opOUTab 1

111 DHepreTuyeckue YpoBHU U MOyPOBHH |
aToma; s-, p-, d-opburanu

112 DNEKTPOHHBIC KOH(DUTYPAITUH U AJIEKTPOHHO- |
rpadudeckue GopMyIbl aTOMOB
CtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMUYECKUX DJIEMEHTOB 1
ITepuonnueckont cucremsl .. Menneneena
3aKOHOMEPHOCTU U3MEHEHUS pajnyca

114 aTOMOB XHMHUYECKHX DJIEMCHTOB, |
METaJUINYECKUX M HEMETAJINUYECKUX CBOUCTB
0 TPYIIIaM U Iepruoaam
HN3MeHeHne CBOMCTB COeTMHEHUI

115 XAMHYECKHUX 3JIEMEHTOB B [IEPUOJAX U 1
rpymnmnax
XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA IO

116 ero noJyioxeHuro B [lepronnueckoit cucreme 1
JI.1. MenneneeBa
3nauenne [leprognveckoro 3aKoHa u

117 [Teproanyueckoil CUCTEMbI XUMHUYECKHUX 1
AJIEMEHTOB JIJIS Pa3BUTHS HAYKU U TIPAKTUKH

118 DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 1
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JJIEMEHTOB
119 KoBasieHTHas nosisipHas cBsi3b 1
120 KoBasienTHas HenosipHas CBA3b 1
121 Honnas cBs3b 1
122 DJEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI |
BEIICCTB
123 Kpucrammyeckue n amop(HbIC BEIeCTBa 1
124 TUMbl KPUCTAIUTMYECKUX PEHIETOK U UX |
XapaKTePUCTUKU
[IprunHbI MHOrOOOpa3us BELIECTB,
125 3aBHCUMOCTb CBOMCTB BELIECTB OT COCTaBa 1 1
CTPOEHUS
126 CreneHb OKUCICHUS 1
127 OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU 1
128 XUMHYECKUE JIEMEHTHl — OKHUCIUTETH 1 |
BOCCTaHOBUTENH
CocraBiieHHE YpaBHEHUN OKUCIUTEIBHO-
129 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO 1
3JIEKTPOHHOTO OanaHca
Brruucnenust no ypaBHEHUSIM XUMHYECKOM
PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
130 MAacchl 10 U3BECTHOMY KOJIMYECTBY 1
BeIllecTBa, 00BEMY, Macce peareHToB WK
MIPOJIYKTOB PEAKIIUN
131 Breruucnenus npocreniein MOJIEKyJIIpHON |
(hOopMyITbI BEIIECTBA IO U3BECTHBIM
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MacCCOBBIM JIOJISIM 3JIEMEHTOB
132 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
133 KonTtponsHas padora Ne 5 mo Teme | |
"CtpoeHue aromMa. XMMUYECKas CBSI3b"
134 Pe3epBHbIil ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 5 6
ITPOI'PAMME
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9 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
1 Crpoenue aToMOB 1
[TocnenoBaTenbHOCTD 3aIIOTHEHUS
2 NEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
[IEPHOJIOB
3 OCoOEHHOCTH 3aIIOTHEHUS SJIEKTPOHHBIX q
opbuTaneil aToMoB OOJIBLINX EPUOIOB
CreneHp OKUCIIEHUS U BAJICHTHOCTD 1
5 Buapl xumuueckoit cBA3u 1
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON |
CBsA3H. MEeXMOJIEKYIIIpHBIE
B3aUMOJICVCTBHUS
THUIBI KPUCTAININYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHHSI KPUCTATITUIECKUX 1
pemeToK
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA
8 KPUCTAJUIMYECKON PEIETKU U BUJIA 1
XUMHYECKOH CBSI3U
9 Knaccudukanms XuMruaecKux peakiui mo 1

Pa3IMYHbBIM MPU3HAKAM
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10

DHepreTuka XMMHUYECKHX PEaKIIHiA.
TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIuu

11

12

13

3akoH ['ecca u ero cieacTBus

BbrurciieHus mo TepMOXHUMHUYECKOMY
YPaBHEHHIO PEaKIMK: TEII0BOro 3ddekra
XMMHUYECKON PEaKIIUH M0 KOJINYECTBY
BEIIIECTBA, MACCE HITH 00BEMY
POpEarupOBaBIIIEro WK
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakiuu. 3aKoH JEHCTBYIOIIUX Macc

14

Oueprus aktuBauuu. [lonarue o karanuse.

®epmeHThl. UTHrHOUTOPBHI.

15

16

@DaKTOpHI, BIUAIOLINAE HA CKOPOCTh
XMMHYECKON peaKiuu

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuHun Jle larense

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
IIporuo3upoBanue BO3MOKHOCTH
MIPOTEKAHUsl XUMUYECKUX IIPEBPAILICHUN B
Pa3JIMYHBIX YCIOBUIX

18

OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakiuu

19

BaxxHbple OKUCIUTEIN U BOCCTAaHOBUTEIIH.
ITepmanranat kanus

20

CBoiicTBa MPOCTHIX BEIIECTB — METAJIJIOB
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U1 HEMETaJJIOB, KUCJIOT B COJIEH — B CBETE
MIPEJICTABICHUA 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIX

21

[Tpaktuyeckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TeMe
«OKHCIUTETBHO-BOCCTAHOBUTEIHHBIE
peaxIm»

22

23

24

KonTponbnas padora Ne 1 mo teme
«OCHOBHBIEC 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

PacTBopenue kak pU3NKO-XUMUYECKUI
po1iecc

DNEKTPOIUTHI U HEJEKTPOIUTHI

25

26

TeOpI/IH BHGKTpOHHTquCKOﬁ JAUCCOMalIn

HNonHOe npon3BeIeHHE BOAbI.
Bonopoansiit nokaszaresns

27

28

DNeKTpOoNUTHYECKas TUCCOLUAIINS KUCTIOT,
OCHOBAaHHUH U COJIEU

Peaknun noHHOrO oOMeHa

29

CBOMCTBa KUCIOT, OCHOBAHUU M COJICH B
CBETE TIPEICTABICHUI 00
AIEKTPOJIUTUYECKON JUCCOLIMAIITT

30

31

KauecTBeHHEIC pC€aKu Ha NOHBbI

ITpakTruyeckas pabora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«DJIEKTPOIUTUYECKAS TUCCOLMALIMS)
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32 IMaaponus coneit 1

33 HNonHble ypaBHEHUS THIPOJIU3A COJICH 1
[Tpaktuyeckas padora Ne 3. Pemenue

34 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME 1
«['upponus conei»
BrrauciieHus: Macchl IPOAYKTa PEaKIUU 1O
M3BECTHOM MacCe OJTHOTO U3 HCXOJHBIX

35 BELIECTB, B3ATOr0 B BUJIE PACTBOPA, 1
COJIEp>KaIIero OnpeeIEHHYIO
KOHIIEHTPALIUIO0 PACTBOPEHHOTO BELIECTBA
KonTponbnas padora Ne 2 o teme

36 "INIeKTPOTUTHYECKAS TUCCOIUAITUS. 1 1
XUMUYecKHe peakliuy B pacTBopax"

37 OOm1ast XxapakTepUCTHKA HEMETAIIOB 1

38 OO6mrast XxapakTepuCTHKa rajJoreHOB 1

39 XHWMHYECKUE CBOMCTBA TAJION€HOB. |
XHUMHUYECKUE CBOMCTBA XJIOpa

40 XnopoBogopon. ColisiHast KUCTIOTA 1
[IpakTuueckas pabora Ne 4 o Teme

41 "[TonyueHne CONSTHOM KUCIIOTHI, U3yYEHHE 1
e€ cBouCcTB"

42 [ToHsiTHE O KUCIOPOACOIEPKAIIUX |
KHCIIOTax XJopa U UX COJISIX
Beruucnienus no ypaBHEHUSIM XUMHUYECKUX

43 peaxkiuii, eciiu OJUH UX PEarcHTOB JaH B 1
M30bITKE
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44 Baxwnerinme coeMHEHUS XJI0pa U X |
HAXO0XJICHUE B IPUPOJIC

45 OO6mras xapakTeprucTrUKa 3J1IeMeHTOB VIA- ]
TPYIIIBI

46 CtpocHue U CBOMCTBA IPOCTOTO BEIIECTBA |
cepbl. AJUIOTPOITHBIE MOJU(UKAIINH CEPhI

47 CepoBonopo, ctpoeHHe, (U3HUECKUC U !
XUMHUYECKHUE CBOMCTBA

48 Oxkcuppl cepbl 1

49 CepHucras KUCI0Ta U €€ COJIN. 1

50 CepHas KucioTa u ee o 1

51 [IpoMbIIeHHOE TOyYeHUE CEPHOM 1
KHCJIOTHI
Haxosxnenue cepsl u €€ coeMHEHUH B

52 npupojae. XMMHYECKOE 3arpsa3HeHUE 1
OKpY>Karollen Cpelibl COEUHEHUSIMU CEPbI
Brruncnenus Maccbl MpoayKTa Peakiiy 1mo

53 W3BECTHOM MaccoBoOM (00BEMHOI) J0J1e 1
(%) ero BBIXOJa OT TEOPETUUYCCKH
BO3MOXKHOTO
Brruucnenus MmaccoBoit (00bEMHOM) 10JIH

54 (%) BBIXOIA MPOYKTA PEAKITUH TIO |
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIIECTBA U MPOJAYKTA PEAKITNH

55 OO01mas xapakTepucTuKa J1eMeHTOB VA - )
TPYIIIBI
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A30T, pacrpocTpaHeHHE B IPUPOJIE,

36 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA !

57 AMMUak, ero Gpu3NYecKue 1 XuMUYECKHe 1
CBOMCTBA

58 Conu ammoHUS 1
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonyyeHre aMmmMuaKa, U3yuyeHue ero 1 1
CBOMCTB"

60 Oxkcwuapt azota (I, II, III, IV, V) 1

61 A3zoTuctas kucioTa. A30THasi KUCIOTa 1

2 [IpomblINIIIEHHOE ITOJTyYE€HHUE a30THOM |
KHCIIOTHI
Hurtpatel u HUTpUTBEL. XMMHYECKOE

63 3arpsi3HEHUE OKPYKaroLIEH Cpeibl 1
COEMHEHUSIMH a30Ta

64 docdop, aTOTpOITHbIE MOTUPUKAIIUN |
dbocdopa

65 Oxkcunst hocdopa (I, V) u dochopras 1
KHCIIOTa
[ToHATHE O MUHEPATIBHBIX YI0OPEHUSX.

66 3arpsi3HeHue NPUPOJHBIX BOJJOEMOB 1
COCTMHEHHSMU a30Ta U docdopa

67 VYraepon, ero asIoTpONHbIE MOAU(UKALIUT 1
U CBOMCTBA

68 Oxcupsl yriaepona, ux pusndeckue u |

XUMHUYECKHE CBOUCTBA. DKOJIOTHYECKHE
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MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yriepoaa (IV)

69

70

[TpakTrueckue paboTsl Ne 6 110 Teme
"[Tonyuenue oxcuna yraepoaa (IV) u
M3y4YeHUE ero CBOMCTB"

YroapHas KACIIOTa U €€ COJIU

71

[lepBoHavasibHBIC TOHATHUS 00
OPraHNYeCKHUX BEIIECTBAX KaK O
COCAMHEHHUSX YIJIepoa

72

73

74

[IpupoiHBIE UICTOYHUKH YIJIEBOJIOPOJOB U
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH
IToHsATHE O OMOTOTUYECKU BasKHBIX
OpPraHUYECKUX BELIECTBAX — XKHUPAX,
OenKax u yriaeBojax

Kpemuuii, ero pusnueckre u XuMHUECKHE
CBOMCTBA

75

76

Oxcup kpemuus (IV), kpemHuenas
KHMCJIOTa, CUJINKAThI

bop. bopnas kucnora

77

IIpaxTnueckast pabora Ne7. Pemenune
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
«Baxkneimne HeMeTaabl U UX
COCIMHECHMUS

78

Brruucnenust maccel (00bE€Ma; H.Y.)
MPOAYKTA PEaKI|H MO JAaHHOH Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIepKAIIEero ONpeeIEHHYIO MACCOBYIO
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79

80

JIOJIKO TIPUMECEN

Kontponbnas padota Ne 3 o teme
«BaxkHelne HeMeTauIbl 1 uX
COCIMHCHHUSY.

OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHHUU X
nosoxenus B IICXD JI.M. MenaeneeBa

81

Mertannst A- u b-rpynn

82

83

Meramnyeckasi CBSI3b U METAJUINYECKast
KpUCTaJUTNYeCKasi penéTka. 3aBUCIMOCTb
(U3NIECKUX CBOMCTB METAJIOB OT
CTPOCHUS KPUCTAIIIIOB

O6H_II/IG XMMHYECKHE CBOMCTBA METAIIJIOB

84

OO61ue cnocoObl MOIYyYEHUS] METAILIOB,
Metamuryprusi. CrijaBbl

85

86

87

DJEeKTPOJIU3 PaCIlJIaBOB M PACTBOPOB COJICH
KaK OJTH U3 CII0COOOB MOTyUCHHS
METaJJIOB

BbIuunciieHus Mo ypaBHEHUSIM 3JICKTPOJIN3a
pacIyiaBOB U paCTBOPOB BEIIIECTB

Ilonstue o KOppO31UHn MCTAJIJIIOB

88

&9

Brruncnenus coctaBa cMecel ¢
WCTIOIb30BAaHUEM PEIICHUST CUCTEM
YpaBHEHUI

Paznuunrle THIBI BBIYUCIEHUN 11O
YPaBHEHUSIM XUMHUYECKUX PEaKLUN
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90 Mertannsl A-rpyni. Hlenounsie MmeTamist 1

01 Haxoxnenue B mpupoae. CBolicTBa 1
IIEJIOYHBIX METAJIJIOB

92 OKcCHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI 1

93 [llenouyHo3eMenbHBIC METAILIBI 1

94 Baxkueiimme coeuHeHus KaabIus, |
CBOICTBa, MPUMEHEHUE

95 XKéctkocTh BOJIBI M CIOCOOBI €€ |
YCTpaHECHHS
[IpakTuueckas padora Ne 8 mo Teme

96 "YK&cTkoCTh BOJIBI M METOIBI €€ 1 1
ycTpaHeHus"

97 AJFOMUHMI 1

08 AMpoTepHbIe CBOMCTBA OKCHIA U |
THAPOKCH]IA ATTFOMUHUS

99 OO6mas xapakTepucTHKa MeTauioB b- |
rpymi (MoOOYHBIX MOATPYIII)

100 [TepBoHayaNbHbBIE IPEACTABICHUS O 1
KOMILIEKCHBIX COETMHEHUSIX

101 Mens u cepedpo 1

102 [IpencraBienust 00 aMMHAYHBIX |
KOMIUIEKcax cepedpa u Meau

103 [unak 1

104 AMpoTepHbIE CBOIICTBA OKCHJIA U ]
TUIPOKCHUIA IUHKA

105 Keneso 1
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Oxkcuapl, Tuipokcuipl U conu xenesa (1) u

106 xkenesa (111) !

107 UyryH U cTajib — CIUJIaBbI kKeje3a 1
[IpakTrueckas padota Ne 9. Permenue

108 SKCIEPUMEHTAIBHBIX 33714 M0 TEME 1 1
«BaxkHele MeTaibl U UX COSTUHEHUS
Brrunciienust coctaBa cmecei ¢

109 HCII0JIb30BAaHUEM PELICHUS CUCTEM 1

ypaBHEHUH

110 PaznuuHble THIBI BBIYUCIEHUN 1O |
YPaBHEHUSAM XUMUYECKUX PEAKIUN

KontponbHas padora Ne 4 o teme

111
«Baxnennme MeTajuibl U UX COSAUHEHUS»

12 besomnacHoe ncnoibp30BaHUE BEILIECTB U |
XUMHUYECKHUX PEAKIH B ObITY

Hosrie MaTepHraibl 1 TEXHOJIOTHUH.

13 [TpuHIUTIBI «3ENEHON XUMUM !
114 XuUMHA U 310pPOBbE 1
XUMHYECKOE 3arps3HEHUE OKPYKAIOMIeh
115 cpenasl. [ToHsTHE O TPEACIBHO AOMYCTUMOM 1

koHueHTpauuu Bemiects (I[T1K)
DKOJIOTHYECKHUE TTPOOTIEMBI, CBSI3aHHBIE C
116 COCIMHEHUSIMH yTJIepoa, a30Ta, CePHI, 1

TSOKENMBIX MeTa/u1oB. Poib xumun B
PELIeHNHN YKOJIOTUYECKUX MPOOIeM

117 Ilepnonnueckuit 3akoH u Ilepuonnueckas 1
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CUCTEMA XMMHUYECKHX JJIEMEHTOB B CBETE
TEOpUHU CTPOEHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB

118 XUMHYECKHUX 3JIEMECHTOB 1 UX COCIMHCHUN 1
B [IEpUO/IAX U Tpymnax

Ctpoenue BelecTBa B TBEPAOM, KUJIKOM U

119 ra3000pa3HOM COCTOSTHUU. Buibt 1
XAMUYECKOH CBA3H

Kiaccudukanus XuMHIeCKUX peakifi mo
Pa3IMYHBIM IPU3HAKAM

120

[IporHo3upoBaHue BO3MOXHOCTU

MIPOTEKAaHNs XUMHUECKUX MPEBpaIleHuil B

121 Pa3JINYHBIX YCIOBHUSX Ha OCHOBE 1
IIPEICTaBICHUM XUMUYECKON KHHETUKU U
TEPMOJUHAMUKHU.

122 XHWMHYECKHUE PEAKIIUU B PACTBOPAX.
I'mpponus conen

CBOICTBa KHCIOT, OCHOBAaHUH M COJICH B
123 CBeTe IpeCcTaBIeHUu 00 1
BJIEKTPOJTUTAYECKON AUCCOIUALINHT

124 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE |
peakuuu. JIEeKTPOIIn3.

[IpakTuueckas padora Ne 10. Pemenue
125 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1 1
«XVMMHYECKHUE PEAKLIUMY

[TpakTrueckas padota Ne 11. Pemenne
AKCIIEPUMEHTAJILHBIX 3aa4 110 TeMe

126
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«MeTanpl, HeMEeTaJlJIbl U UX COEIUHEHUS»

127 Pe3epBHbIil ypok 1
128 Pe3epBHbIit ypok 1
129 PesepBHBIil ypok 1
130 PesepBHbIit ypok 1
131 Pe3epBHbIil ypok 1
132 PesepBHbIil ypok 1
133 PesepBHbIi ypok 1
134 PesepBHbIil ypok 1
135 PesepBHbIi ypok 1
136 PesepBHBIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 4 1

[MPOTPAMME




JenaprameHT odpa3oBanus AxMuHHCTpanun I. ExatepunOypra
MyHununaasHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YIpEeKIeHUe — cpeqHsis obmeoopasoBaTenbHast mkona Ne 36 nm. ML.IT.Oguanosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru



JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra

MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa

620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMHUYECKUE MIOHSATHUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHSATHN: aTOM, MOJEKYIa,
XUMUYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oHOpOHAST YU HEOAHOPOJIHASI), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas U
MOJICKYJIIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
1.1 MaccoBasl JIOJIsI XUMHAYECKOTO DJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHYECKas peakius, Kiaccu(PUKaIUs pPEaKIMii: peakluud COeIUHEHUs,
pEeaKuu pa3NoKEHUs, PeaKIUy 3aMelleHUs, peakiuu OOMeHa, JK30- U
SHAOTEPMUYECKUE peaKIMH, TerioBo d¢ddekr peakuuu, pacTBop,
MaccoBast 10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
; MIPUMEHSATDH 3TU NOHATHUS IIPU ONMKUCAHUM BEIIECTB U UX MPEBPAIICHUI
13 MCIIOJIH30BaTh XUMUYECKYIO CHMBOJIMKY JIJI1 COCTaBJIeHUsI ()OpMYJT BEILIECTB
" Y YPAaBHEHUN XUMHUYECKUX PEAKIUI
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUY€HHsI, 3aKOHAa ABOTraJpo
1.5 OTPENIEeTATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIaCCU(UIIUPOBATh XUMHYECKHE peakuuu (M0 YHCIy H  COCTaBy
. YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P GEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
13 BBIYUCIISATH MACCOBYIO JIOJIFO XHMMHYECKOTO »dJeMeHTa 1o dopmyre
' COEMHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE
110 MPUMEHATh €CTeCTBEHHOHAYYHBICE METOJAbl TIO3HAHUS — HaOIIOJCHUE,
' U3MepeHne, MOIETUPOBaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICJIEHHBIH )
2 ITo Teme: «BaxxHeiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
1 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: OKCHJ, KHUCIOTAa,
' OCHOBAHHME, COJIb
29 OTpENEeNATh TPUHAMICKHOCTh BEIIECTB K  ONPEACTIEHHOMY KJIacCy
’ COeIMHEHHH 10 (popMyITam
2.3 KJIaCCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA
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2.5

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KIasl ONUCAHUE NPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

IIPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCHUMOCTH OT HMX KAaUCCTBCHHOI'O

CoCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHUMHYECCKHUX HpCBpaI.HCHI/Iﬁ B
Pa3INIHBIX YCIIOBHUAX

2.6

2.7

CJIeI0BaTh IIPaBUJIaM I10JIb30BaHMsI XUMHUUYECKOM MOCY10i U 1a00paTOpHBIM
0o0OpynOBaHMEM, a TakKe IpaBuiIaM OOpalleHHs C BEUIECTBAMH B
COOTBETCTBUM C UHCTPYKUMSAMU IO  BBINOJHEHUIO J1aOOPAaTOPHBIX
XMMHUYECKHUX OINBITOB 110 MOJIYYEHUIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB
(Bomoposa M KHCIOPOAA), HNPUIOTOBJICHUIO PACTBOPOB C ONpEAEIEHHOM
MaccoBOW J10JIell pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U IPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB MLIENOYEH U
KHCJIOT C TIOMOIIbIO0 MHANKATOPOB (JTaKMyC, peHonranent, METUIOPAHXK U
Apyrue)

IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepnoauyecknii 3akoH u [leproaudeckas cucreMa XMMHYECKHUX
snementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKass CBA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUI

3.1

pacKpblBaTh CMBICI OCHOBHBIX XHUMHYECKMX IOHSTHUH: $JpO aToma,
AIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, Paguyc aToMa, XUMUYECKas
CBSI3b, noJIsIpHas u HENoJIsIpHas KOBaJICHTHAs CBSI3b,
ANIEKTPOOTPULIATEILHOCTh, MOHHASI CBSA3b, MOH, KATHOH, aHUOH, CTENEHb
OKHCJICHHUS

3.2

3.3

34

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHWYCECKHUEC DJICMCHTHI

ONHUCBHIBATh M XapakTepu3oBaTh TabinuHyro ¢opmy Ilepuoanueckoii
CHUCTEMBl XMMHYECKMX D3JEMEHTOB: pa3luyaTb MOHATUS  «TJIaBHas
noarpynna (Arpynma)» u «mobounas noxarpymnmna (brpymma)y, «Maibie» u
«0OJIBIIKE) TEPUOIbI

packpbiBaTh  cMbicil  llepnomnueckoro 3akona M. Menaeneesa:

ACMOHCTPUPOBATL IMOHUMAHUC HepHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB
XHUMHUUYCCKHUX JJICMCHTOB OT HUX ITOJIOXKCHUA B Hepnonnqecxoﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HA4YEeHHS, KOTOpble uMetoTcs B Tabnwuie «llepuogmaeckas
cucTteMa XxuMmueckux osneMmeHToB J[.M. MenpgeneeBa» C 4HCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia  siIpa, OOIee YWCIO DIIEKTPOHOBU  pacIpelielieHHe WX 110
AIIEKTPOHHBIM CJIOSIM)

3.6

OnpeACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

3.7

OnpeAcCiIATb  BUJ XUMHYECKOM  CBS3U (KOBaJ'IeHTHaH u I/IOHHaﬂ)B
HCOPTaHNUYCCKUX COCIUHCHUAX
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Kon
NMpoBepPsieMOro
pe3yJbTara

1
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IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUsA

ITo Teme: «BCH_IGCTBO U XUMHYECCKas pCaKIus»

1.1

1.2

pacKpbIBaTb  CMBICI  OCHOBHBIX  XMMHMYECKUX IIOHATHHA:  pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS JUCCOLMALUS, PEAKLIUN
MOHHOTO OOMEHa, KaTaliu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHUMBIE H
HEOOpaTHMbIE PEAaKLMU, OKUCIUTEIIbHOBOCCTAHOBUTENIbHbBIE  PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
aM(pOTEepHOCTb, XUMUYECKas CBSA3b (KOBAJICHTHAs, HIOHHAsI, METAJUINYECKas),
KPUCTAJIJIMYECKAsl PEIIETKA, CIUIABbl, CKOPOCTh XUMHUECKON PEaKIINH

HIUIIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHYCCKUX MOHATHH U
MMPUMCHATDH 9TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJSITh  YPAaBHEHUSA  DBJIEKTPOJIUTHUECKON AMCCOLUALMM  KUCIOT,
LIEJI0YEN U COJIEH, IOJHBIE M COKPAIIEHHBIE YPABHEHUS PEaKIMi MOHHOI'O
oOMeHa

1.4

1.5

pacKpbiBaTh  CYIIHOCTb  OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
MOCPEJICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa ATHX PeaKIUii

IMpOBOAUTH paC‘léTLI 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKuu

2.1

22

ITlo Temam: «Hemerammsl W uX coeauHeHus» U «Mertalipl U UX
COEIMHEHU»

XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe U cHenudUUecKHe XUMHYECKHe
CBOMCTBA IIPOCTBIX M CIIOXKHBIX BEIIECTB, IIOATBEP)KAas OIMCAHUE
IIpUMEpaMH MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX
XUMHYECKHUX PEaKLUn

COCTaBJIAATb  YPABHCHUSA peaKHHﬁ, MNOATBCPKAAIOIMIUX  CYHICCTBOBAHUC
FeHETUYECKON CBSA3U MEKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHUS XHWMHUYECKHX TMPEBPAIICHU B Pa3IMYHBIX
YCIIOBHSIX

2.4

CJIeIoBaTh IPaBHUJIaM IOJIb30BaHMSI XUMUYECKOHN MOCy10i U 1abopaTopHbIM
o0opysoBaHuEM, a TakKe IpaBWjaM OOpalleHus C BeleCcTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMU [0 BBINOJHEHHIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOTo ra3a)

2.5

MIPOBOJIUTH PEAKIIMH, TTOATBEPKAAONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOPHI-, OpPOMU, WO,
kapooHat, ¢ocdar, cunukar, cyiabdar, THIPOKCHUIWOHBI, KaTHOHBI
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AMMOHMs, HOHBI H3YYCHHBIX MCTAJIOB, MNPHUCYTCTBYIOIIKWC B BOJHBIX
pacTBOpax HCOPraHUYCCKUX BCIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux nonstui: IIJIK Bemectsa;
KOPpO3Us METAIITIOB

IPUMEHATh OCHOBHBIE ONEpallMK MBICIUTEIBHON JI€ATENbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AINIO, BBISIBIEHUE TPUYNHHO-
CJIEZICTBEHHBIX CBsI3€d — Ul M3Y4EHHUs CBOWCTB BEIIECTB U XMMHUYECKHX
peaKluii; eCTeCTBEHHOHAy4YHBIE METOAbl IIO3HAaHUS — HaOIIoIeHHe,
U3MEpPEHHUE, MOIEITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YelIOBEKa. XUMHUs B CUCTEME HayK. Tema u
BemiecTBa. OU3nyecKkue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHUE BEIIECTB

1.2

1.3

ITonsaTtue o METOAaX IIO3HAHUsI B XHUMUH. Ywncreie BEIIECTBAa U CMCECCH. CHOCO6I)I
pasaeneHus cMecen

ATOMBI M MOJICKYIJIBI. Xumuyeckue 3j1eMeHThl. CHMBOIBI XMMHYECKMX 3JIEMEHTOB.
HpOCTHe H CJIO0KHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'ISIpHOG Y4CHHUC

1.4

Xumuueckass ¢opmyna. BaJeHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJIApHas Macca. MaccoBas 10JIsi XUMUYECKOr'0 DJIEMEHTA B COEAMHEHUU

1.5

1.6

1.7

KommuectBo BemecTsa. Monb. MossipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACChI U
quclia CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€rel 1o (dopMynaM XHUMHYECKUX
COEAMHEHHI

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKas peakius U e€ Mpu3HaKu. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB. XuMuieckue ypaBHeHus. Kiaccudukamnuss XuMudeckux
peakiuii (CoequHeHus, pa3IoKeHUs, 3aMEeIICHHs, OOMeHa)

XUMHUECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW MOCYJOH, C IpaBHJIaMH
paboThl B 1abopaTopuu U NpuéMaMu OOpalleHus ¢ J1a0opaTOpHbIM 000pYyIOBaHUEM,
U3yuyeHHe U OmMcaHue (PU3NYECKHX CBOMCTB 0Opa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoleHne (Qu3ndeckux (IJIaBJIeHHE BOCKa, TasHUE JIbJa, pacTHpaHHE caxapa B
CTyNKe, KWINEHHE ¢ KOHJCHCAIUs BOJAbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE METHOM MPOBOJIOKHM, B3aMMOJICUCTBUE MeJla C KHUCIOTOW) SIBIICHUH,
HAOJIOZICHWE ¥  ONHCaHWe TMPHU3HAKOB MPOTEKAHHWS XHMHUYECKHX  PEaKIHi
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuna menu(ll) mpu HarpeBaHMM, B3aMMOJEHCTBHE XKele3a C
pactBopom conu Meau(Il), n3ydyenue crnocoOoB pazfeneHus cMecedd (¢ MOMOIIbIO
MarHuTa,  (QWIbTPOBAaHHE,  BBIIAPUBAHUE, JUCTHIULILUA,  Xpomarorpadus),
MPOBEJIEHUE OYHCTKH IOBApEHHOM COJM, HaOJIOJIeHWE M ONMHUCAaHHE pe3yJbTaTOB
MIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
Mojieiel MOeKy (I1apoCTeP>KHEBBIX )

Baxwueiimue MMpEACTAaBUTCIIN HCOPraHNYICCKUX BCIICCTB

2.1

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT M MPOCTOE BELIECTBO.
Haxoxnenne kucinopoaa B nmpupojie, Gu3ndecKue U XMMUIECKUE CBOMCTBA (peaKIuu
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ropenusi). Oxcunpl. [Ipumenenune kucinopoga. CrnocoObl MONy4eHHUs KHCIOpOAa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
AIUIOTPONHAS MOIUPHUKAIMS KUCIOPOAA

TemnoBoit 3¢ dekT XuMHUYEeCKON peakIMH, TEPMOXHUMHUYECKUE ypaBHEHUS, 2K30- U

SHAOTEPMHUUYECKHE peakiuuu. TOmaMBO: Yrojib W METaH. 3arps3HEHHE BO3]yXa,
yCHUJIEHHE TapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO €0

2.3

Bomopon — anemeHT M InpocTtoe BemecTtBo. HaxoskaeHue BoAopona B IIPUPOLE,
¢bu3nveckre 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oay4deHus. KuciaoTs u
COIH

24

2.5

2.6

2.7

MousipHblii 00BEM Tra30B. Pacu€rhl 10 XMMUUYECKUM ypaBHEHUSAM

Odusznueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PacTtBopel. Hackiennsie u
HEHACBIIIEHHbIE pacTBOPhL. PacTBOpuMOCTb BemiecTB B Boae. MaccoBas a0
BEIIIECTBA B pacTBOpE. XUMHUYECKUE CBOWMCTBA BOJibl. OcHOBaHuUs. Posib pacTBOpPOB B
NpUpoJie M B KU3HM deloBeka. KpyroBopor BOAbl B mpupoje. 3arps3HEHUE
MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BOJT

Knaccudukanus Heopranmdeckux coenuunenuii. Oxcuapl. Knaccudukanus oKCUAOB:
coneoOpa3ymomine (OCHOBHbIE, KHUCIOTHBIE, amM(OTepHbIE) U HecolieoOpa3yrolue.
Homenknarypa okcunoB. dusnueckre U XUMUYECKUE CBOMCTBA OKcUI0B. [lomydyeHue
OKCHJIOB

OcnoBanus. Kiaccudukanus oCHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.

Homenknarypa ocHoBanuil. @u3nueckue U XUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonyuyenue ocHOBaHUI

2.8

Kucnorsl. Knaccudukanust xucnor. Homenknarypa kucinor. @Pusnmyeckue Hu
XUMHUYECKHE CBOWcTBa KHCIOT. Psgn aktuBHOcTH MetaioB H.H. bekerosa.
ITonyuenune kucior
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2.10

Comu. Howmenknatypa coneil. dusnyeckne M XHUMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue conen

I'eneTnyeckas CBA3b MCXKAY KiJIaCCaMU HEOPTaHUICCKUX COE€TUHEHHI

2.11

XUMHYECKUH DKCIIEPUMEHT: KaueCTBEHHOE OMpE/EICHUE COJEPKaHMsI KUCIOpOoaa B
BO3/IyXe, MoJy4YeHue, coOupanue, pacro3HaBaHWE W WU3YYCHUE CBOMCTB KHCIIOPOA,
HaOIt0/IeHre B3aMO/ICHUCTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBUS BOZHUKHOBEHUS U
MpeKpaleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB M OMUCAHHE
WX CBOWCTB, MOJYy4YeHHE, COOMpaHKE, Paclio3HaBaHWE M M3y4YeHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  menu(Ill)  (Bo3moxkHO
WCIIOIB30BaHNUE BUIEOMATEPHAIOB), HAOMI0IeHNEe 00pa3IOB BEIIECTB KOJTUYECTBOM |
MOJIb, HCCJIEIOBAHME OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C  Pa3IMYHOMN
pPacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIeH
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJECHCTBHE BOJBI C MeTaUlaMd (HaTpueMm |
KaJpllieM) (BO3MOXHO HCITOJIb30BAHHE BHIEOMATEPHAIIOB), OMPEEICHHE PAaCTBOPOB
KHCIIOT Y [IeJioYeld ¢ TOMOIIbI0 HWHAWKATOPOB, HCCIEIOBAaHUE OOpasIoB
HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS OKpPaCKH
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3.1

3.2

VMHJMKATOPOB B PACTBOpPAx KHUCIOT M ILIEJIOYEH, U3YyUEHUE B3aMMOJACHCTBUS OKCHJIA
menu(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHUCIOT C METaUIaMH, pEaKIui
HEUTpanu3alyy, TOJyYeHHE HEpPaCTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajula JPYyruM U3 pacTBOpPa COJIM, PEIICHHE SKCIEPUMEHTABHBIX 3a7ad MO TeMe
«BaxHennme KJI1acchl HEOPraHUYECKUX COECAUHEHUIN»

[Tepuonuueckuii 3akoH u I[leprnoanueckas cucteMa Xumudeckux snemeHTon .M.
MenaeneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

[lepBbie MOMBITKH KiIacCU(UKAIMU XUMHUYECKHX 3yeMeHTOB. [loHsaTue o rpymmax
CXOAHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMENbHbIE METallIbl, TaJIOTeHBI,
WHEPTHBIE Ta3bl). OJEMEHThI, KOTOpble O00pa3yloT aM(OTepHbIE OKCHABI U
TUIPOKCHIBI

[lepuonuueckuii 3akoH. Ilepumomgmyeckas cucrema Xumuyeckux sjaeMmeHToB J[.H.
MenneneeBa. KoporkomepuoaHas u jaiuHHonepuonHas ¢opmbl Ileprogudeckoit
cucrembl xuMuueckux odsiemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymimsl.
@u3nuecKuil CMbICI NOPSAIKOBOIO HOMEpPAa, HOMEPOB MEPUO/IA U TPYIIIBI 3JIEMEHTA
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Crpoenne aromoB. CocrtaB aroMHbIX sjaep. W3orombl. Onektponsl. CTpoeHHe
AJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBbIX 20 XMMUYECKUX dJIeMEeHTOB [lepuoandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme /.. Menzaeneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI pajuyca aTOMOB  XMMMUYECKHUX  3JIEMEHTOB,
METAIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO IpynmaM U MepuojaM. 3HaueHHE
IIepnonnueckoro 3akoHa U IlepuoauyecKkor CHUCTEMBI XMMUYECKUX DJIEMEHTOB JUIS
pa3BuUTHA HAayKH U npakTuku. [I.J1. MenaeneeB — yu€Hblil U rpaXk1aHuH

3.5

3.6

3.7

Xumuueckasi  cBsa3b.  KoBasieHTHass  (mOJsipHass W HEMOJIApHAsi)  CBA3b.
DNEeKTPOOTPUILIATETLHOCTh XUMHYECKUX 3JIeMeHTOB. MoHHas CBs3h

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuunu. Hpoueccm
OKHCJICHHS U BOCCTaHOBICeHUSA. OKHUCIUTENN 1 BOCCTAHOBUTEIIN

XUMUYECKUU OKCIICPUMCHT:. N3YUCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB,
B3aHMOJICHCTBHE THUAPOKCHU A [IUHKA C paCTBOpaMU KHCJIOT U meﬂoqeﬁ, IMPOBEACHHUC
OIIBITOB, WJUIFOCTPUPYIOHIUX MNPUMCPBI OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
(ropeHHe, pCaKuu pasjioKCHUA, COGI[I/IHGHI/IH)

9 KIIACC

Kon

1

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

BemecTBo 1 xumu4deckas pcaKknus. HOBTOpCHI/IC ‘

1.1

[lepnonnueckuit 3akoH. Ilepmonmueckas cucrema XUMUYECKHX diemeHTOB J[.M.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
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1.2

1.3

1.4

1.5

XUMHYCCKUX DJIEMEHTOB IIEPBBIX TpéX IEPUOA0B, Kallusd, KaJlblIUd U UX COG,Z[I/IHCHI/Iﬁ B
COOTBETCTBHH C IIOJIOXKCHUEM JJICMCHTOB B Hepnonnqecxoﬁ CUCTEME U CTPOCHHUEM
HnXx aroMoOB

CtpoeHue BemiecTBa: BUJIBI XUMUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAIIMYECKOW pEImETKH U BUJA
xumMuueckor cBs3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHHMYECKHUX BELECTB
(MeXayHapoaHas U TpUBHANIbHAS). XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHUYEeCKUX  COCJUHEHUN, TEeHEeTHYecKas  CBA3b
HEOPTraHWYECKHUX BEILECTB

Knaccugukanus XUMHUYECKMX pEAaKUMH 0 PAa3IUYHBIM MpU3HaKaM (M0 4HUCIy U
COCTaBY YYacCTBYIOLIUX B PEAKIMH BELIECTB, [0 TEIUIOBOMY 3P(PEKTY, 0 N3MEHEHHIO
CTENEHEeH OKUCIEHUS XHMUYECKHUX D3JIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMUUYECKHE PEaKLUU, TEPMOXUMUYECKUE YPAaBHEHUSI.
IToHsiTHE O CKOPOCTH XMMHUUYECKON peaKIIuu

ITouste 06 O6paTI/IMBIX u H606paTI/IMI>IX XUMHUYCCKHX pPCaKIUAX. ITonsatue o
TOMOT'CHHBIX M TI'CTCPOICHHLIX PCAKIUAX. ITonsatue o0 XMMHUYECKOM PaBHOBCCHHU.
CDaKTopBI, BJIMAIOINHUE Ha  CKOPOCTb XUMHYECKOH pe€akiuu W  IIOJIOKCHHUC
XUMHYCCKOI'0 paBHOBECHUS

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu, BHeKTpOHHLIﬁ 0ajaHC OKHUCIUTEILHO-

BOCCTaHOBHUTEIBbHOM pe€aKuuu. CocraBienne ypaBHCHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ C UCIIOJIb30OBAHHUEM MCTO/J1Ad 3JICKTPOHHOI'O OanaHca

1.6

1.7

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. OJIEKTPOJIUTHl U  HEDJIEKTPOJIMTHI.
Kartvonbl, aHnoOHbl. MeXaHM3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUAAMHU
xumudeckor cBs3u. CreneHb aucconuanuu. CunbHble U cialdble DIEKTPOIUTHI.
Peakunu noHHoro ooMeHa. Y cioBUs MPOTEKaHUs peakluii HOHHOTO OOMEHa, TOTHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakiuil. CBONCTBA KUCIOT, OCHOBAHMM U COJei
B CBETE TMpPEACTaBICHUN 00 SJIEKTPOJUTUYECKOW naucconmanuu. KauecTBeHHbIE
peakuuu Ha oHbI. [IoHATHE O THApPOIN3E Coen

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIESIMH KPUCTAUNIMYECKUX PEIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aiMasa), CIOKHBIX
BEIIECTB (XJIOpHAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOMH
PEaKIu OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE IIIEKTPOIPOBOAHOCTH
pacTBOPOB BEILIECTB, MpoIecca TUCCONUAIMN KUCIIOT, HIeJIo4eil U conell (BO3MOXKHO
UCTIOIF30BaHUE BHICOMATEPHAIIOB); TIPOBEIIEHUE OIBITOB, HJUIIOCTPUPYIOIIHX
NpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajllKa, BbIACIECHUE
rasa, oOpa3oBaHME BOJbI); OIBITOB, HJUTIOCTPHPYIOUIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peaKIuil (ropeHue, peakiuu pas3JIoKEHHs, COEIMHEHUs);
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX pEakIil Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

Hewmeramisr u ux COCINMHCHUA

2.1

O6H_[a}1 XapPaKTCPUCTHKA T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUS ATOMOB, XapaKTCPHLIC
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2.2

2.3

crenenn okucieHus. CrtpoeHue u (GU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
raJloreHOB. XHUMHUYECKHE CBOMCTBAa Ha mpUMepe XJiopa (B3aUMOJCHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Iienouyamu). XiopoBojaopoa. CoisiHas — KHCIIOTA,
XUMHUYECKHE CBOMCTBA, NIOJy4YEHUE, IpUMEHeHue. JlelicTBue XJIopa U XJI0pOBOAOPOJa
Ha OpraHu3M uejoBeka. BaxxHeiie XJI0puabpl U UX HaXO0XKACHUE B IPUPOJIC

OO6mas xapakrepuctuka smeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (pu3MUecKkue CBOICTBA MPOCTHIX
BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(HUKAINN KHCIOPOAA U CEpPHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (pU3HUECKHEe U XUMHUYECKUE
cBoiicTBa. OKcHBI CEpbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHasi KUCIIOTa,
¢u3nveckue U XMMUYECKHE CBOMCTBA (00IIME Kak MpEACTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMHUYECKHE PEaKIUu, Jekallie B OCHOBE MPOMBIIUICHHOTO
crocoba monyueHusi cepHoil Kuciorel. [lpumenenue. Conu CepHON KHUCIOTHI,
KaueCTBEHHasl peakuus Ha cyinbdaT-uoH. HaxoxaeHue cepbl U €€ COeNMHEHUN B
npupoge. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoLIEW Cpelbl COCIUHEHUSIMU CEpbl
(KHCTIOTHBIC ~ JIOKIOHM, 3arpsA3HEHHE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
[PEIOTBPALLICHUS

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETICHH OKUCIEHUS. A30T, paclpocTpaHeHHe B MpHUPoae, PUNUECKUE
U XUMH4YecKHe cBoiicTBa. KpyroBopotT a3zoTa B npupoje. AMMHAK, ero Gpusnieckue u
XUMHYECKHE CBOMCTBA, MOydeHUe U npuMeHeHne. Comu aMMOHHUS, UX (PU3NIECKHEe U
XUMHUYECKHE CBOMICTBa, npuMeHeHue. KauecTBeHHas peakuusi Ha HMOHbBl aMMOHUS.
A3oTHas KucioTa, €€ nojgydyeHue, pu3ndeckue U XMMUYECKUe cBoMcTBa (00mue Kak
MpEJICTaBUTENs Kjlacca KHUCIOT U cnenuguueckue). lVcmnonb3oBaHHWEe HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpANbHBIX ynoOpeHni. XuUMHUYecKoe 3arps3HEeHue
OKpY’Kalolled cpelbl COEAMHEHHSAMHM a30Ta (KUCIOTHBIE TOXAM, 3arps3HEHue
BO3/yXa, 1I0YBBI U BOJOEMOB)
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®ochop, amnorponHbie Moaudukauuum Qochopa, GuMUECKHMe U XUMUYECKUE
cBorictBa. Oxcua gocdopa(V) u dochopras kuciora, GU3NIECKUE U XUMHUUECKUE
cBoiicTBa, mnony4yeHue. Mcmonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

2.5

O6mas xapakrepuctuka 3meMeHToB [VA-rpymnmbl. OcoOG€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHUS. YTJIEepoA, aUIOTPOIHblE MOAU(pUKALINH,
pacrnpocTpaHeHHe B MpHpojae, PU3NYECKHE M XMUMHUYECKHE CBOMCTBa. AcopOums.
KpyroBoport yriepona B nmpupoae. OKcHIbl yriepoa, UX GU3NUYecKue 1 XuMHUIECKue
CBOWCTBa, [eiCTBUE Ha JKUBbIE OpPraHU3MblI, I[OJy4YeHHE U TPUMEHEHHE.
OKkosoruyeckre MpoOsieMbl, CBs3aHHble ¢ okcuaoMm yriepoaa(lV); rumoresa
r7100abHOTO MOTEIUIEHUS] KIIMMaTa; MapHUKOBBIM (P ¢eKT. YroapHas KUCIOTa U €&
coimu, WX (U3NYECKHE M XHMHUYECKHE CBOWCTBA, TOIy4YeHHE W TIPUMEHEHHE.
KauectBenHnast peakiuusi Ha KapOoHaT-MOHBI. Vcrmonb3oBaHue KapOOHATOB B OBITY,
MeIUIIIHE, TPOMBIIIIIEHHOCTH U CEITLCKOM XO035HCTBE
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2.6

2.7

[lepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, ATAaHOJ, TJIUIEPUH, YKCYCHasl KHCIIOTa).
Hx coctaB n xummuueckoe crpoeHue. IloHsaTHe 0 OMONIOTHYEeCKH BaKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KU3HM YeloBeKa. MaTepHanbHOE €AUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COECAUHEHUN

KpemHuii, ero ¢usuveckne W XMMUYECKHE CBOWCTBA, MOJYYCHHUE M TPUMEHCHHE.
CoenuHenus KkpeMHus B ipupoje. O6mue npeacrabieHust o0 okcuae kpemuusa(1V) u
KpeMHUEeBOW kucinore. CHIMKAThl, WX HUCHOJIb30BaHHWE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BakKHEWIIne CTPOUTENbHBIE MaTepHallbl: KepamuKa, CTEKIIO,
eMeHT, ©OeroH, xkeme300eToH. [IpobGnembl  Ge30macHOro0  MCHOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: H3yu4eHHE 00pa3l0B HEOPIraHWYECKUX BELIECTB, CBOMCTB
COJITHOM KHCJIOTBI; IIPOBCACHHNEC KAaYCCTBCHHBLIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI H
Ha6JIIOILCHI/IC IMPU3HAKOB HX MPOTCKaHHA, OIBITHI, OTPAXXAarOIIUC (1)I/I3I/I‘~I€CKI/IC n
XUMHYECKHE CBOWCTBA TaJOTCHOB W WX COCIUHEHHUH (BO3MOXHO HCIIOJIb30BAaHHUE
BUJICOMATEpHUAIOB); O3HAKOMJIEHME C oOpa3uaMu XJIOpUJIOB (TaJOreHHUI0B);
O3HAaKOMJICHHE C 00pa3laMu cepbl M €€ COCTMHEHUSIMU (BO3MOXKHO HCIOJIBb30BaHUE
BUJ/ICOMATEPHAJIOB); HaOJIO/EeHHE Mpomecca OOyrJIMBaHMS caxapa IOJA JeHCTBHEM
KOHLIEHTPUPOBAHHOW  CEpHOM  KHCJIOTHI;  HM3Y4Y€HHE XHMHYECKHX  CBOMCTB
pa30aBIICHHON CEpHON KHCJIOTHI, IPOBEICHNE KaYeCTBEHHOW peakiuu Ha Cynbdart-
WOH W HaONIOJCHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UISCKUMHU
cBoiicTBamMH a30Ta, (ocdopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJIEOMATEPHAIIOB), oOpa3liamMu a30THBIX W (PocOopHBIX ymOOpeHuit; MmoaydeHue,
coOMpaHue, pacro3HaBaHWE W HM3yYCHHWE CBOWCTB aMMHaKa; IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ocaT-uoH U U3ydeHUE NMPU3HAKOB MX
NPOTEKaHMs, B3aUMOJICHCTBHE KOHIEHTPUPOBAHHOM a30THOW KHCIOTBI C MEIbIO
(BO3MOXKHO UCIOJIb30BaHHUE BUJIEOMATEPHAJIOB); U3yueHue Moienei
KPUCTANIMYECKUX pelETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIIEHHE C
IpoleccoM aAcopOIMM  pPAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TPOTHBOTa3a; IOJyYeHHE, COOMpaHHe, pAclO3HAaBaHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIeHHE KadeCTBEHHBIX PEaKIUi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YUYCHUC IPHU3HAKOB UX MMPOTCKAHHA, O3HAKOMIICHHE C HpOJIYKHI/IefI
CUJINKATHOM MPOMBIINIJICHHOCTH, PCUHICHUC OKCICPHUMCHTAJIBHBIX 3aJa4d II0 TEMC
«BaxxHeiime HeMeTauIbl U UX COSAMHEHUS

3.1

3.2

MeTamisl 1 uX COCIMHCHUA

OO0mmass XapakTepUCTUKA XHMHUYECKHUX JJIEMEHTOB — METAIJIOB Ha OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux anemeHToB .M. Menneneesa u
ctpoeHust atoMoB. CTtpoeHue MeTamioB. Merajmnueckas CBA3b M MeETaNIMuecKast
KPUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHUM psAJT HAIPSIKEHUN METAIIOB

dusznueckue U XHMMHYECKHE CBOMCTBA METaJLIOB. OGIJ.[I/IC CITIOCOOBI MOJIYYCHU A
MmeTaiuioB. IloHsaTue o KOppo3un MCTAJJIOB, OCHOBHBIC CITIOCOOBI 3allUTBl HUX OT
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koppo3uu. CruiaBbl (CTajib, YyTryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y TIPOMBIIIIEHHOCTH

[[lemounble MeTamwibl: TOJNOXKeHUWE B Ilepuonnueckold CHUCTEME XUMHUYECKHUX
anementoB J[.M. MenzaeneeBa; cTpoeHHE HMX aTOMOB; HAXOXJACHHUE B MPHUPOJE.
Ouznyeckue U XUMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanusi). OKcuiasl U
TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHne nieIouHbIX METAIJIOB U UX COSAMHEHUN

34

[[{erouHO3eMENBbHBIE METAJLIBI MarHUil M KaJbLMW: nosiokeHue B llepuogumyeckoit
cucremMe xumuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoxXJaeHue B npupone. Puznyeckue U XMMUYECKHE CBOMCTBA MarHus U KaJlbLUs.
Baxueilimue coequHeHus Kanblusg (OKCHI, TMAPOKCUA, coiu). KECTKoCcTh BOIBI U
CrocoO0bl €€ ycTpaHeHus

3.5

AmomMuHuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snementos J[.U.
MenzeneeBa; CTpoeHUE aTOMa; HaXxoXAeHue B npupone. Pusnyeckue U XMuMUYECKUe
CBOWCTBA aTIOMUHMS. AM(OTEpHbIE CBOWCTBA OKCUAA U THAPOKCH/IA ATFOMUHMS

3.6

Kene3o: mosoxenue B llepmommueckoil cucreme xXuMu4eckux snemeHtoB JI.M.
MeHneneeBa; CTpOCHHE aTOMa; HaXOXKIAeHUE B Tpupoje. PU3NYSCKUE U XUMUICCKUE
cBomcTBa xene3a. Oxcuasl, rupokcuasl u conu xenesa(ll) u xenesza(Ill), ux cocras,
CBOIICTBa U MOJIy4YEeHHE

3.7

XVWMUYECKUH IKCTICPUMEHT: O3HAKOMIICHHE C 00pasllaMd METAJIOB M CILJIABOB, X
(U3HYECKUMHU CBONCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOYKHO
WCIIOJIb30BaHUE BUICOMATEPHAITIOB), OCOOCHHOCTEH B3aMMOCHCTBHSI OKCH/IA KA
W HaTpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIIEOBAHUE
CBOMCTB >KECTKOM BOJBI; MpoIlecca TOPEHHsS 3Kele3a B KUcIopone (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIUit
Ha WMOHBI (MarHus, Kaubplus, alIOMUHMS, IMHKa, kene3a(ll) u xeneza(Ill), menu(Il);
HaOII0/IEHUE U OMUCAHKE MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPHs, KaIus
U Kamblusg (BO3MOXKHO  HCITOJIb30BAHHWE  BHJICOMATEPUANIOB);  HCCIICIOBAHUE
aM(pOTEepHBIX CBOWCTB THJPOKCHJA AQTIOMHHHS W THAPOKCHIA IWHKA, pPEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIie MeTauTbl U UX COSTMHECHUSDY

XUMHS U OKpY>Karollas cpena

4.1

HoBsie maTepuansl u TexHonorud. Benjectsa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMHS U 3J0pOBbE. be3omacHoe MCIOIb30BaHNUE BEUIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast momMoIIs Tpyu XUMHUYECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI JKOJIOTMYECKOW TI'PaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKPYKAKOIIEH
cpensl [1/IK. Ponp xumuu B pemieHun HsKosoruyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YIJIEBOJOPONOB (Yrojib, MNPUPOAHBIA Ta3, He(PTh), MNPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMHUECKUH OJKCIIEPUMEHT: H3ydeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MOJIMMEPHbIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NMPoBePSIEMOro
TpeOOBaHMs

1

1.1

1.2

1.3

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl 0CHOBHOTO
o0miero oopaszopanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

(6] I103HaBaCMOCTH SIBIICHUI IIpUpoOabI, ITIOHUMaHHEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHUMHYECKOM HAayYKH KaK obnactu COBpPEMEHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6IJ.[CI>1 KYJIbTYpbl U HpaKTH‘ICCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIIOBUSAX COBPEMCHHOTO O6H.I€CTB21; IIOHHMMAaHUC
MECTa XUMUU CPpCAU NPYIUX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCETOJAX IIO3HAHUA, B TOM YHCJIC DIDKCICPUMCHTAJIBbHBIX U
TCOPCTUUCCKUX MCTOHAX HCCIICAOBAHUA BCHICCTB U U3YUYCHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHUEC UCIIOJIb30BATH MOACIIN IJIsA 00BsCHEHHS CTPOCHHA aTOMOB
" MOJICKYII

0 cdepax mnpodeccHoHAIBHON ICSITEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBPEMCHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTHXKCHHUSX
XHUMUYECKON HAyKH, YTO MO3BOJUT OOYYAIOIIUMCS PAacCMAaTPHBATh XUMHUIO
Kak cdepy cBoer Oynymiell mpodecCHoHaIbHONU IEesTeNbHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHH KakK MpOoGUIHHOTO MpeaMeTa Mpy Mepexonie Ha
YPOBEHB CpeTHEr0 00111eTr0 00pa3oBaHUs

Bnanenne cucreMoM XHMHUYECKHX 3HAHHU U YMCHHUC TPUMCHATH CUCTCMY
XHUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

2.1

BOKHEUIIINE XUMUYECKHUE TIOHITHS: XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS W HEOIHOPOIHAS
CMeCh, OTHOCUTEJIbHBIE aTOMHAasi M MOJICKYJSpHAs MAacChl, KOJIHYECTBO
BEIIECTBa, MOJb, MOJSpPHAs Macca, MOJSPHBIH O0BEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, CONb (CpelHsisA), XUMUYECKasl peaklvs, PeaKkiuu COeIUHEHUS,
peaKIuu pa3jokKeHUs, peaklu 3aMelIeHUs, peakluu oOMeHa, TEIIOoBOU
s ekt peakimu, 5K30- U IHIOTEPMUUECKHE PEAKINH, PaCTBOpP, MaccoBas
JIOJISI XUMUYECKOTO dJIEMEHTa B COSAMHEHUH, MacCOBast J0JISl M TIPOIICHTHAs
KOHIICHTpAIlMs BEIIECTBA B PACTBOpE, SAPO aToOMa, JSJICKTPOHHBIA CJIOU
aromMa, aToOMHas opOWTasb, paguyc aroma, BaJCHTHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKasi CBS3b, DJICKTPOOTPHUIATEIHHOCTh, MOJSIPHAS U
HEMOJISIpHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBSA3b, METaJUIMUECKas CBS3b,
KpUCTAJIMYecKast ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJuIn4yecKas,
MOJIEKYJISIpHAsi), WOH, KATHOH, aHWOH, OJIIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTHYECKAs]  AWCCOIMAINS,  pEaKIuu  HOHHOTO  oOMeHa,
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2.3

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peaxuuu, OKHUCIIUTEIh u
BOCCTAHOBUTEJb, OKHCIIEHUE U BOCCTAHOBJICHHUE, DJIEKTPOIN3, XUMHUECKOE
paBHOBecHe, 0OpaTUMbIe U HEOOpaTHMbIE PEAKIIUH, CKOPOCTh XUMUYECKOU
peakuuu, katanusarop, [1/IK, koppo3us meTauios, CIuiaBbl

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XHMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauyeckuii 3akoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpO

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIpHAS TEOpHsl, TEOpHUs
AIIEKTPOJINTUYECKON JUCCOLMALUU

3.1

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOLLIEH

YMEHHE MPaBWJIBHO HCMOJIb30BaTh M3y4EHHBIC BEIIECTBA U MaTepHalbl (B
TOM YHCIIE MUHEpallbHble yIOOpEHHS, METaIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIIIEBOAOPOJOB (YIJisi, TPUPOIHOTO
ra3a, He)TH) B OBITY, CEJILCKOM XO35HCTBE, HA MPOU3BOJICTBE M TOHUMAHUE
3HAYCHUsSl KUPOB, OEIKOB, YIJIEBOJOB JJIsl OPraHM3Ma YEIIOBEKAa; YMEHHUE
MIPOTHO3UPOBATH BIMSIHUE BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKa U OKPYIKAIOLLYI0 IPUPOJIHYIO Cpeny

3.2

33

YMEHHE UHTETPUPOBATh XUMUYECKHE 3HAHUSI CO 3HAHUSMU JPYTUX YUeOHBIX
MPEIMETOB
HaJU4KMe OMbITa PadOTHl C Pa3IMYHBIMM HCTOYHUKAMU HH(POpPMALUH II0

XUMUM  (HayyHas W Hay4yHO-NIOMYJIsIpHas  JIUTEpaTypa,  CJIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHMBHO OLEHUBaTh HHGPOpMAIMI0O O BEIIeCTBax, MX
IIPEBPALICHUAX U MPAKTHYECKOM IPUMEHEHUU U YMEHHE MCIOJIb30BaTh €€
JUIs peleHns yueOHO-T03HaBaTeNbHbIX 3a7a4

Brmagenue ocHOBaMM NOHATHMHMHOIO anmapara M CHMBOJIWYECKOIO S3bIKA
XUMHUH JUIsI COCTaBIeHUS (POPMYJT HEOPraHMYECKHUX BEIECTB, YpaBHEHUU
XUMUYECKUX peakiuii; ocHoBaMu xuMuyeckoid HomeHkIaTypsl (IUPAC u
TPUBHATBHOM)

YMeHne o0bsICHATH CBSI3b MOJI0OKEHUs d7ieMeHTa B [lepuoandeckoil cucreme
C YHCIIOBBIMH  XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHWMHUYECKHX
9JIEMEHTOB (COCTaB M 3apsAl  sjapa, oOO0IIee YHCIO DJIEKTPOHOB),
pacmpeneNieHieM DJJIGKTPOHOB 1O DJHEPreTHYECKMM YPOBHSM aTOMOB
MEPBBIX TPEX MEPUOAOB, KU U KaIbIUs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKHX
ANEMEHTOB (paJiyc aToma, »JJIEKTPOOTPHUIATEIBHOCTH), TMPOCTBIX U
CJIOKHBIX BCIICCTB OT ITOJOXCHUS DJICMCHTOB B Hepno;mqecxoﬁ CUCTEMC (B
MaJbIX MEepUoJiaXx M TJIaBHBIX MOJATPYIMIMAx) M DJIEKTPOHHOIO CTPOCHUS
aToMma

YMenue kinaccupuuupoBarh:
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7.1 XUMHUYECKHUE DJIEMEHTHI
7.2 HEOpraHUYECKUE BEIECTBA
7.3 XUMHUYECKHE PEAKIIHHI
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BU/JI XUMHUYECKOM CBSI3U M TUI KPUCTAJUTMUECKOM CTPYKTYPBHI B COETUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHCJIUTEh U BOCCTAHOBUTEb
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOA, rpadur, ammas, KpeMHUH,
9.1 aszot, (ocdop, cepa, Xyop, HATPHUH, KaTUH, MarHUi, KaJdbIUH, aTIOMUHHM,
KeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO, CEPOBOJOPOJA, OKCHUIBI M TUIAPOKCUIbl MeTauioB I[-IIA
9. rpynmn, antomunus, meau (1), uunka, sxenesa (I u III), okcuasr yrnepona (11
' u IV), kpemuus (IV), azora u ¢docdopa (IIl u V), ceper (IV u VI),
CEepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHasi, yroiapHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3HPOBATh M XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa U CTPOEHHMs, MPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT MX
' CBOICTB, BO3MOXHOCTb MPOTEKAHMSI XUMHUYECKMX IMpEBpallleHUH B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe cOCTaBIsATh MOJICKYJIIPHBIE M MOHHBIE YPAaBHEHHS PEaKIuii, B TOM
qHCIe:
10.1 peaxkiuii HOHHOTO OOMeHa
10.2 OKHCIIMTENBHO-BOCCTAHOBUTEBHBIX PEAKLINI
103 WUTFOCTPUPYIOLINX XMUMHYECKHE CBOMCTBAa HM3YyUYEHHBIX KJIACCOB (TPYIII)
' HEOPraHMYECKHUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MKy HUIMHU
11 YMeHue BIYUCIATH (IPOBOJAUTDH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
' JTOJTF0 XUMHYECKOTO 3JIEMEHTA B COSTMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUi U HAXOIUTh KOJIMUYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
2.1 OCHOBHBIMH METOJIaMU HAy4HOTO I[IO3HaHUs (HaONIO/IeHHUe, H3MEpEeHue,

9KCIICPUMCHT, MO,[[CJ'II/IpOBaHI/Ie) Ipu MU3YYCHHU BCHICCTB U XUMHUUYCCKUX
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12.2

ABJICHUHN; yMeHHEe c(hOopMyIHpoBaTh MPOOIEMY M MPEAJIONKUTh MyTH €&
pelieHus

0e301macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKOU MOCYI0M U
1abopaTOpHBIM 000PYTI0BAHUEM

12.3

mpaBwJIaMyd O€30MMaCHOTO OOpAaIeHHs C BEIIECTBAMH, HCIIOJIB3yeMBIMH B
MOBCEIHCBHON JKM3HU, MpaBUIAMH TOBEICHUS B MEMSIX COCpexeHUS
370pOBbSl M OKPYXKAIOIIEH NPUPOJHOW Cpelpl; INOHMMAHUE Bpena
(ormacHOCTH) BO3JICUCTBHS HA KUBBIE OPTraHU3MBbI ONPEACIEHHBIX BEIIECTB,
CIocoO0B YMEHbILIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

13

13.1

13.2

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC U OIIMCAHUC (1)I/ISI/IIICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC C
Q)HSHHCCKI/IMI/I U XUMHUYCCKUMHU ABJICHUAMHU; OIIbIThI, HWIUIIOCTPUPYIOLIUC

IIPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKIUI

HU3YUCHUC CII0CO00B pasaCIICHUA cMecei

13.3

13.4

13.5

IIOJIy4E€HUE KUCIOPOJa M M3YyYCHHE €rO CBOMCTB; IOJIYYEHHME BOIOPOIA U
WU3Y4YECHHE €r0 CBOMCTB; IMOJIYYCHHME YIVICKMCIOIO ra3a M H3Y4YCHHE €ro
CBOMCTB; IIOJy4YE€HUE aMMHAKa U U3y4YECHHE €Tr0 CBOMCTB

MPUTOTOBJICHUE  PAcCTBOPOB C  ONPENEIEHHOM  MaccoBOMl  JoJei
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIWKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPEICIICHUS XapaKTepa cpeibl B paCTBOPax KUCIOT U MIET0Yei

13.6

HUCCICIOBAaHUC U OIIMCAHHEC CBOMCTB HCOPTaHNUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHHUC BSaHMOHeﬁCTBHﬂ KHUCJIOT C MCETajlllaMH, OKCHIaMH
MCTAJIJIOB, PACTBOPUMBIMH MW HCEPACTBOPUMBIMH OCHOBAHUSAMMH, COJISIMU;
MOJIY4YCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/’I; BBITCCHCHHUEC OJHOT0O MCTaJlia
ApyrumMm Hu3 pacTtBOpa COJIM; HUCCICAOBAHUC aM(pOTepHBIX CBOICTB
THAPOKCHUIAOB AJIFOMHUHUA U ITUHKA

13.7

PECIICHUC OKCICPUMCECHTAJIBHBIX 3aaa4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNUYCCKUX CoeﬂHHeHHﬁ)); <<3J'ICKTpOJ'II/ITI/I‘IeCKa$I JUCCOIIHAIIHS,
«BakHennue HeMEeTaUIbl U UX COCOUHCHUSA, «Baxkneinue MeTaiabl U UX
COCOAUHCHUA

13.8

XUMHUYECKHE DKCIIEPUMEHTHI, WJUTFOCTPUPYIONINE TPU3HAKH TPOTEKAHUS
peakIuii HOHHOTO 0OMEHa; KaYeCTBCHHBIC PEaklny Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX WMOHBI: XJOPUI-, OpOoMUA-, HOAUA-, CyibdaT-, pocdar-,
KapOoOHAT-, CWJIMKAT-aHUOHBI, TUIPOKCUI-UOHBI, KAaTHOHBl aMMOHUS,
MarHusi, KaJibllus, adloMUHUs, kene3za (2+) u xeneza (3+), megm (2+),
IIUHKA

14
14.1

VYmMmenue:

MMpEaACTaBJIATb PE3YIbTAThI OKCIICPUMCHTA B (bopMe BBIBOAOB,
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J0Ka3aTecJIbCTB, I‘pa(bI/IKOB n Ta6J'II/ILI U BBIABJIIATH OMIIMPHUYCCKUC
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3W MEXKAY pEATbHO HAONIOIaeMbIMH XHUMHYECKUMU
14.2 ABIIGHUSIMA W TPOLIECCaMH, MPOUCXOASIIUMU B MaKpo- M MHKPOMHPE,
OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

1.1

1.2

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI U MOJICKYIJIbI. Xumudeckne 35eMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckasi ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHX 3JIeMeHTOB. (CTemneHb
OKHCIICHUS

1.4

1.5

1.6

3aKoH IIOCTOAHCTBA  COCTaBa BCIICCTB. OTHOCHUTENLHASA aTOMHasAa Macca.
OTtHOCHUTEILHAS MOJICKYJIApHasg Macca. MaccoBas moas XHMHUYECKOTO DJICMEHTa B
COCAUMHCHNU

KonnuectBo BemectBa. Monbk. Monspaas wmacca. MonspHblii 00bEM  Tra3oB.
B3anmocBs3b KOJIMYECTBA, MACCHI U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
dusnyeckue U XUMHUYECKUE SBJICHUA. XUMHUYECKas Peakius U e€ MPU3HAKU. 3aKOH
COXpaHEHUSI MACChI BELIECTB. XUMHUUYECKHE YPaBHEHUS

2.1

22

[Iepnonnueckuit 3axkoH u Ilepuonmueckas cucrtema XuUMHYECKUX 3ieMeHToB J[.M.
MenneneeBa. CTpoeHre aTOMOB

Hepnoz[nqecxnﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CUCTCEMAa XHUMHUYCCKHUX JJICMCHTOB I[I/I
MeHaeneena. HepI/IOI[BI U T'PYHIIbL. ®Ou3nyecKuii CMBICHI OopAAKOBOI'0O HOMCEpaA,
HOMCPOB II€pUOJa U TPYHIIIbI 3JICMCHTA

CTpOCHI/Ie aromoB. CoCTaB aTOMHBIX AACP. H3oTomsbl. BHCKTpOHBI. CTpOGHI/Ie

AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHUX A1eMeHTOB [lepuoanueckoit
cuctemsl [I.1. MeHneneeBa

23

3aKOHOMEPHOCTH B HU3MEHEHHH CBOMCTB XMMHUYECKHX DJEMEHTOB TEPBBIX TPEX
NMEepUoJIOB, Kalusg, Kaubliksd (paguyca aToOMOB,  DJIEKTPOOTPHIIATEIILHOCTH,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB) M MX COECIMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJ1eMEeHTOB B [leproanueckoil cucteMe u CTpOEHUEM UX aTOMOB

3.1

32

Crtpoenue BemecTna

Xumuyeckass  cBsizb.  KoBaneHTHas  (MOdsipHas W HEMOJSIpHAsi)  CBSI3b.
DNEKTPOOTPUIIATEIFHOCTh XUMHYECKHUX 3JIEMEHTOB. MoHHas cBs3b. Merammueckas
CBSI3b

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOICTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN PEMIETKH U BUA XUMUYECKOU CBS3U

4.1

Baxnelime npeAcTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnmelr U ux
coennHeHns. MeTaniabl M UX COeTUHEHUS

Knaccupukanuss ©u HOMEHKIATypa HEOPraHMYECKUX COCIUHEHHWH: OKCHIOB
(comeobOpasyrole: OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HECOIE00pa3yIOIIHE;
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OCHOBaHU# (LIENOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOICOAEPKALIIE
1 OECKHUCIOPOAHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH (CPeIHUX U KUCIIBIX)

dusznueckue M XUMHYCCKHE CBOMCTBa MIPOCThIX BCHICCTB-HCMCTAJJIOB: BOJOpPOJA,

4.2 XJIOpa, KUCI0pO/ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
@u3nyecKkue U XUMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JUTHS, HATpPUs,
4.3 Kalus, MarHus ¥ KalblMsl, aJlOMUHUS, JKele3a. OJEKTPOXMMMUYECKUN Pl
HaIPSHKEHUN METaJIOB
44 ®usznueckue M XUMHUYECKHME CBOWCTBA BOJOPOJHBIX COECIMHEHHH HEMETAJIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
dusnyeckue U XMMHUYECKUE CBOMCTBA OKCHI0B HemeTauioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV). Ilomyuenue oxcumoB
HEMETAaJUIOB
46 Xumunyeckue cBoiictBa okcuaoB: MetamuioB IA-IIIA rpynn, umska, menu(ll) u
xenesa(Il, II). ITonyyeHue okcu10B METAILIIOB
XUMHUECKUEe CBONCTBA OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB (Ha mpumepe
4.7 TUAPOKCUIOB AJIIOMUHUSA, XKelle3a, HMHKa). [loaydeHne ocHOBaHMI U aM(pOTEpHBIX
TUIPOKCUIOB
OO0mue XUMHUYECKHE CBOMICTBa KHCIOT: XJIOPOBOJOPOJHOM, CEpPOBOIOPOIAHOM,
43 CEpHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHHEBOW, yroiapHOU. (colble
’ XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOW Kucinor. [lomyueHue
KHCIIOT
4.9 OO0ume xuMHUYecKkre cBoicTBa cpeHux coiell. [lomyuenue comneit
410 [lonyuenue, cobupaHue, paclo3HaBaHWE BOJOPOJAA, KHUCIOpPOJa, AaMMHaka,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [TonydeHne ammMaka, CEpHOM M a30THOM KHUCIOT B IpoMblluieHHOCTH. OOmme
, CHOCOOBI MOTYYEHUS METAIUIOB
4.12  T'eHeTnuecKasl CBSI3b MEXy KJIaCCaMU HEOPTAaHUYECKUX COEAVNHEHNUN
5 XHWMHUYECKUE PEAKIUU
Knaccugukanus XUMHYECKMX peakIUil MO pa3IMyYHbIM MPU3HAKAM: [0 YHCIY H
5.1 COCTaBY YYacCTBYIOIIUX B PEaKIMHU BEIIECTB, 10 TEIIOBOMY 3(p(eKTy, M0 U3MEHEHHIO
CTETNIEHEW OKUCIICHHSI XUMHUYECKHUX JIEMEHTOB
50 TemnoBoil 3pdeKkT XUMHUYECKON peakuu, TEPMOXMUMHUYECKUE YpaBHEHMs. DK30- U
' SHAOTEPMHUUYECKUE PeaKINK. TepMOXUMHUYECKHE YPaBHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENIbHbIE peakuuu. OKUCIAUTENTH U BOCCTAaHOBHUTEIIU.
5.3 IIpoueccsl OKHCIIEHUS u BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEaKIIUN
5.4 Teopust 2MEKTPONIMTUYECKON Juccounanuu. KaTnoHbI, aHUOHBI. DJEKTPOJIMUTHI U
’ HERJIEKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPOauThl. CTeneHb AUCCOLUAINH
55 Peakiun nonHoro oomMeHa. Y clIoBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHA, MOJTHBIC

)41 COKpaH_IéHHLIC HOHHBIC YPABHCHUS peaKuHﬁ
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6 XUMHUSA U OKpY>Karollas cpena
BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelloBeKa. be3omacHoe

6.1 UCIIOJIb30BAaHME BEIIECTB M XMMHUYECKHUX peakiuii B maboparopuu u ObiTy. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABICHUSIX
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOWIEH cpenpl (KUCIOTHBIE MOXKIHU, 3arps3HEHHE
IOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOoOIeM. Y CHIICHHE MapHUKOBOTO (D dekTa, pa3pyiieHue 030HOBOTO
cios
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH M CENbCKOM Xo3siicTBe. [IprMeHeHHe MeTamioB |

6.3 CIUIaBOB (CTajib, YYI'yH, JIOPAJIOMUHUNA, OpOH3a) B OBITY M IPOMBIIIIEHHOCTH HX
coenquHeHuil. [loHATHE O KOPpPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIMTHI UX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKHU YTIACBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COSAMHEHHSIX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOI, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

’ [TonsTre 0 OMOJOTHYECKH BAXKHBIX BEIIECTBAX: )KMpax, OENIKax, yriieBoJax — M UX

POJIH B KU3HU YEIIOBEKA

7 Pacuérnr:

7.1 o ¢popMysaM XUMHYECKUX COCTUHEHUN

7.2 Macchl (MaccoBOi) 10J1M paCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3 10 XMMAYECKHM ypaBHEHUSIM
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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