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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeabHOM POrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
peMeTa, OnpenessieT 00s13aTeIbHOE MPEIMETHOE COJIEP)KaHUE, €r0 CTPYKTYPY IO
pazmenaMm M Te€MaM, pachpeleseHue 10  KjaccaM, pPEeKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C yYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOXKHOCTH y4e€0OHOTO MpeAMeTa B peajan3alud TpeOOBaHUN K TJIaHUPYEMbIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TIPEAMETHBIM pe3yJbTaTaM OOydeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIIBHOU  JEATEIbHOCTU
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEp KaHUsI.

WN3yyenne xuMuM HA  yYpPOBHE OCHOBHOTO  00miero oOpa3oBaHUS
OPUEHTUPOBAHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY, HEOOXOAUMYIO JJIsl BHIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEHN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, €ro MnpeACcTaBlICHUl O MAaTepUaJIbHOM E€IMHCTBE MHUpPA, BaXHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BCIIECTB B TPHUPOJAE, O IMYTAX PEIICHUS TI00ATbHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPbEBOW, JHEPIETUUYECKOM, IPOJTOBOJILCTBEHHOM
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

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

BHOCUT BKJIaJ, B (hOPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW JIESITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;



3HAKOMUT CO CHEHU(UKON HAY4YHOIO MBIIUICHUS, 3aKJIaJIbIBA€T 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 MIPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJIAJl B KOJOTHUECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

VYriyOn€HHBIA KypC XUMUU OCHOBHOI'O OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

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

aTOMHO-MOJICKYJIIPHOUM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

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

YYEHHSI O CTPOCHUU aTOMa U XUMHUUYECKOU 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 JpyroMy W o00ecrneurBalOT OOYydJarIIuMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
M3Y4acMbIX BEIIECTB.

OcBoeHue coaepKaHWs MPOTPAaMMBl IO  XHUMHH  MPOUCXOJUT  C
WCIIOJIb30BAHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXalomui Mup, Owomnorus, ¢usnkKa, MareMaTtuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3oBaHus, crnenupUKU Y4eOHOTO TMpeaMera W O00ECIeUeHHe YCIEeIIHOTO
oOydeHHs Ha CIEQyIolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XuMHH
peanu3yeTcsi pa3BUBAIOLIas W MPAKTUYECKas HAMPaBIEHHOCTh OOYYEHMS] XUMHH,
maddepennpanuss  00ydeHHs,  BKJIOYarIlias — NpoQUIbHYIO  MOATOTOBKY



oOydJarommxcss M TMOCJEAyIollee CaMOOMpeeJiecHue B BbIOOpE HampaBieHUs
oOydeHus B Npo(PUIBHBIX KJIaccax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalIbHBIE W TBOPYECKHUE
CIIOCOOHOCTH TPU  U3YYEHUU Y4YEOHOro TmpeaMeTra, HeoOXOIUMbIe IS
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTAaHMU3AIUAX, PEATU3YIONUX MPOTPAMMBI
nuddepentiupoBaHHoro (yriayOa€HHOro, MpOQPUILHOIO) H3YyUYEHHUS OTACIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha YIJIyOJICHHOM YPOBHE,
peanu3yrloTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JIacCTU COBPEMEHHOTO €CTECTBO3HAHUSI, 00JIACTH MPAKTUYECKOU AEATEIbHOCTU
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAYKH, B TPHOOIICHWM K HAyYHBIM
METO/JaM TIO3HAHUS TIPM M3YYCHUHM BEMICCTB W XUMHYECKUX PEaKIUH,
dbopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHLHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U UX TNPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M Yy4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUMU TIpaBWJI O€30MaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[{enn u3ydeHUsT XUMUU OTPAXKAIOT HAMMPABIEHHOCTh OOYYCHHS HA PA3BUTHE H
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEITIEKTA U 00IIEH KyIbTYPHI.

N3yyenne XuMUM HAMPaBJICHO HA TOCTUKEHUE CIISAYIONINX TICJICH:

dbopMHpOBaHWE WHTEIUICKTYaIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKH3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAaHMH KAk  KOMITOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi IOHUMAHHS XUMHYECKOM
CTOPOHBI SIBJICHUM OKPYKAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKHU;

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

dbopmupoBanue  oOmell  (QYHKIIMOHAILHOM U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXaIOIIEr0 MHpA, UCIOJIb3Yys 3HAHUS W ONbBIT, MOJIyYCHHbIC MPU N3YYCHUU



XUMHUH, NPUMEHSITh HMX TMpPU PEIIEHUU Npo0ieM B TOBCEAHEBHOM JKHU3HU H
TPYJOBOM EATEIbHOCTH;

pa3BuTHE Yy oOOydarouuxcsi HHTepeca K M3yYeHHUI0 XUMHUM U chepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOLIETO PO ¥ HAIIPABICHHOCTH JAIbHEUIIETO O0yUeHUS;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJIbTYPhl, HENPUITHE JEUCTBUM, MPUHOCAIIUX BpE.
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMIIETEHIIHM ), HEOOXOAUMBIX JJIs1 Pa3IU4HbIX BUAOB JIEATEIbHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera « XuMus» oTBOAUTCS 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HefIeINI0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiectBa. Duznyeckue MW XUMHUYECKUE CBOMCTBA BEIIECTB. ATrperaTrHbie
cocTOosiHUSL BeniecTB. IIOHSATHE O TEOPETUYECKHMX M IMIMPUYECKUX METOJIax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHnss 0 HaydyHOM NO3HAHWM HAa
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HayYHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHUYECKOM Jabopatopuu. IIpaBuna Oe3omacHOro oOpalieHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Yucteie BemiecTBa U cMecu. IIpupoaHbie cMecu: BO31yX, NPUPOIHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALI U MUHEPAJIbI. [IoHSATHE O TOMOTEHHBIX
U TeTEepPOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa m Xumuyeckue peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumuyeckas (opMmyna. BaleHTHOCTH aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GOopMyn OWHAPHBIX
COCIMHEHUN MO BaJEHTHOCTU 3JIeMeHTOB. OTHOCHUTENbHAsE aTOMHAasi Macca.
OtHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 40JIsi XUMHYECKOTO 3JIEMEHTA B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuectBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3p KOIM4eCTBa,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COE€AUMHEHUN. MoisipHas macca CMeCH BelecTB. MoJibHasg J0Js
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxoxkaeHue mnpocreiein (hopMyibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
VY Cll0BUS MPOTEKAHUSI XUMUYECKUX peakiui. 3aKOH COXPaHEHHSI MACChl BEILIECTB.
ATtomHO-MoOJeKysipHas Teopus. JKusznb u nestensHocTh M.B. JlomoHocoOBa.



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

OKCIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBJIEHWE BOCKA, TasHHE JIbJA,
pacTUpaHUe caxapa B CTYIIKE, KUMEHUE W KOHJICHCAIUs BOJIbI) U XUMHYECKHUX
(ropeHue cBeuu, MPOKAIMBAHUE MEIHON MPOBOJOKU, B3aUMOACHCTBHE COAbI WU
Mella C COJSIHOM KHUCJIOTOM) siBieHUH. O3HakomJieHHE C oOpas3laMu BEIIECTB
KojaudyectBoM 1 wmonb. HaOmiomenuwe W onucaHue MPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKIuil (pa3yioxKEHUE caxapa, B3auMOJECHCTBUE CEPHON KUCIIOTHI C
xjopugoM Oapus, TOJy4YeHHE U paszioxkeHue ruapokcuga wmeau (ll) nopu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
CIIOCOOOB  paszziesieHus cMmeced (C  TOMOIIbI0  MarHurta, (UIbTpoBaHUE,
BbITIApUBAHUE, TUCTHIUISALIUS, XpoMaTorpadusi), IpoBeIeHHE OYUCTKU MTOBAPEHHOMN
conu. HabmoneHue u onucaHue OMBITOB, WUTIOCTPUPYIOMINX 3aKOH COXPaHEHUS
MAacCCBI.

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

[IpencraBnennss o ra3zax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUUYECKUX PEaKIIUsIX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckre u XMMUYECKHE CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl Mmoy4eHus: KUCI0poia B Ja00paTOpUU U MPOMBIIIEHHOCTH. [loHsITHE O
katanu3arope. KpyroBopoT kuciopoga B mpupoje. O30H — amioTpornHas
Moaudukamus Kuciaopoga. (O30HOBBIA CIOM, €ro 3HAaYeHWE JUIsl SKHBBIX
OopraHus3MoB. PaspylieHue 030HOBOTO Ci0s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TormBo. Mcnonbs30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dddexre.

Bomopon — anemeHT M mpocroe BemiectBo. Haxoxkaenuwe Bomopona B
npupoae, GU3MYECKUe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. [IoHsTue o kucnorax u coysix. Mcnonp3oBaHrue BOJOPO/Ia B KAUECTBE
TOIJIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
®dakTopbl, BIUAIONIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEJI0BEKA.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
WHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsi3HEHUE MPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpHUBHAIbHBIC
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOJEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJEHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan axktuBHoctn meraiuioB H.H. bekeroma. Ilomyuenwe kuciaor. Kucimotsl B
pUPOJIe, MPUMEHEHUE BaKHEUIIINX KUCIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexXyHapoiHas HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CIOCOOBI moiyudeHus. HepacTBopumbie OCHOBaHHUS, MX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE ¢ KUCIOTAMH M IIEJI0YaAMH )
U TIOJTyYEHHE.

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

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUN.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OTIPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3/LYXE;

noJiy4eHue, coOMpanue, pacrio3HaBaHUE U U3YyYEHUE CBOMCTB KUCIOPOAa;

HAOJIOZICHUE B3aMMOJCHCTBUSL BELIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

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

B3aMMOJICHCTBHE BoAoposia ¢ okcuaom meau (11);

UCCIIEIOBAaHHE OCOOCHHOCTEM pPAacTBOPEHHS BEUIECTB C  Pa3IHMYHOM
PacTBOPUMOCTHIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJJIAMU (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,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTaljia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

pelIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIaccChl
HEOPTraHUYECKUX COCTUHEHUIN.

Ilepnoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHUX
emeHTOB /I. 1. MenaesieeBa

Crpoennie aToMOB. XUMHYecKasi CBsI3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJHbIX) raszax. ODJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U THIAPOKCHUJIBI.

[Teprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHa.
Ilepuonuueckass cucremMa xumuuyeckux osnemeHtoB [, WM. MeHnaeneena.
Kopotkonepuoanass u jiuHHONEepuoaHas (opmbel Tabmuibl «llepuogudeckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl 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(MUTYpALMU U BJICKTPOHHO-
rpaduueckue Gopmyiabl aToMoB. DPU3NYECKHM CMBICT MOPSAIKOBOIO HOMEpA,
HOMEpA MepHroJia U rpyIibl 3eMeHTa. CTpoeHUEe NEKTPOHHBIX 000704YEK aTOMOB
nepBbix 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremst [. . Menneneesa:



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

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpyHnaM M IEepUoAaM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVWCTB COCAUHEHNN XMMHYECKUX JJIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTHA Hayku W npaktuku. [[. V. MenneneeB — ydeHbld U
IrpakKIaHUH.

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAsA CBSI3b, MOHHAS CBsI3b. MexaHu3Mbl 0Opa3oBaHUs KOBAJIEHTHOM U
VMOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

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

Crenenp oxucienus. OrnpenenceHue CTENEHEN OKHCIECHHS AaTOMOB B
OWHApHbIX  coeauHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIEHHUS. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHOBKa B HUX KO3(P(HUIIMEHTOB METOJIOM AJIEKTPOHHOTO OaaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

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

IIPOBEJCHNUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEAKIUH (TOpEHHE, PEAKIIMK PA3JIOKEHHUS], COSTUHEHUS ).

MexknpeaMeTHbIe CBSI3H

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

OO011e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIEHHUE (MPOILECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJICITb.

®dusuka: ABIEHUS NPUPOIbI, (PU3NYECKUE SBJICHUS, BEIIECTBO, TEJIO,
(¢u3znueckue BENUYUHBI, €IWHUIBI H3MEpEeHus, 00BEM, Macca, arperaTtHble
COCTOSIHAE BEILECTBA, aTOM, DJJIEKTPOH, INPOTOH, HEWTPOH, HOH, MOJIEKYyIa,



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

[loBTOpeHne u yriyOneHue 3HAaHUM OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenne aromoB. CBOMCTBAa  aTOMOB  XHMHMYECKMX  DJIEMEHTOB,  HX
KOJINYECTBEHHBIE " Ka4yeCTBEHHBIE XapaKTEPUCTUKU (pamuyc,
AIEKTPOOTPULIATEIIBHOCTD, DHEPIUs MOHM3ALUN). IlocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aroMOB MalbIX MepuosioB. OCoOEHHOCTH
3al0OJJHEHUSI  DBJIEKTPOHHBIX ~ OopOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ilepuoguyeckas cucremMa XMMMUYECKHUX DJJIEMEHTOB B CBETE IIPEACTABICHUU O
ctpoeHun artoMa. CTeneHb OKUCIEHUS M BaJIEHTHOCTh. lIpencraBineHue o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB 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 CBSI3U: HWOHHAs, KOBAJE€HTHas (HEMOJspHas,
noJyisipHast); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexMmoleKynsipHble B3aUMOJICHCTBUS (BOJAOPOJHAS CBSI3b, CUIIBI BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKHUX PELIETOK — aTOMHAsi, HOHHAs, METAJUIMYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHHUS  XUMHUYECKHUX  PEAKLUi.
Knaccudukanuss XMMHUYECKUX pEaKUUid MO Pa3IMYHbIM MpHU3HaKaM (M0 YUCIY U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, Mo arperaTHOMY COCTOSIHUIO pearupyroinux BELECTB).

DJIEMEHTBl ~XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHKa XUMHUYECKHUX
peaknuii. TeroBoit 3PexkT XUMHUUECKONW pEaKIuu. DK30- U IHIAOTCPMUUYECKUE
peakuud, TEPMOXHMHUYECKHE YpaBHEHMs. 3akoH l'ecca W €ro clueicTBUS.
BrluncneHnst o TEpMOXMMHUYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKUMU. 3aKOH JEHCTBYIOIIMX MaccC.
@akTOphl, BIAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaKIMU. DHEpPrusi aKTUBALUU.
[Tonsarue o katanuze. ®epMeHTl. UHTHOUTOPHI.

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUIECKUX peakiusix. [Torstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOT0 paBHOBecHs. DakTophl, BIUSIOIIAE HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecusa. IIporHo3upoBaHHe  BO3MOMXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MpEBpAICHU B PA3JIMUHBIX YCIOBHUSIX HA OCHOBE MPEJCTABICHUN 00 M3YUEHHBIX
AJIEMEHTAaX XUMUYECKOM KHHETUKU U TEPMOAUHAMHUKHU.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKunu. OKucCIUTeNnbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMHYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCIICHUS. BakHble OKHUCIWUTENIM U BOCCTaHOBUTENW. [lepmaHranar kauus
(xapaktepuctuka). CocTaBieHUE YpPaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAaHUEM METO/A JIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKass uccoluranusl. XWMHYECKUE pEaKUWd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  Jucconmanuu. PacTBopeHue kak  (Qu3MKO-
xuMuueckuil npouecc. [lonaTre o rugpatax U KpUCTaIOrUIpaTax. JIEKTPOJIUATHI
M HEEKTponauThl. KaTHOHBI, aHMOHBI. MeEXaHU3M AUCCOLMAIMA BEIIECTB C
pPa3IMUHBIM BHJIOM XUMHUUYECKON CBsi3U. CuJibHBIE U Cla0ble 3JIEKTPOJIUTHI.
Crenenp auccouualnny, KOHCTaHTa quccouuanuy. MIOHHOE MPOU3BEAEHUE BO/IBI.
Bopopoaubsiii  mokazatenb. WMHAMKATOpPHL. DJNIEKTPOJUTHUYECKAS JAUCCOLMAIUS
KHCJIOT, OCHOBAHMI M COJICHA.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peakuii HOHHOTO OOMeHa.
MonekynspHbie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoMCTBa
KHCIIOT, OCHOBaHHWI W COJiE B CBETE MPEACTABICHUN 00 DIEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIE peakliui Ha HOHBI.

I'mpponn3 coneid. oHHBIE ypaBHEHUS THAPOIU3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpax COJIEH.

OKCIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMUYECKUX PENIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpH1a HATPHS);

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

OTIBITHI, UJUTFOCTPUPYIONTHE 00PATUMOCTh XUMUUECKHUX PEAKIIN;

HCCIIEIOBAHHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, Ipolecca AUCCOLMALNN
KHUCJIOT, IIEJI0YEH U COJICH;

MIPOBEJCHNUE ONBITOB, WIUIIOCTPUPYIOIIUX NPU3HAKA IMPOTEKAHMS PEAKUUN
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BhIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MPUMEHEHUE MHIUKATOPOB (JJaKkMyca, METUJIOpaHka U peHondTaienuHa) s
OTIpEeJICIICHHS XapaKTepa Cpellbl B paCTBOpPaX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIUU PA3JIOAKEHUS, COCTUHECHMUS );

pacrio3HaBaHWE€ HEOPraHWYECKUX BEIIECTB C IOMOIIbI0O KAaYECTBEHHBIX
peakiuii Ha HOHBI;

pelieHre  AKCIEePUMEHTANbHBIX 3a7ad 1o TeMmam: «OKuUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE peakuun», «l'maponus comnei», «DIEeKTpoIUTAYECKAs
JIACCOLIUALTUSY.

HemeTasnibl 1 MX coeIMHEHU S

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aJIOTpornus. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauioB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COCIMHEHU HEMETAJLIOB.

OO6mast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTeneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3auMoOJ€icTBHE C  METajulaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XmopoBogopoa. CoJsgHas  KUCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJYy4YCHHE,
npuMeHenue. JledictBue xjopa M XJIOPOBOAOpPOAA HA OPraHU3M YeJIOBEKA.
Baxnenmme xjgopuapl W WX HaxoxkaeHue B npuponae. Ilonstune o
KHUCJIOPOJCOIEPKAITUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenusi. CTpoeHue u Pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U
cepbl. AJIOTPOITHBIE MOJU(DHUKAIIMK KHUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl (B3aMMOJEHUCTBUE C HEMETAUIaMH, MeETalUlaMU, KOHIIEHTPHUPOBAHHBIMU
a30THOM u cepHOW Kkwuciotamu). CepoBOJOpPOA, CTpPOEHUE, (U3HUYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MpPEACTaBUTENNM KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MpEeACTaBUTENS Kiacca KUcaoT u crnenududeckue). Conmu CepHON KHUCIOTHI.
XUMUYECKHUE PEAKIIUU, JeKAIIUE B OCHOBE MPOMBIIICHHOTO CI0co0a MOTy4YeHUs
cepHOM KucaoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmenenne cepHor KUCIOTHI U Cyib(daroB. KauecTBeHHbBIE
peaknuu Ha CcynbGUT-, CylnbPua- U cyiabhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCIMHEHU B TpHUpoAe. XHUMHUECKOE 3arpsi3HEHHE OKPYXKAaIOIIeW Cpenbl
COCIMHEHUSMH cephbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHUE BO31yXa), CIIOCOOBI €ro
peI0TBpaIICHUS.



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

A30T, pacnpocTpaHeHue B MHpupoje, PU3ndeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoje. AMMHUAK, ero (u3MUECKhe M XHUMHUYECKHME CBONCTBA (OKHCIIECHUE,
OCHOBHBIE CBOWMCTBa BOJIHOIO pacTBOpa), NPUMEHEHUE U TMOJyYCHUE B
JabopaTopud W MPOMBINUIEHHOCTH. MOH aMMOHMS, JIOHOPHO-aKIENTOPHBIN
MeXaHu3M ero oOpaszoBanusa. Coimu aMMOHHS, UX (U3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3JOKEHHE U B3aUMOJCHCTBUE CO IIeJI0YaMHu), IPUMEHECHUE.
KauecTBenHast peaknus Ha woHbl amMoHMs. Okcumubl azora (I, I, I, 1V, V).
A3zoTtucTtas Kuciaota. A30THasl KUCIIOTa, €€ MojJyueHue, GU3ndecKkue U XuMHUYECKHe
CBOMcTBa (0OIIME Kak TMpEJCTaBUTENS Kilacca KHUCIOT U crhenuduyeckue),
npuMeHeHue. XHUMHUYECKHE PEaKlMH, JIEKAINIMe B OCHOBE MOJIYYEHHS a30THOM
KHCIIOTBI B TIPOMBITINICHHOCTH. HuTpaTel 1 HUTpUTHL. KauecTBEHHBIE peakiuyd Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaloleh cpeabl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE JIOXKAM, 3arps3HEHHE BO3/yXa, TOYBBI H
BOJIOEMOB).

®ocdop, amrorponHeie wmonudukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C METaJlJIaMU,
KHUCIIOPOJIOM, TaJIOT€HaMH1, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCJIOTaMU).
Oxcuasr ochopa (I, V), dochopnas kuciora, GUNUSCKHE U XUMHUYCCKHE
cBoiicTBa, nosyuenue. KauecrBennas peakuus Ha (ochar-uonsl. [IpencraBnenus
o rasorenuaax ¢ocdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A30THbE, (HOoCchOpHEIE,
KOMITJIEKCHBIE yIOOpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKPYKAroIeH Ccpembl
COeIMHEeHUSIMH a30Ta u pocdopa.

Oo6mas xapakrtepuctuka 3nemMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHHUSI.

VYrnepon, anmnorpornHasie Mogudukauu (rpadur, anmas, gyepeH, rpadeH,
HAHOTPYOKM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3auMOJIeHCTBYE C METaNIaMU, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoil kucioramu). [lonstue 06 agcopOumu. KpyroBopot yriepoja B mpupo/ie.
Oxcunpl yriepona, ux GU3NYESCKUE U XUMHUCCKUE CBOWCTBA, JICHCTBUE HA YKUBBIC
OpraHU3Mbl, MMOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKHEe MpobiieMbl atMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYronbHas kucinota u €€ CoJid, HX
bu3nueckue U XMMUYECKHE CBOMCTBA, MOJyuyeHUE U mnpumMeHenue. KapOoHarsl,
ruaApoKkapOoHathl, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHavasibHbBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepojia: yriieBoJaopoAbl (MeTaH, 3TaH, TUJIEH, alleTHIICH), 3TaHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTIEBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOdOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPTraHWYECKUX BEIIECTBAX — JKHUpax, OelKax,
yriaeBojax — W HUX pOJM B JKU3HM 4eloBeka. EJMHCTBO oOpraHWYecKux u
HEOPTaHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIoOr€HaMH), MOJIYyYEHUE U NMPUMEHEHUE.
Ponw kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpemHueBast KucioTa,
CWJIMKAThI: (DU3UYECKHE M XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U NPUMEHEHHUE B
ObITY W MPOMBINLICHHOCTH. BakHeline CTpouTeNbHBIE MaTepUalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

bop. OcobGennoctu ctpoenus aroma. OO0Iue npeacTaBieHus 0 GU3UIECKUX
Y XMMHYECKUX cBoMcTBaX. bopHas kucinora.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

MPOBEICHUE OMNBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHUYECKHE CBOMICTBA
raJIOT€HOB U UX COEAUHEHUI;

WM3YYEHUE CBOMCTB COJISTHOWU KHUCJIOTHI;

MPOBEICHHE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ IPUPOJAHBIX COCTUHEHUN;

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

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KAa4eCTBEHHBIX peakuuid Ha CylbPua-, cyibPuT- U cyibdar-
MOHBI U HAOJIIOICHHE MMPU3HAKOB UX MPOTCKAHUS;

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

NoJIy4eHue, coOMpaHue, paclio3HaBaHUE WU HU3YYEHHE CBOWCTB aMMHAKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS,

MPOBEICHNE KauyeCTBEHHBIX PEaKIUi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

U3Yy4YeHHUE B3aUMOJICUCTBUS KOHIEHTPUPOBAHHON a30THON KHUCIOTHI C MEJIbIO,
CBOMCTB (hOCHOPHOUN KHUCIOTHI U €€ COJIeH;



03HAKOMJICHHE C MOJEISIMU KPUCTAITMYECKUX PEIIETOK ajiMasa, rpaduta u
dbymiepeHna, ¢ mporeccoM afcopOlUK PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJIEM U YCTPOMCTBOM MPOTUBOTA3A;

MoJy4yeHHue, coOMpaHue, pacrlo3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHUCIIOTO
rasa;

MPOBEJIEHHE KAYCCTBEHHBIX pEaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBI M
M3y4Ye€HHE MPU3HAKOB UX IPOTEKAHUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

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

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

MeTaJiibl 1 UX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmas XapakTEpPUCTHKA XHMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX ToJIokeHUs B [lepuonnueckoit cucreme
XxuMH4eckux 3semMeHToB 1. Y. MenaeneeBa u ctpoeHus: atomoB. Metaibl A- u b-
rpyni. CTpo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramindeckas CBS3b U
MeTaJuIMYecKasl KpUcTajuinueckas penieTka (IpUuMUTUBHAS KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPUCTAJUIOB. ODJIEKTPOXMMHUUYECKUW Pl HANpPSKEHUN
MeTauioB. O01IKMe XUMUYECKUE CBOMCTBA MeTauioB. O01IKMe crnocoObl MOTy4YeHus
METaJIOB, METAJUTYPTrHUsl. DIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJAWH U3
crioco00B ToydeHuss MeTaiioB. I[loHATHE O KOppO3WHM METaUIOB, OCHOBHBIE
CrocoObl 3ammThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpumeHeHnEe METAIIOB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
Du3nuecKue U XUMMUYECKUE CBOICTBA (HA MpUMEpE HATPUS U Kajusl), MOJyYEHUE.
Okcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeNoYHbIX METAJIIIOB U UX
coequHeHui. buonornueckas poJyib HaTpUA U KaJIUS.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B IIpupojie. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplus. BakHelme coenuHEHUs KadblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, MpuMeHeHue. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHCHUSI.
KpyroBopot kanbliysi B IPUPOJIE.



ArOMUHHI: TI0JI0keHNE B [leproandeckon cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm  (MOOOYHBIX MOATPYMMH):
nojnoxxkenue B llepuomnueckor cucreme xumuueckux dnmemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay 3JIEKTPOHA HA
IpUMEpPE CTPOSHUS aTOMOB XpoMa, Melir, cepedpa. BaseHTHBIE COCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCJICHHS aTOMOB B COCIMHCHHUAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTETNICHU OKMCIICHUS DJIEMEHTAa B COCJIIMHEHUU (Ha MpUMEPE COCAMHEHHUMN Xpoma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

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

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIECHUS. XapaKTepUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUIA U TUIPOKCHIA.
KauecTBeHHbIEC pEaKIIMU HA KATUOHBI LIMHKA.

Kene3o: cTtpoeHue atoma, CTeneHH OKHUCiIeHUs. Haxoxaenue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M ToyiyueHHe. KauecTBeHHbIE peakiMy Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — crutaBbl xkene3a. [Ipon3BojCTBO YyryHa W CTalIu.
DKoJornYecKue mpoOIeMbl, CBSI3aHHBIE C METALTYPTUUECKUMHU MPOU3BOACTBAMH.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB M CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JICIIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKHU;

M3y4YEeHUE B3aUMOJECUCTBUSA METAJLUIOB C BOJOH, C pPacTBOpaMHU COJIEM WU
KHCJIOT, UCCJIEI0OBAHKUE MPOLIECCOB AJIEKTPOiM3a pacTBOpoB xsopuaa meau (1) u
noauaa Kavs, KOppo3UuHl METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUJIOB — C OKcuioM yriepoaa (1V) u kucinoramu;

U3y4YeHHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KBNS, KECTKON BOADL;

M3YYEHHE NPOLIECCOB IMOJIYYECHHS TUAPOKCUIOB JKele3a, UX XUMUUYECKHX
CBOJCTB;



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

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

ucciaenoBanne aM()OTEPHBIX CBOMCTB THUAPOKCHIA ATIOMUHHS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

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

XuMHS M OKPYXKAKOIIAS Cpeaa

BemectBa u Marepuanbl B NMOBCEAHEBHOM >KM3HHM 4YEJIOBEKa. BaknHenmue
BEIIECTBA M MaTepualibl, 00JacTH UX MpPUMEHEHHs. be3omacHoe HCIoIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolib mpu XUMHUYECKHUX
05KOrax U OTPABJICHUAX.

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

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCAMHEHHH Nl (GyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpelibl. DKOJOTHUECKHE TTPOOIEMBI,
CBSI3AHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPHI, THKEIBIX MeTauioB. [loHsTHe
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIIeM.

OKCIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasiiaMd MartepuangoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJUMEPHBIE MaTepHuabl),
ONpPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO JOXK/Is, U3yUYCHHUE €ro BO3JACHCTBUS HA MaTepUaIbI.

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

[Teprnonnueckuii 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB
XAMHWYECKUX JIEMEHTOB U UX COCWHEHUN B IEPUOJAX U IPYINIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIIUMYECKOU
PELIETKH U BU1a XUMUYECKOH CBSI3H.

Knaccupukanyss XUMHUECKHX PpPEAKIUA 10 Pa3jIM4HbIM  IpU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABICHUM XHWMHUYECKOM KHUHETUKU W
TEPMOJNHAMUKH.

XUMHUYECKHUE peaKlMu B pacTtBopax. ['maponus coser. Peakuuu okucCieHus -
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 HCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATHUH, TAK U TIOHATHM, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: ABJIEHUE (TIPOIIecC), HAyYHBIN (akKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJEINb, TEXHOJIOTHS,
MaTepHaIbl.

®dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, €AUHMIIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEH W TBEpAbIX (KPUCTAJUIMYECKUX) TEll,
KpUCTAJUIMYECKasl PEIIETKA, 3JIEKTPOH, SApPO aroMma, NIPOTOH, HEUTPOH, HOH,
HYKJIWJ, U30TOIbI, KBAaHTbI, PaJIMOAKTUBHOCTb, alib(ha-, OeTa- U raMMa-u3Iy4eHHe,
IEKTPUYECKUH 3apsill, IPOBOAHUKH, ITOIYIIPOBOJIHHUKH, TUIIEKTPUKHU, COTHEUYHBIN
CIEKTp, pa3yioKeHUe OEI0ro CBETa B CIIEKTP.

buosnorus: sxocucreMa, ouochepa, GoToCHHTE3, MPOIIECCHl OOMEHA BEIIECTB,
MUHEpAJIbHbIE YAOOpEHUs, MHUKPOIJIEMEHThl, MaKpPO3JIEMEHTbI, NHUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE HUCKOIIAeMbl€, TOIINBO, BOAHBIE PECYPCHI, IJIAHETa 3eMJIS.

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



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpPaBWIAMH M HOPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOPA3BUTHUA M  COLMAIU3ALMH
oOydJarommxcs.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHUE ILICHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, IMMOHMMAHHWE 3HAYECHHUSI XHMHUYECKOU
HAayKW U TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOUIECTBA, B PA3BUTHH 3KOHOMHKHU
Poccuu u cBoero peruona;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUWI B KOJUIEKTUBE, IMPOSBICHUE KOMMYHUKAaTUBHON KyJbTYphl B
pa3HO00pa3HON COBMECTHOM J1€ATEIbHOCTH;

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

TOTOBHOCTBH OLICHMBATH CBOE ITOBEICHUE MU ITOCTYNKM CBOMX TOBAapULIEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHUS NOCIEACTBUN
MTOCTYTKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUS CYIIIHOCTU HAyYHON KapTUHBI MUPA;

OCO3HAHHE IIEHHOCTY HAYYHOTO IMMO3HAHUWS I Pa3BUTHUS KaXKJO0TO YEJIOBEKA
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIEJIOM, POJIM U MECTa HaAyKu «XUMUSD» B
CUCTEME HAy4HBIX NPEACTABICHUNA O 3aKOHOMEPHOCTAX pPa3BUTUA IIPUPOJBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHON U TEXHOJIOTHYECKOU CPEIOH;

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



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHONIIEHUS 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 YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYAOBON JIEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, 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,

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXalolel cpefpl; OCO3HAHHWE TIJ00aJbHOTO XapakTepa HSKOJOTHYECKHX
npoOJjieM U MyTed MX PEeIIeHUs; CIIOCOOHOCTh MPUMEHSTh 3HAHMUSI, MOJydaeMble
MpU U3YYCHUU XHUMHH, JJIsI PEIICHUs 3ajJlad, CBSI3aHHBIX C OKPYXAIoIIeH cpeoi;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpenE;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUMAIBHOM Cpell; TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOHN JeATETbHOCTH IKOJOTUUECKON HAIIPABICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJbTaThl O0yYaOIINXCs, OCBOMBIIHMX IPOTrpamMMy II0
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHalbHOE €IWHCTBO MHpa W TMPOIECC TO3HAHUSA (BEIIECTBO, CBOKMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIIEA0OBaHNE, SKCIICPUMEHT U JIPYTHE);

OBJIAJICHWE YHUBEPCATbHBIMH YUE€OHBIMHU IEHCTBUSAMH (TIO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBIIMICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKOM  JesTENbHOCTU
0Oy4JaronMxcs B Kypce XuMHUU;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YUEOHOM, IMO3HABATEIHHOM U COLMATIBLHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MNPHEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3AlMM XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAKIMil; yCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIE  CBS3M  MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIC, TI0 aHAJIOTUH);
npejyiaraTh KpUTEPUM U BBISIBIATH OOIME 3aKOHOMEPHOCTH W MPOTHUBOpPEUUS B
M3y4aeMbIX MPOIECCaX U SBJICHUSX; MPOBOJIUTH BBIBOJLI U 3aKJIIOUCHUS; YMEHUS
NPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METarpeaMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3yeMble B XUMHH, MPE0OPa30BbIBATH
MOJIEIbHBIE MPECTABICHUS — XMMUYECKUI 3HAK (CUMBOJI JIEMEHTA), XUMHUECKas
dbopmylia U ypaBHEHHE XMMHUYECKOW PEAKIUU — MPU PEIICHUU Y4eOHBIX 3a7ad; C
Y4€TOM OTHUX MOJICJIbHBIX TMPEJCTaBICHUN  XapaKTepu30BaThb U3y4aeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble wucciaegoBare/JibCckue AeldcTBUS (MeETOAbl HAYYHOIO0 MO3HAHUS
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOMN AESTEIbHOCTH;

YMEHHUSI KCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITESIbHO CTaBUTh BOIPOCHI;, aHATU3UPOBATh (DAKTHI, BBISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, ONPENETATh 1eJb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOJUTH W3MEPEHHUS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS] W BBIBOJABI MO pe3ysbTaTaM MPOBEJACHHOTO OIIbITA,
WCCJIEIOBAHMSI, COCTABIISITH OTUET O MPOJCIIAaHHON paboTe;

Pabora ¢ undopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,



pecypcsl HTEpHETa); aHaIM3upoBaTh UHPOPMALUIO U KPUTUYECKH OLICHUBATh €€
JOCTOBEPHOCTh U HENPOTHUBOPEUYMBOCTh, OTOMpaTh U  HMHTEPIPETUPOBATH
UHPOpPMAIMIO, 3HAYUMYIO JJIs pEIICHUs y4eOHOW 3a7auu; YMEHHs NPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
MHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTUM M PA3JINYHBIE IOHCKOBBIC
CUCTEMBI; CAMOCTOSATEIbHO BbIOMpATh ONTHUMAJIbHYIO (QOpMY IpEICTaBICHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMUYECKOM uH(pOpManued; MNPUMEHATh MEXIpeAMETHbIe ((pu3nyeckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISIHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOiieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO HSKCIEpPUMEHTa (MCCIeA0BATENbCKON
71a00paTOPHON WM MPAKTUUYECKON paboThl, y4eOHOTO MPOEKTa); B XOJIe AUaJiora U
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHusl yueOHOTO COTPYIHMYECTBA (IpyNIoBas KOMMYHUKAIHA):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYIIbI; BBIIOJHITH CBOIO YacTh pabOThI, KOOPAWHUPOBATH CBOU
JNEUCTBUSL C ACHUCTBUSIMU JAPYIMX YICHOB KOMaHIbI, ONPEACIATh KPUTEPHUH IO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3MIIMI, ydacTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIEe 1CHCTBHUS

OBnazieHWe YHUBEPCATbHBIMU YYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3allMM, CAMOKOHTPOJS, CAaMOKOPPEKIUHU, B TOM
Yyuce:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CIIOCOO pelieHus] yueOHOH 3a/iauu (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
dbopmynupoBath 0000IIEHHUS] U BBIBOJABI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
MPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JICUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXIY
co00#, YTO TO3BOJISICT PEANTM30BBIBATH YIIYOJICHHOEC HM3YyYCHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3alid WHIUBUIYATbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUA, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHE
opranuzanuu. [lo 3aBepiieHHH pean3alii MPOTPaMMBbl YTIIYOJICHHOTO YpPOBHS
oOydJaromrecss CMOTYT JeTajJbHee OCBOMTh MaTepHall, OBJIAJICTh PaCIIMPECHHBIM
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
oOnmactTu «XUMUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUIBI JESITEILHOCTH TIO
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 oOyuenuss ¢ 8 kaacce y oOyudarmierocss OyayT copMHUpOBaHbI
CIIEYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUYECKUN DJIIEMEHT, METajUl, HEMETasul, a/uIOTPONus, MNPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAS aTOMHAas U MOJIEKYJISpHash Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XHMHUYECKOro JJIEMEHTa B COEIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIbHAS TUIOTHOCTh Ta30B, OKCHU/I, KUCIOTa, OCHOBAHHE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas PpEeaKIlus,



KJIacCU(pUKaLUs peakUui: peakluu COCIMHEHUs, PEAKIMH Pa3JI0KEHUs, peaKLuu
3aMEIICHUs], peaklu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKLHH; TEIIOBOU
3pdeKT peaknuu; Aapo aToMa, 3JIEKTPOHHBIM CJIOH aroma, aTOMHas OpOUTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs M HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHAas CBf3b, WOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAas KOHLEHTpalus) B pacTBOpPE, MOJSPHAs KOHILEHTpPAallMs BEILIECTBA B
pacTBOpe;  BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIEHUS, OKUCIUTEIH U
BOCCTAHOBUTEIH, OKHCJICHHE 51 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TMOHSITHH H
IIPUMEHSATH 3TU MOHATHS IPU ONMCAHUU BELIECTB U UX IPEBPALICHUM;

UCIOJIb30BaTh XMMHUECKYIO CUMBOJIMKY JJISl COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NPUHAIJIEKHOCTD
BELIECTB K OINpEIeIEHHOMY KJacCy COeIUHEHUH 1o (opMyiaM, BUIbl XUMHUUECKON
CBSI3U (KOBAJEHTHON U HOHHON) B HEOPTaHUYECKUX COCIMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
NIO3HAHHsA, B TOM YHUCJIE OSKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METOMIAX
UCCJIEIOBAHMS BEIIECTB U U3yUYECHHS] XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBATh TMOHMMAHHE MEPUOJNYECKONM 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoyiokeHus B [lepuonnueckoit cucreme:

ONHKCHIBATh UM XapakKTepu3oBaTh TabiumuHyto ¢opmy I[lepuognueckoi
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3jaudarh MOHATUS «IJIaBHas noarpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)», «Maneie nepuoab» U «OO0NbIINE
MEPUOABDY;

COOTHOCUTH 0003HAa4YeHMsI, KOTOpble UMeroTcsi B Tabnuue «llepuonnyeckas
cucreMa xumuyeckux oanemeHtoB J[. M. MenngeneeBa», ¢ 4UCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsik
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U PACHPEICTICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOJYPOBHSIM U
opOUTaISIM aTOMOB MEPBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHMYECKHE BEIIECTBa,
XMMHUYECKUE PEAKIUU (110 YUCITY U COCTABY YYaCTBYIOIIMX B pEaKLMU BEUIECTB, 110
TerioBoMy b PexTy);



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

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA U BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACISAX MPOMBIILIEHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHHWS XUMHUYECKHUX NPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

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

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3M — U1  M3YyYEeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (peanbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbhIBaTh  CYINIHOCTh TPOIIECCOB OKHWCIICHUS W  BOCCTAaHOBJICHHS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OanaHca);

yYCTaHABJIMBATh CBS3U MEXKIYy peaTbHO HAOII0IaeMbIMH XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMH, TTPOMCXOISIIMMHE B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmoaTh TpaBuia Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCITOJIb30BAaHUN XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOparieHusl ¢ BEHIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMHU BBIMTOJTHEHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3o00pa3HbIX BeIIeCcTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONpEJEICHHOW  MacCOBOM  JIOJE€H  pacTBOPEHHOTO  BEUIECTBA,  PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACChl HEOPraHUYeCKHUX
COCJIMHCHUI;



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

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

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN IIIEMEHT,
aToM, MOJIEKYyJIa, HWOH, KaTHOH, aHWOH, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCIICHHUSI, XUMUYECKasl peakius, TErIoBou 3PeKT peakiyu, MOIb, MOJSPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE PEaAKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE  PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aJIoTponusi, amM(pOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJEHTHAs, MOHHAS, METAJUINYECKasi), MEXKMOJICKYJISIPHbBIC
B3aMMOJICUCTBUS (BOJOpPOAHAsT CBsi3b, cuibl BaH-nep-Baanbca), KoMmruiekcHbIC
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
[EHTPUPOBAHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKCcaroHajibHas IUIOTHOYINAKOBaHHAs), KOPPO3Hs METAJIOB, CIUIABBI; CKOPOCTh
XUMHUUYECKON peakuu, KaTajanu3, XUMUYECKOEe PAaBHOBECHUE, SJIEMEHThHI XUMUYECKOM
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11IK;

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

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUSI (POPMYJ BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

ONpENENATh BaJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJIEKHOCTD BEIIECTB K ONPEICICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBSI3M (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
COEMHEHUM, TUMl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €r0 TOHUMAHHE:

ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyio ¢opmy Ilepuogmaeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-Tpynmna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;



OOBSICHSTH CBSI3b TIOJIOKEHHMsS dJieMeHTa B Ilepuoauueckoit cucreme ¢
pacrpesieieHieM DJJICKTPOHOB IO JHEPreTMUYECKUM YPOBHSM, IOAYPOBHSIM H
opOHUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICIISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB M MX
COeIMHEHUMN (KMCIOTHO-OCHOBHBIX U OKHUCIMTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB W THJAPOKCHJIOB) B Ipejesiax MalblX NMEPUOJOB U TJIABHBIX MOIATPYIII C
Y4ETOM CTPOCHHS UX aTOMOB,;

PacCKpbIBaTh CMBIC TEOPHUH AIEKTPOJIUTHUECKON TUCCOIUAINK, 3akoHa ['ecca
U €ro CIJEICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTH XMMHUYECKOW pEaKIuu, HampaBJICHUS CMEIICHUS XHUMHYECKOIO
paBHOBECHS B 3aBUCHMOCTHU OT PA3IMYHBIX (PaKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeIIoBOMy 3(P¢eKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HM3MEHEHUIO
CTEIICHEH OKMCIICHHS XHMHYECKHUX D3JIEMEHTOB, IO OOpPaTUMOCTH, IO YYaCTHIO
KaTajau3aTropa);

XapaKTepru30BaTh (OMUCHIBaTh) OOINME XWUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXkAas 3TO OMHCAHUE
IpUMEpaMH  MOJICKYJSIPHBIX W HWOHHBIX  YPaBHGHHWHA  COOTBETCTBYIOIIHMX
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
COCTaBJICHHUS KPAaTKUX HMOHHBIX W MOJIEKYJSIPHBIX YPaBHEHUN peakIuii, CyITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIU;

IPEACKa3bIBATh XapaKTep Cpeibl 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,
cepedbpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOJIOPOJI, cepoBomopon, okcuabl yriaepoaa (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3oTHas, ¢docdopHas, yrojbHas, KpPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), munka,
xenesa (1 u 11));



MOSICHATH COCTaB, OTHENbHBIE CMOCOOBI MOJTYYEHHUSI U CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTBI M MX coiu, rajoreHuanl kpemuus (1V) u docdopa (11l u V), okcun u
ruapokcut xpoma (111), mepmanranar kanus;

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

MIPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAaYECTBEHHBIN COCTaB Pa3IUYHBIX
BCIIIECTB, PACIO3HABATH OMBITHBIM ITyTEM COJEpPKAlIUecs B BOJHBIX PacTBOpPAX
WOHBIL: XJIOpUA-, OpOMUI-, HMOIUI-, cylbdar-, docdar-, kapOboHAT-, CUIUKAT-,
cynbdut-, cynbPua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIOMUHUS, *kene3a (2+) u xeneza (3+), menu (2+),
IIUHKA,

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

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUTh
IpOCTeHIIyo (GOpPMYyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJBHBIM JOJISIM 3JI€MEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XUMHYECKUX PEAKIM ¢ YIeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmogaTh mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCTIONb30BAaHUM XMMHMYECKON TOCyIbl W OOOpYyIOBaHHs, a Takke IpaBuiia
oOpalrieHusi ¢ BEHIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH BBITTOJTHCHHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (aMMHMaka © YIJEKHCIOr0 Ta3a) W PEHICHHUIO
OKCMIEPUMEHTAJIBHBIX 3a7ad 10 TeMaM Kypca, TMPEACTaBIsATh pPE3yIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
IMIIUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATEIHHOCTH (aHAIHU3 |
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3allhi0, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H) MPU M3yYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMU METOJIAMHU MO3HAaHUs (HAOII0JEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );



OpUMEHSATh  MpaBujga  Oe30macHOro  oOpalieHuss ¢  BEHlecTBaMH,
UCIIOJIb3yEeMbIMM B TIOBCEJHEBHOM IKU3HM, TIpaBWIa TOBEJACHUS B LEIAX
cOepexxeHusi 370pOBbSl W OKPYXKAIOIIEW NPUPOIHON Cpenbl, MOHUMAaTh Bpea
(OrmacHOCTh) BO3AEWCTBUS Ha JKMBBIE OpPraHU3Mbl OINPENEIECHHBIX BEUIECTB,
MOSICHSATh Ha MpHUMepax CrocoObl YMEHBIIEHUS! U MPEAOTBPAIICHUS X BPETHOTO
BO3JICHCTBUSI, 3HAUCHHE KUPOB, OEIKOB, YTIEBOAOB JIJIsi OpraHU3Ma YeJI0BEKa;

UCII0JIb30BaTh TOJIyYCHHBIEC MpeACTaBieHUs o cdepax mnpodeccruoHambHOM
JEATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
U1l Ipo(heCCHOHANBPHON OpPUEHTAMM W JJIT OCO3HAHHOTO BBIOOpAa XWUMHUHU Kak
NpoQHUIBHOIO TMpeAMeTa MpU NPOAOKEHUU OOYyYEHHsT Ha YpPOBHE CPEIHEro
oOurero oOpazoBanus;

y4acTBOBaThb BO BHEYPOYHOW IPOEKTHO-UCCIIENOBATEIBCKON ACATENBHOCTH
XUMUYECKOM M XHMHKO-IKOJIOIMYECKOW HaAMpaBiIE€HHOCTH, MHPHUOOPECTH OMBIT
IIPOBEICHUS YUEOHBIX UCCIIEIOBAHMI B YCIOBUAX 00pa30BaTEbHBIX OPraHU3alUH,
a TaK)Ke OpraHu3aluil (LeHTPOB) TOMOIHUTEILHOTO 00pa30BaHus ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 06
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 3
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I IIPOTEKaHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 14 1 5
XUMHUECKUE peakiy B pacTBOpax
Hroro mo pazueny 36
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 43




Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

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

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

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMariu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHHUE, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[Tonsarue o metonax paboOThl ¢ XMMUYECKHUMHU
BemecTBamu. O60pyI0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

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

YucTele BENIECTBA U CMECH




CriocoObI pa3aeneHus cMeceit

[TpaxTrueckas padota Ne 2 o Teme

10 "Paznenenue cmeceil (Ha puMepe OUUCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJieKyIsIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpesiesieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUM

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYIISIPHOU

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJIMYECTBA BEILIECTBA

20 MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

91 Brruucnenust MaccoBoi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeMHEHHUS

99 Haxoxnenue npocreiimieil hopmysbt
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Breraucnenns npocreimieii GopMyIsl

23 BEIIECTBA 10 MAaCCOBBIM HJIU MOJIbHBIM

JOJIAM DJICMCHTOB




24

Konnuectso Bemectsa. Moib

BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxoxnaenue npocreiimien popMyIibt
BEIIECTBA [0 MOJIBHBIM JOJISIM 3JI€MCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHSI MAaCChl BEIECTB

31 ATOMHO-MoOJIEKyJsipHas Teopus. Ku3Hp u
nesreiabHocTh M. B. JlomoHOCOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB TN
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHToB WK MPOJYKTOB Peakluu
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHTOB WM MPOIYKTOB PEAKIINHI

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH

38 Kontponbnas padora Ne 1 mo teme




"BemecTBa 1 XuMHueCKUe peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABorapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €r0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH Fa30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENbHOM

42 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBLHOM
INIOTHOCTH
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MacChl raza 1o M3BECTHONM OTHOCHUTEIIbHOU
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON pEeaKnn

48 Kucnopon — ameMeHT U IpocToe BEIIECTBO

49 Oxcuanl

50 CniocoObl noy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "TTomydeHue u codupaHue KUCIOpoa,
M3y4YEHUE ero CBOUCTB"

52 KpyroBoport kucinoposia B mpupoie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PekT XuMUIeCKON peakIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yCCTBC TOILJIMBA. BanHSHeHI/Ie BO3yXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIIUU

KonTponbnas paborta Ne 2 o reme "Bo3ayx.
Kucnopon. Oxcunpr"

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas padbora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Yy4EHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOa B KAYECTBE
TOIJINBA

ITonsaTue o kuciorax u consix. CocraB
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

rasa 1o U3BECTHOMY €T0 KOJIMYECTBY
BEIIIECTBA UM 00BEMY

64

Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAcCCBhI TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIIH
MPOJYKTOB PEAKITUN

66

67

dusnueckue csolictBa Boasl. Boga B
npupoae

AHanu3 U CHHTE3 — METO/Ibl U3YUEHUS
CcOCTaBa BOJbI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BelecTB B BOJIE

HacelimieHHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBII€HHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 pAaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[TpakTiueckast padota Ne 5 o Teme
"ITpuroToBiaeHNe pacCTBOPOB C ONPEAECIEHHOMN
MacCOBOM J0JIe pacTBOPEHHOTO
BeniecTBa. [ [puroroBienue pacTBOpoB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi J0JIs BELIECTBA B paCTBOPE»

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAsi KOHLEHTpaLUs PACTBOPEHHOTO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot BojbI B pUpoIe

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPEY
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUs PACTBOPEHHOTO
BEIICCTBA»
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
"Bomopon. Boma. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KacCupUKAIIUS,
TPUBUAIBHBIE HA3BAHUS

85 [TorydeHre M XUMHUYIECKUE CBOWCTBA OKCHJIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIIOT

88 [Homyyenue KucIOT

89 Knaccudukanmst ocHoBaHuUiA




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4EHUS

91

92

HepacTtBoprMbie OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YECHHUE.
[IpruMeHeHne BaXKHEUIINX OCHOBAHUHN

93

Counu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

96

[IpakTuueckas pabora Ne 6. Peienue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBI€ KJIAaCChl HEOPTraHUYECKHX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKI1K: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

Kontponbnas padora Ne 4 mo teme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX 3JICMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCHJIBI U TUIPOKCH/IBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopoTkomneproanas ¥ JUIMHHOTIEPUOIHAS

104 dbopwmsl [Tepuoanueckoi cucTeMbl
XUMHU4YeCKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OcHOBHBIE CBEIEHUSI O CTPOCHUH aTOMOB

107 CocTaB aTOMHBIX SI7IEp

108 N30TONBI KaK Pa3HOBUAHOCTU aTOMOB
XUMHUYECKOT0 3JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTUyecKre ypoBHU U MOAYPOBHH
aroma; s-, p-, d-opouranu

112 DJEeKTPOHHBIE KOHPHUTYpAIMH U 3JICKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKHUX JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

114 3aKOHOMEPHOCTU U3MEHEHUS pajnyca

aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHUI

115 XAMHYECKHX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10

116 ero nosiokeHuro B [lepuoauyeckoit cucreme
.. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Teproanueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasieHTHAs nossipHas CBA3b

120 KoBasneHTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTra

124 TUIBI KPUCTAITUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[IpuanrHbI MHOTOOOpa3us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIIESCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKHUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XuMHYecKUe dJIEMEHThI — OKUCIHTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJ] 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BelecTBa, 00bEMY, MaCcCe PEareHTOB WK
MPOJYKTOB PEAKIIUU
Brerunciienus npocrenieid MoJIeKyJIpHOU

131 (opMyITBI BemIeCTBa MO N3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas padorta Ne 5 o reme 1
"Ctpoenue atroma. XuMHU4eCKas CBSI3b"

134 PesepBHblIit ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 Crpoenue 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 CTPOCHHSI KPUCTATITUIECKUX 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 PEAKINH: TEIIOBOTO AP deKTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
00pa3oBaBLIerocs BeleCcTBa

13

14

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

15

@akTOpPBI, BIUAIOIIKE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

ITorsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle Hlatense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3IMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

20

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




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

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxIum»
Kontponsnas 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 AUCCOLUALUS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpeicTaBIeHut 00
JIEKTPOJIUTUYECKOHN TUCCOIMALUU

30 KadecTBeHHBIE peakiiuy Ha MOHBI
ITpakTuyeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIHALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

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

36 "DNEKTpOIUTHYECKAsT TUCCOLUAITUS.
XHWMHYECKHE 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 peaKIui, eCIIM OJTUH MX PEearcHTOB JaH B
H30BITKE

44 Baxwnerinme coeMHEHU XJI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast XxapakTeprucTrUKa 3J1IeMEeHTOB VIA-
TPYIIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOU(UKAIINH CEPhI

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
KHCIIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEeHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

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

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOI Macce (00bEMY) UCXOTHOTO
BEIIECTBA U MPOIYKTa PEaKIIHH

55 OO1mas xapakTepucTUKa 31eMeHTOB VA -
TpYIIIBI

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

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "[Tonyuenne aMMuaka, H3y4eHHE €T0
cBOMCTB"

60 Oxkcwuaet azota (I, I, 111, IV, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY>KaIoLIei cpebl
COETMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAIINN
dbocdopa

65

66

67

Oxcunst pocdopa (111, V) u pochopras
KHCJIOTa

[ToHsATHE O MUHEPATBHBIX YIOOPEHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
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 (IV)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenune oxcuna yraepoaa (IV) u
M3y4YEHUE €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

Oxkcun kpemnus (IV), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

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

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOYKTa PEaKLMK 110 JAaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

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

OO01mas xapakTepuCcTHKa XUMHUIECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJIIINYecKasi peérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOCHHS KPUCTAJIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJLIOB,

84
Metautyprusi. CriiaBsl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB ¥ pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIIOB
Brruncienus coctaBa cMecei ¢

88 WCIIOIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIUMCIIEHUH 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 IllenoyHO3eMEIBbHBIC METAJIIbI

94 Baxueinme coequHEHNS KaJIbITH,
CBOMCTBA, IPUMEHEHNE

o5 JKEcTkocTh BOABI M cIOCOOBI €€
YCTpaHECHHS
IIpakTruyeckas pabora Ne 8 o Teme

96 "JKECcTKOCTh BOJBI U METOJHI &€
ycTpaHeHHs"

97 AnoMuHUH




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METalioB b-
rpymi (T0GOYHBIX MOATPYIIIL)

100 IlepBoHauasibHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMILIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcuppl, TUIpoKcH b U cou xxenesa (1) u
xenesa (111)

107 UYyryH u cTanbp — CIUIaBbI JKele3a
ITpakTryeckas padora 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
«Baxxuelinine MeTaIbl U UX COCIUHECHUSY

112 be3zonacHoe ncnoab30BaHKE BEILECTB 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 yTJiepoa, a30Ta, CEephl,
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 CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
B IIEPHOJIaX U TPYIIIAx

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

Krnaccudukanus XuMHUECKUX peaKIUii Mo
Pa3TUYHBIM MPU3HAKAM

121

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

122

XUMHYECKHUE PEAKIIUU B PACTBOPAX.
I'maponus coneit




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE IMPEICTaBICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

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

125 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[IpakTrueckas padota Ne 11. Pemenne

126 AKCIICPUMEHTAIIbHBIX 337124 110 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 PesepBHBbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






