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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero o6paszoBaHus (yriyOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TPEOOBAaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodelt mporpaMMbl O Y4eOHOMY TPEIMETY .

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYaIOIIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMeTa, OIpeiesieT 00s13aTeNIbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
paszenaM M TeMaM, pacIpeielieHne 10 KiaccaM, PEKOMEHIYEMYHO
MOCJICIOBATEIPHOCTh M3YYEHUS XHMHH C YYE€TOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM Y4eOHOro Ipolecca, BO3pPAaCTHBIX
ocobeHHOcTe oOywaromuxcs. B mnporpaMMme 1O XUMHU — YYWTBHIBAIOTCS
BO3MOKHOCTH y4eOHOTO MpeAMeTa B peaju3alui TpeOOBaHUN K IUIAHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-NO3HABAaTEIBHOU JIESITEIIBHOCTH
00y4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

W3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero oOpa3oBaHUs
OpPUEHTHUPOBAHO HA OOIIEKYJIBTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTHS MHTEIICKTYaIbHBIX CIIOCOOHOCTEH U
MHTEpPECOB OOydYaroumxcsi, Ha MPOJOJDKEHHE OOyYEeHHs Ha YPOBHE CPEIAHEro
o011iero oOpa3oBaHusl.

3HaHME XWMHH CIYXHUT OCHOBOM it (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJb UTparoT POPMUPYEMBIC XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX YHEPTUU U
BEILIECTB B NPUPOAE, O MYTAX PEIICHHUsS TI00ATbHBIX MNPOOJIEM YCTONYMBOIrO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOM, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0seM, MpoOIeMbI IKOJIOTHYECKON 0€30MacCHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dhopMupOBaHUsI KYJIbTYPhI INUHOCTH O0YYAIOIIUXCS, MX 001Iel 1 (PyHKITMOHATIbHON
TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW Y4eOHOW JIESITENIbHOCTH,
OKCMIEPUMEHTATIBHBIX W HCCIENAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOMN AESTENbHOCTH;



3HaKOMUT CO CHeuu(PUKOi HAYYHOTO MBIIUICHUS, 3aKJIaIblBa€T OCHOBBI
IPECTaBICHUNA O €IUMHCTBE MPUPOJIBI M YEIIOBEKA, SIBISIETCS KIIOYEBBIM ATAIlOM B
(GbopMHpPOBAaHUU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
COJIep KaHUsl TPeIMeTa, KOTOPBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPE/ICIICHHOTO 3Tara Pa3BUTHS XUMHUH.

VYriyOsn€HHBIA KypC XMMUU OCHOBHOI'O OOIEro 00pa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYArOIIMMHUCA CUCTEMBI TIEPBOHAYAIBHBIX MOHATUN XWMHHU, OCHOB
HEOPraHWYECKOM XMMMH, OCHOBOIIOJIAralOIIMX IpPEACTaBICHUN oOLel XuMHHU U
OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coaepKaHHs MPOTPaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOTO Tonxona kK e€ m3ydeHuro. CoaeprkaHue CKIIAIBIBACTCA U3 CHCTEMBI
MOHSTUNA 0 XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUNA O XUMUIECKOU
peakuuu. O0e 3TH CHCTEMbl OPraHU30BaHbl IO MPUHIUILY MOCIEI0BATEILHOTO
Pa3BUTHA 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUI Pa3HOTO YPOBHSL:

aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

YUEHHUS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

IpeCTaBICHUN 00 IEKTPOIMTUUECKON AUCCOIUAIINY BEILIECTB B PACTBOPAX;

O XUMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBy TeopeTWdecKuX 3HAHUI TOJOKEHBI IMIHUPUYECKH TOTyUEHHBIC
¢dakThl. TeopeTndeckre 3HAHKS PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyroMy Hu o0O0O€CIeuYrBalOT OOYUYalOIIUMCSI BO3MOXKHOCTh OOBSICHATh U
IPOrHO3UPOBAaTh CBOMCTBA, CTPOEHHME M OOJACTH MPAKTHUYECKOrO MPUMEHEHUS
M3y4aeMbIX BEILECTB.

OcBoeHHE  cOAEpKaHMS TMPOTPAMMBl IO  XUMHUH  TPOUCXOAUT  C
UCTIOJTb30BaHUEM 3HAHUIN M3 paHee N3yUYCHHBIX YIeOHBIX MPEAMETOB: OKPYKAIOIINH
MHUp, OnoJiorus, u3nka, MaTeMaTHKa, reorpadusi, TEXHOJIOTHsI, HCTOPHS.

[TporpamMMa oCHOBHOTrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YpPOBEHb) OpPHMEHTHPOBAHA HA COXpaHeHUE (PYHIAMEHTAILHOIO XapakTepa
oOpazoBaHus, crnenuuku ydyeOHOro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOyueHusi Ha cIeayiouleM YypoBHe oOpa3oBaHMs. B mporpaMme Mo XumHuH
peayin3yeTcsl pa3BUBAlOUIas U MpakTUUecKas HANpaBJICHHOCTh OOyUYEHUS XHUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydaromuxcs W TOCIEAYIOUIEe CaMOOIpeAeiecHHe B BBIOOpE HAmpaBICHHUS
oOyueHust B IpoUIBHBIX KJIaccax.

YriyOonéHHoe W3yyeHHWE XUMHUU  CIIOCOOCTBYET  peanu3aluu  3ajiay
npodeccuoHaNbHON OpUEHTALIMK U HAIIPaBJICHO HA MPEJOCTABICHUE BO3ZMOKHOCTH
KKIOMY OOydYaroniemycsi TpOSBUTH CBOM HWHTEJUIEKTyallbHbIe U TBOPYECKHE
CHOCOOHOCTH MPU U3YUYEHUH YU4E€OHOTO MPeAMETa, HEOOXOUMBIE IJIS TPOIOIIKECHHUS
oOpa3oBaHUs U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumuu (yriayON€HHBINM YpOBEHb) TIpelHAa3HA4YeHA IS
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayosi€HHOro, NPOPUIBLHOTO) HW3YUYEHHS OTACIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

OOpazoBatenbHble (YHKIUU XUMHM, U3y4aeMOW Ha yriyOJE€HHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUIN — BaXKHEUIITNX
(GakToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX 00001EHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B NPUOOIIEHUH K HAYYHBIM
METOJaM TIO3HAHMSI TP M3YyYEHUM BEIIECTB W XHMHUYECKUX PEaKIHuH,
(GbopMHpPOBAaHUHU M PA3BUTHUU MTO3HABATENBHBIX YMEHHUI U CTOCOOOB ACSTEIBHOCTH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABaTENbHOM U y4eOHO-HCCIeI0BaTEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
ITOBCEHEBHOM KU3HU.

[{enu u3ydeHus: XUMUU OTPaXKalOT HAMPABIEHHOCTh O0YUYEHUS HA Pa3BUTHUE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLLEH KyIbTYpPHI.

N3ydyeHne XMMHUH HAaIIPAaBJIEHO HA JOCTUKEHHUE CIEAYIOUINX LEJIeH:

GopMUpOBaHHE HWHTEIJIEKTyaJlbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

(dbopMHpOBaHNE CUCTEMBI XUMUYECKIX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpA, KaK OCHOBBI JUIsl TTOHUMAHUS XWMHUYECKOW CTOPOHBI
SIBJICHUH OKPY>KaIOILIEro MUpPa, OCBOCHHUE SI3bIKa HAYKH;

NpUOOIIEHUE OO0ydJarolIuXxcsi K CaMOCTOSITeJIbHOM TI03HABATEIbHOU W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;

dbopmupoBanue  oO0mmel  (PYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOUH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBICHATH W OLEHUBATh SIBJICHUS
OKPYXAIOIIEer0 MHpA, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH



XUMUH, MPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
JEATEIIbHOCTH;

pa3BuTHE Yy OOydHarouuxcsi HHTepeca K M3YyYeHHI0 XUMHH U chepam
NESATEIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlUMsi K OCO3HAHHOMY BBIOODY
COOTBETCTBYIONIETO MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00YUCHUS;

OCO3HAHUE IEHHOCTU XMMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI JKOJOTUYECKON KYyJNbTYphl, HENPUITHE JEUCTBUM, MPUHOCIIIUX BpPE.
OKpY Kalolllel cpejie U 310POBBIO JIHOJIEH;

npuoOpeTeHre 00YyYaIOIMMHUCS OMbITAa CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIETEHIINM ), HEOOXOUMBIX JJIsl pa3JIMYHBIX BUJIOB JICATECIIBHOCTH.

Ha yrny6nénHoe uszyueHue ydeOHoOro mpeamera «Xumus» otBoautcs 136
yacoB B 8 kiacce (4 yaca B Henento) v 102 yaca B 9 kinacce (3 yaca B HEZIEINI0), BCETO
238 yacoB 3a JiBa rojia 00y4JeHHUs.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYabHbIe XUMHYECKHE TOHATHS

XuMmusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESATEIbHOCTU
yenoBeka. [Ipenmer xumun. Pons xumuwn B )Ku3HH yenoBeka. KpaTkue cBenenus 00
VMCTOPUHM BO3HHKHOBEHHSI M Pa3BUTUS XUMHH. XUMHS B CHCTEME HayK. Temna u
BemecTBa. PU3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATpEraTHble COCTOSTHUS
BelecTB. [IoHATHE O TEOpPETHYECKUX U SMIIUPUYECKUX METOHAX IT03HAHUS B
€CTECTBEHHBIX Haykax. [IpencrtaBiieHHss 0 Hay4YHOM IIO3HAHWU HA SMIIMPUYECKOM
ypOBHE: HAOJIOJCHUE, U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, BHIYUCIICHUE.
[IpencraBiienust 0 HAyYHOM MTO3HAHUU HA TEOPETUYECKOM YPOBHE: Hay4HbIE (DaKThI,
npo0iema, TuroTe3a, TEopus, 3aKOH.

S3bIK XuMuHK. VICTOYHUKH XUMHYECKON MH(POpMAITUH.

[Tonsitue 0 MeTomax paboOThl C XUMUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJLHOM XHUMHUYEeCKOM Jabopatopuu. IIpaBuna Oe3omacHoro oOpalieHust ¢
BEILECTBAMH U JJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemiecTBa U cMecu. IIpupoaHbie cMecu: BO31yX, IMPUPOIHBIN ras,
He(Th, TPUPOIHBIC BOJIBI, TOPHBIC TOPOIbI U MUHEPAIIHI. [[OHATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsix. CrnocoOsbl pazaeneHus: cmeceil. O4uncTKa BEIIECTB.

BemectBa m XuMUYecKHE peakUUH. ATOMBI W MOJICKYJIbl. XUMHUYECKUE
3neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M ClOKHBIE BEIIECTBA.
Merauibl 1 HeMeTaiuibl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSHCTBA cOcCTaBa BemlecTB. ONpeAeseHne BAJCHTHOCTH 3JIEMEHTOB 10
(bopmynam OMHAPHBIX COEIUHEHUI U cOCTaBIeHUE (POPMYII OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JieMeHTOB. OTHOcUTENbHasi aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHass macca. MaccoBast 1071 XHUMHUYECKOTO 3JIEMEHTA B COCIMHEHHM.
Haxoxxnenue npocreiinieit ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BellecTBa. Pacuetsl mo Qopmynam
XAMHUYECKUX COeIUHEHUW. MonspHas Macca cmecH BelecTB. MousbHas H0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxxaeHue mnpocrteimei GopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKHU.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakIui. 3aKOH COXPAHEHHUSI MaCChl BEILIECTB.
ATtomMHO-MonekyspHass Teopus. JKuszHb u gesarensHocTh M.B. JlomoHOCOBa.



XHUMHUYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PeaKUnid (COEAUHEHUS, Pa3I0KEHNUs,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIIEpUMEHTAIBbHOE M3YYEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMHUYECKOM TIOCYJI0M, C MpaBWiiaMu pabOThl B JIabopaTopuu W MpHUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pyaoBaHueM. M3ydenune u onrcanne Gu3nIecKux
CBOMCTB OOpa3I[OB HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMETaJlJIOB.
HabGmonenue gusnueckux (MjiaBlieHUE BOCKA, TasHUE JibJla, PaCTUPAHUE caxapa B
CTYNKE, KWIIEHHE W KOHJIGHCAllUsl BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAaHUE MEAHOUN MPOBOJIOKHU, B3aUMOJCHCTBHAE COABI WIM MEJIa C COJISTHOU
KUCJIOTOM) siBieHuid. O3HAKOMJIEHHE ¢ 00pa3laMH BEIIECTB KOJIUYECTBOM | MOJIb.
Habnrogenue u onucaHue TMPU3HAKOB NPOTEKAaHUS XHUMHUYECKMX peakuui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpPHIOM Oapus,
NOJTyueHuE U pasioxeHue ruapokcua Meau (1) mpu HarpeBanuu, B3auMoaeicTere
xeinesa ¢ pactBopom cos Meau (11). M3ydenne crocoOoB pasaencHus cMecei (¢
MTOMOILBIO MarHura, (¢uIbTpOBaHKE, BbIIIaPUBAHUE, TUCTUIUIALINS,
xpoMarorpadus), MpPOBEAEHUE OUYMCTKH MOBapeHHOW conu. HaOmonenue wu
OIMCAHME OIIBITOB, WJUTFOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

BaxxHeHue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAas IUJIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHON MI0THOCTH. OOBEMHBIE OTHOIIEHHUS Ta30B IpU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIICHU).
[Iponiecchl okucneHus B kuBoil mpupoge. Okcuabl. IIpuMeHeHue kuciopona.
Crioco0bl moy4eHust KUCI0poa B JIaOOpaTOPUH U IPOMBILIIEHHOCTH. [loHsATHE 0
karanuzarope. KpyroBopor kwucinopoga B mnpupoge. O30H — aIoOTponHas
MoauduKkanus kuciiopoaa. O30HOBBIH €O, €ro 3HaYeHHE JJIsI 5)KUBBIX OPIraHU3MOB.
Pa3pymienue 030HOBOTO CJ104.

TernoBo#t 3h(dEKT XUMUUYECKOW pPEaKIuu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEPMHUYECKHE peakuuu. TommmBo. Mcnoap30BaHue yriis U MEeTaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bonopoa — anemeHT u nipoctoe BeniecTBo. HaxoxxaeHue Bo1opoa B Mpupo/ie,
duznyecKre U XMuMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CriocoOb! nonydyenus. [lonstue
0 KMCJIOTax M coysix. Mcronb3oBaHre BOAOPOAA B KAUECTBE TOILIUBA.

Bopa. ®usnueckue cBoucTtBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.



@dakTopbl, BIHAIONIME HAa PAaCTBOPUMOCTb TBEPABIX MU Ta3000pa3HBIX BELIECTB.
Crioco0b! BBIpaKE€HHUsI KOHLIEHTPALUKA PACTBOPOB: MAcCOBasi J0JsI pPaCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YEJI0BEKA.

Xumudeckne cBoiictBa Bojabl. [lonstne 00 ocHoBaHusax. [lonarme 006
uHAUKatopax. KpyroBopoT BOAbl B NpHUpOAE. 3arpsi3HEHHE NPHUPOAHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyronye. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpHBHaIbHbBIE
Ha3BaHMs OKCHAOB. OU3NUECKNE U XapPAKTEPHBIE XMMHUYECKHUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[TomyyeHne OKCHUIOB.

[IoHATHE O TUAPOKCUIAX — OCHOBAHUAX M KHCIOPOJACOIEPKAIIUX KHUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoaHass HOMEHKJIATypa U
TPUBHAJIbHBIE HAa3BaHUsA KUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axktuBHocTM MetaiuioB H.H. bekertoBa. Ilomyuenue kucnor. Kuciorel B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIEJIOYM W HEPACTBOPHUMBIE
OCHOBaHUs. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIC Ha3BAHUS
ocHoBaHuM. Illenoun, ux cBoicTBa (B3aMMOACHCTBUE C KHUCIOTHBIMH OKCHIAMH,
KHUCIIOTAaMHU U COJISIMH) M CHOCOOBI moiyuyeHus. HepacTBoprmbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTy4YeHUs. AM(POTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOICUCTBUE C KUCIOTAMH U IIEIOYaMH) U
IIOJIyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coJiell. TpuBuanbHbIe Ha3BaHUs coyier. DU3NYECKUE U XapAKTEPHBIC
XMMHUYECKUE CBOMCTBA Ha IpUMeEpe cpeaHux cotier. [loyuenue conen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

DKCIepUMEHTAIbHOE U3YUEHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OTIPEIETIEHUE COAEPKaHUS KUCIOPOa B BO3LYXE;

noJiy4eHue, coOMpanue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPOAa;

HAOIOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U NIPEKPAIIEHUS TOPEHHUS;

O3HAKOMJIEHUE C 00pa3liaMy OKCHIOB U OMKMCAaHUE X CBOMCTB;



NOJIy4eHHe, coOMpaHue, pacrno3HaBAHME M H3YYEHHE CBOICTB BOJIOpOAA
(ropenue);

B3aMMOJIcicTBHE BoAopoa ¢ okcuaom meau (11);

UCCIIEJOBAaHHE OCOOCHHOCTEM pPACTBOPEHMsI BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEH PACTBOPEHHOIO
BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEH
PacTBOPEHHOIO BEIIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

OIpEJIEIEHHE PACTBOPOB KUCJIOT U MIEJIOYEH C MOMOIIBIO0 UHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BEUIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

MOJIyYEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajula
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U LIEJIOYEH;

pelIeHHE DKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPTaHUYECKUX COCTUHEHUI.

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jiemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromMoB. XuMHUecKast CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIAcCU(PHUKAMU XUMUYECKUX djeMeHTOB. IloHsiTHe O
rpynnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: LIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaxX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnognuecknii 3akoH. OTKpbITHE [lepnoanyeckoro 3akoHa. [lepuoanueckas
cuctema xumuueckux ssemeHToB J[. WM. MenneneeBa. Koporkonepuognas u
JUTMHHOTNIepuoaHast (opmbl Tabmuubl «llepuognyeckas cuctemMa XUMHYECKHX
sanemenToB /. . MenneneeBa». [lepuoasl u rpynnsl (A- v b-rpymrsl).

Crpoenne aromoB. CocTtaB aTOMHBIX snuep. M3oTomnbl. PaanoakTHBHOCT.
DNEKTPOHBL. DJEKTPOHHAs] OpOMTab. DHEPreTUYECKHEe YPOBHU U MOIAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYPALMU W DJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atoMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynsl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepuoanueckoii cuctemel 1. . Menneneesa:
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pacnpenenieHue 3JEKTPOHOB IO DJHEPTETUYECKUM YPOBHSIM, NOAYPOBHSM H
opouransm. Gusnueckuii cmpici [leproanueckoro 3akoHa.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM U nepuojam. Mizmenenue
KMCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMUMHUYECKUX 3JIEMEHTOB B MEPUOAAX U
rpynmnax. XapaKTepUCTHKA XUMHUYECKOTO »JJEMEHTAa II0 €ro MOJIOKECHUIO B
ITepuoanueckoit cucreme 1. . Menneneena.

3nauenue [lepuognueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W npaktuku. [[. 1. MenneneeB — y4yeHbId U
rpaXKJaHVH.

DJIEKTPOOTPULIATENBHOCTh XUMHUUYECKHX DSJIEMEHTOB. XHMHUYECKas CBS3b.
Buapl XUMHUYECKOM CBSI3U: KOBAJICHTHAS MOJISIPHAS CBSI3b, KOBAJICHTHAs HEOJISIPHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOW M MOHHOW CBS3H.
DNEeKTPOHHBIC U CTPYKTYpHBIE (hOpMYJIbI BelllecTB. KaTMOHBI U aHUOHBI.

Kpucrannmuueckue u amopHbie BelecTBa. TUIbI KPUCTATUIMUECKUX PEIIETOK:
VMOHHAs1, aTOMHAas1, MOJICKYJISIPHAA U UX XAPAKTEPUCTUKH.

Crenenb okucieHus. Onpesenenne cCTeneHel OKUCICHUS aTOMOB B OMHAPHBIX
coenuHeHusAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipoueccsl
OKHCIIEHHSI U BOCCTaHOBJIEHMS. Oxuciurenn U BoccTaHoBurenn. CocraBieHUE
YPAaBHEHUM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN U PACCTAaHOBKA
B HUX KO3 (UIIUEHTOB METOIOM IJIEKTPOHHOTO OanaHca.

DKCIEpUMEHTAIIBHOE U3YUEHUE BEILIECTB U SIBJICHHI:

O3HAKOMJIEHUE C 00pa3liaMyu METAJIJIOB U HEMETAJIJIOB,

MOJICIMPOBAHUE CTPOCHUS MOJEKYJ MNpPH IOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYJT;

IPOBEICHUE  OMNBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexnpeaMeTHbie CBSA3H

Peanuzanusa MeXnpeaIMETHBIX CBS3€M MpU H3YYEHHM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TAK U MMOHITUHN, IPUHATHIX B OTJACIbHBIX €CTECTBEHHBIX HAayKax.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHUE (TPOIIECC), HAYUHBIN (HaKT,
TUIOTe3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukamus, NEePUOJIUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®usnka: SBICHUS TNPUPONBI, (UBUYECKUE SBJIICHUS, BEIICCTBO, TEJIO,
bu3nueckue BEIWYMHBI, CJAWHHIIBI H3MEpPeHUs, O00bEM, Macca, arperaTHbie
COCTOSIHUE BEILIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHUE



11

ra3oB, JKUIKOCTEH W TBEPIbIX (KPUCTAIUTMYECKUX) TEJ, AJICKTPUUCCKUN 3aps,
KOJIMYECTBO TETIJIOTHI.

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

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE IIOPOIBI, TIOJIE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocepa, IPOU3BOICTBO, XUMUICCKHAE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KVIACC

BemecTBo U XMMHYECKas] peaKUMs

[ToBTOpeHne u yriayOieHue 3HaHUN OCHOBHBIX DPa3lesioB Kypca & Kiacca.
Crpoenue atomoB. CBOMCTBA ATOMOB XUMUYECKHUX JJIEMEHTOB, UX KOJTMYECTBEHHBIC
U KayeCTBEHHBIE XapaKTEPUCTUKU (PaguycC, 3JIEKTPOOTPHUIATENBHOCTh, SHEPIUs
noHuzanuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTaNiell aTOMOB
Majbix mepuosoB. OCOOEHHOCTH 3arlOHEHUsI AJIEKTPOHHBIX OpOUTanell aTOMOB
Oospiux nepuosoB. Ilepronuueckas CUCTEMa XUMHUYECKUX JJIEMEHTOB B CBETE
MPEJCTABICHU O CTpoeHMH aroma. CTENneHb OKUCICHUS W BaJCHTHOCTD.
IIpencrasieHune 0 NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX JIEMEHTOB
(9MEKTPOOTPUIIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOSHHUSI aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH U JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJisipHble B3auMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMHUYECKHX  PEAKIIHUM.
Knaccudukanyss XUMUYECKUX pPeaKkIuid MO pa3IuyHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBy YYacTBYIOIIMX B pEaKIMHd BEIIECTB, IO TerioBoMy dddekTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIeCTB).

DJIEMEHTBl XUMUYECKON TEPMOIMHAMUKH. DHEPreTUKAa XUMUUYECKUX PEAKIIUAMN.
TernmoBoit 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTCPMUUECKUE PEaKIINH,
TEPMOXMMHUYECKHUE ypaBHEHUA. 3aKOH l'ecca u ero cieactBusa. BeluuciieHus 1o
TEPMOXHUMUYECKAM YPABHECHUSIM.



12

[loHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX MAacc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLMH. DHEPrusi aKTHBALUU.
[Tonsarue o katanuze. DepmeHTH. UHTHOUTOPHI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecuda. [IporHo3upoBaHHE€ BO3MOXKHOCTH  IMPOTEKAHUS  XUMHUYECKHX
MpEeBpAIICHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJICTABICHUN 00 M3yUEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuu. OKucIMTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKHUX AJIEMEHTOB, 3aBUCUMOCTb OT CTENECHU
OKUCJICHUsA. BaXkHble OKHUCIMTENM W BOCCTaHOBUTENU. llepmanranar xanus
(xapaxtepuctuka). CocTaBleHHE YPAaBHEHMH OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakinii ¢ UCMOIB30BAHUEM METO/A SJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAs JHUCCOLMAIMA. XHMHYECKHE pPEaKkIMU B PaCTBOpax.
Teopus 3JIEKTPONUTHYECKON Arcconnanni. PacTBopeHne kak (pU3NKO-XUMUYECKUN
npouecc. IloHATMe O ruAparax W KPUCTALIOTHIpAaTax. OJEKTPOIMTHI U
HEANEeKTpoauThl. KaTuoHBI, aHMOHBL. MeXaHuW3M JHMCCOLMALMUA BEIIECTB C
pa3IUYHBIM BUJIOM XUMUYECKOH CBsA3U. CUIIbHBIE U cl1a0ble AIEKTPOIUThI. CTENeHb
JVCCOLMALNKM, KOHCTaHTa Juccounanuu. LoHHOE TpOW3BENEHHE  BOJBL
Bopopoaubiii  mokaszatenb. WHAMKATOPHL. DJIEKTPOJIUTUYECKAS AUCCOLMAIUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. Y cioBus MMPOTEKAHMS peaKIuii HOHHOTO oOMeHa.
MonexkynspHeie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBOKCTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nuccounanvu. KauecTtBeHHbIE peakliii Ha UOHBI.

I'mppoim3 conein. oHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEpUMEHTAIBHOE HW3YYEHHUE BEUIECTB U SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEAOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEAKLIUU OT BO3AEUCTBHUS
pa3inyHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOLECCA AUCCOLMALAU
KHCJIOT, IIIEI0YEeH U COJICH;

IIPOBEJCHNE ONBITOB, WUIIOCTPUPYIOIIMX IPU3HAKUA IIPOTEKAHUSA PEAKLUN
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);
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MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHJIOpamka U deHondrarenna) ais
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEICHUE  ONBITOB, WUIIOCTPUPYIOMIMX  MPUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSUHEHUS );

pacno3HaBaHHE HEOPTraHWYECKHUX BEIIECTB C IOMOIIBID KaueCTBEHHBIX
PEaKIHil HA UOHBIL;

pelleHre AKCIEePUMEHTANbHBIX 3a7ad 1o TeMaMm: «OKHCIUTETbHO-
BOCCTAHOBUTENbHBIE peakiuuy, «luaponus conei», «DIeKTponuTHIecKas
JTUCCOLIHAITIS.

HeMmeTasibl 4 MX coeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOCHUSI aTOMOB
XUMUYECKUX D3JIEMEHTOB, MPOCTBIX BEHIECTB, aJIOTpornus. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMeETaIOB. (CpaBHUTENbHAs XapaKTEpUCTHKA
COEIMHEHUI HEMETAJIJIOB.

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMd, HEMETaJUlaMH, BOJIOW, uienodamu). XiiopoBopopon. ColsiHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJY4YECHHE, MpUMEHEHHE. [lelicTBUME Xjopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOoBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
npupoje. [ToHsaTHe 0 KUCTOPOACOAEPKAINUX KUCIOTAX XJIOPA U UX COJIAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucieHusi. CTpoeHrue U puU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cepbl. AJIOTPOIIHbIE MOJIU(DHUKAIMK KHUCIOPOJa U Cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, METaJIJaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil Kkuciotamu). CepoBOJOpOA, CTpoeHue, GU3MYECKUE W
XUMUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWUCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIOB. CepHHUCTas KHUCIIOTa U €€ COJIH.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYeCKUe CBOMCTRA (00IIHe KaK MpeICTaBUTENs
KJ1acca KUCIOT U cnenuduyeckue). Coau cepHOM KUCIOThl. XUMUUECKUE PEAKIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[IpencraBnenns 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX C HUM TpodeccHsix.
[IpumeHeHue cepHOr KUCIIOTHI U cyib(aToB. KauecTBeHHbIE peakIMi Ha CYIb(UT-
, cynbGua- u cyibpaT-aHuoHbl. HaxoxaeHue cepbl U €€ COeTUHEHUN B MPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelibl COEIMHEHUSMH Cepbl (KUCIOTHbBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOObI €ro MPeI0TBPAILEHUS.

Oo6mast xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTETIEHU OKUCIICHUSI.
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A3oT, pacnpocTpaHeHue B mpupojne, (pu3mdecKkne U XUMHUYECKHE CBOMCTBA
(B3auMOJIEHiCTBHE C METaUIaMH, BOJIOPOAOM, KHCiIopoaoM). Kpyrosopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJTHOTO pacTBOPA), MPUMEHEHHE U TIOJyUYECHUE B JIA0OPATOPUU
U TPOMBINUICHHOCTH. MOH aMMOHUWSA, TOHOPHO-aKIENTOPHBIA MEXaHW3M €ro
obOpazoBanust. Conu amMMOHMs, HUX (U3NYECKHE W XHUMHUYECKHE CBOMCTBA
(pa3nokeHue M B3aUMOJEHCTBHE CO IIeo4amH), MpuMeHeHue. KauecTBeHHas
peakiusa Ha noHbl ammoHusa. Okcuapl azota (I, 11, 1, 1V, V). Azotucras kucnoTa.
A3OTHas KHCIIOTa, €€ MoTy4YeHHUe, (PU3NUEeCKre U XMMUYECKHE CBOMCTBA (00II1e KakK
NPEACTaBUTENS Kjacca KHCIOT U cheuu(HuyuecKue), MpUMEHEHHE. XHUMHYECKUe
peakiuu, JeKaIne B OCHOBE IMOYYEHHUS a30THON KHCIOTHI B MPOMBIIIIICHHOCTH.
Hutpatsl 1 HuTpuThl. KauecTBeHHbIE pEaKIMd HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpe/lbl COCIMHEHUSIMU a30Ta (KUCIOTHBIC
TIOK]TH, 3aTrPSI3HCHUE BO3/TyXa, IOYBBI U BOJJOEMOB).

docdop, atorponHbie Moaudukanu gpocdopa (6emnbiif 1 KpacHbii dhocdop),
bU3NYeCcKue 1 XUMUYECKHUE CBOMCTBA (B3aMMOICHCTBHE C METaUIAMH, KHCIIOPOJIOM,
rajioreHamMy, KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM Kucimotamu). OKCHUIbI
docdhopa (I, V), dochopnas kuciora, ¢huU3MIESCKHUE M XUMHYECKHE CBOMCTBA,
noydyeHue. KaduectBeHHas peakumst Ha ¢ocdar-uonsl. [IpencraBiaeHus o
ranoreangax gocdopa (111, V).

[TonsiTue 0 MUHEPAIBHBIX yA00peHHIX. A30THBIE, (HOChHOPHBIE, KOMIUIEKCHBIE
yao0peHusi. XMMUUYECKOe 3arpsi3HEHNE OKpYKaloel cpejibl COSTMHEHUSIMH a30Ta
u docdopa.

Oo6mas xapakrepuctuka 3nemMeHToB |IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKHUCICHUSI.

VYrnepoa, amnorponHsie Mogudukanuu (rpadur, anmas, QyJiepeH, rpadeH,
HAHOTPYOKHM), (UBMYECKHE W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBIE C METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoil kucioramu). [lorstue 06 ancopOumu. KpyroBopot yriepoaa B mpuUpoje.
Oxcunpl yriepoja, ux GU3HYeCKUe U XUMHYECKUE CBOWCTBA, ACHCTBHUE Ha KUBBIC
OpraHU3Mbl, MMOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOsieMbl atMochepsl,
cBs3aHHBIE ¢ OKcuaoM yriaepoaa (1V). YronpHas kuciiora u ee conu, ux Gu3ndaecKkue
U XHMHYECKHE CBOMCTBA, TIONyYeHHWEe W  TNpuMeHeHue. KapOoHartsl,
THApOKapOOHAThl, WX CBOWCTBAa. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.

[TepBoHaUaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIECTBAX KaK O COSTMHEHUSIX
yriepojia: yriieBoJopoAbl (MeTaH, 3TaH, TUJIEH, alleTHJICH), 3TaHOJI, TJIMIEPUH,
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yKcycHas kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, HepTh), MPOIYKTHl UX MEPEPaAOOTKU, UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[ToHsiTHEe O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
VIIIEBOJAX — W MX POJM B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYECcKUX H
HEOPraHUYECKUX COCIMHEHU.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOJOM, TajloreHaMu), MOJyYeHUuEe U MPUMEHEHUE.
Ponb kpemuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOJIyYEHUE U IPUMEHEHHUE B OBITY
Y IPOMBIIUIEHHOCTH. BakHeilre cTpouTeabHble MaTepuaibl: KepaMUKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacCHOrO  MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. OOIIHe npeacTaBIeHust 0 PU3NIECKUX U
XMMHUYECKUX CBOWCTBax. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3aMy MPUPOAHBIX XJIOPUJOB (TAJIOTEHUIOB);

IPOBEJCHUE OMNBITOB, OTPAKAIOLIMX (U3MUECKHE U XUMUYECKHE CBOWMCTBA
raJIOT€HOB U UX COEAUHEHUI;

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

MPOBEICHHE KAaUE€CTBEHHBIX PEAKIUH Ha XJIOPUA-, OPOMUJI- U UOAUA-UOHBI U
HaOJI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIIOJICHWEe  Tporiecca  oOyryIMBaHMS — caxapa  IMOJ  JICHCTBHUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3Y4YEHUE XUMHYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI;

MIPOBE/ICHNE KaYeCTBEHHBIX PeaKIuii Ha CyIb(u-, cyabGuT- U CyabhaT-uoHbI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OPEHHUI;

noJiydeHue, coOupaHue, paclio3HaBaHUE W M3y4YEHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJCHNE KAUYECTBEHHBIX PEAKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-moHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

M3YYECHUE B3aMMOJCHUCTBUS KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMUA KPUCTALNTMYECKUX PEIIETOK anmasa, rpadura u
¢bynaepeHa, ¢ IpoIEccCOM aJcOpOLUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;
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MoJlyueHue, coOnpaHue, pacro3HaBaHWe M M3yUYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

MIPOBE/ICHUE KAueCTBEHHBIX pEaKIMi Ha KapOOHAT- M CUJIMKAT-UOHBI M
M3YUYCHHE NPU3HAKOB UX POTECKAHNUS;

M3YUYCHHE B3aUMHBIX MPEBpAIICHUN KapOOHATOB U THAPOKaApOOHATOB;

O3HAKOMJICHHE ¢ oOO0pa3llaMd TPUPOJHBIX KApOOHATOB M CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIIJIEHHOCTH;

pELIECHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe « BakHelIlne HeMEeTauIbl U UX
COECTUHEHUSD.

MeTaJuibl 1 MIX COeIMHEHU S

OO61ue cBoiicTBa MeTaiuioB. OOIIasi XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBaHUU WX MOJIOkKeHU B [leproanueckoil cucteMe XuMHYECKUX
sanementoB [[. . MennaeneeBa u crpoeHus aromMoB. Metamibl A- u b-rpymnm.
CrtpoeHne nMpoCThIX BEMIECTB — METALIOB. MeTalIn4ecKas CBA3b U METAJUINYECKas
KpUCTaJUIMYECcKasl perieTka (MpUMUTUBHAS KyOndeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOuueckas, rPaHELICHTPUPOBAHHAS KyOunueckas, reKCcaroHaJbHas
IJIOTHOYTIAKOBAHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJIOB OT CTPOCHHS
KPUCTAJUIOB.  DJIEKTPOXUMHUYECKUNA psAJ  HampspkeHud  MertamwioB.  OOmue
XUMUYECKHE CBOMCTBa MeTamioB. OOmmue crnocoObl TMOJTy4YeHUsT METalIoB,
METauTyprus. DJIEKTPOJIN3 PacIlJIaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noyry4eHusi MetasuioB. [loHATHE 0 KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Kopposun. CraBsl (CTanb, YyTyH, AIOpATIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyueckre U XUMHYECKHE CBOMCTBA (HA MpUMepe HATpUs U Kajusl), MOJTy4YeHue.
OKcuabl U TUIPOKCUIBI HATPUS U Kayusl. [IprMeHeHne meI0uHbIX METaJUIOB U UX
coequHeHui. buonornueckas poJyib HaTpUA U KaJIUs.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepunoanueckoit cucrteMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJ€HUE B pupojie. PU3NUecKue U XUMUYECKUE CBOMCTBA MarHus U
KaJIbIusl. BaxkHere coeTMHeHNs Kaablids U Maruus (OKCUJl, TUIPOKCHI, COJIH),
CBOICTBA, MpuMeHeHue. JKecTKocTh BOJIbI M ClIOCOOBI ee ycTpanenus. Kpyroopot
KaJIbIUS B IPUPOJE.

AsroMuHUIA: TIoJioxkeHue B [lepuoandeckoit cucreMe XMMUYECKHUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOxAeHHE B mpupone. Pusnyeckue u
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XUMHUYECKHUE CBOICTBa amtoMUHUSA. AMGpOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmoMuHus. [I[puMenenne antoMUHNA U €ro CIIJIaBOB.

Memannwot b-2pynn

OOmiasi XapakTepUCTHKa METaUIOB b-rpymm  (MOOOYHBIX — MOJATPYIII):
nonoxxkenne B llepuomnueckon cucreme xumuuyeckux adnemeHto [, WM.
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJIEHUE «IIPOBaIa» AIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSL aTOMOB
d-3JIeMEHTOB, CTENECHH OKHCJICHHS AaTOMOB B COCJMHCHUSIX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHHI Xpoma).
[lepBoHavasIbHBIE IPE/ICTABICHUS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp 1 cepebpo: cTpoeHHE aTOMOB, CTENEHU OKHucieHus. OOume KpaTkue
OpEICTaBICHUS O (U3NYECKUX U XUMHUYECKHX CBOMCTBAaX IPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAaX, THIPOKCUAAX U
COJIsIX, X nmpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbBIE peakiuyi Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMHUYECKUX CBOWCTB, MPUMEHEHUE, aM(pOTEpHbIE CBOWCTBA OKCUAA U THJIPOKCHIA.
KauecTBeHHbIE peaklliy Ha KATUOHBI LIMHKA.

JKenes3o: cTtpoeHue aroma, CTeneHH OKHUCIeHusA. Haxoxnenue B mpupone.
du3nyecKkre 1 XMMAYECKUE CBOMCTBA jKeJle3a, NpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOIcTBa U nostyueHue. KauecTBeHHbIE peakiK Ha KaTHOHBI Jkefe3a (2+) u jkemne3a
(3+). Uyryn um cranb — crmiaBbl >kene3a. [Ipom3BojicTBO yyryHa W cTajiu.
DKOJIOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C METAJUTYPrHUYE€CKHUMU MPOU3BOJICTBAMH.

OKCNEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOU PEIIETKHU;

M3yYECHUE B3aUMOJICUCTBUS METAJUIOB C BOJOM, C paCTBOPaAMH COJIEN U KUCJIOT,
UCCIIeIOBAaHME TPOIIECCOB AJIeKTpojr3a pacTBopoB xyopuaa meau (I1) m nomuma
KaJIns, KOPPO3UHU METAILJIOB,;

U3yyeHUue OCOOCHHOCTEN B3aWMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, X TUJIPOKCUAOB — ¢ okcuaoM yrieposa (1V) u kucnoramus;

U3y4EHHE CBOMCTB KapOOHATOB U T'UAPOKApOOHATOB KaJIbIHs, )KECTKON BOJIBI;

U3YUYEHUE MPOLIECCOB MOJYYEHUs THUIPOKCHAOB JKEJe3a, X XUMHUYECKHUX
CBOJMCTB;
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M3YUYCHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJI0ICHUE M OMHMCAHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHs, Kalusi U
KaJIbIIUS;

ucciaenoBanne aM(pPOTEpHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

pEILIEHHE HKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BaxHeline MeTamibl U UX
COCTUHEHUSD.

XuUMHUSA U OKPY/KAOLIas cpeaa

BemecrBa u Marepuanbl B NMOBCEAHEBHOM JKM3HHM 4YEJIOBEKa. BaknHenmue
BEILIECTBA U MaTepuajbl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEIIECTB M XMMUYECKHX peakiuuii B ObITy. llepBas momoib mpu XUMUYECKUX
0’KOrax U OTPABJICHUSAX.

HoBbie MaTtepuansl 1 TEXHOJNOTUH. [[pUHIMIIBI «3€TTEHON XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHUH sl PyHKIIMOHUPOBAHUS
opraHusma yesnoBeka. [loHsaTue o 310poBoM 00pase KU3HU.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloleh cpeibl. DKOJIOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTaoB. [loHsTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

OKCIIEpUMEHTAIbHOE H3YYEHUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
oOpasliaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepualbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUCHHUE €r0 BO3ICHCTBUS HA MaTEPUAIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUIT OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[lepronnueckuit 3akoH u lleproanueckas cucreMa XUMUYECKUX DJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XMMHWYECKUX 3JIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U rpymIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XUMHUUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanyss XUMHUECKHUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTHM MPOTEKAHUS XUMHUYECKHX IPEBpAIICHUN B
Pa3IMYHBIX YCJIOBUSX HA OCHOBE IMPEJACTABICHUN XHUMWUYECKOW KUHETHUKH U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseii. Peakunu oxkuciaeHwus -
BOCCTAHOBJICHUS. DIJIEKTPOJIN3.
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CBoiicTBa KHCIIOT, OCHOBaHHMH W COJ€d B CBETE TMPEIACTaBICHUN 00
ANEKTPOJIUTUYECKON  JAUCCOLMALMM M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiusiX.

Mesicnpeomemmunie ceasu

Peanmusanns MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUH, TaK ¥ TIOHIATHUM, IPUHATHIX B OT/ACIbHBIX €CTECTBEHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE OHATHS: SABJICHHE (TIpolecC), HAyYHbIN (PaxT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MePUOIUYHOCTD,
HaOJII0ICHUE, HKCIIEPUMEHT, MOJECIMPOBAaHUE, U3MEPEHUE, MOAEIb, TEXHOJIOIUS,
MaTepHabl.

®dusuka: BEIIECTBO, TEIO, (PU3NYECKUE BEIUYMHBI, EAUHMIIBI HU3MEPEHUS,
Mmacca, 00bEM, KOJIMYECTBO TEIJIOThI, aTOMbI U MOJIEKYJIbI, arpEraTHbIE COCTOSIHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHX) Tel,
KpUCTaJUIMYECKasl PEelIeTKa, JIEKTPOH, AJIpO aTOMa, IPOTOH, HEUTPOH, MOH, HYKJIH/I,
W30TONbI, KBAaHTHI, pPaJAMOAKTHUBHOCTb, aib(a-, OeTa- U TramMMa-usly4yeHHe,
AIEKTPUUYECKUN 3apsil, IPOBOJHUKH, MOTYIPOBOJIHUKHU, TUJICKTPUKH, COJTHEUHBIN
CIEKTp, Pa3JI0KEeHUE OEJIOro CBETa B CIIEKTP.

buomnorus: sxocucreMa, ouochepa, GoTocHUHTE3, MPOIIECCHl OOMEHA BEIIECTB,
MUHEpalbHble YIOOpPEHUs, MHKPOIIEMEHThI, MAaKPO3JIEMEHThI, MHUTATEIbHbIC
BEILECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
VICKOITa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI, TUITAHETA 3EMUIIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUU 3IEKTPOHHON IPOMBIIINIEHHOCTH, HAHOTEXHOJIOTHH.
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TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI [TPOTPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOTI'O OBII[EI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIBHOU AESITEIBHOCTH 00pa30BaTEIbHON OpraHU3allud B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUMCKUMH COLMOKYJBTYPHBIMA M JTyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTSMHU, NPUHATHIMM B OOILIECTBE MpaBUJIaMU M HOPMaMU MOBEIEHUS U
CIIOCOOCTBYIOT IpollecCaM CaMOMNO3HAHUS, CaMOpPA3BUTHUA M  COLMAIU3ALMH
o0yyJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaOIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAUMHd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

NPOSIBJICHHE LIEHHOCTHOI'O OTHOIIEHHUS K OTEYECTBEHHOMY KYJbTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJIEINIO, IOHMMAaHHUE 3HAYECHHS] XUMUYECKON HAyKH
Y TEXHOJIOTMH B KU3HU COBPEMEHHOI'O O0IECTBa, B pa3BUTHH SKOHOMUKU Poccun
Y CBOETO PETHOHA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTAaBICHUE O COLMAJIBHBIX HOpPMax M TNpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IMPOSBICHUE KOMMYHUKATHUBHOW KYJBTYpbl B
pa3zHO00pa3HON COBMECTHOM IESITEIbHOCTH;

CTpEMJIEHHE K B3aMMOIOHMMAHHIO U B3aUMOIIOMOUIH B Ipoliecce yueOHOH U
BHEYUYEOHOM AEATEIBHOCTH;

TOTOBHOCTh OLIEHHWBAaTh CBOE€ MOBEIECHHE U IOCTYNKH CBOMX TOBApHILEH C
NO3ULIMYA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHMS IOCJEICTBHI
MOCTYIIKOB;

3) popmupoBaHUSs HEHHOCTH HAYYHOTI'O MIO3HAHUA:

MHPOBO33PEHUYECKUE MPEJCTABICHUS O BELIECTBE M XMMHUYECKOM peaKIlui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHW M HEOOXOAUMBIE IS
NOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MHUPA;

OCO3HAHHE LICHHOCTH HAYYHOT'O MO3HAHUS JIs1 PA3BUTHS KaKJIOTO YEIOBEKA U
MPOU3BOAMUTENIbHBIX CHJI OOLIECTBAa B LEJIOM, POJM UM MECTa HayKu «XUMHS» B
CUCTEME HAyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX pa3BUTHUS MPUPOJIBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKOU CPENOM;
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Mo3HaBaTelbHAss MOTHBAllUS W UWHTEpPEC K OOYYEeHHIO, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIICIOBATEIHCKOM
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlICHUS W YPOBHS JajJbHEHIIETO
oOyueHus;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAHOBKA Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYaIIMSX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM JCSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3AHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHOU c(epbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpean3alii B 3TOU
cdepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHHS K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS,

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: TNPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKpY KaloIel Cpe/bl; 0CO3HAHUE IT00aTBHOTO XapaKTepa IKOJIOTHYECKUX TPOo0IemM
U IMyTeH X PEIICHHUS; CTIOCOOHOCTh MPUMEHSITh 3HAHUSI, TTOJTy4aeMble MPU U3YUECHUU
XUMUM, JJIsI PElIeHUs 3ajlad, CBS3aHHBIX C OKPYXKAIONICH Ccpeoil; akTUBHOE
HENPUATHE JEUCTBUM, TPUHOCSIIUX BPEd OKPYXKAIOLIECH CPeae; OCO3HAHUE CBOEU
pOJIM Kak TpaxKAaHWHA W TOTPEOUTENsE B YCJIOBHUSIX B3aMMOCBSI3U TPUPOTHOM,
TEXHOJIOTUYECKOW M COUMAIIBHOW Cpel; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOU
NEATEeIIbBHOCTH YKOJIOTHYECKON HAMpPaBICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl 00yYarOIIMXCs, OCBOMBIIMX MPOrpaMMy IO
XHMHH OCHOBHOT'O 00IIIero oOpa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIHUILUTMHAPHBIX (MEXKIPEIMETHBIX) TTOHITHH, OTPasKaroIINX
MaTepHalbHOE €IWHCTBO MHpa M TMPOIECC TO3HAHUSA (BEIIECTBO, CBOWCTBO,
DHEPTrHUs, SABJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHUE);
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OBJIAICHUC YHHUBCPCAJIbHBIMU y‘Ie6HBIMI/I I[CﬁCTBHﬂMH (HOSHaBaTeJ'IBHBIMI/I,

KOMMYHUKATHBHBIMH,  PETYJSTUBHBIMU), BOXHBIMU  JJI1  TIOBBIIICHHUS
(b ()EKTUBHOCTH OCBOCHMS COJIEpKaHHS YdyeOHOro mnpenmMera, (HOpMUPOBAHMS
KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATEIIbCKON  JeSTENbHOCTU

oOyuaromuxcs B Kypce XUMUH;
CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUEOHOM, MO3HABATEIHLHOM M COIUATBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

ba3oBble JJornyeckue 1eMCTBUA:

YMEHHS HCIMOJB30BaTh MPUEMbI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMbBICI XUMUUYECKUX MOHATUM (BBLACIATH UX CYIIECCTBEHHbIC
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3alIMU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEAKIIMI; yCTaHABINBATh
MPUYUHHO-CJICACTBEHHBIE CBS3U MEXK]Ty 00bEKTaMH U3YUCHUS; CTPOUTD JIOTHUECKUE
paccyxaeHus: (MHAYKTUBHbBIC, IETYKTUBHBIE, IO aHAJIOTHM); TIpeAJiaraTbh KpUTEpUu
1 BBISBIISITH OOIITHE 3aKOHOMEPHOCTH M IMPOTHUBOPEUYMS B U3y4aeMbIX Mpolieccax 1
SBJICHUSX; MPOBOJMUTH BBIBOJBI U 3aKJIIOYCHHUS; YMEHUS IMPUMEHSTH B IPOIECCE
MO3HAHUS MOHTHS (MPEIMETHBIC U METAIIPEAMETHBIE ), CHMBOJINYECKHUE (3HAKOBBIC)
MOJIEJIH, UCIIOJIb3YEMbIE B XUMHH, IPEOOPa30BbIBATh MOJIEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia W YypaBHEHUE
XUMHUYECKOW PEaKIIUK — MPH PEIICHUH YUYCOHBIX 3aJ1a4; ¢ YUYETOM ATHUX MOJCIbHBIX
MPEJICTAaBJICHUN  XapaKTEpU30BaTh M3y4yaeMble XMMHUYECKHUE BEIIECTBA U
XUMHUYECKUE PEaKIINHU.

ba3oBble wucciaegoBareJibCkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIeCTB M SIBJICHU):

YMEHHSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBIICHUN Ha
OMIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATENHLHON U
MIPOEKTHO-UCCIIEIOBATEIbCKOMN AESTEIbHOCTH;

YMEHHS HCIOJB30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTa
MTO3HAHUS M CAMOCTOSITCIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynupoBaTh MpoOJIeMy, OMPENENsATh Iedb W 3aJa4d, COOTBETCTBYIOIINE
pelIeHnIo MPoOJIeMbI; IPeAiaraTh ONMUCATENbHYIO WK O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBIISTh €€ IMPOBEPKY; YMEHHUS MPOBOJIUTH HU3MEPEHUS] HEOOXOIMMBIX
MapaMeTpoOB, BBIYUCIICHUS, MOJIEIUPOBAHUE, HAOIIOJCHUS U OSKCIIEPUMEHTHI
(peasibHbIE W MBICIICHHBIE), CAMOCTOSITENIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
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dbopMynpoBaTh 00OOIIEHHUS W BBIBOABI MO pe3yJbTaTaM MPOBEICHHOTO OMBITA,
UCCJIEI0BAHUS, COCTABJIATh OTUET O MPOJIEIAHHON padoTe;
Pa6ora ¢ undpopmanmeii:

YMEHMSI OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MH(POpMaALUU (Hay4HO-
NOMyJisIpHasl JIUTEpaTypa XUMHUYECKOTO COAEpPKaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcbl HTepHETa); aHAIU3UPOBaTh HHPOPMALIUIO U KPUTUYECKH OLEHUBATH €€
JOCTOBEPHOCTh U  HENPOTHUBOPEUYUBOCTh, OTOMpaTh U HMHTEPIPETUPOBATH
UHpOpPMAIIMIO, 3HAYUMYIO JJI pelIeHus y4eOHOM 3ajauu; yMEHUs HNPUMEHATH
pas3nuuHble METOAbl M (OpMYJIMpPOBaTh 3alpochl MpU TIOUCKE U OTOOpE
uH(popManuu, HEOOXOAUMOUN ISl BBINOJHEHUS YYEOHBIX 3a/]a4; HUCIOJIb30BaTh
MH()OPMAIITMOHHO KOMMYHHKAaTUBHBIE TEXHOJIOTMM M Pa3JUYHbIE ITOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYI0 (OpMY HpPEICTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AWarpaMMbl, TaONMIIBI, PUCYHKH U Jpyrue
(GopMbl); YMEHUSI UCIOJIB30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA PabOTHI C
XUMUYECKON uH(pOpMaIMel; NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJibl, a0OpeBUATYpbl, HOMEHKIATYPY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISTHOCTH.

KoMMyHHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE HeHCTBUS:

1) ymenus oOueHust (MMCbMEHHON M YCTHOM KOMMYHHUKALIUHN):

NPEACTABIATh MOJYUYEHHbIE PE3yJIbTaThl MO3HABATEIBHON IEATEIBHOCTH B
YCTHBIX W TMHCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pe3yJIbTaTOB BBIMOJHEHHUS] XMMHMUYECKOIO JKCIEpUMEHTa (HMCCIe10BaTeIbCKON
71a00paTOPHON UITM MPAKTUYECKON pabOThI, y4eOHOTO MPOEKTa); B XOJ€ [Uajiora u
(MK) IUCKyCCUU 3a7]aBaTh BOMPOCHI O 00CYKIa€MOW TEME U BbICKA3bIBaTh UJIEH,
(GbopMyJIMpOBaTh CBOU MPEIOKEHHUS OTHOCUTEIBHO BBINOJHEHHUS MPEAJI0KEHHOM
3aJ1a4yu.

2) yMeHus y9eOHOTO COTPYAHIYECTBA (TPYIIOBas KOMMYHHUKAITH):

y4acTBOBaTh B TIPYMINOBBIX (opMax pabOThl: IIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM pabOThl, OMpEeNessATb CBOIO POJb, PACHPEACNATh 3aJauyd MEXIY
YJICHAMH TPYIIIbI; BBIIOJHITH CBOIO YacTh pabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JPYIMX WICHOB KOMaHIbI, ONPEETSATh KPUTEPUU TIO
OLICHKE KayeCTBa BBIMOJHEHHON paboOThl; pelaTh BO3HUKAIOUIUME MpOoOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBaTh B
o0CyX/leHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJECHUCTBUA.
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PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe AeiCcTBUSA

OBnaZieHUE YHUBEPCAJIbHBIMU YYEOHBIMH PETYJSATUBHBIMU JEHCTBUAMHU
BKJIFOUAET Pa3BUTHE CAMOOPraHMU3alMH, CAMOKOHTPOJS, CaMOKOPPEKLHUH, B TOM
quce:

YMEHHUsl peliath y4deOHble M HCCIIEHO0BATENIbCKUE 33/a4l: CaMOCTOSATEIbHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOolee NOAXOMAIIUA C YYETOM CaMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPH PELIECHUN yueOHOU WU
UCCIIEIOBATENbCKOM 3a1a4; Ha OCHOBE MOJyUEHHBIX PE3yIbTaTOB (JOPMYINPOBATH
0000IIEHNUsT W BBIBOJbI, IMPOTHO3MPOBATH BO3MOYKHOE PA3BUTHE IPOIECCOB,;
aHAIM3UPOBaTh pE3YyJbTaThl: COOTHOCUTH CBOM JEHCTBUA C IUIAHUPYEMBIMU
pe3yapTaTaMH, OCYIIECTBISATb CAaMOKOHTPOJb JEATEIBHOCTH; KOPPEKTHUPOBATH
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yAbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oO1rero oOpa3oBaHUsl Ha YIUIyOJEHHOM YpPOBHE MMEIOT OOIee COJepkKaTeabHOE
SJIPO C MPEIMETHBIMU Pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKy COOOM,
YTO MO3BOJISET PEAIM30BBIBATh YIIyOJICHHOE M3yYeHUE KaK B paMKaX OTICIbHBIX
KJIaCCOB, TaK W B paMKaxX pealu3alli¥ HWHIWBUAYAJIbHBIX 00pa30BaTEIIbHBIX
TPaeKTOPUiA, B TOM UYHUCJIC UCTOJIB3Yysl CETEBOE B3auMOJIecTBUE opranu3anuu. [lo
3aBEpIICHUN peaiu3allid MPOrpaMMbl  YIiyOJICHHOTO YpPOBHS 0O0ydaroniuecs
CMOTYT JieTajbHEee OCBOMTH MaTepHall, OBIAJACTh PACIIMPEHHBIM KPYTrOM MOHSATHH 1
METOJIOB, PeIIaTh 3aJja4u 00Jiee BLICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIC pe3ybTaThl BKJIIOUYAIOT: OCBOCHHE OOYYAIOITUMHUCS HAYYHBIX
3HaHUM, YMEHUN U CITIOCOOOB IEUCTBUH, CrIeU(PUIECKUX JIJIs1 TPEAMETHON 001acTh
«X¥uMHD; OCHOBBI HAYYHOTO MBIIUICHUS, BUABI JACATEIBHOCTH IO TOJYYCHHIO
HOBOI'O 3HAHHUSA, €ro HWHTEpPIpeTallid, NpPeoOpa3oBaHUI0 W NPUMEHCHHIO B
pasMUYHBIX YYEOHBIX U peajJbHBIX JKU3HEHHBIX YCJIOBHUSX; O0O0ECTEUYUBAIOT
BO3MOXXHOCTh YCTEIIHOTO OOy4YEHHUs Ha CJICIYIONIEM YPOBHE 00pa30BaHMUs.

K xoniy oOyuenus 6 &8 kaacce y oOyuwaromerocs OyayT chopMupoBaHb
CJICTYFOIINE MPEAMETHBIC PE3yJIbTaThl U3YYCHUS XUMUW Ha YTTyOJICHHBIM YPOBHE:!

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSTHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJJIIEMEHT, METal, HEMETAJUI, AJUIOTPOIHS, MPOCTOE BELIECTBO,
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CIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAs M HEOJHOPOAHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAS ATOMHAsi M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHasE Macca, MaccoBas JOJsA XUMHYECKOIO JJIEMEHTa B COCIUHEHUM,
MOJIIpHBINA 00BbEM, OTHOCUTEIIbHAS MIJIOTHOCTh I'a30B, OKCHUJI, KUCJIOTa, OCHOBAHUE,
Coib, aM(pOTEepHBIM OKCHA, aM(OTEPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIaCCU(pUKALUS PEaKlUi: peakiuu COCIUHEHUS, PEAKIINH Pa3I0KEeHUS, PEeaKuu
3aMEIIEHUs], peakluu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKLMH; TEIIOBOU
3pdeKT peakiuu; AIpo aToMa, dJIEKTPOHHBIA CIIOH aroMa, aToMHas OpOuTalb,
paguyc aToma, XMMHUYECKasl CBs3b, MOJSIPHASL U HEMOJIIpHAs KOBAJCHTHas CBS3b,
WOHHAas CBf3b, WOH, KAaTHMOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpoueHTHasT KOHLEHTpalusl) B pacTBOpPE, MOJIApHAs KOHIIEHTpPAlMs BEIECTBA B
pacTBOpe; DJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHUSA, OKUCIUTEIH W
BOCCTaHOBUTEIH, OKHCIICHHE 51 BOCCTAHOBJICHHUE, OKHCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

WJUTKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMIOHITUI U IPUMEHSATH
OTH MOHATHS MPU ONMCAHUY BEIIECTB U UX NPEBPAILICHUM;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJI€HUs (DOPMYJI BELIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENEHb OKHUCIIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BELIECTB K OINpeAeIEHHOMY KJlaccy COeIMHEHUH o (GopMyiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKNUX COCINHEHHUSX;

pPAacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHMs MACChl BEILECTB, ITIOCTOSHCTBA
cocraBa, llepmonnueckoro 3akona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOPHUH, 3aKOHa ABOTaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
IIO3HAHUA, B TOM YHUCJIE OJKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAaX
VCCIICIOBAHUS BELECTB U U3YUECHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoil cucreme:

OMKCHIBATH U XapaKTEPHU30BaTh TabIMuHyt0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynmna)» u
«moboynast noarpymmna (b-rpymnmna)», «mansie nepuoab» U «O0IbIINE TEPUOIbIY;

COOTHOCUTH 0003HAau€HHUs, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumudeckux oneMeHtoB J[. WM. MeHnaeneeBa»y, C€  YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsil
spa, oOLIee YUCIIO 3JEKTPOHOB U PACIPEIEICHNUE UX O 3JIEKTPOHHBIM CIIOSIM);
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OOBSCHATH CBS3b TOJOKEHUS OJJIeMeHTa B llepmommdeckoil cucreme cC
pacnpenereHueM SJEKTPOHOB TIO0 JHEPTEeTHYECKUM YPOBHSIM, MOJYPOBHSIM U
OpOUTAJISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE PeaKIuH (110 YUCITY U COCTaBy YUACTBYIOIIUX B PEAKIIUU BEIIECTB, 11O
TerioBoMy 3G (deKTy);

XapaKTepu30BaTh (OMHUCHIBATH) GU3UUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIECTB: KMCIOPOJa, BOJOPOAa, BOAbI, OOIINE XUMUYECKHE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHHUW M COJIeH, T€HETUYECKYIO CBSI3b MEXKIAY HUMH,
MOATBEPXKIAss TPHUMEpPAMH  MOJICKYJSIPHBIX  YPAaBHCHHHA COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OIKCHIBATH POJIb KUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOJIHBIX IMpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHNIE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOKHOCTH TPOTEKAHHWS XMUMHUYECCKHUX MPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyJie COCAMHCHHS, HaXOIUTh
pocTeninyo (popMyiy BelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM 2JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIIGHTPAIMIO BEIIECTBA B
pacTBOpe, MIPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKIny;

MIPUMEHSATh OCHOBHBIE OTECPAIlUU MBICIUTEIHPHOW JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /I M3YUYEHUS CBOMCTB BEIIECTB M XUMUYECKUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HaOJIOJIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pPCAIbHBIA W MBICICHHBIM) — IJI1 OCBOCHUS
y4eOHOTO CO/IepKaHMUS;

PacKpbIBaTh CYIIHOCTH IMPOIECCOB OKUCIICHUS U BOCCTAHOBJICHHS, COCTABIISATh
YpaBHEHUSI TIPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (METOI0M
AJIEKTPOHHOTO OaslaHca);

yCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMBIMH  XHUMHYECKUMHU
SIBJICHUSIMH ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMHE B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB,;

COOJII01aTh MpaBuIia 6€30macHoO PaboThI B JIAOOPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOU OCY/IbI 1 000PYI0BaHKs, a TAKXKE MpaBuiIa 00palieHus ¢ BEIIeCTBAMU
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B COOTBETCTBMM C HMHCTPYKIUSIMHU BBITIOJHEHHSI J1a0OpAaTOPHBIX OIBITOB U
NPaKTUYECKUX paldOT MO MNOJYYEHHUIO M COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(Bomopoda U KHCIOpo/a), MPUTOTOBJICHUIO PACTBOPOB C OMpPEICIIEHHONH MacCOBOM
JI0JIeli paCTBOPEHHOTO BEIIECTBA, PEUICHUIO SKCIIEPUMEHTAIBHBIX 3a7au 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUID»;

JEMOHCTPUPOBATh  BIAJCHHE OCHOBAMH XHMHYECKOM T'PaMOTHOCTH,
BKJTIOYAIOIIEH YMEHHs Oe30M1acHOr0 OOpaIlleHuUsI C BEIECTBAMU, UCIIOIB3yEMbIMH B
MIOBCEJTHEBHOM JKM3HU, a TaKKe 3HAHHWE MPABHJI MOBEICHHS B IIENSAX COEpeKeHUs
3JI0POBbS U OKPY>KaIOIIeH Cpebl.

K xoniy oOyuenus 6 9 knacce y oOyuwaromerocs OyayT chopMupoBaHb
CJIEIYIOIIME MPEIMETHBIE PE3yIbTaThl U3YUCHHS XUMHUHU Ha YTIIyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN IIIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHWOH, DJIEKTPOOTPULATEIbHOCTb, CTEIECHb
OKHUCJICHHS, XUMUYECKasi peaKkilusi, TerioBor 3P ekt peakiuu, MoJjib, MOJISIPHBIM
00BbEM, pacTBop;

AIEKTPOJIUTHI, HEATEKTPOIUTHI, AIEKTPOJIUTHUYECKAST TUCCOLMAIIUS, PEAKIIUU
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTUMbIE PEaAKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[UU, OKHUCIUTENb, BOCCTAHOBUTEND,
OKHCJICHUE U BOCCTAHOBJICHUE, DJJIEKTPOJIU3, aJIOTpomnusi, amM(GOTEpPHOCTD,
XUMHUYECKasi CBA3b (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKasi), MEKMOJICKYISIPHBIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBsA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuueckas, 00ObEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHasl TJIOTHOYMAKOBAaHHAsS), KOPPO3UsS METAJIOB, CIUIABbI, CKOPOCTh
XUMHUUYECKOMN peakIuu, KaTajlnu3, XUMAYECKOEe PaBHOBECHUE, DJIEMEHThl XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1]1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILCHHUII;

WCIIOJI30BaTh XMMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJIeHUsI (POpMYJT BEILIECTB U
YPABHEHUN XUMUUYECKUX PEAKLIUM;

ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEICICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHJIbl XUMHUYECKOW CBS3M (KOBaJCHTHOM,
WOHHOM, METAJJTMYECKOM) B HEOPTaHMYECKUX COCTUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIeTKH KOHKPETHOTO BEIIECTBA;
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packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPUPOBATH €70 TOHUMAHUE:

ONKCHIBATH U XapaKTEPHU30BaTh TabInuHyt0 hopmy [leprnonnueckoit cucteMsl
XUMUYECKUX 3JIEMEHTOB: Pa3JIMyaTh MOHATHS «A-rpynnay» u «b-rpynma», «manbie
MEPUOJIBI U «OONBIIIHAE TIEPUOIBIY;

OOBSICHATH CBS3b TOJOKEHUS OJJIeMeHTa B llepmommdeckoil cucreme cC
pacrpeeieHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

BBIICJISITH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B MpeJeiax MallblX MEPUOJ0B U TJABHBIX MOATPYMI C
YYETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUH AJIEKTPOJIUTHUECKON TUCCOLMALINY, 3aKk0oHa ['ecca
W €ero CIJEJICTBUH, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM H3MEHEHUS
CKOPOCTH XHMMHUYECKOW pEakiuu, HampaBlE€HUS CMEIICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110
TeI1oBOMy 3(¢eKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTEMEHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTanm3aropa);

XapakTepu30BaTh (OMUCHIBaTh) OOIIHME XUMHUYECKHE CBOWMCTBA BEIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHMYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
pUMepaMy MOJIEKYJIIPHBIX Y HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuui;

COCTaBIISATh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOMALINH KUCIIOT, HIEI04Yen
U COJICH; TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PeaKliii MOHHOTO 0OMEHA; PEaKInH,
MOATBEPAKAAIOMIUX CYIIECTBOBAHUE TE€HETUYECKOM CBSA3UM MEXKIy BellleCTBaMU
Pa3IMYHBIX KJIACCOB;

paCKpBIBaTh  CYIIHOCTh MPOIIECCOB THUIAPOJIM3A COJEH  MOCPEACTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPABHEHUN pPEaKIUi, CyIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIU;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapaKTEePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BeIECTB (KHUCIOPOJ, 030H, rpaduT, anmas, KpeMHuid, 60p, azor, dhocdop, cepa,
XJIOp, HATPUM, KaJIWi, MarHUM, KaJIbIIUH, ATIOMUHHH, )KeJIe30, ME/Ib, IIUHK, cepeOdpo)
U 00pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PACTBOPOB
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(aMMHaK, XJIOpOBOIOPOJI, cepoBoopo, okcuasl yrirepoaa (I, 1V), kpemuus (1V),
azota (I, 11, I, 1V, V) u docdopa (lll, V), cepst (IV, VI), cepaucras, cepHas,
a3oTHas, ¢ochopHas, yroipHas, KpEMHUEBAs KUCIOTHI, OKCUIBI M THIPOKCHIIBI
meTtaiioB |A-lA-rpymm, amomunus, meau (1), munka, sxenesa (11 u 11));

MOSICHATh COCTaB, OTACNBbHBIE CIIOCOOBI TMOJYYEHUS U CBOMCTBA CIOXKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHCJIOTHI M MX coiM, rajoreHuanl kpemuus (1V) u docdopa (11l u V), okcua u
ruapokcu xpoma (1), mepmanranar kamus;

OIKCHIBATh POJIb BAXKHEUIIINX M3y9aeMbIX BEIIECTB B IPUPOTHBIX MPOIECcCaXx,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMYHBIX OTPACIISIX IKOHOMHUKH,
UCTIOJIb30BaHMUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM ITyTEM COJEpKaIMecs B BOJHBIX PacTBOpax
WOHBL: XJIOpUA-, OpoMua-, UOAUA-, Ccyibdar-, ¢docdar-, kapOoHAT-, CHIIMKAT-,
cymbuT-, Ccynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHMS, MarHus, KaJbIlus, aIOMUAHUSA, kele3a (2+) u xkenesa (3+), memu (2+),
ITUHKA,;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX DJEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PAcCTBOpPE, MOJBHYIO JONI0 XHUMHUYECKOTO DJEeMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiiyto (GopMyTy BElIecTBa [0 MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOANUTH PACUETHI MO YPABHEHUAM XMMHUYECKHX PEAKIMid C YUYETOM HEAOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOIYKTa, 3HAYEHUS TEIJIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECE;

COOJTI01aTh TpaBuIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPHU HCTIOTB30BAHUH
XUMUYECKOH MOCY Il U 000PYI0BaHMSI, a TAK)KE MPaBUJIa OOPAIIEHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIMSIMU BBHITIOJHEHHs J1a0OpaTOPHBIX OIBITOB H
MPaKTUYECKUX paldOT MO MOJYyYEHHUIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yriIeKHCIIOTO ra3a) U PEIICHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TPEICTaBIsATh pe3yibTaThl dOKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JTIOKA3aTeNbCTB, IPAPUKOB, TAOJIUII U BBISBISATH SMIIUPUUIECKUE 3aKOHOMEPHOCTH;
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MPUMEHSTh OCHOBHBIE OIEPAIlMH MBICIUTEIHPHOU JEATEIBHOCTH (aHAIHU3 |
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAHMS (HAOII0/IeHHEe, U3MEPEHUE,
MOJIETUPOBAHUE, IKCTICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

NPUMEHATh  TMpaBWjia  0e30macHOTo  OOpamieHusT ¢ BEIIECTBaMH,
UCII0JIb3yEeMbIMH B ITOBCETHEBHOM KU3HU, PABUJIA TOBEICHUS B IIEJISIX COepEKEHUS
3I0POBbsl U OKpY’KaIoIlleW MPUPOIHON Cpelbl, MOHUMATh Bpel (OMacHOCTH)
BO3JICUCTBHSI HA >KUBBIC OPraHU3MBbl OINPEJCICHHBIX BEIIECTB, MOACHITH Ha
IpUMEpPax CIOCOObI YMEHBIIICHUS W MPEAOTBPANIECHUS UX BPEIHOTO BO3JACHCTBUS,
3HAYCHHUE KUPOB, OCITKOB, YTICBOIOB ISl OPraHM3Ma YECIIOBEKa;

UCIIOJIb30BaTh TOJIYYCHHBIC MpeACTaBieHUs o cdepax mpodeccruoHaTbHOMI
JeSTETbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TE€XHOJIOTHUSIMHU, KAK OCHOBY
1 po(h)eCCUOHAIBHOM OpUEHTAIllMM W JJISi OCO3HAHHOTO BhIOOpAa XHMHHM Kak
PO HIIBHOTO TIPeIMeTa TIPH MPOAOJIKEHUN 00YUEHHUS Ha YPOBHE CPETHETO OOIIETO
oOpaszoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIENOBATEIBCKON ACATEIBHOCTH
XUMUYECKOM W XMMHKO-IKOJIOTHUECKOW HaIMpaBiICHHOCTU, MNPUOOPECTH OIBIT
MPOBEICHMS YUEOHBIX UCCIICIOBAHNMA B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3aINH,
a TaKXXe opraHu3anuii (IEHTPOB) JOMOJTHUTEIBHOTO 00pa30BaHUs JCTEH.
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8 KJIACC
KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3jiesioB U (undgposbie)
n/n TeM IPOrpaMMBbl Bcero Kourpoasurie TpakTuteckue oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
Pa3znen 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh bu6mmoreka [IOK
11 €CTECTBO3HAHHUS U 10 ) apkpro.ru bubnuoreka
IIPAKTUYECKON AESITEIbHOCTU POII resh.edu.ru LHIOC Most
YenoBeKa [xona myschool.edu.ru
bu6mmorexa [IOK
12 BemtectBa 1 xumnyeckue 28 1 apkpro.ru bubnuorexa
peakiuu PO resh.edu.ru HOC Mos
[[Ixoma myschool.edu.ru
Hroro no pazneny 38
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bu6mmoreka [JOK
21 Bosnayx. [lonstue o razax. 19 1 1 apkpro.ru bubimoreka
Kucnopoa. Oxcubr PO resh.edu.ru HOC Mos
[Ixoma myschool.edu.ru
bu6mmoreka [JOK
99 Bonopon. Ilonsitie o kucmorax 8 1 apkpro.ru bubimoreka
1 COMSX POIII resh.edu.ru IIOC Mos

[IIxoma myschool.edu.ru
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bubmuoreka [JOK
53 Bona. PactBopsr. [Tousitue 06 18 apkpro.ru bubnuoreka
' OCHOBaHMSIX P3O resh.edu.ru ITOC Mos
[Ixosra myschool.edu.ru
bubmuoreka [JOK
24 OcHOBHBIE KJ1acChl 16 apkpro.ru bubanoreka
HEOPraHUYECKUX COEAMHEHUN POII resh.edu.ru LIOC Most
[lIxona myschool.edu.ru
Uroro no pazneny 61

Pazpnen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /[. U. MenaeseeBa. CTpoeHue aToMOB.

XumMuuyeckasi cBA3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHbBIE pPe€akKnuu

[Iepnoanueckuii 3aK0H U bubnnoreka [JOK
31 [Tepuoanueckas cuctema 18 apkpro.ru bubimoreka
XuMUUeckux snemeHTos JI. . POHI resh.edu.ru HOC Mos
Mengeneesa. CTpoeHue atoma [lxona myschool.edu.ru
bu6nmoreka [JOK
XuMH4ecKas CBS3b.
3.2 OKHUCITUTENBHO- 19 apkpro.ru bbmmorexa
BOCCTAQHOBHTEIIHHBIE PEAKITUH POIL resh.edu.ru HOC Mos
[Ikoyra myschool.edu.ru
Hroro no pazneny 37
PesepBHOE BpeMs 0
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Paznein 1. BenmecTBO M XUMHYeCKasi peakius
bubnunoreka LIOK
[ToBTOpEHUE U yIiTyOJIeHHE 3HAHUI O apkpro.ru bubamorexa
1.1 BeleCTBe 8 PO resh.edu.ru LHOC
Mos Ikomna
myschool.edu.ru
bubmmoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS apkpro.ru bubamorexa
1.2 . 14 1 1 POII resh.edu.ru [HOC
XUMUYECKUX PEaKIUn Most Ilkona
myschool.edu.ru
bu6mmoteka IIOK
DIIEKTPOTUTHIECKAsT TUCCOITHAITHSI. apkpro.ru bubamorexa
13 XHUMHUECKHE PEaki[iy B PaCTBOPax 12 L 2 POIL resh.edu.ru HOC
Mos IIkomna
myschool.edu.ru
Hroro mo pazneny 34
Pa3pnen 2. HemeTa/uibl M X COeIMHEHUS
51 OO0mas XxapakTeprucTUKa XUMHIECKUX 5 1 bubnuotexa [JOK

sneMeHTOB VIIA-rpynmsl. ["anorenst

apkpro.ru bubnmoreka
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POIII resh.edu.ru LHOC
Mos IlIkosa
myschool.edu.ru

bub6numoreka [IOK
OO01m1ast XapaKTepPUCTHKA XUMHUECKUX apkpro.ru bubnmnoreka
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 POIII resh.edu.ru HOC
COCIMHCHUS Mos IlIkona
myschool.edu.ru
bubmuoreka [{OK
OO0mast XxapaKTepPUCTHKA XUMHYECKUX apkpro.ru bubnmoreka
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 10 POIII resh.edu.ru HOC
COCIMHCHUS Mos IlIkona
myschool.edu.ru
bu6nmorexa LIOK
OO61mas xapakTepUCTUKa XUMUYECKUX apkpro.ru bubnuotexa
24 aneMeHToB IVA-rpynnsl. Yriepon u 12 POUI resh.edu.ru IIOC
KPEMHHI, UX coenHeHus. bop Mos lIkoia
myschool.edu.ru
Hroro no pazneny 34
Pa3zpnen 3. Metauuibl U MX COEAUHEHHS
bubnunorexa LIOK
apkpro.ru bubnuotexa
3.1 OO0I111e CBOMCTBA METAJIIOB 6 PBII resh.edu.ru IIOC

Mos IIkomna
myschool.edu.ru
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bubnunoreka LIOK
apkpro.ru bubnmnoreka
3.2 Baxueiiire MeTaaibl M KX COSIUHEHUS 18 2 POIII resh.edu.ru LHOC
Mos IlIkoma
myschool.edu.ru
Uroro no pazaeny 24
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
bubnunoreka LIOK
BentecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA apkpro.ru EI/I6HI/IOTCK3
4.1 B PHAB! ' 5 PO resh.edu.ru [IOC
OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Mos Ikoma
myschool.edu.ru
Hroro no pazneny )
Paznen 5. O0001enue 3HaHMI
bubmmoteka IIOK
kpro.ru bu6
L e s | > Wi
pasa P Mos IlIkoma
myschool.edu.ru
Hroro mo pazaeny 5
PeszepBHOe Bpemst 0
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 11
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