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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
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 xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboveil mporpaMMbl IO y4€OHOMY IIPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pacopeleleHue MO0  KiaccaM, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XHUMHHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOKHOCTH y4€0OHOTO MpeAMeTa B peajln3aluu TpeOOBaHUN K IJIAaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

W3yyenne XuMHUM HA  yYpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTUPOBAHO Ha OOIIEKYJIHTYPHYIO MOATOTOBKY, HEOOXOIUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHWE XWMHH CIYXHUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIEeM YCTONYHBOTO
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;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMHUT CO CHEHU(UKON HAYYHOrO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B KOJOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO Tala Pa3BUTHSI XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUU CPOpMHUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3THU CUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[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 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3WPOBATh CBOWCTBA, CTPOCHHE M O0OJACTH TPAKTUYCCKOTO MPUMEHEHUS
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 oOCHOBHOTO 001Iero 00pa3oBaHMs MO XUMHUU (YriIyOJIEHHBIN
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 MPAKTUYECKas HAMPABICHHOCTh OOYYCHHS XHMHH,
mupdepenumanuss  o0ydeHHUs,  BKJIOYArOmas  OpPOQWIbHYIO  MOJATOTOBKY



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

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodecCHOHATEHON OPUEHTAINN 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€HHBIN ypOBEHb) TpeJHa3HAUYCHA IS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONUX MPOTPAMMBI
muddepennupoBanHoTro (Yrimy0n€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON 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
IpeMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — BAXKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B MPUOOIICHUH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH M3YYCHUHM BEMIECTB W XUMHUYCCKHX 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: XMMUM OTPAXKAIOT HAMPABJICHHOCTh 00YUYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEeH:

dbopMUpOBaHUE UWHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHSATHIO PEIICHUH,
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  00mIe  (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 HHTepeca K H3YyUYCHHMI0O XUMHH 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 KYJbTYpbl, HENPUSITHE JEUCTBUM, MPUHOCSIIUX BpE.
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

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

Ha yriny6nénnoe uzydenue yueGHOro npeamera «XuMus» orogutcs no 102
yaca B 8 n 9 knaccax (3 yaca B Hefiento), Bcero 204 vaca 3a 1Ba roja 00y4eHusl.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Ponb xumun B KU3HU 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiecTBa. Duznueckue W XMMHYECKHE CBOWCTBA BEUIECTB. ATpETraTHbIC
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencTtaBiieHMss O HAay4yHOM ITO3HAHHM HA
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HaydHOM IMO3HAHUM HAa TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

A3bik xuMud. ICTOUHUKY XUMHYECKOU HH(POPMAITUH.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJBbHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemecTtBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, NMPUPOAHBINA Ta3,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa m Xumuyeckue peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpOoCThie M CJIOKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEAUHEHUNW U cocTaBieHne (GOpMya OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcUTENBbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTr0 3JIEMEHTa B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuecTBo BemectBa. Mosb. MosisipHast macca. B3anmMocBsi3p KOIM4eCTBa,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas macca cMecu BewecTB. MombHas HoJis
XUMHUUYECKOTO DJIeMEHTa B coequHeHuH. HaxoxaeHue mnpocrteueit (GopmMyisl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOcCOBa.



XUMHYECKHE ypaBHEHUS. THUIbBI XUMUYECKUX PEaKui (COeAMHEHUS, Pa3I0KEHNUs,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCINEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B Ja0OpaTopuud W TpHUEMaMu
oOpamenusi ¢ gabopaTopHbIM  OOOpymoBaHueM. I3ydeHue wu  ommcaHue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IJIaBIEHUE BOCKA, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHHWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuM, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3AMMOJEHCTBHE COJIbI MIIU
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
KonuuectBoM | Monb. HalmioneHue u  omnMcaHue TNPU3HAKOB MPOTEKAHUS
XUMHYECKUX PeakUuil (pa3iloKeHHE caxapa, B3aMOJCHCTBUE CEPHOM KHUCIIOTHI C
xjopugoM Oapusi, TOJyYE€HHE U paszioxkeHue ruapokcuaa wmeau (ll) nopu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco00OB  pa3ieneHus cmeced (C  MOMOIIbIO MarHuTa, (UIbBTpOBaHUE,
BbIIIapUBaHUE, AUCTUILIALNS, XpoMaTorpadusi), MpOBEICHUE OUUCTKU ITOBAPEHHON
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAacCCBI.

Baskneiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnennss o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3dyxa. 3aKOH
ABoranpo. MomsipHblii  00bEM ra3oB. OTHOcUTENbHAas IJIOTHOCTh TIa30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nvyeckrue U XUMUYECKHUE CBOWCTBA (pPEaKlUy TOPEHUS U OKUCIICHHUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl Momy4YeHus: KUCiaopo/ia B J1ad0paTOpuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTponHas
Monupukamms kuciopoga. O30HOBBIM CJIOW, €ro 3HAYEHHE JUIS JKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBolt 3h(deKT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHa B
KayecTBe TOIUIMBA. 3arpsiz3HeHue Bo3ayxa. [lonsTie o napHukoBoM 3pdexre.

Bonopox — »smeMeHT M mpoctoe BeniecTBo. HaxoxzaeHue Boaopona B
npupoae, (U3MYECKUE M XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyenus. [lonarue o kucnorax u coysx. Mcrnonb3oBaHue BoJI0OpoJa B KaUeCTBE
TOIUIMBA.



Bona. ®dusnueckue cBorcTBa BOAbl. Bojma kak pactBoputesnb. PacTBopsl.
HacpilieHHbIe M HEHACBIIMIEHHbIE PacTBOpPbl. PacTBOPHMOCTH BEIIECTB B BOJIE.
dakTOphl, BIUSIIONIME HAa PACTBOPUMOCTH TBEPABIX M T'a3000pa3HBIX BEICCTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Polib pacTBOPOB B MPUPOAEC U B KHU3HU
YEeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
WHJUKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsi3HEHUE MPUPOJIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHennit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHBIE
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3aMMOJEICTBHUE C BOJIOM, C KMCJIOTaMH U OCHOBAHUSIMH, C IPYTUMH OKCUJAMH).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnorel. Kimaccubukanus kucioT. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUsl KHUCJIOT. DU3MYECKHE M XUMHYECKHUE CBOMCTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan axktuBHoctn meraiuioB H.H. bekeroma. Ilomyuenwe xucinor. Kucimorsl B
MpUpoe, IPUMEHECHUE BAKHEHIIIUX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHUsA. MexXIyHapoIHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI TojydeHus. HepacTBopuMble OCHOBaHUS, HX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIOTAMH) U CIIOCOOBI MOJTydeHUsI. AMDOTEPHOCTS.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
AJTIOMUHHMS ). XUMHYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU U IIETOYaAMH )
U TIOJTyYEHHE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coied. TpuBuanbHble Ha3BaHus cosed. Dusnueckue u
XapaKTEepHbIC XMMHUYECKHWE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJINYECTBEHHOE OMPEAECTICHHUE COAEPKaHUSI KUCIOPO/Ia B BO3IYXE;

MoJIyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KUCIOPO/Ia;

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



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, paclo3HaBaHUE W HM3YyUYEHHE CBOMCTB BOJOPOJA
(ropenue);

B3aMMOJICHCTBHE BoAoposia ¢ okcuaom meau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBJICHUE PACTBOPOB C OMPEIACICHHONM MOJIAPHOW KOHIEHTpALUEN
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;

pelieHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPTraHUYECKUX COCTUHEHUIN.

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

Crpoenrie aToMOB. XUMHUYecKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (O0JaropoJHbIX) raszax. OJIEMEHTbI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUABI U TUIAPOKCHUIBI.

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

Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombsl. PaanoakTUBHOCTB.
DNeKTpOHBI. DJIEKTPOHHAs OpOUTaNb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduueckue Gopmyiabl aToMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MepHoJia U rpyIiibl 3aeMeHTa. CTpOeHUEe ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremst J1. 1. Menzaeneesa:



pacupenesieHue 3JIEKTPOHOB [0 JHEPIeTHYECKUM YpPOBHSIM, IIOAYPOBHSM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpyHnaM M IEepUoAaM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpymnmax. XapakTepuCTUKAa XUMHUYECKOTO JIIEMEHTA II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

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

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHs KOBAJICHTHOM U
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyibl BemiecTB. KaThoHsl u
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

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

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METaJIOB U HEMETAJIOB;

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

IIPOBEJCHNUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peAKUUi (TOPEHHE, PEAKIIMK PA3JIOKEHUS], COSTUHEHN).

MesxknpeaMeTHble CBSI3H

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

OO011e ecTeCTBEHHO-HAYYHBIE TIOHATHS: SABJI€HHE (TIpOLEcC), HAyUYHbIN (PaxT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJICITb.

®duzuka: sBICHUA NPUPONbI, (U3UYECKUE SBJICHUS, BEIIECTBO, TEJIO,
dbu3nyeckue BEIUMYMHBI, EAMHMUIBI H3MEpeHHs, 00BbEM, Macca, arperatHble
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.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

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

9 KVIACC

BemecTBo U XMMHYecKasi peakius

[ToBTOpeHne W yriyOneHue 3HAaHUM OCHOBHBIX Pa3lesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE 51 Ka4yeCTBEHHBIE XapaKTEPUCTUKU (pamuyc,
AIEKTPOOTPULIATEIIBHOCTD, DHEPIUs VMOHM3ALIH). IlocnenoBaTenbHOCTD
3aMOJHEHUsl JIEKTPOHHBIX OpOMTajieil aTOMOB Majblx MepuoaoB. OcobeHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ilepuoguyeckas cucremMa XMMMUYECKHUX DJJIEMEHTOB B CBETE IIPEACTABICHUU O
ctpoeHun aroMa. CTeneHb OKUCIEHUS M BaJEHTHOCTb. IIpencraBieHune o
MIEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XUMHAYECKUX AJIEMEHTOB
(37EeKTPOOTPULIATETBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemectBa B TBEpAOM, XKHIKOM U Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBA3U: HWOHHAs, KOBaJEHTHas (HEMOJspHas,
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 OCOOEHHOCTH 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 Y4YaCTBYIOIIUMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO Pearupyrolinx BEIECTB).

DJIEMEHTBl ~XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHKa XUMHUYECKHUX
peakuumii. TeruioBoit 3PPexT XUMHUECKONW pEaKIUU. DK30- U IHIOTEPMUUYECKHE
peakuuy, TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH lecca W e€ro clueicTBUs.
Brluncnennst o TEpMOXUMHUYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKUMU. 3aKOH JEHCTBYIOIIMX MaccC.
@akTOphl, BIUSAIONIME HA CKOPOCTh XMMHYECKOM PEAKIMU. DHEPrus aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUIECKUX peakiusix. [Torstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMUYECKOT0 paBHOBecHs. DakTOphl, BIHSIOIIMNE HA COCTOSHHE XHUMHYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX HA OCHOBE MPEACTABICHUNA 00 M3yUYECHHBIX
AJIEMEHTAaX XUMUYECKOM KHHETUKU U TEPMOAUHAMHUKHU.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHUS. BakHble OKHUCIWUTENIM U BOCCTaHOBUTENW. [lepmaHranar kauus
(xapaktepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCMOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OaaHca.

DNEeKTpOoIUuTHYECKass uccoluranusl. XWMHYECKUE pEaKUWd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  Jucconmanuu. PacTBopeHue kak  (Qu3MKO-
xuMuueckui npouecc. [loHsiTHe 0 rugpaTax U KpUCTaIOruapaTax. JIEKTPOIATHI
M HEEKTpOoNauThl. KaTHOHBI, aHMOHBI. MeEXaHW3M AUCCOUMALNMN BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBsi3U. CUJIbHBIE U Ca0ble 3JIEKTPOIUTHI.
Crenenp auccouualnny, KOHCTaHTa quccouuanuy. MIOHHOE MPOU3BEAEHUE BO/IBI.
Bopopoanbiii  mokaszatenb. WHAMKATOpPHI. DJIEKTPOJIUTUYECKAS AUCCOLMAINS
KHCJIOT, OCHOBAHMI M COJICHA.

Peakuuu nonHoro ooMeHa. Y clioBUs MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHUCIIOT, OCHOBAaHHWM W COJEHl B CBETE MPEJCTaBICHUN OO0 3ICKTPOIUTUYECKOMN
nucconuanu. KauecTBeHHbIE peakliui Ha HOHBI.

I'mpponm3 coneid. oHHbIE ypaBHEHUS THAPOJIM3A COJEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

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

MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiiuu OT BO3ACHCTBUA
pa3inyHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIONTHE 00PATUMOCTh XUMUUECKHUX PEAKIIN;

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

MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMUX MPU3HAKU TMPOTEKAHUS PEAKIIHMA
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  ONBITOB, WUIIOCTPUPYIOIUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHSI, COCUHEHUS );

pacno3HaBaHHE HEOPTraHWYECKUX BEIIECTB C IOMOILBID KaueCTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o TemaMm: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu», «l'maponus conei», «DIEKTPOIUTHYECKAS
T CCOLIMALIUS.

HemeTtanibl 1 MX coeAMHEHUSA

OOmas xapakrepuctuka HemeTalsioB. OCOOEHHOCTH CTPOEHMSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBAa HeMeTaioB. CpaBHUTENbHAs XapaKTEPUCTHKA
COEIMHEHU HEMETAJIJIOB.

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHblE CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMUMHUYECKHME CBOWCTBA Ha INpHUMeEpe  XJopa
(B3auMoOJ€icTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XnopoBoaopon. ConsiHas  KUCJIOTa, XWMHUYECKHE CBOMCTBA, IOJy4YEHHE,
npumeHeHue. JleiictBue xyiopa M XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKa.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstune o
KHCIIOPOJCOIEPKAIIMX KUCIOTaX XJIopa U UX COJISAX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CTpoeHrne U pu3nyecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJUIOTpPOIIHbIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUYECKHUE CBOMICTBa
cepbl (B3aMMOJCHCTBUE C HEMETAIAMU, METAJJIAMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTpPOEHUE, (U3HUYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KAaK NPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa U €€ COJIH.
CepHas kwuciora, (QHU3HUECKHEe W XHMHYECKHE CBOMCTBAa (0OIME Kak
IpeCcTaBUTEN Kiacca KuciaoT U crneuuduueckue). Coilum CEpHON KHUCIOTHI.
XUMHUYECKHE peaKInu, JexkKallhue B OCHOBE MPOMBIIIIEHHOTO Coco0a MoayyeHus
cepHOM KUCHOTHL. [IpencraBneHns 0 XMMUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HuM npodeccusx. [IpuMmenenne cepHor KUCIOTHI U Cyib(daroB. KauecTBeHHbBIE
peaknuu Ha CcynbGUT-, CylnbPua- U cyiabhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCAMHEHUN B npupone. XUMHYECKOE 3arpsA3HEHUE OKPYXKAILIEH Cpenbl
COCIMHEHUSMH Cepbl (KUCIOTHBIE NOXKAM, 3arpsi3HEHHUE BO3[yXa), CHOCOOBI €ro
peI0TBpaIICHHUS.



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

A30T, pacnpocTpaHeHue B Mpupojie, pundyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMH, BOJOPOAOM, KuciaopoaoM). Kpyrosopot a3ora B
npupoje. AMMHUAK, ero (u3MUECKhe M XHUMHUYECKHME CBONCTBA (OKHCIIECHUE,
OCHOBHBIE CBOWMCTBa BOJIHOIO pacTBOpa), NPUMEHEHUE U TMOJyYCHUE B
7abopaTopud W MPOMBIIUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MeXaHu3M ero obOpazoBanusa. Comu aMMOHUS, WX (U3HUECKHE U XUMHYECKHE
CBOMCTBa (pa3JOKEHHE U B3aUMOJCHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBeHHas peaknus Ha woHbl amMMoHMs. Okcumubl azora (I, I, I, 1V, V).
Azotuctas kuciaora. A30THast KUCJIOTa, €€ MOoJIy4eHue, (PU3MUEeCKUe U XUMUUECKHE
CBOMcTBa (OOLIME Kak TMpEACTaBUTENS Kjacca KUCIOT MU cHenuduueckue),
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
COCMHEHMSIMU a30Ta (KUCJOTHBIE MAOXKAM, 3arpsA3HEHHUE BO3/AyXa, IOYBBl U
BOJIOEMOB).

®ocdop, amrorponHeie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMH,
KHUCIIOPOJIOM, TaJIOT€HaMH, KOHIICHTPUPOBAHHBIMU a30THOW M CEPHON KHCJIOTAMH).
Oxcuasr ochopa (I, V), dochopnas kuciora, GUNUSCKHE U XUMHUYCCKHE
cBoiicTBa, nosyuenue. KauecrBennas peakuus Ha (ochar-uonsl. [IpencraBnenus
o rasorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A30THbE, (HOoCchOpHEIE,
KOMIUIEKCHbIE yJoOpeHus. XHMHUECKOe 3arps3HeHHE OKpY’Karolel cpesbl
COeIMHEeHUSIMH a30Ta u pocdopa.

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

VYrnepoa, annorponHsie Mogudukanuu (rpadur, anmas, gysuiepeH, rpadeH,
HAaHOTPYOKH), ¢uU3NYEeCKue U XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEILECTB
(B3auMOJIeHCTBYE C METaNIaMU, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcuppl yriepoaa, ux (Gpu3uueckne U XMMHIECKUEe CBOWCTBA, IEHCTBUE HA JKUBBIC
OpPraHU3MBbl, MOJIyYeHHE U MPUMEHEHHE. DKOJOTHYECKUE MpoOIeMbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYronbHas kucinota u €€ CoJid, HX
bu3nueckue U XMMUYECKUE CBOICTBA, MOJy4yeHUWE U npuMeHeHue. KapOoHarsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yraepojia: yriieBoJaopoAbl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TaHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupojiHble UCTOYHUKU YTIEBOAOPOAOB (Yrolib, IPUPOIHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOdOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yriaeBojax — W HUX POJIM B JKU3HM 4elloBeKa. EJAMHCTBO OpraHMYEecKUx W
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HamMu), MOJIYyYEHUE U MPUMEHEHUE.
Ponb kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpemHueBast Kuciora,
CWJIMKATBL: (pU3MUECKHE U XUMHYECKHE CBOWCTBA, MOJYYEHHE M NPUMEHEHUE 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 NpecTaBieHus 0 GU3NIECKUX
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 Cephl U €€ TPUPOAHBIX COCTUHEHU;

HaOMIOZICHWEe  Tpoliecca  OOyrJIMBaHUs — caxapa  1OJ  JIEWCTBHEM
KOHILIECHTPUPOBAHHOM CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHHE KA4YEeCTBEHHBIX peakuuid Ha CcyabPua-, cylnbPuT- U cyibdar-
MOHBI U HAOJIIOICHUE 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 KaueCTBEHHBIX PEaKIUii HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

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



O3HAKOMJICHUE C MOJIETISIMU KPUCTAITMYECKUX PEIIETOK anmasa, 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
M3YUYEHHE NPU3HAKOB UX POTECKAHUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

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

pELICHHE 3KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxxHelie HeMeTalIbl U UX
COCTUHEHUSD.

MeTaJiibl 1 UX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmas XapakTEpPUCTHKA XHMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMH HX ToJyoxkeHus B Ilepuonnueckoit cucreme
xumMuueckux 3remeHToB . 1. MenneneeBa u ctpoenust atomoB. Metaisl A- u b-
rpyni. CTpo€HHE MPOCThIX BEIIECTB — METAUIOB. MeTramndeckas CBS3b U
MeTaJuIMYecKasi KpUcTajuinueckas penieTka (IpUMUTUBHAS KyOndeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPUCTAIUIOB. DJIEKTPOXMMHYECKUW psl HANPSKEHUN
MeTauioB. O0IIMe XUMUYECKUE CBOMCTBA MeTauioB. O01IHe criocoObl MOIyYeHUs
METAJJIOB, METAJUIYPTHs. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEN KAaK OUH U3
crioco00B TosydeHuss MeTaioB. [loHsTHE O KOppo3uM METaioB, OCHOBHBIC
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpuMeHeHre METAIIOB U CIUIABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonokenue B [leprognueckoil cucTeMe XMMUYECKUX
sanementoB JI. MI. MenpaeneeBa, CTpOCHHME HMX aTOMOB, HAXOXKJICHUE B MPUPOJE.
@u3nuecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpE HATPUS U Kajausl), MOJy4YeHUE.
Okcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeNoYHbIX METAJIIIOB U UX
coeMHeHU. buonorudeckas posb HaTPUs U KaJusl.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHui W KaJbLMK: TIOJIOKECHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKHE CBONCTBA MarHus
U Kanpuus. BakHelme coenuHEHUs KadblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, mpuMeHeHue. JKecTKOCTh BOJbI M CHOCOOBI €€ YCTpaHEHHS.
KpyroBoport kanb1usi B IpUpoOE.



AJ'OMUHHIA: TI0JIOkKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
J. N. MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynn (MOOOYHBIX MOATrPYMMH):
nojnoxxkenue B llepuomnueckor cucreme xumuueckux dnmemeHtos . U
MeHnieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «ITpOBajiay SJIEKTPOHA Ha
IpUMEpPE CTPOSHUS aTOMOB XpoMa, Melir, cepedpa. BaseHTHBIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIMHCHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENICHU OKMCIICHHUS DJIEMEHTA B COCIMHEHUU (Ha MPUMEPE COCAMHEHHMN Xpoma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menpb u cepebpo: CTpOE€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJICHCTBHE C KUCIOTAMU-OKUCITUTENISIMHU), 00 UX OKCHJaX, THJIPOKCUIAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbBIEC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEepHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHbIE peaKIIMu HA KATHOHBI IMHKA.

Kene3o: cTtpoeHue atoma, CTeneHH OKHUCiIeHUs. Haxoxaenue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuabl u conu skeneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToJiyueHHe. KauecTBeHHbIE peakIMy Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — crutaBbl xkene3a. [Ipon3BojCTBO YyryHa W CTalIu.
DKOJIOrHnYeCcKre MpoOIeMbl, CBSI3aHHBIC C METAJLTYPTUYECKUMU MMPOU3BOJACTBAMH.

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, UCCJIEI0BAHKME MPOLIECCOB AJIEKTPOiK3a pacTBopoB xsopuaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

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

W3Yy4Y€HHE CBOMCTB KapOOHATOB U T'UIPOKAPOOHATOB KAJIbIIUS, YKECTKON BO/IbI;

M3yYEHHUE TPOIIECCOB IMOJYyUYECHHS THUIAPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOJCTB;



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

HaOJI0ICHUE U OMHMCAaHUE OKpalllMBaHUS MJIaMEHU MOHAMHU HATPUS, KaJUd U
KaJIbITUS;

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 IOBCEAHEBHOM JKM3HHM 4YEJIOBEKa. BaknHeumune
BEI[ECTBA M MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoiIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolib mpu XUMHUYECKHUX
05KOrax U OTPABJICHUAX.

HoBble MaTepuaiibl 1 TEXHOJIOTUU. [[pUHININBI «3€JIEHON XUMHW.

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHM Il (QYyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH cpeibl. IKOJOTHUECKHE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

OKCIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMyd MaTtepuagoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIE MaTepHuabl),
ONpPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAJIBI.

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

[Tepuoanueckuii 3akoH u lleproanyueckas cucteMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI 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 THIA KPUCTALIMYECKOU
PELIETKH U BU1a XUMUYECKOH CBSI3H.

Knaccudpukanuss XUMHUECKUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSX HA OCHOBE IMPEJICTABICHUNA XHUMUYECKOM KUHETUKH U
TEPMOIMHAMUKH.

XUMHUUYECKHE peakuu B pacTBopax. ['maponns coseil. Peakuuu okuciaeHus -
BOCCTAHOBJICHUS. DIJIEKTPOJIN3.



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

Mesicnpeomemmuoie ceéa3u

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
NOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: ABJIEHUE (TIPOIECC), HAYUYHbIN (aKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
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 (KPUCTAUIMYECKHX) TeEI,
KpUCTAJUIMYECKasl PEIIETKA, 3JIEKTPOH, SApPO aroMma, NIPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAHTBI, PaJIMOAKTUBHOCTD, alib(ha-, OeTa- U raMMa-u3IyueHHeE,
IEKTPUYECKUH 3apsill, IPOBOAHUKH, ITOIYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUYHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buosnorus: sxocucreMa, ouochepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOpEHUs, MHUKPOIJEMEHThl, MaKpOd3JIEMEHTbI, NHUTaTEIbHbIC
BEILECTBA.

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

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



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 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
BOCITUTATEIBHON ACSTEIBHOCTH 00pa30BaTEIbHOM OpraHU3alui B COOTBETCTBUH C
TPAAULUOHHBIMA POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpPaBWIAMH M HOPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUHd WU
pacIHIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUIO0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TEXHOJIOTUU B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHUU YKOHOMHKHU
Poccuu u cBoero peruona;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOW KYyJIBTYphl B
pa3HO00pa3HON COBMECTHOM €SI TENbHOCTH;

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

TOTOBHOCTh OLIEHHWBAaTh CBOE MOBEIECHHE U IOCTYIKH CBOMX TOBApHILEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) ¢hopMUpPOBaHNS IIEHHOCTH HAYYHOTO MO3HAHNS

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUs CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAHHWE IIEHHOCTH HAYYHOTO MO3HAHUA Ui Pa3BUTHUS KaXKJOTO YEJIOBEKa
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XUMUSD» B
CUCTEME HAy4HBIX MPEACTABICHUI O 3aKOHOMEPHOCTSX Pa3BUTUSA MPUPOJIBI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

Mo3HaBaTelibHas MOTHBALMUg W MHTEpeC K OOy4YeHHI0, TOTOBHOCTh M
CIIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOpa30BaHMIO, K HCCIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUEOHBIX U )KH3HEHHBIX CHTYAIlUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

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

pa3BUTHE MHTEpeca K mpodeccusM, CBA3AHHBIM C XMMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS HKOJOTHMYECKON KYJIbTYpbl: TMPUOOPETEHUE ONbITA
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, ISl PELICHUsI 3a/a4, CBA3AHHBIX C OKPYKaroIleh cpeliou;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JeATETbHOCTH SKOJOTMUYECKON HAIPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

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

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHabHOE €IWHCTBO MHpa W TMPOIeCC TO3HAHUsA (BEIIECTBO, CBOKMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIIEA0OBaHNE, SKCIICPUMEHT U JIPYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMH YUE€OHBIMHU JCHCTBUAMH (TIO3HABATEIHHBIMHU,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIIOJIb30BaTh B y4eOHOM, MMO3HABATEIHLHOM U COILMAILHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBSI3b C IPYTHUMU MOHATUSIMU); aHAIU3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PpaCCyX ACHUS (MHIYKTUBHbBIC, JEAyKTUBHbIC, TI0 aHAJIOTHH);
npejyiaraTh KpUTEPUM U BBISIBIATH OOIME 3aKOHOMEPHOCTH W MPOTHUBOpPEUUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
IPUMEHATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE W METalpPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yeMble B XUMHH, MPEOOPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTABICHUN  XapaKTEepPU30BaTh H3ydyaeMbIe
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

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

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
SMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Y4eOHOW IIO3HABATEIILHOW U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHSI HKCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOMIPOCHI; aHATU3UPOBATh (DAKTHI, BBHISIBISATH
u GopmyIupoBaTh MpoOJIeMy, ONPENeNsATh 1eb M 3aJadyd, COOTBETCTBYIOIIWE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOAWTH W3MEPECHUS] HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICIICHHBIE), CaMOCTOSITEJILHO TMIPOTHO3UPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICIIAaHHOMN padoTe;

Pa6ora c nunopmanueii:

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 HWHTEPIPETHUPOBATH
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
MHOOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHble IOHUCKOBBIC
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
XUMHUYECKONH HMH(popMaIueil; MNPUMEHATh MEXIpEAMETHbIE ((PU3NYECKUue W
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 KOMMYHUKAIUH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTATOB BBINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTAa (MCCIEI0BATENbCKON
7a00paTOPHON MITM MPAKTUYECKOU pabOThl, ydeOHOTO MPOEKTA); B X0OJI€ AUAJIOra 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 TIPYMNOBBIX (opMax paldOThl: IMJIAHUPOBATH OPraHU3ALUIO
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 MPOOIeMbl 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 YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I PETYIIATHBHBIMU )IefICTBI/ISIMI/I
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CIIOCOO pelieHusl yueOHOM 3aaun (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 0000IIEHUST U BBIBOJBI, MPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE
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 OCBOEHHUS MPOTpaMMbl 1O XUMHU 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 HW B paMKax pealu3alid WHIABHIYATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanud. [lo 3aBepiieHHH pean3aliu MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOydJaromecss CMOTYT JeTadbHee OCBOWTH MaTepHall, OBJIAJIETh PACIIMPESHHBIM
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
o0nmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BHUIBI JESITEIBHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX W PEANbHBIX IKU3HCHHBIX YCIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CIEAYIOIEM YpPOBHE
oOpa3oBaHUs.

K xoHmy oOyueHuss ¢ 8 kaacce y oOydawmierocss OyayT cpopMHpOBaHBI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUUYECKUN DJIIEMEHT, METajUl, HEMETaul, aUIOTPOIus, MHPOCTOE BEILIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJHOpPOJHAsI W HEOJHOPOJHAs), BAJEHTHOCTb,
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, amMOTEepHBI OKCHA, aM(OTEPHBIA TUIPOKCHUA, XUMHUYECKas PEaKIus,



KJaccu(ukanus peakiuii: peakiiMi COeIMHEHUS, PeaKI[Uu Pa3I0KEeHUsI, peaKIuu
3aMEIlEeHUs], PEaKIUu OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
abdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTallb,
pagnyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBf3b, WOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBope; BJIEKTPOOTPULATEIBbHOCTh, CTENEHb OKHCICHUS, OKHCIHUTEIH U
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T ITOHITHUS IPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

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
BEIIIECTB 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 U €T0 CJIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAaX
[I03HAaHHS, B TOM YMUCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUUYECKUX PEaKIIUM;

JEMOHCTPUPOBAThL TMOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX DJIEMEHTOB OT UX NOoJ0XeHus B [leprnoandeckoil 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 0003HAUEHHUS, KOTOpbIe UMEIOTCs B Tabnuie «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSA3b MOJIOKEHUsS HyeMeHTa B llepuoguyeckoil cucreme c
pacrpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIaCCU(PUIIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHWYEeCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (1o YUCIY U COCTaBY y4aCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3G DexTy);



XapakTepu3oBaTh (ONUCHIBATh) (U3MUYECKME U XHMMHYECKHE CBOICTBa
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJIOB, 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 HCTIOJIb30BAHNE 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 JTOJTF0 XUMHYECKOTO dJIEMEHTa B COSUHEHUH,
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 CBSI3¢W — I M3YyYEHHUs] CBOWCTB BEIIECTB 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-BOCCTAHOBUTENIBHBIX PEAKIUI
(METOIOM DJIEKTPOHHOTO OanaHca);

yYCTaHABJIMBATh CBS3U MEXKIYy peaTbHO HAOII0IaeMbIMH XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBACHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSMU
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 Pa0OT MO TMOITYYEHUI0O 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  BJQJICHME OCHOBAaMHU  XHMHYECKOW TIpaMOTHOCTH,
BKJIIOYAIONIEH yMEeHUsI 6e301acHOro oOpalieHusi ¢ BEleCTBAMH, HUCIOIb3YEeMbIMU
B MOBCEIHEBHOM >KM3HU, a TaK)K€ 3HAHME MPABUII MIOBEICHUS B LIETSAX COEPEIKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudarorierocss OyayT copMHUpOBaHBI
CICMYIONTHE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN IIIEMEHT,
aTOM, MOJIEKYyJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUSI, XUMUYECKasi peakiusi, TeraoBoi 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 (IpUMHUTHBHAsA 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;

ONpENEIATh BAJEHTHOCTh U CTENEHb OKHUCIICHUS XMMHUYECKUX DJIEMEHTOB 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 TabmuuHyio ¢opmy Ilepuogmaeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3lnyaTh MNOHATHS «A-Tpynmna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;



OOBSICHSTH CBSI3b TIOJIOKEHHMsS dJieMeHTa B Ilepuoauueckoit cucreme ¢
pacrpeieieHdeM DJJIEKTPOHOB I0 JHEPreTUUYECKUM YPOBHSIM, IOAYPOBHSIM H
opOHUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICIISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COeMHEHUM (KMCIOTHO-OCHOBHBIX M OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB W THJAPOKCHJIOB) B Ipejeiax MaJIbIX NEPUOJOB U TJIABHBIX MOJATPYIII C
Y4ETOM CTPOCHHS UX aTOMOB,;

PacCKpbIBaTh CMBIC TEOPHUH AIEKTPOJIUTHUECKON TUCCOIUAINK, 3akoHa ['ecca
U €ro CIJEICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHUYECKOW pEaKIMW, HampaBJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTHU OT PA3IMYHBIX (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 XUMHYECKHUX DJIEMEHTOB, IO OOpPAaTUMOCTH, IO YYaCTHIO
KaTajau3aTropa);

XapaKTepru30BaTh (OMUCHIBaTh) OOINME XWUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAas 3TO OMHCAHUE
NpuMepaMH  MOJICKYJIIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINI;

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 MPOIIECCOB THUIAPOJIM3Aa COJEH  TMOCPEICTBOM
COCTAaBJICHUS KPAaTKUX MOHHBIX M MOJIEKYJSIPHBIX YPAaBHEHUH peakiyi, CyIHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIM  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MpEe/ICKa3bIBATh XapaKTep CPe/bl B BOJHBIX PACTBOPAX 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,
cepebpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
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, ¢docdopHas, yrojbHass, KPEMHHEBas 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
KHCJIOTHI M uX coiu, rajoreHuansl kpemuus (1V) u docdopa (Il u V), okcua 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/IaHUs COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJOTUM;

IPOBOANUTH PEAKIUH, MOATBEP)KIAIONINE KAYECTBEHHBIM COCTaB pa3iMYHBIX
BEIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJEP)KAIMECS B BOAHBIX PAacTBOpax
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
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAICHUIN B Pa3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKH;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MAacCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJBHYIO JIOJI0 XUMHYECKOIO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUTh
IpoCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUSAM XUMHYECKUX PEAKIMN ¢ YIeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCTIONIb30BAaHUU XHMHUYECKOM TOCYIbl W OO0OpYyIOBaHHs, a Takke IpaBHia
oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMH BBITTOJHEHHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (aMMHMaka © YIJEKHCIOr0 Ta3a) W PEHICHHUIO
DKCIIEPUMEHTAJIBHBIX 3a7ad MO0 TeMaM Kypca, TMpEACTaBIATh pPe3yJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATEIHHOCTH (aHAIHU3 |
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU TIO3HaHMsI (HAONII0IeHNe, H3MEPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );



OpUMEHSATh  MpaBuja  0e30macHOro  oOpallleHusT €  BEIIeCTBaMH,
UCIIOJIb3yEeMbIMM B TIOBCEJHEBHOM IKU3HM, TIpaBWIa TOBEJACHUS B LEIAX
cOepexxeHusi 370pOBbSl W OKPYXKAIOIIEW NPUPOIHON Cpenbl, MOHUMAaTh Bpea
(OmacHOCTh) BO3ACHCTBHS HAa JKUBBIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh HAa MPUMEPAX CIIOCOOBI YMEHBIICHUS W MPEAOTBPAIIECHUS HX BPEIHOTO
BO3JICHCTBUSI, 3HAUCHHE KUPOB, OEIKOB, YTIEBOAOB JIJIsi OpraHU3Ma YeJI0BEKa;

UCII0JIb30BaTh TOJIyYCHHBIEC MpeACTaBieHUs o cdepax mnpodeccruoHambHOM
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTUSIMU, KAK OCHOBY
U1l Ipo(heCCHOHANBPHON OpUEHTAlMA W JIJII OCO3HAHHOTO BBIOOpA XWMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOurero oOpazoBanus;

Y4aCTBOBATh BO BHEYPOUHOW MNPOEKTHO-UCCIEAOBATEIBCKON NESITEIBbHOCTH
XUMHUYECKOM M XUMHKO-IKOJIOTUYECKOW HAMpaBICHHOCTH, MPUOOPECTU OIBIT
MPOBEICHUS YUEOHBIX UCCIEIOBAHUN B YCIOBUSAX 00pa30BaTEIbHBIX OpraHU3aIui,
a TaKXe opraHu3anui (IIEHTPOB) JOMOIHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 6 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 19 1
peakiuu
Hroro no paszneny 25
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 14 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 6 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 12 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 14 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 46

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 14
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 12
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazueny 26
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 3
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 12 1 5
XUMUYECKHE pPeaklMy B pacTBOpax
Hroro mo pazueny 34
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 6 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 10 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 2
KpPEMHUU, UX coequHeHus. bop
Wroro no pazueny 33




Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 5
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 15 2
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 5 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro no pazgeny )
PeszepBHOe Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
No KosanuyecTBO 4acoB Jara
JIeKTPOHHBbIe HU(POoBbHIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer  KoHTpoibH IIpakTHYeck H3Yy'4YeHH
pecypcbl
I 0 ble paboThI ue padboTsbl A
http://www.chemnet.ru
TTpeamer xumun. Poits http://him.1september.ru
XVMHUH B )KU3HHA 1 htt " I/school- .
collection.edu.ru/collection/chem
YCJIOBCKaA .
istry
[Tonarue 06 nucropun http://www.chemnet.ru _http://him.1september.ru
BO3HUKHOBCHUA U 1
pa3BI/ITI/I$I XNUMHUUN.
XUMUA B CUCTEMC HaYK
dusnueckue u 1 http://school-
XUMHYECKUE SIBJICHUS collection.edu.ru/collection/chemistry
IIpakTuyeckas pabora http://www.chemnet.ru _http://him.1september.ru
Ne 1 o teme "IIpaBuna
paboTsl B 1abopaTopun 1 1
Y TIPUEMBI OOpaIeHHsI C
1abopaTopHBIM
obopynoBanueM"
YucTele BemecTsa u http://school-
cMecu CriocoObl 1 collection.edu.ru/collection/chemistry
pasaeneHus cMecen
[TpakTHueckas padboTa 1 1 http://www.chemnet.ru _http://him.1september.ru

Ne 2 1o Teme



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
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"Paznenenne cmeceit
(Ha mpUMepe OYUCTKH
MMOBapeHHO# comn)"

http://school-

7 XUMHUYECKUE DIIEMEHTHI - . .
collection.edu.ru/collection/chemistry
8 ITpocTbie u ClIOKHBIE http://www.chemnet.ru _http://him.1september.ru
BC€IICCTBA
Bemecta http://school-
9 MOJIEKYJIIPHOTO U collection.edu.ru/collection/chemistry
HCMOJICKy.HSIpHOFO
CTPOCHUA
Xumuueckas Gopmyna. http://www.chemnet.ru _http://him.1september.ru
10 BanedtHOCTH aTOMOB
XUMHNYCCKHUX IJICMCHTOB
3aKOH ITOCTOSAHCTBA http://school-
11 - . .
COCTaBa BEIIECTB collection.edu.ru/collection/chemistry
Omnpenencnue http://www.chemnet.ru _http://him.1september.ru
BaAJICHTHOCTH aTOMOB
12
o ¢popmysam
OMHAPHBIX COCTUHEHHIA
OTHOCUTEIBHAS http://school-
13 aTOMHas mMacca. collection.edu.ru/collection/chemistry
OTHOCUTENbHAA
MOJ'IGKYJ'ISIpHaSI Macca
MaccoBas 1o http://www.chemnet.ru http://him.1september.ru
XUMHUYCCKOTO DJICMCHTA
14 B COCJIMHEHNH.

Briunicienusa MaccoBoii
IIOJIM XUMHUYECKOTO
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aJIeMeHTa 1o hopmyIie
COCTMHEHUS

KonmnuectBo BeliecTna.

http://school-

15 Moib collection.edu.ru/collection/chemistry
16 Mounsipaast macca cmecu http://www.chemnet.ru _http://him.1september.ru
BEILICCTB
Haxoxnenue http://school-
17 npocTeiiei hopMyJibl collection.edu.ru/collection/chemistry
BCIIICCTBA 110 MOJIbHBIM
J0JIAM 3JICMCHTOB
XUMHYECKHE SIBIICHUSL. http://www.chemnet.ru http://him.1september.ru
18 XuMHYeCcKasi peakius u
€€ MPU3HAKU
19 3aKOH COXpaHEeHHUS http://school-
MAacChI BELIECTB collection.edu.ru/collection/chemistry
20 XHUMHYECKHE http://www.chemnet.ru _http://him.1september.ru
YpaBHCHUA
21 THUIIBI XUMHYECKUX http://school-
peakiuii collection.edu.ru/collection/chemistry
Pacu€rer mo http://www.chemnet.ru http://him.1september.ru
XUMHUYCCKUM
29 YpaBHEHUAM
KOJIMYECCTBA U MACChI
HNCXOJHBIX BCIICCTB UIIN
IIPOAYKTOB PEAKIIUU
Brruuciienus mo http://school-
23 ypaBHEHUSIM collection.edu.ru/collection/chemistry

XUMHYECKON PEAKIUU:
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KOJIMYECTBA BEIIECTBA,
MAacChI 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce peareHToB WiH
MIPOJYKTOB PEaKIUU

O0600111EHE U

http://www.chemnet.ru http://him.1september.ru

24 CUCTEMATH3ALHA
3HaHUH
KonTpoabHasi padora http://school-
Ne 1 o Teme collection.edu.ru/collection/chemistry
25 "BemecrBa u
XUMHUYECCKHUEC
peakuun"
26 Bosnyx — cmeck razos. http://www.chemnet.ru _http://him.1september.ru
IlonsTre o razax.
3akoH ABorajpo. http://school-
27 MomnsipHblii 006EM collection.edu.ru/collection/chemistry
Tra30B
Borancrenus o6béma, http://www.chemnet.ru _http://him.1september.ru
KOJIMYECTBA BCIICCTBA
28 ra3a 1o U3BECTHOMY €ro
KOJIMYCCTBY BCIICCTBA,
00BEMY
OO0BEMHBIE OTHOILICHHS http://school-
29 ra3oB P XUMUYECKUX collection.edu.ru/collection/chemistry
peaKknuugax
Borancienus 006éMoB http://www.chemnet.ru _http://him.1september.ru
30 ra3oB [10 ypaBHEHUIO

XMMHYECKON peaKIuu
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Kucnopon — anemeHnT

http://school-

31 U IIPOCTOE BEIIECTBO collection.edu.ru/collection/chemistry
32 Oxcupl http://www.chemnet.ru _http://him.1september.ru
CriocoOBbI IMOTyYCHHS http://school-
33 KHCJIOpO/a B collection.edu.ru/collection/chemistry
1a00paTOpUH U
IIPOMBIINIJICHHOCTH
IIpakTnyeckas pabora http://www.chemnet.ru http://him.1september.ru
Ne 3 o Teme
34 "[lonydenue u
coOupaHue KUCIOPOa,
M3y4YEHUE ero CBOMcTB"
35 Kpyrosopot kucioposaa http://school-
B IIPUPOJIE collection.edu.ru/collection/chemistry
Tennosoi sppext http://www.chemnet.ru http://him.1september.ru
XUMHUYCCKOU peaKIII/II/I,
3 6 TGpMOXHMH‘I@CKI/Ie
ypaBHeHI/ISI, 9K30- U
OHAOTCPMHUYCCKUC
peakuuu
Tomauso. http://school-
Hcnons30Banue yriis u collection.edu.ru/collection/chemistry
37 METaHa B KaueCcTBE
TOIJIUBA. 3ar PA3SHCHUC
BO3/yXa.
Beraucienns mo http://www.chemnet.ru _http://him.1september.ru
38 ypaBHeHI/ISIM

XUMHYSCKOU pCaknuu:
KOJIMYCCTBA BCIICCTBA,
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00BEMa, Macchl IO
U3BECTHOMY
KOJINYECTBY BEUICCTBA,
00BéMy, Macce
pEeareHTOB WU
MIPOJYKTOB PEAKITUU

KonTpoabHasi padora

http://school-

39 Ne 2 no Teme "Bo3ayx. collection.edu.ru/collection/chemistry
Kucaopoa. Oxcuabr"
40 Bomopox — anemenr u http://www.chemnet.ru http://him.1september.ru
IMpOCTOC BCIICCTBO
ITpakTruyeckas pabora http://school-
Ne 4 o Teme collection.edu.ru/collection/chemistry
41 "[lonydyenue u
coOupaHue Boopoa,
M3y4YeHHUe ero CBOMCTB"
Hcnonp3oBanue http://www.chemnet.ru _http://him.1september.ru
42 BOJIOpPOJIa B KAUeCTBE
TOININBA
[TonsiTHe O KUCTIOTaX U http://school-
43 coisix. CocTaB KHCIOT collection.edu.ru/collection/chemistry
H COoJIeH
Borancienus o6béma, http://www.chemnet.ru _http://him.1september.ru
KOJIMYECTBA BCIICCTBA
44 ra3a 1o U3BeCTHOMY €ro
KOJIMYCCTBY BCHICCTBA
Wik 00bEMY
45 Brruucienus no http://school-

YpaBHEHUSIM

collection.edu.ru/collection/chemistry
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XUMHYECKON PEAKIUU:
KOJIMYeCTBa BEIIECTBA,
00BEMa, Macchl MO
U3BECTHOMY
KOJIMYECTBY BEILIECTBa,
00BEMY, Macce
peareHToB WIIn
MIPOJIYKTOB PCAKITUU

dusnyeckue CBOMCTBA

http://www.chemnet.ru http://him.1september.ru

46
Bojbl. Boja B mpupose
XuMHU4YECKUe CBOMCTBA http://school-
47 : . .
BOJIBI collection.edu.ru/collection/chemistry
48 CocraB ocHOBaHui http://www.chemnet.ru http://him.1september.ru
PacTBOpEL. http://school-
49 PactBopumocTs collection.edu.ru/collection/chemistry
BCIICCTB B BOJAC
ITpakTnueckas pabora http://www.chemnet.ru http://him.1september.ru
Ne 5 o Teme
"[IpurotoBnenue
pacTBOpPOB C
ONPEACIEHHON
MacCOBOM JoJei
50 pacTBOPEHHOTO

BemiecTBa. [ [purorosiiexn
1€ PacTBOPOB C
ONpeeIEHHON
MOJISIPHOU
KOHILICHTpaLuen
pacTBOPEHHOTO
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Bergecrsa"

o1

Brrancnenus ¢
HCIIOJIb30BaHUEM
MOHATHUS «MaccoBas
JIOJISI BEIICCTBA B
pacTBope»

http://school-
collection.edu.ru/collection/chemistry

52

Brrancnenus ¢
HCIIOJIL30BaHUEM
TIOHSATHUS «MOJIIpHAs
KOHIICHTpAIUs
pacTBOPEHHOIO
BEIIECTBAY

http://www.chemnet.ru http://him.1september.ru

53

Ponb pactBopoB B
MIPUPOJE U KU3HU
yenoseka. Kpyrosopor
BOJBI B IIPUPOJIE

http://school-
collection.edu.ru/collection/chemistry

54

55

56

S7

3arpsi3HeHue
MIPUPOIHBIX BOJ.
OxpaHa 1 o4HCTKa
MIPUPOIHBIX BOJ.
Boruncnenus ¢
HCIIOJIb30BAHUEM
MIOHSTHSI «MaccoBas
JI0JIS1 BEIIECTBA B
pacTBope»

O0600111eHE U
cucTeMaTu3alus
3HAHUH

KonTtpoabnas pa6ora

http://www.chemnet.ru http://him.1september.ru

http://school-
collection.edu.ru/collection/chemistry

http://www.chemnet.ru http://him.1september.ru
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Ne 3 mo Teme
"Boxopoa. Boaa.
PacTBOpBI.
OcHoBanus"

collection.edu.ru/collection/chemistry

OKcHabI: COCTaB,

http://www.chemnet.ru http://him.1september.ru

58 Knaccudukanus,
TPUBHAJIBHBIC HA3BAHUA
[Tonyuyenue u http://school-
59 XHMHYECKHE CBOMCTBA collection.edu.ru/collection/chemistry
OKCHUI0B
[Tonsitue o http://www.chemnet.ru _http://him.1september.ru
TUAPOKCUIAX —
60 OCHOBAHMSX U
KHCIIOPOACOAEPKAIINX
KHUCJIOTax
dusnyeckue u http://school-
61 XUMUYECKHE CBOMCTBA collection.edu.ru/collection/chemistry
KUCJIOT
62 Knaccudukanus http://www.chemnet.ru http://him.1september.ru
OCHOBAaHUH
63 [1énoun, ux cBOMCTBA http://school-
U CIIOCOOBI TIOTYUCHHUS collection.edu.ru/collection/chemistry
HepacTtBopumbie http://www.chemnet.ru _http://him.1september.ru
64 OCH?BaHI/ISI, ux
CBOMCTBA U CIIOCOOBI
TIOJYYEHHUSA
65 Conu: cocras, http://school-

KIaccupuKanus,

collection.edu.ru/collection/chemistry
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TPUBHUAJIBHBIC HA3BAHUA

66

67

68

dusnyeckue u
XUMHYECKHE CBOMCTBA
cousiei. [lonyyenue
coJieit

I'enernueckas cBA3b
MEXy KJlaccaMmu
HeOpFaHquCKHX
COCIMHEHHUH

[IpakTrueckas pabota
Ne 6. Pemienue
SKCIIEPUMEHTATbHBIX
3aJ1a4 I10 TeEME
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIMHCHHUIN

http://www.chemnet.ru http://him.1september.ru

http://school-
collection.edu.ru/collection/chemistry

http://www.chemnet.ru http://him.1september.ru

69

70

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIIECTBA,
00BEMA, MaccChl 110
HU3BECTHOMY
KOJIMYECTBY BEIIECTBA,
00BEMY, Macce
peareHToB WiIH
MPOIYKTOB PEAKIIUH
Brruncnenus maccel
MPOYKTa PEaKLMH 1O
HU3BECTHOM Macce

http://school-
collection.edu.ru/collection/chemistry

http://www.chemnet.ru http://him.1september.ru
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OJIHOT'O U3 UCXOJHBIX
BEILIECTB, B35TOTO B
BHJIE PacTBOpA,
coJiepKallero
OITPEJIEIIEHHYIO
MacCOBYIO JOJIO
pacTBOPEHHOTO
BEILIECTBA

KonTpoabsHas padora
Ne 4 o Teme

http://school-
collection.edu.ru/collection/chemistry

71 "OCHOBHBIE KJIACChI
HEOPraHuI€CKUX
coeqrHeHUn"
72 HousiTre o rpymmax http://www.chemnet.ru _http://him.1september.ru
CXOAHBIX 2JICMCHTOB
[Meproanveckuii 3aKoH. http://school-
73 OtkpsiTHE collection.edu.ru/collection/chemistry
ITepunonnueckoro
3aKOHa
74 [epuonst 1 TpymnIIBI http://www.chemnet.ru http://him.1september.ru
75 OCHOBHEIE CBEICHHS O http://school-
CTPOEHUU aTOMOB collection.edu.ru/collection/chemistry
76 CocraB aTOMHEBIX s1€p http://www.chemnet.ru _http://him.1september.ru
H3oTOomBI Kak http://school-
77 Pa3HOBUIHOCTH aTOMOB collection.edu.ru/collection/chemistry
XUMHUYCCKOT'O DJICMCHTA
78 DIEKTPOHBI http://www.chemnet.ru _http://him.1september.ru
79 DHepreTuyecKue http://school-
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YPOBHH U TIOAYPOBHH
aroma; S-, p-, d-
opOuTamu

collection.edu.ru/collection/chemistry

80

ONEeKTPOHHBIE
KOH(HUTypanuu u
3JIEKTPOHHO-
rpadudeckue GopMyIIbl
aTOMOB

http://www.chemnet.ru http://him.1september.ru

81

82

83

84

Crtpoenue
AEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20
XUMHUYECKHUX DJIEMECHTOB
[Tepuonuueckoit
cuctemsl /..
MenneneeBa

3aKOHOMEPHOCTH
W3MEHEHUS paauyca
aTOMOB XHMHYECKHUX
3JIEMEHTOB,
METaJTINYCCKUX U
HEMETaJNIMISCKUX
CBOMCTB IO Tpymnmam 1
nepuoiam

H3MeHeHne CBOMCTB
COeTMHEHUI
XHMHYECKHUX DJIEMEHTOB
B MEPHUOIAX U TPpyIax

XapakTepucTuKa
XUMHUYECKOI'0 DJIEMEHTA

http://school-
collection.edu.ru/collection/chemistry

http://www.chemnet.ru http://him.1september.ru

http://school-
collection.edu.ru/collection/chemistry

http://www.chemnet.ru http://him.1september.ru
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110 €TI0 IIOJIOKCHHUIO B

[Tepuonuueckoit
cucteme JI.11.
Menneneena
3HayeHune http://school-
[epuonuyeckoro collection.edu.ru/collection/chemistry
3dKOHAa U
85 [Tepuonuueckoit
CUCTEMbI XUMHNUYCCKUX
3JICMCHTOB IJIs
pa3BI/ITI/I$I HaYKI/I 158
MIPAaKTUKHA
DJIEKTPOOTPHIIATEIHLHO http://www.chemnet.ru _http://him.1september.ru
86 CTh XUMHYECKHX
3JICMCHTOB
KoBaneHnTHas nosisipHast http://school-
87 ; . .
CBA3b collection.edu.ru/collection/chemistry
88 KosanenTnast http://www.chemnet.ru http://him.1september.ru
HeHOJ'ISIpHaSI CBs3b
89 Hownuas cBs3p http:/school- ://S_ChOOI- . .
collection.edu.ru/collection/chemistry
DIEKTPOHHBIE U http://www.chemnet.ru _http://him.1september.ru
90 CTPYKTypHBIE (hOpMYIIBI
BEIICCTB
Turnbr http://school-
o1 KPUCTAJUTNYECKUX collection.edu.ru/collection/chemistry
PELIETOK U UX
XapPaKTCPUCTHKHN
92 Crenenb OKUCIEHUS http://www.chemnet.ru _http://him.1september.ru
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OKHUCIIUTETBHO-
BOCCTAHOBUTEJIHHEIE
peakuuu

http://school-
collection.edu.ru/collection/chemistry

94

XUMHUYECKUE DIIEMEHTHI
— OKHUCJIHUTEIU U
BOCCTAaHOBUTEIIN

http://www.chemnet.ru http://him.1september.ru

95

Cocrapienue
YpaBHEHUU
OKHCITUTEIBHO-
BOCCTAaHOBUTEIHHBIX
peaKuuii, METO
ANEKTPOHHOTO OanaHca

http://school-
collection.edu.ru/collection/chemistry

96

97

98

Beruucnenus no
YpaBHEHUSIM
XUMHYECKON PEaAKIUU:
KOJIMYECTBA BEIIECTBA,
00BEMa, MacChl 110
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
00BEMY, Macce
peareHTOB WJIH
MPOIYKTOB PEAKIINH
Brruncnenus
MPOCTEUILIEH
MOJIEKYJISIPHOU
(hopMyITBI BEIIECTBA 110
W3BECTHBIM MacCCOBBIM
JIOJISIM DJIEMEHTOB

O06001IeHne 1

http://www.chemnet.ru http://him.1september.ru

http://school-
collection.edu.ru/collection/chemistry

http://www.chemnet.ru http://him.1september.ru
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https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA

cucreMatrmni3anuia
3HAHHUH
KonTpoabHasi padora http://school-
99 Ne 5 o Teme 1 collection.edu.ru/collection/chemistry
"CrpoeHue aToma.
XumMu4yeckas cBsi3b"
100 PesepBHblil ypoK 1 http://www.chemnet.ru _http://him.1september.ru
101 = PesepBHBIii ypok 1 E‘M ) )
collection.edu.ru/collection/chemistry
102 = PesepBHblii ypok 1 http://www.chemnet.ru _http://him.1september.ru
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME



https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA

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
[TocnenoBaTrenpHOCTD 3aIIOTHEHUS
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
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
Pa3IMYHbBIM MPU3HAKAM
10 OHepreTuka XMMUYECKHUX PEaKIUM. 1

TennoBo# 3 PeKT XUMUIECKON peakIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3(pdexTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
o0pa3oBaBLIErocs BeIeCTBA

13

14

[TonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKOoH JeHCTBYIOLINX Macc
Oneprus aktuBauuu. [loHsTue o karanuse.
®depmeHThl. UHTHOUTOPHI.

15

@akTOpPBI, BIUAIOIIKE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

ITonsATHE O XUMHYIECKOM paBHOBECCHUH,
npuHuun Jle Hlatense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
¥ HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCITUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxIum»
Konrtponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX peaKLuii»

93 PacTBOpeHune kak GU3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEeKTPOIUTHYECKAsT AUCCOLUALIS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpeicTaBIeHut 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KavecTBeHHBIE peakiiuy Ha MOHBI
ITpakTuyeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIHALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
ITpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OJHOI'O U3 MCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
coJIepKallIero onpeaeIEéHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 2 o teme

36 "DJIEKTPOTUTHYCCKAS TUCCOIUAITHS.
XHUMHYECKHE PEeaKIuu B pacTBopax’"

37 OO01mas xapakTepuCcTHKa HEMETaNIOB

38 OO01as xapakTepuCcTUKa raJIOreHOB

39 XHMHUYECKHE CBOMCTBA raJIOTCHOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnopooaopon. ComnsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBoMCTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIuii, eCIIu OJIUH MX PEarcHTOB JaH B
H30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIC MOIU(DHUKAIIH CEPBI

47 CepoBonopo, ctpoeHue, (pu3nIecKue u




XUMHYECKUE CBOUCTBA

48 Oxkcupl cepbl

49 CepHucras KUcia0Ta u €€ CoJlu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHUCJIOTBI
Haxoxaenue cepbl v €€ CoeTMHEHUH B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
BbruuciieHus: Macchl IPOIYKTa PEAKIMU 0

53 M3BECTHON MaccoBO# (00BEMHOIN) oJIe
(%) ero BbIXOAA OT TEOPETUICCKU
BO3MOYKHOT'O
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOI Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOYKTA PEaKIun

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TPYIIIBI

56 A30T, pacIpoCTpaHeHUE B MPUPO/IE,
(bu3nuecKre U XUMHUYECKHEe CBONCTBA

57 AMMUaK, ero GU3NYECKUe U XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

60 Oxcunet azota (1, 11, I, 1V, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY KaIOIIEH Cpelibl
COETMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAIINN
dbocdopa

65

66

67

Oxcunst pocdopa (I, V) u bochopras
KHCJIOTa

[ToHsATHE O MHUHEPATBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOTHBIX BOJIOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa

VYrnepon, ero aquioTpomnHbIe MOAU(PUKAITII
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
W3y4YEHHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHUS 00
OpraHMYeCKHUX BEMIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIEeCTBAX — JKHPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxcun kpemuus (1V), kpemaueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTnueckas padora Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxknelmme HeMeTaIIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
IIPOYKTa PEAKLIMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

KontponbHas padora Ne 3 o teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

OO61mas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHWUU UX
nonoxenus B [ICXD JI.1. Menaeneera

Mertannsl A- u b-rpynn

82

Mertannndeckas CBSI3b M METaJUIMYECKast
KpHUCTaJIn4ecKas peméTka. 3aBUCUMOCTb
(bu3MYECKUX CBOWCTB METAIJIOB OT
CTPOEHHS KPUCTAJIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJLIOB,

84
Metautyprusi. CrijiaBbl
DNIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB ¥ pacTBOPOB BEIIECTB

87 [TonsiTHe 0 KOPPO3UU METAIIIOB
Brruncienus coctaBa cMecei ¢

88 WCIIOIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA

90 Metainsr A-rpymi. [enounsie MeTamibl

91 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAILJIOB

92 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

93 [llenoyHO3eMEIBHBIC METAJLIBI

94 Baxxneinmnme coemMHEHNS KaJIBITHS,
CBOMCTBA, IPUMEHEHNE

o5 JKEcTkocTh BOABI M cIOCOOBI €€
YCTpaHECHHS
ITpakTuyeckas padora Ne 8 o treme

96 "JKECcTKOCTh BOJBI U METOJHI &€

ycTpaHeHUs"

97

AFOMUHAN




AMpoTepHBIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METalioB b-
rpymi (T0GOYHBIX MOATPYIIIL)

100 IlepBoHauasibHbIE IPEACTABICHUS O
KOMILIEKCHBIX COETUHEHUAX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcuppl, TuIpoKcH bl U conu xenesa () u
xenesa (1)

107 UYyryH u cTanbp — CIUIaBBI JKene3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 KonrtponsHas padora Ne 4 o teme
«BaxxHeiine MeTauIbl U UX COCTUHEHUS

112 be3onacHoe ncnoap30BaHUE BEMIECTB U

XUMHUYECKHUX PEaKIHii B ObITY




113

HoBblie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJiepoja, a30Ta, Cephl,
TSDKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHUI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peakIuii Mo
Pa3IUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAIICHHUN B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPE/ICTABICHU XUMHUYECKONH KHHETUKU U
TEPMOJIMHAMUKH.

122

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'upponus conen




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE IMPEICTaBICHUI 00 1
AIEKTPOJIUTHUECKON JUCCOLHAITIHI

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padora Ne 10. Pemenne

125 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[IpakTrueckas padota Ne 11. Pemenne

126 AKCIICPUMEHTAIIBHBIX 3a71a4 I10 TEME 1 1
«Mertaibl, HeMETaJUTbl U UX COCTUHCHHUS

127 PesepBHbIil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIi ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







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

O.C.I'abpuensu, N.I'.Octpoymon, C.A.CinangkoB Xumus 8 kiacc, M. Jlpoda, 2020

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» u cauT 1151 yuutesns « 51
UJly Ha YPOK XUMUW»

http://him.1september.ru Enunas xomnexkiusa LIOP: [IpenmeTHas
KOJUIEKIHUA « XHUMUS)

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE dKCIIepuMeHThl: XuMus. Komnekuus Poccuiickoro
00111e00pa30BaTEILHOTO TIOpTAaJia

http://experiment.edu.ru AJIXMUMUK: caiit JI.1O.
AnKOepoBOM

http://www alhimik.ru Becepocceuniickas onmumMnmamna
IIKOJIbHUKOB IO XMMHUM

http://chem.rusolymp.ru Opranudeckasi XuMusi: 3J1€KTPOHHBIN
y4e€OHUK JIJIs1 CPETHEH MTKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI
XUMHUH: DJICKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOMIIEIK: XUMUSA

http://www.chemistry.ru JIlucTaHIIMOHHAsA OJIMMIIKAAA 110
XUMUH: TEICKOMMYHUKAIIMOHHBIA 00pa30oBaTeIbHbBIN
MIPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JIucTaHIIMOHH
bI€ ABPUCTUYECKUE OJTUMIIHNAIBI IO XUMUH

http://www eidos.ru/olymp/chemistry 3anumaTensu
ast XuUMHms



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

http://home.uic.tula.ru/~zanchem M3 ombiTa paboThI yUuTeNs
xumun: cait H.1O. CeicMaHoBOM

http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B.
PaxmanoBou

http://www 104.webstolica.ru Knaccudukarms XuMuuecKux
peakuuii

http://classchem.narod.ru KoaTpen — Xumus a1t Bcex: yueOHO-
UH(GOPMALIMOHHBIN CalT

http://kontren.narod.ru Matepuansl kadeapbl GU3NIECKON U KOJTIOUTHON XUMHUH
FOxHoro enepanbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru MeToarnka oOy4eH!s] XUMHAH: CAUT
kadenpsl xumun HI'TTY

http://mctnspu.narod.ru Metogudyeckoe 00beIMHEHNE YUUTENCH
xumuu CeBepo-BocTouHoro okpyra ropojia MocKkBbl

http://bolotovdv.narod.ru HanOMeTp: HAHOTEXHOJIOTUYECKOE
COO0OIIECTBO

http://www. nanometer.ru OHJIaliH-CIIPABOYHUK XUMUYECKUX 3JIEMEHTOB
WebElements

http://webelements.narod.ru [TomysnsipHast OMOIMOTEKa XUMUYECKUX
DJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: ydueOHble U CIpaBOYHbIE MaTEpUAIbI 110
XAMUU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mwup
XAMUU

http://chemworld.narod.ru Caiit « BupTyaibHas XuMudeckas
LIKOJIa»

http://maratakm.narod.ru CaiiT «Mup XumMun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 Xxumun

http://www.xumuk.ru Xumudeckas crpanuuka SApocnasckoro Llenrpa
TEJICKOMMYHUKAIMA U HUHPOPMAITMOHHBIX CUCTEM B 00pa30BaHUH

http://www.edu.yar.ru/russian/cources/chem XUMHUYECKHAN NOPTAI
ChemPort.Ru

http://www.chemport.ru Xumuuaeckuii cepsep HimHelp.ru: yueOnbie u
CIIPABOYHBIC MATEPUAIIBI

http://www himhelp.ru Xumus: Matepuansl « Bukuneauun» — cBOOO HOM
SHLMKJIONIECINHT

http://ru.wikipedia.org/wiki/Xumns XUMHS 1JIs1 BCEX: UUTHOCTPUPOBAHHBIE

MaTepHuabl 0 0011Iel, OpraHNnYecKON 1 HEOPraHUYECKOM XUMuUU http://school-

sector.relarn.ru/nsm Xumus 1 ku3Hb — X XI BEK: HayYHO-TIOIYJIAPHBIN KYpHAII

http://www.hij.ruXumo3a: coobmecTBo yuuTened xumuu Ha mnoptaine «CeTb
TBOPYECKUX YUUTEICH»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIIkosbHIKaM
0 XUMUU: CalT XUMUIECKOTO (akyiabTeTa Antl'Y



https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.xumuk.ru&sa=D&usg=AFQjCNGijKO1dbIuDUftxmGa7cgW-EKmZg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ

http://www chem.asu.ru/abitur OnexTpoHHas OnOIHOTEKA IO
XUMUU U TEXHUKE

http://rushim.ru/books/books.htm DiekTpoHHass OMOIMOTEKA YIeOHbIX
MaTepHuayioB 1o XxuMuu Ha noptaie Chemnet

http://www.chem.msu.su/rus/elibrary D1eMEHTBI )KU3HH: CAUT YUYUTENS] XUMUHU
M.B. ConoBbeBoii

http://www.school2.kubannet.ru Durukinoneausa «lIpupona Haykn»: Xumus
http://elementy.ru/chemistry



https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
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https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q
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