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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma M0 XMMHHM OCHOBHOIO 0O0mHIEro oOpasoBaHus (yriyOJEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[Iporpamma mo XuMHM pa3paboTaHa C LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOydeHMs, BOCHHMTAHHMS M Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pachpeleseHue IO  KiaccaM, pPEeKOMEHIYEMYIO
NOCJIEIOBATEABHOCTh M3YYEHUS XHMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOro ImpoLecca, BO3PACTHBIX
ocobeHHOCcTe oOyuaromuxcs. B mporpamme 1o XUMHM — yYUTBIBAOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOydeHHs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS HUHTEIIEKTYalIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJIb UTParOT (POPMUPYEMBIE XUMHEHN MTPEACTABICHHS O MIPEBPAILICHUSIX SJHEPTUU U
BEUIECTB B MPHUPOJE, O MyTSAX pEUIeHHUs TI00aJbHBIX NPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMUpOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydYamoIIMXCs, HX oOmell u
GyHKIIMOHATBEHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaromMXxcs, HaBBIKOB KX CaMOCTOSITENIbHOW  Y4eOHOW  JAesITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM JKHU3HU, TaK U B POPECCUOHATIBLHON AESITEIbHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUM O €TUHCTBE MPUPOABI U YEIOBEKA, SIBISETCS KIIOUEBBIM HTAlOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHHHM XHMHUHM OOECIEUYMBAIOTCA CIEHH(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI NIEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yueHuto. CojepikaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMHUYECKON KMHETHKE ¥ TEPMOIUHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3WPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYCCKOTO TMPUMEHEHUS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaep)KaHWs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCIIOJIb30BAHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXalomuid Mup, Owosnorus, ¢GusnkKa, MareMartuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocHOBHOTO 001Iero o0pa3oBaHUsl MO XUMHUU (yriyOJIEHHBIN
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKU Y4eOHOrO MpeaMeTra W O00ECTEUCHHE YCIENTHOTO
oOydyeHHsT Ha CJeAylolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BHBAIONIAs W MPAKTUYECKash HAMNPaBICHHOCTh OOYYCHHUS XHMHH,
mupdepenumanuss  o0ydeHHUs,  BKJIOYArOmas  OpPOQWIbHYIO  MOJATOTOBKY



oOy4Jarommxcss M TMOCJIEAyIolee CaMOOIpeeieHe B BbIOOpE HampaBJICHUS
oOydeHus B Npo(PUIBHBIX KJIaccax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodecCHOHaTbHON OPUEHTAIUY U HAMIPABJICHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalIbHBIE W TBOPYECKHUE
CIIOCOOHOCTH TPH  U3YYEHUH Yy4eOHOro TmpeaMera, HEoOXOauMble IS
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[IporpaMmma 1o xumuu (yriayOJ€HHBI ypOBEHb) TpeAHa3HAUYCHA MJis
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONUX MPOTPAMMBI
muddepennupoBanHoTro (Yrimy0n€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUM XUMUHU, U3y4aeMOl Ha yriIyOJIGHHOM YpPOBHE,
peanu3yrloTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIacTU COBPEMEHHOTO €CTECTBO3HAHUA, O0JIACTU MPAKTHUYECKON NESITEIbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — BAKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B MPUOOIICHUH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH M3YYCHUHM BEMIECTB W XUMHUYCCKUX PEaKIIHH,
dbopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHLHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TNPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M Yy4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XMMHUM OTPAKAIOT HAMPABICHHOCTh 00yUEHUS HA PA3BUTUE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEeH:

dbopMUpOBaHUE UWHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi IOHUMAHHS XUMHYECKOM
CTOPOHBI SIBIICHUM OKPYIKAIOIIEro MUpPa, OCBOCHHE SI3bIKa HAYKU,

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
WCCJIENOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMupoOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEro MHUpPa, MCHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE TMPU H3YyUYCHHUU



XUMHUH, MPUMEHSTh HMX MpPU pElIeHUH Npo0ieM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM EATEIbHOCTH;

pa3BuTHE Yy oOOydarouuxcsi HMHTepeca K M3yUYeHHI0 XUMHUM U chepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILIETO PO U HAIIPABICHHOCTH JAIBHEUIIIETO 00yUYCeHHS,;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJbTYphl, HENPHUITHE JEUCTBUM, MPUHOCAIIUX BpPE.
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

Ha yriny6nénnoe uzydenue yueGHOro npeamera «Xumush» oTBoauTcs mo 102
yaca B 8 n 9 knaccax (3 yaca B Hefiento), Bcero 204 vaca 3a 1Ba roja 00y4yeHus.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiectBa. Duznueckue W XUMHYECKHME CBOMCTBA BEUIECTB. ArperaTHble
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHnss 0 HaydyHOM NO3HAHWM HAa
AMIIUPUYECKOM YPOBHE: HAOJIO/ICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNUE,
BblunciieHue. [IpencraBieHuss 0 HayyHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHUYEeCKOM Jabopatopuu. IIpaBuna Oe3omacHoro oOpaleHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa m XuMUYeCKHE peakUUH. ATOMBI W MOJICKYJbl. XUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeaeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GopMyn OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 40JIsl XMMUYECKOrO 3JIEMEHTa B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuectBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3p KOIM4eCTBa,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxoxkaeHue mnpocreiein (hopMyibl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus NpoTeKaHUss XUMUUYECKUX PEaKLMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.



XuMHUYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEaKIUi (COeAMHEHUS, PA3I0KEHNUS,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B Ja0OpaTopuud W TpHUEMaMu
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBIeHWE BOCKA, TasHHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHHWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COIbI WM
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
KonuuectBoM | Mosb. HaOmioneHwe u omnMcaHue TNPU3HAKOB MPOTEKAHUs
XUMHYECKUX PeakUuil (pa3iloKeHHE caxapa, B3aMOJCHCTBUE CEPHOM KHUCIIOTHI C
xjopugoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (ll) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco0OB  paszzieneHus cMmeced (C  MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbIIIapUBaHUE, AUCTUILIALNS, XpoMaTorpadus), IPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAacCCBI.

Baskneiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnenns o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3ayxa. 3aKoH
ABorampo. Momsipublii  00bEM ra3oB. OTHOcUTENbHAss IUIOTHOCTh Ta30B.
OmnpeneneHue OTHOCUTENBHONW MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemeHT M mpocToe BemecTBo. HaxoxkaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUu TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl Moy4YeHus: KUCI0po/ia B Ja00paTOpUu U NpOMBIIUIEHHOCTH. [loHsATHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBolt 3h(deKT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi U METaHa B
KayecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBom 3 dexre.

Bonopox — »smeMeHT M mpoctoe BeniecTBo. HaxoxzaeHue Boaopona B
npupoae, (U3MYECKUE M XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonarue o kucnorax u consx. Mcnonb3oBanue BoJopoJa B KaUeCTBE
TOIUIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIe M HEHACBIIMIEHHbIE PacTBOpPbl. PacTBOPHMOCTH BEIIECTB B BOJIE.
dakTOphl, BIUSIONIME HAa PACTBOPUMOCTh TBEPJBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
uHaMKaTopax. KpyroBopoT BOAbl B MOPUPOJE. 3arps3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHBIE
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnorel. Kimaccubukanus kucioT. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOEICTBHUE ¢ METAJJIaMHU, C OKCUJaMU METAJIJIOB, OCHOBAaHUSAMH U COJISIMU).
Psan axktuBHoctn meraiuioB H.H. bekeroma. Ilomyuenwe xucinor. Kucimorsl B
MpUpoe, IPUMEHECHUE BAKHEHIIIUX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexXyHapoiHas HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI TojydeHus. HepacTBopuMble OCHOBaHUS, HX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 am@oOTepHBIX TUAPOKCHAAX (HA MPUMEPE TUAPOKCHAOB LMHKA U
AJTIOMUHHMS ). XUMHYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU U IIETOYaAMH )
U TIOJTyYEHHE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapaKTEepHbICE XMMHUYECKHE CBOWMCTBA Ha mpuMepe cpeanux coseit. [lonyuenne
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OMPEAECICHUE COAEPKaHUS KUCI0pOJia B BO3IYXE;

MoJIyuyeHue, cCoOMpaHue, paclio3HaBaHWE U U3yUYCHHUE CBOMCTB KUCIIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEHIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3aMMOJICHCTBHE BoZopoia ¢ okcuaom mMeau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJIEHCTBHE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIUEM);

OIPEEICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO NHANKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3aumozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KUCITOTHI,
KHCJIOT C METAJJIAMU, PEAKLUI HENTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

peuIeHrue HKCIEPUMEHTANIbHBIX 3a7ad 1o Teme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCTUHEHUIN.

Ilepnoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
emeHTOB /I. 1. MenaesieeBa

Crpoennie aToMOB. XUMHYecKasi CBsI3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBbrle MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3jeMeHToB. [loHsiTHe O
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropoJHbIX) raszax. OJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUABI U TUIAPOKCHUIBI.

ITeprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHA.
Ilepuonnueckas cucremMa xumuueckux osnemeHtoB [, WM. MeHnneneena.
KopoTtkonepruoanas u iauHHONEepuoaHas ¢opmel tabmuubl «llepuonnyeckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTaB aTOMHBIX snuep. M3oTombl. PaaroakTUBHOCTS.
DNeKTpOHBI. DJIEKTPOHHAs OpOUTaNb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MeproJia ¥ rpymnsbl 35eMenTa. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremst J1. 1. Menzaeneesa:



pacupenesieHue 3JIEKTPOHOB II0 JHEPreTHUYECKHM YPOBHSM, IIOAYPOBHSIM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpyHnaM M IEepUoAaM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJiokeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku M npaktuku. [[. V. MenneneeB — ydeHbld U
IrpakK1aHUH.

DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHYECKasi CBA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHs KOBAJICHTHOM U
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucramnnueckue u amopdHble BemiecTBa. TuNbl  KpUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpenenceHue CTENEHEN OKHCIECHHS AaTOMOB B
OMHApHBIX  coeauHEeHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEAKLHUU.
[Ipoueccbl OKUCIEHHMS M BOCCTAHOBIEHUSA. OKUCIUTENM W BOCCTAHOBUTEIIH.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OaiaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMy METaJUIOB U HEMETAJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIIHA PHUCYHKOB, MOJECIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJCHNUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIUHN (TOpEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHU ).

MesxknpeaMeTHble CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHM B § Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATHM, TAK U TOHATUN, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHTHS: ABJICHHUE (MPOIECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJICITb.

®duzuka: sBICHUA NPUPONbI, (U3UYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIUMYMHBI, EAMHMIBI H3MEpeHHs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH M TBEPHAbIX (KPUCTATMYECKHX) Tell, DICKTPUICCKHU
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpANIbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUECKAE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KVIACC

BemecTBo U XMMHYecKasi peakius

[loBTOpeHne u yriyOieHue 3HAaHUN OCHOBHBIX pPa3leioB Kypca 8 Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE 51 Ka4yeCTBEHHBIE XapaKTEPUCTUKU (pamuyc,
AIEKTPOOTPULIATEIIBHOCTD, DHEPIUs VMOHM3ALIH). IlocnenoBaTenbHOCTD
3aMOJHEHUSI JJIEKTPOHHBIX OpOMTaNel aToMOB MalbIX MepuojioB. OcoOeHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ilepuoguyeckas cucremMa XMMMUYECKHUX DJJIEMEHTOB B CBETE IIPEACTABICHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJEHTHOCTb. IIpencraBieHune o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(37IEKTPOOTPULIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, XKHIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: WOHHAs, KOBAJEHTHas (HEMOJspHasd,
noJyisipHast); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexmoleKkynsipHble B3aUMOJICHCTBUS (BOJAOPOJHAS CBS3b, CUJIbl BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, HOHHAs, METAJINYECKas,
MOJIEKYJISIpHAsi — U 0COOEHHOCTU UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XMUMUYECKMX  PEAKLIUM.
Knaccudukanuss XMMHUYECKUX pEaKUUid MO Pa3IMYHbIM MpHU3HaKaM (M0 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B pEaKIMH BEUIECTB, IO TEIIOBOMY 3(¢eKTy, II0
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO Pearupyrolinx BEIECTB).

DJIEMEHTBl ~XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHKa XUMHUYECKHUX
peakuuii. TeruioBoit 3hdexT XUMHUECKol peakiuu. DK30- U IHIOTCPMUUYECKHE
peakuuy, TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH lecca W e€ro clueicTBUs.
Brluncnennst o TEpMOXUMHUYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKUMU. 3aKOH JEHCTBYIOIIMX MaccC.
@akTOphl, BIAUSAIOMIME HA CKOPOCTh XMMHUYECKON pEaKkIHMU. JDHEPrus aKTUBAILUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUIECKUX peakiusix. [Torstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOT0 paBHOBecHs. DakTophl, BIUSIOIIAE HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IMPOTEKAHUS  XUMHUYECKHUX
MPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX HA OCHOBE MPEACTABICHUNA 00 M3yUYECHHBIX
AJIEMEHTAaX XUMUYECKOM KHHETUKU U TEPMOAUHAMHUKHU.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA XMMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHUS. BakHble OKHUCIWUTENIM U BOCCTaHOBUTENW. [lepmaHranar kauus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAaHUEM METO/A JIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKass Jauccounanusl. XUMHUYECKHE PEAKIUU B PacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  Jucconmanuu. PacTBopeHue kak  (Qu3MKO-
xuMuueckui npouecc. [loHsiTHe 0 rugpaTax U KpUCTaIOruapaTax. JIEKTPOIATHI
M HEEKTponauThl. KaTHOHBI, aHMOHBI. MeEXaHU3M AUCCOLMAIMA BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBs3u. CuiibHbIE W CJIa0ble BJIEKTPOJIMUTHI.
Crenenp auccouualnny, KOHCTaHTa quccouuanuy. MIOHHOE MPOU3BEAEHUE BO/IBI.
Bopopoanbiii  mokaszatenb. WHAMKATOpPHI. DJIEKTPOJIUTUYECKAS AUCCOLMAINS
KHCJIOT, OCHOBAHMI M COJICHA.

Peakuiun noHHoro oOMeHa. Y cioBus MPOTEKAHUS PeaKluii MIOHHOTO OOMEHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHUCIIOT, OCHOBAaHHWM W COJEHl B CBETE MPEJCTaBICHUN OO0 3ICKTPOIUTUYECKOMN
nucconuanu. KauecTBeHHbIE peakliui Ha HOHBI.

I'maponm3 coneid. oHHBIE ypaBHEHUS THIPOIU3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIbHOE HM3YYEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMUYECKUX PEMIETOK HEOPTraHWYECKHX BEIIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpH1a HATPHS);

MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiiuu OT BO3JAEHCTBUS
pa3inyHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIONTHE 00PATUMOCTh XUMUUECKHUX PEAKIIN;

HCCIIEIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLHUALNN
KHUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHNUE ONBITOB, WJUTIOCTPUPYIOIIUX NPU3HAKKA MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);



MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTHIIopaH)ka U (eHondraienHa) ass
OMpEIENICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MIPOBEJCHNUE  OIBITOB, WUIIOCTPUPYIOIIUX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIUU PA3JIOAKEHUS, COCTUHECHMUS );

pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C TMOMOIINbI KAaueCTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o Temam: «OKHCIHUTENIBHO-
BOCCTAHOBUTEJIbHBIE peakiumn», «luapomus comei», «DIEKTpOIUTAYECKAs
T CCOLIMALIUS.

HemeTaunibl 1 MX coeIMHEHU S

OO6mast xapakTtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aJIOTpornus. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTasIoB. CpaBHUTENbHAs XapaKTEPUCTUKA
COEIMHEHU HEMETAJIJIOB.

OO6mast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3auMoeiicTBHE C  MeETajylaMHM, HEMeTaJUlaMH,  BOJOH,  IIeJIOYaMu).
XnopoBoaopon. ConsiHas  KUCJIOTa, XWMHUYECKHE CBOMCTBA, IOJy4YEHHE,
npuMeHenue. JlelictBue xjopa HM XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKa.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstune o
KHCIIOPOJCOIEPKAIINUX KUCIOTaX XJIOpa U UX COJISAX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CTpoeHrne U pu3nyecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJIOTPOITHBIE MOJU(DHUKAIIMK KHUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJCHCTBUE C HEMETAUIaMH, METAJUIaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTpPOEHUE, (U3HUYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KaK NpPEACTAaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBAa (0OIHME Kak
MpEeACTaBUTENS Kiacca KUcaoT u crnenududeckue). Conmu CepHON KHUCIOTHI.
XUMHUYECKHE peaKInu, JexkKallhue B OCHOBE MPOMBIIIIEHHOTO Coco0a MoayyeHus
cepHOM KucaoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmenenrne cepHoil KUCIOTHI M cynbdaToB. KadecTBeHHBIC
peaknuu Ha CcynbGUT-, CylnbPua- U cyiabhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCAMHEHUN B npupone. XUMHYECKOE 3arpsA3HEHUE OKPYXKAILIEH Cpenbl
COCIMHEHUSAMH Cepbl (KUCIOTHBIC TOAM, 3arpSA3HEHHUE BO31yXa), CIOCOOBI €ro
pe0TBPAIICHUS.



O6mas xapaktepuctuka 3jeMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTETIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, pundyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupojne. AMMHAK, ero (u3MUecKue M XHMHUYECKHE CBOMCTBA (OKHUCICHUE,
OCHOBHBIE CBOWMCTBa BOJIHOIO pacTBOpa), NPUMEHEHUE U TMOJyYCHUE B
7abopaTopud W MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MeXaHu3M ero oOpaszoBanusa. Coimu aMMOHHS, UX (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3jOKEHHUE U B3aUMOJECHUCTBUE CO IIeJI0YaMU), MPUMECHEHUE.
KauecTBeHHas peaknus Ha woHbl amMMoHMs. Okcumubl azora (I, I, I, 1V, V).
Azotuctas kuciaora. A30THast KUCJIOTa, €€ MOoJIy4eHue, (PU3MUEeCKUe U XUMUUECKHE
cBOMcTBa (0OOLIME Kak TMpEeACTaBUTENS Kjlacca KHUCIOT M crheuuduueckue),
npuMeHeHue. XHUMHUYECKHE PEaKlMH, JIEKAINIMe B OCHOBE MOJIYYEHHS a30THOM
KHCIIOTBI B TIPOMBITIUNICHHOCTH. HuTpaThl 1 HUTpUTHL. KadecTBEHHBIC peakIuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeabl
COCMHEHUSIMU a30Ta (KUCJIOTHBIE MAOXKIW, 3arpsA3HEHHE BO3AyXa, IOYBBI U
BOJIOEMOB).

®ocdop, amrorponHeie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMH,
KHUCIIOPOJIOM, TaJIOT€HaMH1, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCJIOTaMU).
Oxcuner ochopa (I, V), dochopnas kuciora, GUNISCKHE U XUMHUYCCKHE
cBoiicTBa, nosyuenue. KauecrBennas peakuus Ha (ochar-uonsl. [IpencraBnenus
o rasorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A30THbE, (HOoCchOpHEIE,
KOMIUIEKCHbIE ynoOpeHus. XHMMHUYECKOe 3arps3HEHHE OKpYXKarolled cpesbl
COeIMHEeHUSIMH a30Ta u pocdopa.

Oo6mas xapakrtepuctuka 3nemMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

VYrnepoa, annorponHsie Mogudukanuu (rpadur, anmas, gysuiepeH, rpadeH,
HAaHOTPYOKH), ¢uU3MYeCKue U XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB
(B3auMOJIeHCTBYE C METaNIaMU, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcuapl yriepoaa, ux (Gu3nuecKue U XMMUYECKHUEe CBOWCTBA, NEHCTBUE HA JKUBBIC
OpPraHU3MBbl, MOJyYeHHE U MPUMEHEHHE. DKOJIOrnueckrue npobiaemMbl aTMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYronbHas kucinota u €€ CoJid, HX
bu3nueckue U XMMUYECKUE CBOICTBA, MOJy4yeHUWE U npuMeHeHue. KapOoHarsl,
rUApoKapOoHaThl, MX cBokcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yraepojia: yriieBoJaopoAbl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TaHOJI, TJIMIEPUH,
yKcycHasi kucnoTa. [IpupoHbie UCTOYHUKU YTIEBOAOPOAOB (Yroiib, IPUPOAHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOdOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yriaeBojax — W HUX pOJM B JKU3HM 4eloBeka. EJMHCTBO oOpraHWYecKux u
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWCTBHE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HamMu), MOJIYyYEHUE U MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpemHueBast Kuciora,
CWJIMKATBL: (pU3MUECKHE U XMMHUYECKHE CBOWMCTBA, MOJTY4YEHHE U MPUMEHEHHE B
ObITY W MPOMBINLICHHOCTH. BakHeline CTpouTeNbHBIE MaTepUalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

bop. OcobGennoctu ctpoenus aroma. OOIIMe NMpencTaBieHus] 0 PU3NYECKUX
Y XMMHUYECKUX CBOWcTBaxX. bopHas kuciora.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

IPOBEICHUE OMNBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHYECKHE CBOMICTBA
raJIOT€HOB U UX COECIMHEHUI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MPOBEICHHE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPUA-, OPOMUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ IPUPOJAHBIX COCTUHEHUN;

HaOMIOZICHWEe  Tpoliecca  OOyrJIMBaHUs — caxapa  1OJ  JIEWCTBHEM
KOHLICHTPUPOBAHHON CEPHOM KHUCJIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHHE KA4YEeCTBEHHBIX peakuuid Ha CcyabPua-, cylnbPuT- U cyibdar-
MOHBI U HAOJIIOICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHI;

NoJlydeHue, coOMpaHue, paclo3HaBaHUE M HU3YYEHHE CBOWCTB aMMMAKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS,

MPOBEICHNE KauyeCTBEHHBIX PEaKIUi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-noHBI U U3YUCHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4EeHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;



O3HAKOMJIEHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIeTOK aiamasa, rpadura u
dbynnepeHa, ¢ IpoLeccoM aJcopOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

MoJy4yeHHue, coOMpaHue, pacrlo3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHUCIIOTO
rasa;

MPOBEICHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CUJIMKAT-UOHBI U
M3Yy4YEHHE NPU3HAKOB UX POTECKAHNUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3liaMd TPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHNE 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlne HeMEeTalulbl U UX
COCIUHECHUS.

MeTaJiibl 1 UX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmIasg XapakTEPUCTHKA XHUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMH HX ToJyoxkeHus B Ilepuonnueckoit cucreme
xumMuueckux 3remeHToB . 1. MenneneeBa u ctpoenust atomoB. Metaisl A- u b-
rpyni. CTpo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramindeckas CBS3b U
MeTaJuIMYecKasi KpUucTajuinueckas penieTka (IpuMUTUBHAS KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPUCTAJUIOB. ODJIEKTPOXMMHUUYECKUW Pl HANpPSKEHUN
MeTauioB. O01IKMe XUMUYECKUE CBOMCTBA MEeTAJIOB. O01IHe criocoObl MOTyYeHus
METAJJIOB, METAJUIYPTHs. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEN KAaK OUH U3
crioco00B ToydeHuss MeTaiioB. I[loHATHE O KOppO3WHM METaUIOB, OCHOBHBIE
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpumeHeHne METAIOB U CIUTABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonokenue B [leprognueckoil cucTeMe XMMUYECKUX
sanementoB /. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
Du3nuecKue U XUMMUYECKUE CBOICTBA (HA MpUMEpE HATPUS U Kalus), MOJIyYEHUE.
Okcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeNoYHbIX METAJIIIOB U UX
coeMHeHU. buonorudeckas posb HaTPUs U KaJusl.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepnoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKHE CBONCTBA MarHus
U Kanpuus. BakHelme coenuHEHUs KadblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, mpuMeHeHue. KecTKOCThb BOJbl M CHOCOOBI €€ YCTpaHEeHHS.
KpyroBoport kanb1usi B IpUpoOE.



AJ'OMUHHIA: TI0JI0O)KEHUE B [lepnoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMM):
nojnoxxkenue B llepuomnueckor cucreme xumuueckux dnmemeHtos . U
MenpeneeBa, 0COOEHHOCTU CTPOEHUSI aTOMOB. SIBJIEHHUE «IIPOBaIa» IEKTPOHA HA
pUMEpPE CTPOEHUS aTOMOB XpOMa, MeJiH, cepeOpa. BaneHTHBIE COCTOSIHUST aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIMHCHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTETNICHU OKMCIICHUS DJIEMEHTAa B COCJIIMHEHUU (Ha MpUMEPE COCAMHEHHUMN Xpoma).
[lepBoHauanbHBIC IPEJCTABICHUS O KOMIUIEKCHBIX COSUHECHUSIX.

Menpb u cepebpo: CTpOE€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJICHCTBUE C KUCJIOTAMU-OKUCIUTENISIMH), 00 UX OKCHIAaX, THJIPOKCUIAX U
coJisix, ux npumeHeHuu. [IpeacraBieHuss 06 aMMHAYHBIX KOMILIEKCax cepedpa u
Menu. KauecTBeHHbBIEC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUIA U TUIPOKCHIA.
KauecTBeHHbIE peaKIMy HA KATHOHBI LIMHKA.

Kenezo: cTpoeHue aroma, CTENEHH OKHcIeHUs. HaxoxneHue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToyiyueHHe. KauecTBeHHbIE peakIMu Ha KaTHOHBI keneza (2+) u
xene3a (3+). UyryH u cranp — crutaBbl xkene3a. [Ipon3BojCTBO YyryHa W CTalIu.
DKoJornYecKue mpoOIeMbl, CBSI3aHHBIE C METALTYPTUUECKUMHU MPOU3BOACTBAMH.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MO/JICIIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKHU;

M3y4YEeHUE B3aUMOJECUCTBUSA METAJLUIOB C BOJOH, C pPacTBOpaMHU COJIEM WU
KHCJIOT, MCCIICIOBAHHUE MPOIIECCOB 3JIEKTposM3a pacTBopoB xyopunaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJPOKCUAOB — ¢ okcuaoM yraepona (1V) u kucnoramu;

M3Yy4YEHHUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIbIIMS, )KECTKON BO/IBI;

M3yY€HHUE TIPOIIECCOB IMOJYUYCHHUS] THUIPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOJCTB;



M3y4YeHUE PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJIOICHUE U OMHMCAaHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHsl, Kalus U
KaJIbLIHS;

ucciaenoBanne aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

pEILIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BaxHeline MeTamibl U UX
COEIUHECHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM XKU3HHM YENOBEKa. BakHenine
BEI[ECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoiIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolib mpu XUMHUYECKHUX
05KOrax U OTPABJICHUAX.

HoBble MaTepraibl ¥ TEXHOJIOTUU. [ [pUHIIATIBI «3E€TIEHON XUMHUW.

OCHOBBI 3KOJIOTMYECKOM TPaMOTHOCTH. XWUMHUA M 370pOBbE. 3HAYCHHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHM Il (QYyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpelibl. DKOJOTHUECKHE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEPOJIa, a30Ta, CEPhI, TSHKENbIX MeTaIoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

OKCIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMd MartepuangoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHuabl),
ONPEAECICHUE KHUCIOTHOCTA NPUPOAHBIX BOJ, MOJCIUPOBAHME MPOIECCa
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAJIBI.

IloBTOpeHne m 00001IeHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Teprnonnueckuii 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHSI aTOMA. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPyINIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIIUMYECKOU
PEIIETKHA U BUJ1a XUMUYECKOMN CBSI3H.

Knaccudpukanuss XUMHUECKUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABICHUM XHWMHUYECKOM KHUHETUKU W
TEPMOIMHAMUKH.

XUMHUUYECKHE peakiuu B pactBopax. ['maponns coseit. Peakium okucieHusi-
BOCCTAHOBJICHUS. DIJIEKTPOJIN3.



CBoiicTBa KHCJIOT, OCHOBaHMM M COJ€H B CBeTE MNpPEACTaBICHUNA 00
IEKTPOJIUTUYECKOM  AUCCOLMALMM M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkumsIx.

Mesicnpeomemmuoie ceéa3u

Peanmnsanyss MeXNpeIMETHBIX CBSI3€d IPU H3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
NOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: ABJIEHUE (TIPOIIecC), HAyYHBIN (akKT,
TUMOTE3a, TEOpHs, 3aKOH, aHallu3, CUHTE3, KiIacCU(HKAIMA, MEePHUOTUIHOCTD,
HaOJI0/IeHNE, IKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHaIbl.

®dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, €AUHMIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTANIMYECKHX) Tel,
KpUCTAJUIMYECKasl PEIIETKA, 3JIEKTPOH, SApPO aroMma, NIPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAHTBI, PaJIMOAKTUBHOCTD, alib(ha-, OeTa- U raMMa-u3IyueHHeE,
IEKTPUYECKUH 3apsill, NPOBOAHUKH, MMOJTYIPOBOJAHUKH, TUIJIEKTPUKH, COJTHEUHBINA
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buosnorus: sxocucreMa, ouochepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOpEHUs, MHUKPOIJIEMEHThl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBHI,
M0JIE3HBIE UCKOIIAeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3EeMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTHH, TEXHOJIOTUH 3JIEKTPOHHON IPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOTPAMMUBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTH 00pa30BaTENIbHON OpPraHU3aliid B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpPaBWIAMH M HOPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE  pe3yJdbTaThl  OTPakalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHHE ILIEHHOCTHOI'O OTHOLIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TE€XHOJIOTUU B JKM3HU COBPEMEHHOTO OOLIECTBA, B PA3BUTHH 3KOHOMHKHU
Poccuu u cBoero peruona;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M IIpaBUjaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOW KYyJIBTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

IFOTOBHOCTh OLIEHMBATh CBO€ IOBEICHHUE W IOCTYIKA CBOMX TOBApULIEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOAMMBIE IJisi
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAHHE IIEHHOCTY HAYYHOTO IMMO3HAHUWS I Pa3BUTHUS KaXKJO0TO YEJIOBEKA
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XUMUSD» B
CUCTEME HAy4HBIX MPEACTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTUSA MPUPOJIBI,
B3aHMOCBSI35IX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

NO3HAaBaTeJIbHAasl MOTHBALMUA M HHTEpec K OOyuYeHHUIO0, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyJeHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOJIOJICHUST TpaBuUi 0€30IacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA U K MCCIIEIOBATEIBCKOM NEeITEIbHOCTU KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HaHHE HEOOXOIMMOCTH OTHOIICHUS K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXalolel cpeapl; OCO3HAaHWE TIJI00aTbHOTO XapakTepa HAKOJOTUYECKUX
npoOJjieM U MyTed MX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMUSI, MOJydaeMble
MpU U3YYCHUU XHUMHH, JJIsI PEIICHUs 3ajJlad, CBSI3aHHBIX C OKPYXAIoIIeH cpeoi;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTENS B YCIOBUAX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN JeATETbHOCTH IKOJOTUUECKON HAIIPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJbTaThl O00yUYaIOIIUXCs, OCBOMBIIMX NPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIFOYAIOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHalbHOE €IWHCTBO MHpa W TMPOIECC TO3HAHUSA (BEIIECTBO, CBOKMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJFOICHUE, U3MEPCHHE, UCCIIEIOBAHUE, SKCIIEPUMEHT | JIPYTHE);

OBJIAJICHNE YHUBEPCAJIHHBIMH yUE€OHBIMHU JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  Takke  MNPOEKTHO-UCCIEAOBATENIbCKON  JesTeIbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YUEOHOM, IMO3HABATEIHHOM U COLMATIBLHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIILIICHUS IMPU OCBOEHUU
3HAHMM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHH (BBIACIATh UX CYIIECCTBEHHbIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3AlMN XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUi; yCTAaHABINBAThH
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIC, TI0 aHAJIOTUH);
npejyiaraTh KpUTEPUM U BBISIBIATH OOIME 3aKOHOMEPHOCTH W MPOTHUBOpPEUUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJUTH BBIBOJLI U 3aKIIOUCHUS; YMEHUS
NPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METarpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yeMble B XUMHH, MPEOOPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTaBICHUN  XapaKTepu30BaThb U3y4aeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbckue AedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHSTh METOAbl HAYYHOTO IO3HAHUS BEIIECTB W SIBJICHUN Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHSI HKCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSITEJILHO CTaBUTh BOIMPOCHI;, aHATU3UPOBATh (DAKTHI, BISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, ONPENETATh 1eJb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICTUPOBAHUE, HAOIIONCHUS U OKCIICPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICIIAaHHOMN padoTe;

Pa6ora c nndopmanueii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,



pecypcbl MIHTepHeTa); aHanM3upoBaTh HHPOPMALIMIO U KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HETPOTHUBOPEYMBOCTH, OTOUpATh U HHTEPIPETUPOBATH
uH(pOpMaIUIO, 3HAUMMYIO JJIA pelleHUs y4eOHOW 3ajaud; YMEHUsS TPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
UH()OPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM U pPa3IW4YHbIE TOUCKOBBIC
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTABICHHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMHUYECKON HMH(pOpMaIUeil; NPUMEHATh MEXIpeAMEeTHbIE (pu3uveckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOiieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAIUN):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTATOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTAa (MCCIEI0BATENbCKON
Ja00paTOPHON UITM MPAKTUYECKON pabOThl, y4€OHOTO MPOEKTA); B X0/I€ AUAIOra U
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpyAHMYECTBA (TPyNIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TIPYNNOBBIX (opMax palOThI: IJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMHU JAPYIMX YICHOB KOMaHIbI, ONPEIEIATh KPUTEPUU TIO
OLICHKE KayeCTBa BBIMOJHEHHON paloThl; pellaTh BO3HHUKAIOIIME MpOoOIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3MIIMI, ydacTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CIIOCOO pelieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIICIICHHBIX KPUTEPHERB), TUTAHUPOBATH CBOIO Pa0OTY MPHU PEIICHUN yIeOHON WITH
UCCJENOBATENIbCKOM  3aJa4yd; Ha  OCHOBE  MOJYYEHHBIX  pPE3yJbTaTOB
dbopmynaupoBaTh 0000IIEHUS ¥ BBIBOABI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTaThl OCBOEHUS MPOTpaMMbl MO XUMHUU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEAM30BBIBATH YIIyOJEHHOE HM3ydeHHWE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3alid WHIUBHIYATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanud. [lo 3aBepiieHHH pean3aliu MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOydJaromrecss CMOTYT JeTalbHee OCBOUTH MaTepHall, OBJIAJETh PaCIHIUPECHHBIM
KpyTroM TOHSATHI ¥ METOJIOB, PeIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOSHHE OOYUYAIOIIMMHKCS HAYYHBIX
3HaHWM, yMEHUH U CHOCOOOB JEHUCTBUM, CHEMU(UUECKUX I MPEeIMETHON
o0nmacTu «XUMHUS»; OCHOBbI HAYYHOTO MBIIUICHUS, BHUIbI ACATEIBHOCTU TI0
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX W PEANbHBIX IKU3HCHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CIEAYIOIEM YpPOBHE
oOpa3oBaHUs.

K xoHuy oOyuenuss ¢ 8 kaacce y oOydawnierocs OyayT copMHUpOBaHbI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUUYECKUN DJIIEMEHT, METajUl, HEMETaul, aUIOTPOIus, MHPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHAs), BaJEHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUW,
MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHbIH OKCcHa, aM(GOTEPHBIA THUIPOKCHI, XHUMHYECKas PpEeaKIlus,



KJaccu(ukanus peakiuii: peakiiMi COeIMHEHUS, PeaKI[Uu Pa3I0KEeHUsI, peaKIuu
3aMEIlEeHUs], PEaKIUu OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
ahdexT peakiuu; SAPO aToMa, AIEKTPOHHBIM CIOM aroma, aTOMHas OpOUTAlIb,
paanyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAas CBf3b, WOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T ITOHATHUS IIPU ONIMCAHUU BEIIECTB U UX IPEBPAILCHUN;

UCITIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIUKY Ui COCTaBIEHUSI (POpMYJ BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

OMPENIENIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX,
CTENIEHb OKHUCIICHHUS DSJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIACCy COeIMHEHUN 10 (hopMysiam, BUIbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIMHCHUSX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona /[[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpUH, 3aKOHa ABOTaJIpO M €r0 CIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAaX
[I03HAaHHS, B TOM YMUCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUUYECKUX PEaKIIUM;

JEMOHCTPUPOBAThL TMOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT UX NOJ0XKeHud B [leproanyeckoii cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TabiuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas noiarpynna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Manabsie Iepuoab» U «OOJbIINe
MIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHHUs, KOTOpble UMEIOTCs B Tabmuie «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacrpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIaCCU(PUIIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHWYEeCKUE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, O
TeroBoMy 3G DexTy);



XapakTepu3oBaTh (ONUCHIBATh) (U3MUYECKME U XHMMHYECKHE CBOICTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJOB, KHCJOT, OCHOBaHHI M COJIEH, T€HETUYECKYIO CBSI3b MEXIY
HUMHU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSTUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmysie COCAMHCHHS, HaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIECPAIlUU MBICIUTEIHLHOW JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3eW — I M3yYCHHUs] CBOWCTB BEHIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peandbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCICHHWS W  BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(METOIOM DJIEKTPOHHOTO OanaHca);

yYCTaHABJIMBATh CBS3U MEXKIYy peaTbHO HAOII0IaeMbIMH XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBACHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh TpaBuia Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCITOJIb30BAaHUN XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOpalieHusl ¢ BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO TMOJYYCHUI0O W COOHMPAHUIO
ra3o00pa3HbIX BeIIeCcTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICJIEHHONM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA, PELUICHUIO
OKCIIEPUMEHTABHBIX 3afa4 10 TeMe «OCHOBHBIE KJIACCHl HEOPraHWYECKHUX
COCJIMHCHUI;



JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMH  XMMHYECKOM TIpPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHUsI 6e301acHOro oOpalieHusi ¢ BEleCTBAMH, HUCIOIb3YEeMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEIKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOydarmierocss OyayT copMHUpOBaHbBI
CICMYIONTHE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN IIIEMEHT,
aTOM, MOJIEKYyJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUSI, XUMUYECKasl peaKiusi, TeIIoBoi 3(PheKT peakiuu, MOJb, MOJSIPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  PEAKIMHM, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aJIoTponusi, amM(pOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYJISIPHbBIC
B3aUMOJICUCTBUS (BOJOpPOAHAsT CBsi3b, cuibl BaH-nep-Baanbca), KoMmruiekcHbIE
COEJIMHEHHUS, KPUCTALNIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
[EHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYINAKOBaHHAs), KOPPO3Hs METAJIOB, CIUIABBI; CKOPOCTh
XUMHUUYECKON peakluu, KaTalnu3, XUMUYECKOE PABHOBECHUE, PJIEMEHTbl XUMUYECKON
TEPMOJUHAMUKHN KaK OJHOW M3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XUMHUYECKUX TIOHATUM U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUSI (POPMYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIMPEACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBSI3M (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSIX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
COEJIMHEHUM, TUTl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATH €r0 MOHUMAaHUE:!

ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyio ¢opmy Ilepuogmdeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3lnyaTh MNOHATHS «A-Tpynmna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;



OOBSICHSTH CBSI3b TIOJIOKEHHMsS dJieMeHTa B Ilepuoauueckoit cucreme ¢
pacrpeieieHdeM DJJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSM, IIOJYPOBHSIM H
opOHUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICIISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COeMHEHUM (KMCIOTHO-OCHOBHBIX M OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB W THAPOKCHJOB) B IpeJieiax MalblX MEPHOJIOB U TJIABHBIX MOJATPYII C
Y4ETOM CTPOCHHS UX aTOMOB,;

PacCKpbIBaTh CMBIC TEOPHUH AIEKTPOJIUTHUECKON TUCCOIUAINK, 3akoHa ['ecca
U €ro CIJEICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeI10BOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTEIICHEH OKMCIICHHS XUMHYECKHX JJIEMEHTOB, IO OOpAaTHMMOCTH, IO YYaCTHUIO
KaTajau3aTropa);

XapaKTepru30BaTh (OMUCHIBaTh) OOINME XWUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAas 3TO OMHCAHUE
NpUMepaMHl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIINM;

COCTaBJISITh YPABHEHMS: DJICKTPOJIUTUUECKON TUCCOIMAIIMN KUCIIOT, IeJIouei
U COJIeH; TIOJHBIE W COKpAIlEHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh MPOIECCOB THIPOIM3a COJed  IMOCPEICTBOM
COCTAaBJICHUS KPAaTKUX MOHHBIX M MOJIEKYJSIPHBIX YPAaBHEHUH peakiyi, CyIHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MPEJICKa3bIBATh XapaKTEP CPEibl B BOAHBIX pacCTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYCCKHE MW XUMHYECKHE CBOWCTBA
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHuit, 60op, a3ot, ¢pocdop,
cepa, XJop, HATPUM, KaJvii, MarHuu, KaJbl{Uii, aJIIOMUHUH, KEIE30, MEJb, LIMHK,
cepedpo) U 00pa30BaHHBIX HMMHU CIIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOIHBIX
pacTBOpOB (aMMHaK, XJOPOBOJIOPOJI, cepoBomopos, okcuabl yriaepoaa (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u docdhopa (I, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ochopHas, yrojbHas, KPEMHHUEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHENbHBIE CMOCOOBI MOJTYYEHHUSI U CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCJIOTHI U uX coj, ramorenuasl kpemuaus (IV) u docdopa (Il u V), okcun u
ruapokcut xpoma (111), mepmanranar kanus;

OTMHMCHIBATH POJIh BAKHEHIITNX M3y4aeMbIX BEIIECTB B MIPUPOTHBIX TPOIECCaX,
BIIUSIHUE HA UBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMYHBIX OTPACIISX IKOHOMHUKH,
UCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaT€PUAIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAaYECTBEHHBIN COCTaB Pa3IUYHBIX
BCIIIECTB, PACIO3HABATH OMBITHBIM ITyTEM COJEpPKAlIUecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdur-, cynbPua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIOMUHUS, *kene3a (2+) u xeneza (3+), menu (2+),
IIUHKA,

OOBSCHATHh M MPOTHO3UPOBATH CBOWMCTBA BAXKHEHUININX M3yYaeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTHU OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAICHUIN B Pa3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKH;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO d3JIeMEHTa 1Mo (opMmylie COCIUHEHHs, MacCCOBYIO
JIOJIF0  BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOIAUThH
MPOCTEUITy 0 (POPMYITy BEIIEeCTBA MO0 MAaCCOBBIM HJIM MOJBLHBIM JOJISIM JIEMEHTOB,
MIPOBOJIUTH PACUCTHI M0 YPABHEHUAM XHUMHUYCCKUX PEAKIUH C YIEeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
WCITOJIb30BAaHUU XUMHUYECKON TIOCYIbl W OOOpyAOBaHHS, a TaKKe IpaBHiia
oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMH BBITTOJHEHHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (aMMHMaka © YIJEKHCIOr0 Ta3a) W PEHICHHUIO
OKCIIEPUMEHTAJBHBIX 3aJad [0 TEeMaM Kypca, TMPEeACTaBIATh Pe3yIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
IMIIUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATEIHHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBS3CH) MPU M3YYCHHH CBOWCTB BEIICCTB M XUMHUYCCKHUX PEAKITUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MMO3HAaHMs (HAOJII0JCHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );



NpUMEHSATh ~ NpaBWja  0e30macHOro  oOpaimieHHs C  BEIISCCTBAMHU,
UCTOb3YEMbIMA B TIOBCEJHCBHOM JKW3HM, TNpaBWia TMOBEACHUSA B IEJIAX
COCpeKEHHs 3JI0POBbSI M OKPY)KAIOLICH NPUPOTHOW Cpeibl, MOHMUMATh BPE.
(omacHOCTh) BO3JICHCTBUS HA JKWUBBIC OPTraHU3MBI ONPE/CIICHHBIX BEIIECTB,
MOSICHATh Ha NpUMeEpax CIIOCOObI YMEHBIICHUS W MPEIOTBPAIICHUS WX BPEIHOTO
BO3/ICUCTBUS, 3HAYCHHE KHUPOB, OCIIKOB, YTIICBOIOB JUISI OPraHN3Ma YeJI0BEKa;

UCIIOJIB30BaTh TOJYYCHHBIC TpeACTaBicHHS O cdepax mpodeccHoHaIbHOM
NESATCIIBHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSAMH, KAaK OCHOBY
VI POPECCHOHAIBPHONH OpUEHTAIlMA M JUIS OCO3HAHHOTO BBIOOpAa XMMHH Kak
npoUILHOTO TpeaMeTa IMPH MPOJOJDKCHHUM OOYYCHHS Ha YpPOBHE CpEIHETO
oOurero oOpazoBanus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEIOBATEIHCKON JEATEIBHOCTH
XUMHYECKOH M XHMHKO-IKOJIOTHYSCKOW HANpaBICHHOCTH, IMPHUOOPECTH OIIBIT
IIPOBEJICHUS YUCOHBIX HCCIICIOBAHUH B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AIIHM,
a TaK)Ke OpraHu3aIiii (IIEHTPOB) TOTIOTHUTEIHLHOTO 00pa30BaHus ACTCH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI

Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS

Xumust — BakHas 00J1acThb http://www.chemnet.ru
11 €CTECTBO3HAHUS U 9 9 http://school-collection.edu.ru

' MPAKTUYECKOU IESITETbHOCTH http://him-school.ru

yeoBeKa http://experiment.edu.ru
http://www.chemnet.ru

BemectBa 1 xuMudeckue http://school-collection.edu.ru

1.2 27 1 o
peakuu http://him-school.ru
http://experiment.edu.ru
Hroro mo pazueny 36
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
http://www.chemnet.ru
51 Bosayx. ITondrue o rasax. 17 1 1 http://school-collection.edu.ru
' Kucnopoa. Okcujibl http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru
Bonopon. [Tonstue o kuciorax http://school-collection.edu.ru
2.2 5 1 .

U COJISIX http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru

Bona. PactBopsl. Iloustue 06 http://school-collection.edu.ru

23 A P 11 1 1 D

OCHOBAHHUAX

http://him-school.ru

http://experiment.edu.ru



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/

24 OCHOBHBIE KJIaCChI

HEOPTaHNYCCKUX COG,Z[I/IHCHHP'I

13

http://www.chemnet.ru

http://school-collection.edu.ru

http://him-school.ru

http://experiment.edu.ru

Hroro no pazneny

46

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

http://www.chemnet.ru

http://school-collection.edu.ru

[NPOT'PAMME

3.1 13 ]
XUMHUYEeCKUX deMeHToB Jl. U. http://him-school.ru
Menneneesa. CTpoeHue aroMa http://experiment.edu.ru
X http://www.chemnet.ru
NMHNYCCKasa CBA3b. .
http://school-collection.edu.ru
3.2 OKHUCIUTEILHO- 7 )
http://him-school.ru
BOCCTAHOBUTEJIbHBIE PEAKIIUU http://experiment.edu.ru
Hroro mo pazueny 20
http://www.chemnet.ru
P BHOE BDEMSL 0 http://school-collection.edu.ru
C3CPBHOC Bpe http://him-school.ru
http://experiment.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne n/m P Konrpoabnbsie IIpakruueckue p
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
http://www.chemnet.ru
http://school-
[ToBTOpEeHue u yriryOJicHHE 3HAHUM O _[)7
1.1 p yrLy 7 collection.edu.ru
BCIICCTBE http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru
http://school-
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS i //S.C 90
1.2 2 8 1 collection.edu.ru
XMMITHECKHX peakitiut http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru
http://school-
DIIEKTPOIUTHYECKAS JUCCOIIHALINS. ;
1.3 X p A tan 14 2 collection.edu.ru
MMUYECKHE PEAKIIMU B paCTBOpPaxX http://him-school.ru
http://experiment.edu.ru
Hroro no pazneny 29
Pa3nen 2. HeMeTaJJILI M UX CO€ITHHEHUS
http://www.chemnet.ru
http://school-
06 asd XapaKTCpPUCTUKA XUMHUUYCCKUX _
2.1 B P p 7 1 collection.edu.ru

anemeHToB VIIA-rpynmnsl. ["anorenst

http://him-school.ru
http://experiment.edu.ru



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/

OO61mas xapakTepUCTHKa XUMUYECKUX

http://www.chemnet.ru
http://school-

2.2 anemeHToB VIA-rpynmel. Cepa u e€ 8 collection.edu.ru
COCIUHCHMUS http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru
OO01mast XapakTepuCTHKa XUMUIECKIX http://school-
2.3 anemeHToB VA-Tpymmsl. A30T, Gpochop u ux 11 collection.edu.ru
COCIMHCHUS http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru
OO01mas xapakTepUCTHKA XUMUYECKUX http://school-
24 anemeHToB |VA-rpynmsl. Yraepoa u 11 collection.edu.ru
KpEeMHUM, UX coequHeHus. bop http://him-school.ru
http://experiment.edu.ru
Hroro no pazneny 37
Pa3nen 3. MeTaJIbl M MIX COEAMHEHUS
http://www.chemnet.ru
http://school-

3.1 OO0111e CBOMCTBA METAIIOB 9 collection.edu.ru
http://him-school.ru
http://experiment.edu.ru
http://www.chemnet.ru
http://school-

3.2 Baxknelme MeTamisl 1 UX COSTUHEHUS 19 collection.edu.ru
http://him-school.ru
http://experiment.edu.ru

Hroro no pazgeny 28

Pazgea 4. Xumus U OKpysKamomas cpeaa



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/

BCH_IGCTBEI M MaTCpuraibl B )XU3HU YCIOBCKA.

http://www.chemnet.ru
http://school-

4.1 0 . 2 collection.edu.ru
CHOBBI 3KOJIOTHYECKOM IPaMOTHOCTH htto://him-school.ru
http://experiment.edu.ru
Wroro no pazueny 2
Pasznea 5. O0001menue 3HAHUH
http://www.chemnet.ru
IToBTOpeHue u 06001IeHIEe 3HAHMI http://school-
5.1 80 6 2 collection.edu.ru
OCHOBHBIX pa3/IeloB KypcoB 8—9 KjaccoB http://him-school.ru
http://experiment.edu.ru
Hroro mo pazueny 6
http://www.chemnet.ru
http://school-
PesepBHOe Bpems 0 collection.edu.ru
http://him-school.ru
http://experiment.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://experiment.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XUMHS B CUCTEME HayK

Tena u BemecTBa. OU3NYICCKHUE U
XUMHYECKHE CBOIICTBA BEIISCTB
duzndyeckre U XUMHUYECKUE SIBICHUS
[TonsaTHe 0 TeOpEeTUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMariu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[Tonsarue o metonax paboOThl ¢ XMMUYECKHUMHU
BemecTBamu. O60pyI0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucThie BelecTBa U CMECH




[IpakTuueckas padora Ne 2 o reme

9 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH
MOBapEHHOM coyn)"

10 ATOMBI U MOJIEKYJIBI

11 XUMUYECKHUE DIIEMEHTHI

12 [IpocTeie 1 cnoxHbIE BELIECTBA

13 BemectBa MoJIeKyIspHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

14 Xummueckast popmynna. BaleHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

15 3aK0oH MOCTOSIHCTBA COCTaBa BEIIECTB

16 OrnpezeneHne BAJIGHTHOCTH aTOMOB 10
dbopMynaM OMHAPHBIX COSTUHEHHIA

17 OTHOCuTENBHAs aTOMHAs Macca.
OTHOCUTEBHAs MOJIEKYJISIpHAsI Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

18 MacChl BEIIECTB, MOJIIPHON MacCChl, MacChl
BEII[ECTB U KOJUYECTBA BEIIECTBA

19 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B
COETMHEHUU

20 Brruncnenns MaccoBOU 1OJIH XUMHAYECKOTO
pIieMeHTa 1o (OpMyJie COeTUHEHUS

21 Haxoxaenue npocreiimieit popmyIibt
BEII[ECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB
Brruncnenus npocreiimeit popmyisl

22 BEILECTBA [10 MACCOBBIM HJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

23 KommuecTtBo BemecTtsa. Moib




BzauMocss3b KOJIM4YE€CTBA, MAacCChl U YHCJia

24 CTPYKTYPHBIX €IMHUI] BELIECTBA

25 MousipHas Macca CMECH BEILIECTB

26 MosbHas 105151 XUMUYECKOI0 3JIEMEHTa B
COEJMHEHUH

97 Haxoxnenne npocreiiieid opmyIbt
BELIECTBA [10 MOJIbHBIM JIOJISIM 3JIEMEHTOB

98 XUMHUECKHUE SIBIICHUS. XUMHUECKas peaKIus
U €€ NIPU3HAKU

29 3aKOH COXpaHEHHUs1 MacChl BELIECTB

30 ATOMHO-MOJIEKyIIsipHast Teopus. JKu3Hb U
nesrenpHOCTh M. B. JIoMmoHOCOBa

31 XUMUYECKUE YpaBHEHHS

32 THunbl XUMUUYECKUX peakiuit
Pacuérpl M0 XMMHUYECKUM ypaBHEHUSAM

33 KOJINYECTBA M MACChl HICXOJHBIX BELIECTB WIIN
MPOJIYKTOB PEAKIINU
Bbruncnenus no ypaBHEHUSIM XUMHUECKOM

34 PEaKIMU: KOJIMYECTBA BEIIECTBA, MACCHI I10
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
pPEareHToB MU MPOIYKTOB PEaKIHH
Brruncnenus no ypaBHEHUSIM XUMHUECKOM

35 PEaKIMU: KOJIMYECTBA BEIIECTBA, MACCHI I10
M3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
pPEareHToB MU MPOIYKTOB PEaKIHH

36 KonTponbnas padora Ne 1 o reme
"BemecTBa 1 XUMHUYECKHE peakiuu"

37 Bo3nyx — cmecsk ra3os. [lonstue o razax.




38 3akoH ABorapo. MomnsipHbIil 00bEM ra3os
Brruncnenust 00b€Ma, KOJIMYECTBA BEIIeCTBA

39 rasa 1o U3BECTHOMY €TI0 KOJINYECTBY
BEIIeCTBa, 00BEMY

40 OTtHocuTenbHas IIIOTHOCTH Ta30B
OrnpezesieHre OTHOCUTEIbHON

a1 MOJIEKYJISIPHOM MacChl ra3000pa3HOTO
BEIIECTBA 10 U3BECTHOM OTHOCUTEIIbHOM
IUIOTHOCTH
BrprunciieHuss OTHOCUTENIBHON MOJIEKYJISIPHOM

42 MacCChI raza 1o U3BECTHOM OTHOCUTEIbHOU
IUIOTHOCTH

43 OOBbEMHBIE OTHOLIEHUS Ta30B MIPH
XUMHUYECKHUX PEAKIIHSIX

44 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMHUYECKON pPeaKInu

45 Kucnopon — sneMeHT u mpocToe BEIIECTBO

46 Oxcuabl

47 CrniocoObl noTy4eHus KUCI0po/ia B
1ab0paTOPUN U MIPOMBIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

48 "I[Tonyuenue u cobupanue KUCIOpoa,
W3yYEHHUE €ro CBOMCTB"

49 Kpyrosopot kucinoposaa B npupoae
TennoBoit 3 PeKT XUMUIECKOHN peaKInu,

50 TEPMOXHUMHUYECKHE YPaBHEHUS, K30~ H
SHIOTEPMUUYECKUE PEAKIINH

51 TormumBo. Ucnonp30Banue yriis 1 METaHa B




KauyeCTBE TOIUIMBA. 3arpsi3HEHUE BO3AYyXa.

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

52 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BEIIeCTBa, 00BEMY, Macce peareHTOB WK
IPOAYKTOB PEAKIINU

53 KoHntponbnas padora Ne 2 mo teme "Bo3ayx. 1
Kucnopon. Oxcunapr"

54 Bomopon — a51eMeHT 1 MPOCTOE BEIIEeCTBO 1
[IpakTuueckas padora Ne 4 o reme

55 "TTorydeHnue u coOupaHue BOIOPO/A, 1
M3y4YEeHUE €ro CBOMUCTB"

56 [Tonsitue o xkucnorax u consx. Cocran 1
KHCJIOT U COJIEN
Brruncnenus o6b€ma, KOJIMUYECTBA BEIIECTBA

57 ra3a o U3BECTHOMY €ro KOJIMYECTBY 1
BEIIIECTBA UIIH 00BEMY
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
pEaKIu: KOJIM4YecTBa BEIecTBa, 00bEMa,

58 MAaccChl 10 U3BECTHOMY KOJIMYECTBY 1
BEIleCTBa, 00BEMY, Macce peareHTOB WiIn
IPOAYKTOB PEAKIIUU

59 dusnueckue cBoiicTBa BoAsl. Boma B 1
npupoze

60 XuMHYECKHE CBOICTBA BOIBI 1

61 CocraB ocHOBaHUI 1

62 PactBopsl. PacTBOpHMOCTE BElIECTB B BOJIE 1

63 Crioco0b! BeIpaXXKeHUsI KOHIICHTPALUT 1




pacTBOPOB: MAaccOBasi J10JIsl paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAST KOHIICHTPALIUS

[IpakTuueckas padora Ne 5 o reme
"IIpuroToBiIE€HNE PACTBOPOB C OIPEIEIEHHON
MacCOBOM J0JIel paCTBOPEHHOTO

o4 BeriecTBa. [ [puroToBieHne pacTBOPOB C 1
onpeaceHHON MOJISIPHON KOHIIEHTpaluen
pacTBOpEHHOTO BellecTBa"

65 BrrurcnieHus ¢ HCIOIb30BAHUEM TTOHSATHS 1
«MaccoBasi J0JIs BEIIECTBA B PACTBOPEY
Boruncnenus ¢ UCMONb30BAaHUEM MTOHATHS

66 «MOJISIpHAst KOHIIGHTPAIUs PaCTBOPEHHOTO 1
BEIICCTBA

67 Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS 1
«MaccoBasi JI0JIsI BEIIeCTBA B PACTBOPE»

BrrurcnieHus ¢ HCIOTb30BAHUEM TTOHSATHS

68 «MOJIISIpHAsE KOHIICHTPALUS PAaCTBOPEHHOTO 1
BEIIECTBA»

69 KonTpoabHnas padora Ne 3 o teme 1
"Bomopon. Bona. PactBopel. OcHoBanus"

70 Oxkcupsl: cocTaB, KnaccupuKaius, 1
TPUBUAIBbHBIE HA3BAHUS

71 [TonsITHE O THAPOKCHUIAX — OCHOBAHUAX H 1
KHCIIOPOJICOICPIKAIIUX KHCIOTaX

72 dusndecKue 1 XUMHIECKUE CBOMCTBA KUCIIOT 1

73 Knaccudukanus ocHoBaHUH 1

74 [1&noum, X CBOMCTBA U CIIOCOOBI MOTYUEHHS 1

75 HepactBoprumble 0CHOBaHUS, UX CBOMCTBA U 1




CHOCOOBI OTyYCHUS

76

77

[TonsiTHe 006 aMpOTEPHBIX THAPOKCHIAX:
XUMUYECKHE CBOWCTBA U ITOJyYEHUE.
[IprMeHeHne Ba)KHEUIINX OCHOBAHUI

Comu: cocTaB, KiIaccupUKaIus,
TPUBHAJIbHBIC HA3BaHUS

78

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuyenue coneit

79

80

81

82

I'enernueckas CBs3bp MEXKY KJIacCaMu
HEOPraHUYECKUX COCIUHEHUI

[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHEHUIN»

Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
pEaKIMU: KOJIMYECTBA BeIeCTBa, 00bEMa,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BeIeCTBa, 00BEMY, Macce peareHTOB WiIn
MPOJYKTOB PEAKIIUN

Konrtponbnas pabora Ne 4 o Teme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeuHEHU"

83

ITonsTie o Tpynmnax CXOAHBIX 3JIEMCHTOB

84

85

DJeMeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCH/IbI U TUAPOKCH/IBI

[lepnoauueckuii 3akoH. OTKpbITHE
IIepuoanueckoro 3akoHa

86

KopotkonepuoHas U JJIMHHOIIEPUOTHAS




dopmel [Teprogudeckoii CUCTEMBI
xuMuueckux ayemenToB .M. MengeneeBa

87 [lepuons! u rpynmbl
88 OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB 1
89 DJeKTpoHHas opOuTaIb
90 DJIEKTPOHHBIC KOHPHUTYpAIMH U 3JICKTPOHHO- 1
rpaduueckue GopMyIibl aTOMOB
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
91 nepBbiX 20 XUMUYECKUX AJIEMEHTOB 1
[Tepuoauueckoii cucremsl .. Menneneena
3aKOHOMEPHOCTH U3MEHEHHUS Pajyca
92 aTOMOB XMMHYECKHUX HJIEMEHTOB, 1
METAJUIMYECKUX H HEMETAJUNTMIECKUX CBOMCTB
0 TPYIIIaM U TIEproJIaM
3MmeHeHnme CBOMCTB COSTMHEHUH
93 XUMHYECKHX DJIEMEHTOB B IIEPHO/IAX U 1
rpymmax
XapakTepuCcTUKa XUMUYECKOTO JIEMEHTa O
94 ero nosiokeHuto B [leproanyeckoii cucreme 1
J.1. MenneneeBa
95 DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 1
3JIEMEHTOB
96 KoBaneHTHas momsipHas CBsi3b 1
97 KoBanenTHast HenossipHas CBsI3b 1
98 HoHHas cBsI3b 1
99 CreneHb OKUCIEHUS 1
100 OKHUCIHATENEHO-BOCCTAHOBHUTEBHBIE PEAKIINN 1




Brpruncnenus no ypaBHEHUSIM XUMHYECKOU
pPEaKIMU: KOJIMYECTBA BELIECTBA, 00bEMA,

101 MAacChI TI0 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WK
MPOJYKTOB PEAKIIUU
102 KonTtponbnast padora Ne 5 o teme 1
"CTtpoeHue aroMa. XMMUYECKas CBSI3b"
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMI0IHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1
IIEPHOJOB
3 OCoOEHHOCTH 3aIIOTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX TIEPHUOJIOB
CreneHp OKUCIIEHUS U BAJICHTHOCTD
Bunn xumMuueckoil cBs3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJCHCTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHMSI KPUCTAIITNYECKUX 1
pemeToK
3 Knaccuukanus XuMu4ecKux peakiui mo 1
Pa3IMYHbBIM PU3HAKAM
9 OHepreTuka XUMUYECKUX PEaKLIN. 1
TennoBo# 3 PexT XUMUIECKON peakiuu
Brruncnenus no TepMOXUMHUYECKOMY
10 YPaBHEHMIO PEAKIIMHU: TETJI0BOT0 3 dexra 1

XUMHUYECKOHN peakluy Mo KOJIUYECTBY




BEIIECTBA, Macce Wik 00bEMY
HPOPEarupoBaBILETO HIIH
o0pa3oBaBLIErocs BeLIECTBA

ITonsATHE O XUMHYECKOM paBHOBCCHUU,

1 npuHuun Jle Hlarense

12 OKuCIINTENIbHO-BOCCTAaHOBUTEIIbHBIE
peaxkuuu
CBoiicTBa IPOCTHIX BEILECTB — METAIUIOB

13 Y HEMETAJUIOB, KUCIIOT U COJIEH — B CBETE
IpeJCTaBICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUIX
[IpaxTnueckas padora Ne 1. Pemenue

14 HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«OKHCAUTENBHO-BOCCTAHOBUTEIbHbBIE
peaxIum»
KonTponbnas padora Ne 1 o teme

15 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PeaKLuii»

16 PacTBOopeHne kak pU3NKO-XUMUYECKUIT
rpotecc

17 DNEeKTPOIUTHI U HEANIEKTPOJIUTHI

18 Teopust 3neKTPOIUTHUECKOHN THCCOLMALINN

19 HonHoe npon3BeIeHUE BOJIBI.
Bonoponnslii nokasarenb

20 DNEeKTPOIUTUYECKAs AUCCOLUAINS KUCIIOT,
OCHOBAaHUH U COJIeH

21 Peakmun nonnoro ooMeHa

22 CBOICTBA KHCJIOT, OCHOBAaHUH H COJICH B




CBeTe IpeACTaBICHUN 00
AIEKTPOIIUTUYECKOI JIMCCOUAIINH

23 KavecTBeHHBIE peakiuy Ha HOHBI
[IpakTrueckas padota Ne 2. Permenue

24 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
«QNEKTPOIIUTHYECKAS TUCCOITUAIIHS

25 IMaaponus coneit

26 VoHHbIC ypaBHEHUS THPOIIN3a COJICH
[IpaxTnueckas padora Ne 3. Pemenue

27 IKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«uaponus coneity
BbrauciieHus: Macchl IPOAYKTa PEaKIUU 1O
M3BECTHOM MacCe OJJTHOTO U3 UCXOAHBIX

28 BEILIECTB, B3STOTO B BUJIE PACTBOPA,
COJIEpKALIETo ONpeAeIEHHYIO
KOHIIEHTPALIMIO PAaCTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 2 o teme

29 "DIEKTPOTUTHICCKAS TUCCOIIUAITHS.
XUMHYecKue peakliuy B pactBopax”

30 OO01mmas XxapakTepuCTHKa HEMETaJNIOB

31 OO1m1ast xapaKTepUCTHKA raJIOTeHOB

32 XHWMHYECKUE CBOMCTBA TAJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

33 XnopoBonopos. CossiHas KUCIOTa
[IpakTuueckas pabora Ne 4 o Teme

34 "ITomy4yeHne COMSTHON KUCIOTHI, N3yUeHHE
e€ cBoicTB"

35 [TonsTHE O KHUCTOPOACOIEPIKAIINX




KHCJIOTax XJiopa U UX COJIAX

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

36 peaKIuii, ecIIi OJMH UX PeareHTOB JaH B
n30bITKE

37 OO6m1as xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIIEI

38 CrtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOIU(DUKAIIUK CEPbI

39 CepoBonopo, ctpocHre, (U3HUECKUC U
XMMHYECKHUE CBOMCTBA

40 Oxkcuppl cepbl

41 Cepnas KucioTa 1 €e Coiiu

42 [TpoMBITIIICHHOE MTOJTyYEeHUE CEPHOM
KHUCJIOTBI
BorunciieHust Macchl IPOIYyKTa PEakIuy Mo

43 M3BECTHON MaccoBOM (00BEMHOI) 0ITe
(%) ero BbIXOa OT TEOPETUUYECKU
BO3MOYKHOTO
Brruucnenust maccoBoit (00bEMHOM) 1051H

44 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOU Macce (00hEMY) HCXOTHOTO
BEIIIECTBA U MTPOAYKTA PEaKIHH

45 OO6mrast xapakTepucTuka 3J1eMeHTOB VA -
TPYIIIBI

46 A30T, pacripocTpaHeHHE B IPUPOJIC,
(busnvecKre 1 XUMHUYECKHE CBOMCTBA

47 AMMHUaK, ero GU3NYecKue 1 XUMHUECKUEC

CBOMCTBA




[IpakTuyeckas pabora Ne 5 o Teme

48 "[TonyueHne aMMuaKka, H3y4eHHE €To
CBOMCTB"

49 Oxcuet azota (I, 11, I, 1V, V)

50 A3oTucTas KucioTa. A30THasi KUCIOTa

51 [IpomblILITIEHHOE ITOTYyYE€HHUE a30THOM
KHCIIOTHI
Hwutpats!l 1 HUTpUTHL. XUMHUYECKOE

52 3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCAMHEHUSIMH a30Ta

53 docdop, ammoTporHbIe MOIU(PUKAIUH
dbocdopa

54 Oxcunst pocdopa (I, V) u hochopras
KHCJIOTa
[ToHATHE O MUHEPATBHBIX YIOOPEHUSX.

55 3arpsi3HeHue NPUPOJHBIX BOJJOEMOB
COEIMHEHUSIMU a30Ta U pocdopa

56 VYraepon, ero aloTpONHbIE MOAU(DUKALIUT
U CBOMCTBA
Oxcunpl yraepona, ux pusmueckue u

57 XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE
poOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (1V)
[IpakTuueckue padotsl Ne 6 o Teme

58 "TTonyuenne okcuna yriaepona (1V) u
M3y4YEeHHUE ero CBOMCTB"

59 VYTospHas KUCITIOTA U €€ COH

60 [TepBoHayanbHbBIE TOHATHS 00




OpPraHn4CCKUX BCHICCTBAX KaAK O
COCAUHCHUX YIiI€poaa

61

62

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemnus (1V), kpemHueBas
KHCJIOTA, CHITUKATHI

63

bop. bopnas kucnora

64

65

66

67

[IpakTuueckas pabora No7. Pemienue
SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxxHeunmme HeMeTaJIbl U UX
COEIUHEHUS»

Brruncnenus maccol (00b€Ma; H.y.)
MIPOJYKTA PeaKkiuu Mo JaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIepIKAaIIero ONpeeIEHHYIO MAaCCOBYIO
JIOJTEO TIPUMECEH

KonTponbnas padora Ne 3 mo teme

«BaxaelIme HeMeTaIbl U UX
COCTUHEHUS.

OO61mas xapakTepuCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

68

Mertannst A- u b-rpynn

69

70

Mertannndeckas CBsI3b U METAJUINUECKAsS
KpHUCTaJNIN4ecKas pemeéTka. 3aBUCUMOCTb
(bu3MYECKUX CBOWCTB METAIJIOB OT
CTPOEHHS KPUCTAJUIOB

OGH.II/IC XMMHYECKHE CBOMCTBA METAILIIOB




OO6mmue crnocoObl MOTYyYeHUS! METAUIOB,

& Metairyprusi. CriiaBbl
DIEKTPOJIN3 PACIIaBOB U PACTBOPOB COJICH

72 KaK OJIUH U3 CIIOCOO0B TOTyYEHUS
METaJIJIOB

73 Boruncnenus mo ypaBHEHUSIM 3JIEKTPOIIU3a
pacriaBoB U pacTBOPOB BELIECTB

74 [ToHsATHE O KOPPO3UM METAJLIOB

75 Paznuynble TUIIBI BBIYHUCIICHUN 1O
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHA

76 Mertannsl A-rpymi. lenoynsie MmeTamibt

77 Haxoxxnenue B nmpupone. CoiicTBa
IIEJIOYHBIX METAJIJIOB

78 OKcuIbl ¥ TUIPOKCHIBI HATPHS U KalTus

79 [lerouHO3EMENbHBIE METAJLIBI

80 Baxneiinie coeqMHEHUS KalbIIUs,
CBOMCTBA, IPUMEHEHUE
[TpakTryeckas pabora Ne 8 o Teme

81 "YK€cTKoCTh BOJIBI M METOJIBI €€
ycTpaHeHHs"

82 ATIOMUHUI

83 AmdoTepHbIe CBOWCTBA OKCUIA U
THJIPOKCH/Ia ATFOMUHHS

84 OO01mas xapakTepucTHKa MEeTauioB b-
rpymi (MoGOYHBIX MOATPYIII)

85 [TepBoHaYaIbHBIC MPEACTABICHUS O

KOMIIJIEKCHBIX COCIUHECHUAX




86

Menp u cepedpo

87 Huak

88 AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA LIMHKA

89 Oxcuppl, ruIpokcu bl U conu xenesa (1) u
xenesa (1)

90 UyryH u cTajab — CIUIaBhI XKenes3a
[IpakTnueckas padora Ne 9. Pemenue

91 HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«BaxxHeiile MeTauIbl U UX COCTUHEHUS»
Beruncnenus cocraBa cmecen ¢

92 WCTIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU

03 PaznuuHble TUITBI BBIYMCIEHUH 110
YpaBHEHHSIM XHMUYECKHUX PEaKITHii

94 KontponbHas padora Ne 4 o teme
«BaxHeiie MeTauIbl U UX COCTUHEHUS
[Iepnonnueckuit 3axoH u [lepnoanueckas

95 crcTeMa XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPHUH CTPOCHHS aTOMa
CrpoeHue BeliecTBa B TBEPIOM, )KUJIKOM U

96 ra3000pa3HOM COCTOSTHUH. Bribt
XUMHUYECKOH CBA3U

97 Knaccuukanus XuMU4ecKnux peakiui mo
Pa3NUYHBIM PU3HAKAM

98 XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'mpponus conen

99 CBOMCTBA KHCJIOT, OCHOBAHUH M COJIEll B




CBeTe IpeACTaBICHUN 00
AIEKTPOIIUTUYECKOI JIMCCOUAIINH

100 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.

[IpakTrueckas padota Ne 10. Pemenne

101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«XUMHUYECKUE PEAKITHI
[TpakTuueckas pabora Ne 11. Pemenue
102 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«MeTaibl, HEeMETaJUIbl U KX COSTUHECHUS
OBIIEE KOJIMYECTBO YACOB I10 102 11

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJII XUMHUECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
XUMHAYECKast peakius, KiacCu(UKaIUs PpeaKiuil: peakuu COCTUHCHUS,
peakuuu pa3joKEHUs, pPeakUUu 3aMEleHUus, peakuuu OOMEHa, 3K30- U
DHIOTEPMHUYECKHE pEaKnuu, TeruioBod dddekr peakuuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
' MIPUMEHSITh OTH IOHSATHUS TIPU OMIMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBIeHHS ()OpMYIT BELIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOraipo
1.5 OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY d(PHEKTY)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
18 BBIUUCIIATh MAacCOBYIO JOJI0O XMMHUYECKOTO »dJIeMeHTa 10 (opmyie
' COEIMHEHHH,
1.9 BBIUHCIISATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTEeCTBEHHOHAyYHbIE METOIbl TO3HAaHWUS — HaOIIOICHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENI HEOPTaHUYECKUX BEILIECTBY
21 PacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TIOHSITHH: OKCHJ, KHCIIOTAa,
' OCHOBaHHE, COJIb
59 ONpEAENATh INPUHAMISKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
54 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAHMS XUMHUYECKUX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSX

CJIeIOBaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM MoCyn0il U 1a00paTopHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMH [0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOPOAA), NPUTOTOBIEHUIO PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH WU
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo teme: «llepuoamdeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKUC SJICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpsiBaTh  cMbIcn  Ilepuommueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBAaTh IMOHUMaHUE TEPHOJIUYECKON 3aBUCUMOCTH CBOWMCTB
XAMHYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHU B [lepnoanyeckoii cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cuctemMa XUMHueckux oaneMmeHtoB J[.JMI. MenneneeBa» ¢ 4YMCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHCIO DJIEKTPOHOBU  paCIpesieieHHe HX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

9 KIIACC

ONpeAeNnsaTh BHJ XHUMHYECKONM CBsi3M (KOBaJeHTHAass M HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO N XUMHYCCKasd pCaKIus»

pacKpbpIBaTh  CMBICII  OCHOBHBIX XMMHMYECKMX [OHATHI:  pacTBOD,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLUALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE PEaKUUH, OKHUCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XMMHYECKAsl CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUIMYECKas PEeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PeaKkLUU

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTB B3aMOCBS3b OCHOBHBIX XHMHNYCCKUX HOHHTI/Iﬁ nu
HpI/IMeHHTI) OTH IIOHATHUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIHI
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI'O OajaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

IIo Temam: «Hemeramnbel M HX COSOMHEHHS» M «MeTamabl U HX
COCOAUHCHUSA

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEeHNUPUUIECKHE XUMUYECKHE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas OINUCAHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUNC
TCHETUYCCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPAICHH B Pa3IMYHbIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCY0i U 1a00paTOpHBIM
o0opynoBaHuEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1aOOpaTOPHBIX
XUMHYECKHX OITBITOB IO TIOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

IPOBOJUTH PEAKIIMHU, MOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3MTUYHbIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOpPHI-, OpOMHUJ, HOIH,
kapOboHat, ¢ocdar, cunukar, cyiabdar, THIPOKCUIWOHBI, KaTHOHbI
aMMOHUS, WOHBI HW3YyYEHHBIX METaJUIOB, NPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XuUMHSA U OKpYXKaIOLIas cpenay

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsatui: [IJIK BemectBa;




KOpPO3Hs METAJNIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEITeIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISBICHUE TIPUYNHHO-
CIIEICTBEHHBIX CBS3€H — I U3YYCHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HAaHHWS — HaOIIOJIEHUE,
U3MEpPEHHUE, MOIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BellecTBa. Ou3nNUecKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

Ilonstue o METOJaX IIO3HAaHUA B XHMHUH. Yucteie BCIIECTBA W CMCCH. Crioco051
PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHoOcCHTEIbHAs
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomuuecTBo BemecTtBa. Mok, Monsipaas Macca. B3anMocBsI3b KOJIMYECTBa, MacChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XHUMHUYECKUX
COETUHEHUN

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXPaHEHHUS MACChl BEIIECTB. XuMuieckue ypaBHeHus. Kinaccuduxamus XuMudeckux
peakuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYAOW, C MpaBUJIaMH
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoaeHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJla, PACTHUpaHHE caxapa B
CTyNKe, KWIEHHE M KOHJCHCAalUs BOJAbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MIPOKaJIMBAaHUE MEAHON HPOBOJIOKH, B3aUMOJEHCTBHE Mela C KUCIIOTOH) SIBJICHUH,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTHI C XJIOpUJIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJNEWUCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEeHHON COJM, HAONIOJICHHE W ONHMCAaHUE pe3yJbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoaa B npupojie, Gu3ndecKue U XMMUIECKUEe CBOMCTBA (peaKinu
ropenus). Oxcunsl. [Ipumenenne kucimopona. CrocoObl MOMYYSHHS KHCIOPOJa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupone. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEeKT XUMHUUECKOH PEaKIMU, TEPMOXUMHUYCCKHE YPaBHCHHs, JK30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacelieHHBIE U
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTs B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA BoAbl. OcHOBaHus. Posib pacTBOpoB B
IpUpPOE M B JKU3HM uenoBeka. KpyroBopor BoJbl B MNpupoie. 3arpsi3HEHUe
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyeHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukamuss xucnor. Homenkmarypa kucnor. Dusndeckue Hu
XMMHUYECKHE CBOMcTBa KHCIOT. Psga aktuBHoctH wMetamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI SKCIIEPUMEHT: KA4eCTBEHHOE OMNpEENICHNE COJEpKaHUSI KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PAaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOJA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OMHCAHUE
WX CBOWCTB, MOJIydeHHE, COOMpaHNe, paclio3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojencTBue Bogopoma ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOI30BaHNUE BUIEOMATEPHAIIOB), HAOI0/IeHHEe 00pa3IloB BEUIECTB KOJIUIECTBOM |
MOJIb, HCCIEJOBaHHE OCOOEHHOCTEW pacTBOPEHHUS BEHIECTB C  Pa3TUYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H WIeJoYe ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHUE OOpa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PACTBOpaxX KHUCIOT WM MICNIOYeH, M3ydeHUE B3aWMOJICUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METaNIaMH, PpEeaKIul
HEHTpaau3aluu, MOJyYeHWE HEpPacTBOPHUMBIX OCHOBAaHUN, BBITECHEHHE OJHOTO




MeTajula JPYyruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a7ad MO TEeMe
«BaxHeime Kj1accbl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4ECKUX 3i1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepumommueckasi cucrema XuUMUYecKuX sieMeHtoB JI.U.
MenpneneeBa. Koporkomepuoanas u aauHHonepuonHas ¢opmel Ilepuogudeckoit
cucrembl xumuueckux dnemeHTtoB .M. Mengeneesa. llepuoapl u  rpymnmsl.
Du3NUeCKUil CMBICI OPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IAa U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sijep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHUMHYECKOrO 3JEMEHTA II0 €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[lepuonnueckoro 3akoHa u Ilepmonnueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. MenaeneeB — yu€Hblil U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas  (mossipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHusd. OKHCIUTEILHOBOCCTAHOBUTEILHBIC pCaKkmuu. HpOIICCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00paslioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3alMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema xumudeckux syemeHtos JI.M.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUH B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IleproanUecKON CUCTEME U CTPOEHUEM

HUX aTOMOB

CrpoeHue BemiecTBa: BHUJbl XMMUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MeXIyHapoJHas ¥ TpUBHMAJIbHAsA). XMMHUECKUE CBOMCTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKLIUU BEILIECTB, MO TEIJIOBOMY dPQEKTY, 10 U3MEHEHHUIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XUMUYECKOM peaKiuu

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrue o
TOMOTE€HHBIX M TETEPOTEHHBIX peakiusx. [IoHATHE O XMMHYECKOM pPaBHOBECHH.
@dakroppl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUMH H  IIO0JIOKCHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHE  YpaBHEHHM  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuyeckon cBsizu. Crenenp auccouuanu. CHUIIbHBIE W CJIa0BIE AJIEKTPOJUTHI.
Peakuuu noHHOro oomeHa. Y ciaoBus IpOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpall€HHbIE MOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COei
B CBETE MpEACTaBIeHUN 00 SIEKTPOIUTHUECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MoHBIL. [IoHsATHE O THUApOIN3E Coen

1.7

XHUMHUYECKUHN DKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOJAEIISAMU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATPHs); HMCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIecca AUCCOLHUAIIMM KUCIIOT, HIeJoue u cosei (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl PeaKinil HOHHOro oOMeHa (oOpa3oBaHME OcCasiKa, BbIIEIEHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHue, peakiuu pas3IoKEeHUs, COECTUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KaYeCTBEHHBIX peaklMi Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramier 1 ux COCINHCHUA

OO6mas xapakTepucTuka raqoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIE
crenenn okucieHus. CTpoeHne W (U3NUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHWMHMUYECKHE CBOWCTBA Ha NpUMEpe XJopa (B3aMMOJEUCTBHE C
MEeTaJullaMHM, HeMeTajlaMu, Miejgodamu). XiopoBojopoa. ConsiHas KucHOTa,
XUMHYECKHE CBOMCTBA, OJy4yeHue, IpuMeHeHue. JlelicTBre Xjiopa U XJI0poBoA0poIa
Ha OpraHu3M uesoBeka. BaxkHeilme XJI0pyu/Ibl U UX HaXOXKACHHUE B IPUPOJIE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B IPUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XuMHUYecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKue U XUMHUYECKHE
cBoiicTBa, mnony4yeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

OO6mas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YIJIepoA, aIOTPONHbIE MOIU(BUKAIMH,
pacrpocTpaHeHHe B INpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA. AJCOpPOIMS.
Kpyrosopot yrinepoaa B npupoze. OKcuabl yriepoja, ux GU3ndeckue 1 XuMHYeCKue
CBOWCTBa, [EHCTBHE Ha JKUBBIE OPraHW3MBI, TMOJNyYeHHE U TPUMEHEHHE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoxa(lV); rumotesa
100aTBHOTO TOTEIJICHUST KIIMMaTa; MapHUKOBBIA 3P (deKT. YTolbHas KHUCIOTa U e
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TONYy4YeHHE W TIPUMEHEHHE.
KayectBenHast peakuus Ha KapOOHaT-MOHBL lcmonb3oBaHHe KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CETTbCKOM XO035HCTBE

2.6

[lepBoHavanbHbIe TOHITHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCIWHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Hx coctaB u xumuueckoe ctpoeHue. [loHsITHE 0 OMOTOTHYECKN Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — U UX POJIH B KU3HU 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XMMUYECKHE CBOWCTBA, MOJYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B pupoje. O6mue npeacrabienust 00 okcuae kpemuus(1V) u
KpeMHHEBOM kucnoTe. CHIMKATBI, HMX HCHOJIb30BaHWE B OBITY, MEIHIIMHE,




MPOMBINIJICHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHUS; ONBITHl, OTpaKalomme (QHU3HUECKUEe |
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHILICHTPUPOBAaHHOM  CEPHOM  KHUCJIOTBI; M3Y4YEHHE  XUMHUYECKHX  CBOWCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MIPOBEJACHNE KAaUYECTBEHHOW peakiuy Ha cyiabgar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THbIX M (ochOopHBIX YIOOpEHHIi; MOIyueHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaYeCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMIECKAX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMKA PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOJIyYeHHE, COOMpaHHe, paclo3HaBaHUE W H3yUCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CHJINKAT-HMOHBI M U3yYEeHHE PU3HAKOB MX MPOTEKAHUS; O3HAKOMIIEHUE C MPOAYKIIUEH
CHJINKATHOW TPOMBIIIJIEHHOCTH; DELIeHHe OSKCIEePUMEHTAIbHBIX 3a/Jad 10 TeMe
«Baxknelme HeMeTalIbl U UX COSIUHEHUS)

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nostoxkenus B [lepuonnueckoit cucreme xummuieckux aieMeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUECKast
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psii HAlIPsLDKEHUH METalJIoB

dusnueckue W XUMHUYECKHEe CcBoiicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJJIbI: IIOJIOXKCHHEC B Hepno;u/lqecxoﬁ CUCTEME XHUMHUYCCKHX
9JICMCHTOB I[I/I MGHILCJ'ICCBB.; CTPOCHUC HX AaTOMOB; HAXOXKACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha MNpuUMEpe HaATpUusAd U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICITOYHBIX METAJIJIOB M UX COC}II/IHGHI/II\/'I

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmommueckoi
cucremMe xumuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHEe HX aTOMOB;
HaxoXxJeHue B npupoje. PU3nuecKkue U XMMUYECKUE CBOMCTBA MAarHUs M KajbLUs.
Baxueiimne coenuHeHust Kainblusg (OKCHI, THAPOKCHI, coiu). JKECTKOCTh BOIBI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HHUE aTOMa; HaxOXJIeHHe B pupoje. Ou3nueckue 1 XuMUYECKUE
CBOICTBa amoMUHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxOXeHHe B npupojae. Pu3ndeckue U XUMUYECKHE
cBoricTBa xenesa. Oxcuasl, rupokcuasl u conu xene3a(ll) u xxenesza(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; U3y4EHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJIEHCTBUS OKCHA KaJIbIIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HCCIIEJOBAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKejie3a B KHUCIOpone (BO3MOKHO
UCIIOJIb30BaHUE BU/IEOMATEPUANIOB); MPU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX pEaKIUil
Ha MOHBI (MarHus, KaJblys, altoMuHus, nuHka, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUIPOKCHAA ATOMUHMS M THIPOKCHAA ILMHKA; peIICHUE
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

Hosble maTepuainsl 1 TeXHOIOruu. Bemecrsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yenoBeKa. XUMHs U 30pOoBbe. bezonacHoe MCIoJIb30BaHNE BEIIECTB U XUMHYECKUX
peakuuii B 6bITy. [1epBast moMoIb PY XUMUYECKUX 0KOTaX U OTPABICHUSX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPOJIOB (yrojb, HPUPOAHBIN ra3, He(pThb), NPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HABAEMOCTH SIBIICHHUH MOPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIleld KyJabTyphl U MPAKTUYECKOU
JIESITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX II0O3HAHHS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX H
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON ACSITEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHbBIMHA Ha JOCTUXKCHUAX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT O6yanOHIHMC$I paccMaTpuBaTb XUMHIO
Kak chepy cBoeil Oyaymiel mpopecCHOHAIBHONU NEATEILHOCTH U CHIENaTh
OCO3HAHHBII BBIOOp XMMHH KakK MpOoGUIBHOrO MpeaMeTa Mpu Mepexonie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHENIIME XUMUYECKHUE ITOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJApHAas MAaccChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTa,
OCHOBaHUE, COJb (CPEmHssI), XUMUYECKas PEaKIHs, PeaKI[Uuu COCIUHEHMUS,
peaKIMy Pa3joKEeHUsI, PEAKIIMK 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
ekt peakiuu, dK30- U IHIOTEPMUUYECKUE PEAKIUH, PACTBOpP, MAacCOBas
JIOJISl XUMUYECKOTO AJIEMEHTA B COEMHEHUH, MAacCOBasl J10JIs U MPOLIEHTHAsS
KOHIIEHTpalLMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aTOMHas oOpOWTaidb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBS3b, DJIEKTPOOTPUIIATEIBHOCTh, TOJSIPHASA U
HETOJIApHAsT KOBAJEHTHAsl CBSI3b, MOHHASl CBS3b, METAJUIMYECKAs CBSA3b,
KpUCTaJUTM4ecKass  pemeérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUS,  pPEaKIMd  HOHHOrOo  OOMEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 00paTUMbIe U HEOOpAaTHMbIE PEaKIMH, CKOPOCTh XMMUYECKON
peaxuuu, katanuzarop, I[1IK, koppo3ust MeTanios, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHst
ANEKTPOJUTHUECKON JUCCOIHAIIIHI

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOHIeﬁl

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHCIIE MUHEpPAIbHBIE YHAOOpPEHHs, METAJIbl W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIS, IPUPOJHOIO
raza, He)TH) B OBITY, CEIbCKOM XO3HCTBE, HAa MMPOU3BOACTBE U MOHUMaHHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSIMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM ~ (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPHUMCEHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHLHLIX 3agaq

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XUMUHU U COCTaBJICHHMS (OPMYJI HEOPraHMYECKUX BEIECTB, YPaBHEHHI
XMMUYECKUX peakiuil; ocHoBamHu xumuuyeckoi HomeHknarypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne o0bsCHATH CBSI3b MOJIOKEHUs d7eMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XapAKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
AIIEMEHTOB (COoCTaB W 3apsan  s1apa, oO0Illee YHCIO JIIEKTPOHOB),
pacrpeeeHueM DJIEKTPOHOB IO DJHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHS

[IpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENBHOCTh), TPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOKEHUs 31eMeHTOB B [lepuonnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aTomMa

YMenue kinaccupuuupoBarth:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneirh:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 3apsiJl HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCUABI MeTaiuioB |—IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHA, B TOM
qucJie.
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
) HEOPraHWYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIUUCIATE (MIPOBOUTE PACUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COECIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIHUi U HaXOJUTh KOJUYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAy4HOTO T[O3HaHUs (HAONIOACHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHUH BEIIECTB M XHUMHYECKUX
' SBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IMYyTH &
peleHus
12.2 6e30macHOi paboThl C XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBuiIaMyd 0€30MacHOTO OOpalleHHsl C BEIIEeCTBAMM, HCIIOJIb3YEeMBIMH B
MOBCEIHEBHOM JKM3HU, MpaBUJIaMH TIOBEJEHUS B LEIIX cOepekeHus
3I0pOBbSl M OKpYXKAIOUIEH NPUPOJHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; ONBITHI, WJUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoOBOM  JIOJIeH
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HCCIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC B38.PIMO,I[€I>1CTBH$I KHCJIOT C MCTalllaMH, OKCHAaAMH
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUEC OJHOI0O MCTalJlia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHBIX CBOICTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Banelme MeTamibsl U UX
COCOAUHCHU S

XMMUYECKHE DSKCIIEPUMEHThI, WJUIIOCTPUPYIOIIME NPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKLMU Ha NMPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPUI-, OpPOMUJ-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUA,
MarHusi, Kajibllus, aJloMUHUs, keneza (2+) um kxenesa (3+), memu (2+),
ITUHKA

YMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUUECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATh CBS3U MEXKAY pETbHO HAOMI0IaeMbIMH XHUMHUYECKUMU
ABJICHUAMH MW IIpoHecCaMH, MPOUCXOAAINIMMHU B MAKpO- WU MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCTh aTOMOB XHMHYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCUTENBHAA aTOMHasd Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUHUIL] BCIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrtemMa XHMHYECKuX diemeHToB J[.M.
Menneneesa. Ilepuonbr u rpynmsl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX saep. M3orombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUYECKHX 31eMeHTOB [lepuoanueckoi
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAIIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) U UX COEIMHEHUH B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMoJjsipHass W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCILICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeAUHEHUS

4.1

Knaccudpukanus u  HOMEHKJIATypa HEOPraHWYECKUX COEAMHEHMH: OKCHJIOB
(coneoOpasyrolmue: OCHOBHBIE, KHCIOTHbIE, aM(OTEpHBIE) M HECOJIE00pa3yIolIne;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALLUE




1 OECKHCIIOPOIHBIE, OMHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBhIX BCHICCTB-HEMCTAJLJIIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XMMHYECKHE CBOKMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHUSA, HATpPUs,
4.3 KaJlisg, MarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METaJIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
duznyeckue U XMMUYECKUe cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue okcumoB
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, uunka, menu(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJIHOH, CEPOBOIAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHue
KHUCJIOT
4.9 OO0mre xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTETNIEHEeW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB
5.9 TennoBoil »pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHUsS. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIN.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
54 Teopust 2NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHHOHBL. OJEKTPOJIUTHI WU
' HEINeKTPOoJUThI. CHUIIbHBIC U c1a0bie AIeKTPOIUThL. CTENeHb UCCOIMAIIHI
55 Peakuiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHbIe
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XuMHs U OKpYy:Karollas cpesia
6.1 BemectBa u Marepuanbl B IMOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuid B yaboparopuu u ObiTy. Ilepas
IIOMOILb [P XMMUYECKUX 0XKOT'aX U OTPABICHUAX

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpebl (KUCIOTHBIE 0K, 3arps3HEHUE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COSAUHEHHHA B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHenuil. [loHsTHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOTYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJ, TJUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-i kiacc: yriayOJeHHbIN YypoBeHb: yueOHUK; 1-e nu3nanue ["abpuensu
O.C., OctpoymoB N.I"., Cnagkos C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus: 9-# kiacc: yriyOJleHHBIN ypoBeHb: yueOHUK; 1-e uznanue ['abpuensn
0O.C., Octpoymos N.I"., Cnagkos C.A. AkinonepHoe obmiecTBo «M31aTeancTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
Xumust. 8-9 knaccel. YrayOnéHHbI ypoBeHb. MeToauuyeckue peKoMeHaauu

(VMK non pexn. O.C. I'abpuensina)

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru

http://school-collection.edu.ru

http://him-school.ru

http://experiment.edu.ru
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