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IMosicuuTeILHAS 3aIMCKA

PaGouass mporpamma coctaBieHa Ha ocHOBe DemepalbHOrO TOCYIAapCTBEHHOTO CTaHIapTa
OCHOBHOTO 00I1Iero 00pazoBaHMs, MPUMEPHON NpOrpaMmbl Kypca Xxumuu s 8-11 kiaccos
001eoOpazoBaTeNbHBIX yupexkaeHuil. — M.: JIpoda, 2021, aBropckoii mporpammsel o xumuu O.
C. T'abpuensia (M.: Ipoda, 2021), o6pazoBarenspHol nmporpammbel MBOY KpbimoBckoii oo Ha
2023-2024 y4eOHslii ro.

MECTO YYEBHOI'O IPE/IMETA «XUMMUS1» B YYEBHOM IIJIAHE

Cornacno ®eznepalbHOMY TOCYAapCTBEHHOMY O0pa3oBaTeIbHOMY CTaHIAPTy, Ha H3y4YCHHE
xumu B 9 kmacce orBogutcs 68 wacoB. CoriacHO TOAOBOMY KajeHAAPHOMY Y4eOHOMY
rpapuxky MBOY KpsioBckoit oom nHa 2023-2024 yueOnbli TOm — 67 yacoB. bynyr
00BbETMHEHBI Yachl M0 TeMe «HeMeTaibl U UX COeTUHEHHUSI.

OBLIAS XAPAKTEPUCTHUKA KYPCA

Hacrosimass mporpamMma 1O XHMHH JJIE OCHOBHOW IIKOJIBI COCTABIIIET BMECTE C JAPYTUMHU
npenmeramu (pusudeckoit reorpadueit, 6uonoruei, GU3NKoil) HeMpPephIBHBINA MIKOIBHBIA KYpC
ecTecTBO3HaHUs. Huxke nepeuncieHsl OCHOBHBIC UIEH Kypca.

e Cnauana — npakmuka, 3amem — meopus. XUMUsL HAXOAUTCA HA OJHOM M3 IMOCIEIHUX
MECT B pEHTHHIe JIOOMMBIX MPEIMETOB IIKOJIbHUKOB — CJI0)KHO, HETOHSTHO, HEHMHTEPECHO.
OnHOM W3 MPHUYUH ATOTO SIBJISICTCS M3JIMITHSS TEOPETH3alls Kypca. BBeneHne TeopeTHUecKux
OCHOB XHMHHU JIO M3Y4YCHHS CBOWCTB BEIIECTB YAOOHO W JIOTUYHO ISl YYHUTENS, HO HE JUISA
yuenuka. CaMoe WHTEPEeCHOE B XMMHHU — ITO IKCTIICPUMEHT U MPAKTHYECKHUE CBOKWCTBA BEIICCTB.
C HUX ¥ HaJ0 HAYMHATH U3YYCHHUE TIPEIMETA.

e Cnauana — xumus, 3amem — Quauxka u mamemamurxa. XUMHsl HE JOJKHA BBITECHITHCS
¢buznKo, nHaYe MUP BEIIECTB M UX MPEBpAIICHUl MpeBpalaercs B MUp GOpMyIl U ypaBHEHHI.
Ou3nka HyXKHa A7 T[OHUMaHHS XUMHUHM, a MaTeMaTHKa — JUIsl BBIMOJHEHHsS pPacdyEToB,
MOJITBEPKTIAIOIUX MOHUMAaHUE XUMHH, HO HE HA000pOT.

o Xumuueckue éeujecmea u ux npespaujenus — 60Kpye Hac. XUMHsI B IIIKOJIE OTOpPBaHA OT
JKU3HM — UCYe3JIa CBSI3b MEXKJY BEIISCTBAMHU B JTAOOPATOPHH W BEIIECTBAMHU B ITOBCEIHEBHOMN
*u3HA. Hy)XKHO TOMHHUTB, YTO BEIIECTBA M HMX MPEBPAMICHHUS BCTPEYAIOTCS HE TOJIBKO B
XUMHUYECKOH JTA00paTOPUH, OHU TTOBCIOTY.

e Knaccugpuxayus eewecms u peaxyuil — K104 K NHOHUMAHUIO XUMUYECKUX NPOYECCO8.
[IIKOTBPHUKKM TOHYT B OTPOMHOM O0BEME XMMHUYECKON HHMOpManuu — KiacCUpUKaLUsi IO
COCTaBy OTOpBaHa OT KiaccH(UKAMK MO XUMHUYECKUM cBoicTBaM. [loaTomMy s1eMeHTHI
KJIaCCU(UKALMU MOXHO BBOJUTH TOJBKO TIOCTAE HW3YYEHHS KOHKPETHBIX BEHIECTB W HX
XUMHYECKHX CBOMCTB.

o Xumuss — npocmomy epadxcoanuny. JIMIIb OYEHb HEMHOTHE BBITYCKHUKH IIKOJBI
CBSI3BIBAIOT CBOIO JKM3HB C XUMHUECH M CMEKHBIMU Haykamu. ClelyeT TOMHUTh, YTO XUMHUYCCKHE
3HAHWS, TI0JydaeMble B IIIKOJIE, HY)KHBI HE TOJBKO (M HE CTOJIbKO!) OyaymieMy CHEIHaUCTYy.
Kaxiprit uenoBek 10JDKeH 00J1a1aTh ONPEICTICHHBIM YPOBHEM XHMHYECKOTO MBIIIIJICHUS.

XuMus, Kak OJHA U3 OCHOBOIMOJAralwmux o0JacTeld ecTeCTBO3HAHUS, SBIISETCS
HEOTHEMJIEMON YacThI0 00pa30BaHMs MIKOJIHHUKOB. KaXk/blil 4eIoBeK KMBET B MHUpPE BEIECTB,
MO3TOMY OH JOJDKEH HMETh OCHOBBI (DYHIaMEHTANbHBIX 3HAHUN TO XUMHUU (XUMHYECKas
CUMBOJIMKA, XMMHUYECKUE TOHATHUS, (PAKThl, OCHOBHBIE 3aKOHBI M TEOPHUH), MO3BOJSIONINE
BBIPA0OTATh MPEJICTABJICHHS O COCTaBE BEIISCTB, UX CTPOCHUH, NPEBPAIICHUSX, TIPAKTHIECCKOM
UCIIOJIb30BAaHUH, a TaKKe 00 OIMACHOCTH, KOTOPYIO OHH MOTYT MPEACTaBIATh. M3ydas XuUMHUIO,
yyUamiecs: Y3HalT O MaTepHalbHOM €IUHCTBE BCEX BEIICCTB OKPYKAIOMIETO MHPA,
OOYCITOBJICHHOCTH CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, II03HABAEMOCTH U
MPEICKa3yeMOCTH XUMHUYECKUX sABJIEHUU. M3ydeHue CBOWCTB BEHIECTB M MX MPEBpALICHHI



CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIUICHHS, a NpaKTHueckas pabdoTa C BeleCTBaMHU
(J1abopaTopHBIE OMBITHI) — TPYIOIIOOHIO, AKKYPATHOCTH U COOPAaHHOCTH.

Ha mnpumepe xumuu yuamuecs MNOJYy4alOT MPEACTABICHUS O METOJax IO3HAHMUS,
XapaKTEPHBIX JJIs1 ECTECTBEHHBIX HAyK (SKCIIEPUMEHTAIBHOM M TEOPETUUECKOM).

Ocoboe 3HaYeHHWE WMEET BOCIUTAHHE OTHOIICHUS K XHUMHUM KaK K OJEMEHTY
oOuieuenoBeyeckoil KyJabTypbl. [IIKOJBPHUKM JOJDKHBI HAyYUTHCSI XUMUYECKH TI'PaMOTHO
UCIIOJIb30BaTh BEIIECTBA U MaTepHallbl, IPUMEHsAEMble B OBITY, CEIbCKOM XO3SIIiCTBE M Ha
MIPOU3BOJICTBE, PEIIaTh MPAKTUYECKUE 3a7aul TTOBCETHEBHOM KU3HU, MPEAYNPEKIATh SIBICHUS,
HaAHOCAIIME BPE]l 3J0POBBIO YETIOBEKA U OKPYIKaloIIeH cpejie.

OCHOBHBIMU BOMpPOCAMHM H3y4YEHHS] XUMHUU B UIKOJIE SIBISIOTCA H3Y4YEHHE COCTaBa U
CTPOEHMS BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUS, KOHCTPYMPOBAHME BEIIECTB C
3aIaHHBIMHA CBOMCTBAMM, UCCIIEIOBAHUE 3AKOHOMEPHOCTEN XUMHUUYECKUX IIPEBPALLECHUNA U ITyTen
yIpaBJICHUS] UMU B LEJSAX MOJNYYECHHUs BEIIECTB, MaTepuasioB, sHepruu. llosTomy, kak Obl HU
pa3InYaIich aBTOPCKHUE MPOTPAMMBbI M YI€OHHUKH 10 TTTyOHMHE TPAKTOBKH M3Y4aeMBIX BOIIPOCOB,
uxX ydyeOHOe cojepaHue TOJDKHO Oa3HpoBaThCS Ha COJEPKAHUM Kypca MOCTPOCHHOTO IO
KOHIEHTpUYeCKO KoHuenuuu. OcoOeHHOCTh MPOrpaMMbl COCTOUT B TOM, YTOOBI COXPaHUTh
BBICOKHI TEOPETUYECKUI YPOBEHb U ClleNaTh 00y4eHHEe MaKCUMAIIbHO pa3BUBAOIIUM. [10amomy
6ecb meopemuyecKull Mamepuanl Kypca Xumuu paccmMampusaemcs Ha nepeom 200y obyyeHus,
umo nosgonsiem 0onee OCO3HAHHO U 2NYOOKO U3YYUMb (QAKMUYeCKUll Mamepual — XUumuio
9NeMeHmo8 U ux coeounenuti 8 9 Knacce.

Takoe mocTpoeHue mporpaMMbl JAaeT  BO3MOYKHOCTb  pa3BUBaTh  IOJIyYEHHBIE
NEePBOHAYAIILHO MOJTyYCHHBIE 3HaHUS Ha OOraToOM MPAKTHYECKOM YPOBHE.

H3yyeHne XUMHHM B OCHOBHOM IIIKOJIe HANIPABJICHO HA O0CTHKEHHE CJIeYIOIIMX LeJlei:

1) ¢opmupoBanue y oOydaroUIMXCS YMEHMsS BUAECTh M IOHMMAaTh LIEHHOCTh OOpa3oBaHuS,
3HaYUMOCTb  XMMHYECKOTO 3HAaHMUA U1 KaXIOr0 4YEJIOBEKa HE3aBUCUMO OT  €ro
npoeCCHOHATIBHON  JIEATENIbHOCTH; yMEHHs pasiauyaTb (akTbl M OLEHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJABI, BHUAETb HUX CBA3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIPENIETICHHON CHCTeMOW IIEHHOCTeH, (OpMyIHpoOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

2) dopMmupoBaHHE Y OOYYAIOIIUXCS IIEJIOCTHOTO MPEACTABICHUS O MHUPE W POJIM XUMHH B
CO3/IaHUHM COBPEMEHHOM eCTeCTBEHHO-HAY4YHOM KapTHHBI MUpA; YMEHUS OOBICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOIIEH NEUCTBUTENBHOCTH — MPUPOAHOM, COLMAIBHOM, KYyJIbTYPHOU,
TEXHUYECKON Cpenpl, UCIIOJIB3YS TUISL 3TOrO XUMHYECKHE 3HAHHS;
3) mnpuoOpereHre OOy4YalOIIMMUCS OIBITa PAa3HOOOPA3HOM JEATENBbHOCTH, MO3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HaBBIKOB (KJIFOUYEBBIX KOMIETEHTHOCTEH), NMEIOLUX YHUBEPCATLHOE
3Hau€HUe J/JIs Pa3jIMYHbIX BHUJOB JAEATEIbHOCTU: pEIIeHUs MpoOJeM, NPUHATHS pPELIEHU,
NoucKa, aHaliu3a U 00paboTKu HMHPOpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB
U3MEpEeHUH, COTpyIHUYECTBa, O€30MacHOr0 00palleHus C BEIIeCTBaMU B TOBCEIHEBHOM JKHU3HH.
3agaum y4eOHOro Kypca:

- opMHpOBaHUE y yYaIIMXCS 3HAHUH OCHOB HAYKH — BaKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U
TEOPHi, XUMHUYECKOTO A3bIKa, TOCTYIHBIX 0000IIEHUI U TOHATHI O MPUHLIMIIAX

XUMHYECKOTO ITPOU3BOJICTBA;

- pa3BUTHE yMEHUU pabOTaTh C BELIECTBAMH, BBINOJHATH HECIIOKHBIE XHMUYECKUE OIIBITHI,
coOnrofaTh MpaBHJia TEXHUKM O€30MacHOCTH, IPaMOTHO NPUMEHSATh XUMHUYECKHE 3HaHUS B
OOLIEHUH C TPUPOJION;

- PACKpBITHE POJIM XUMHH B PEUIEHUH TJIO0ATBHBIX TTPOOJIEM UETIOBEYECTBA;

- pa3BUTHE JUMYHOCTH 0O0ydaroImuxcs, GopMHpOBaHHE y HUX F'YMAaHUCTUYECKHX OTHOIIECHUN U
HKOJIOTHUECKH 11eJIECO00Pa3HOTo MOBEACHUS B ObITY U B TPYOBOH 1€ TEILHOCTH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA XUMHU 3A 9 KIIACC

JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPpeAMeTHbIE Pe3yJIbTaThl 0CBOEHHUSI Kypca
[To 3aBepmieHHMIO Kypca XHMHHM Ha 3Tale OCHOBHOTO 00IIero o0pa3oBaHMsI BbBIMTYCKHUKHU
OCHOBHOI1 IIKOJIbI JOJKHBI OBJAJIETh CIECAYIOIUMHU Pe3yIbTaTaMU:

JIn4HOCTHBIE pPe3yJIbTAThI:

Oceéoenue CBOCM HTHUYECKON TMPUHAIICKHOCTH, 3HAHME UCTOPUM XHUMHUM M BKJIaja
POCCHIICKOM XMMHUYECKOH HAayKM B MHPOBYK XHUMHIO; opmuposeanue OTBETCTBEHHOIO
OTHONICHHS] K TO3HAHWIO XMMHH, TOTOBHOCTH M CIIOCOOHOCTH YYaIlIUXCSI K CaMOPa3BUTHIO U
€caM000pa30BaHUI0 HAa OCHOBE HM3YYEHHBIX (DaKTOB, 3aKOHOB U TEOPUMl XMMHUU; OCO3HAHHOTO
BbIOOpa U nmOcmpoenHue VHAUBUIYAILHON  TpaekTopuu; ¢hopmupoeanue 1EIOCTHON
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPA, HEOTHEMJIEMOM YaCTbhIO KOTOPOH SBISAETCS XUMHYECKAS
KapTUHA MHUPA; 06/1d0eHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW MPAKTUKH, B TOM YHUCIIC U XUMUYECKUM; 0C80€HUe COLUATBHBIX HOPM, TIPABHIT
MOBE/IeHUA, poyied U (OpM COLUANBHON JKU3HU B COILMyME, NMPUPOJIEC M YACTHOW >KU3HH Ha
OCHOBE JKOJIOTHYECKON KYJIbTYphl U 0€30MacHOr0 OOpalieHusl ¢ BEIECTBAMHU U MaTepHalaMHu;
dopmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTM B OOIIEHHMH CO CBEPCTHUKAMU U
B3pOCIIBIMM B IIpolecce  00pa3oBaTeNbHOM,  OOIECTBEHHO  IOJIE3HOM,  y4eOHO-
M CCJIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUJOB JAESITEIIBHOCTH, CBA3aHHBIX C XUMUEH.

MeTtanpeameTHble pe3yJbTaThl:

Onpeodenenue 1eneii cOOCTBEHHOr0 OO0y4YeHHs, TIOCTAaHOBKAa U (OpMyITUpOBaHUE i cels
HOBBIX 33]1a4; HJIAHUPOGAHUe TTYTEH JOCTIKEHUS KEIAeMOro pe3ysibTara 00y4eHUsI XUMHUH KaK
TEOPETHYECKOr0, TaK U HKCIIEPUMEHTAIILHOIO XapaKTEpa; COOMHeceHue CBOUX JIEUCTBUH C
IJIAHUPYEMBIMU PE3YyJIbTaTaMU; OCyujecmeieHue KOHTPOJA CBOEH JESATEIbHOCTH B MPOLECCE
TOCTHKEHUS pe3yabTaTa, onpedesenue crioco00B IeHCTBUN MPHU BHITIOTHEHUH JT1a00PATOPHBIX U
MpPaKTUYECKUX pPAbOT B COOTBETCTBUMU C MPABWIAMH TEXHUKHU OE30IACHOCTH; OmnpedeeHue
MCTOYHUKOB XUMHUYeCcKol MHPopMaIuy, e€ MoaydeHne U aHajau3, co3laHue MHPOPMAIIHOHHOTO
MPOAYKTA W €ro NPE3CHTalUs;, UCHOJIb306AHUE OCHOBHBIX WHTEIUIEKTYAJIbHBIX OIEpPaLIHii:
aHalM3a M CHUHTE3a, CpPaBHEHUS U CHCTEMaTu3alud, OOOOUIeHHs U KOHKpETH3alluH,
6blA6/1CHUETIPUYNHHO-CIICICTBEHHBIX CBA3€H M MOCTPOCHHE JIOTMYECKOIO PACCYXKIACHUS U
YMO3aKJIIOUEHHs] Ha MaTepHhalie €CTECTBEHHO-HAYYHOT'O COJEP)KAHUS; YMeHue CO3/1aBaTh,
MPUMEHATH U TTPeoOpPa30BhIBATh 3HAKU B CUMBOJIbI, MOJIETH M CXEMBI JJI PEIICHUS yUYeOHBIX U
MO3HABATENIbHBIX 33J1a4; ¢hopmupoeanue u pazeumue >KOJIOTHUUECKOTO MBILUICHUS, yMeHue
NPUMEHSATh €ro B  I03HABATEJIbHOM, KOMMYHHKATUBHOW COLHAIBHON TNPAKTHKE U
npoecCHOHANBEHON OPUEHTALIUN; 2eHePpUposanue Ueh u onpeaesieHne CpeicTB, He0OXO0IMMBIX
JUISL X peau3aluu.

IIpeaMeTHbIe pe3yabTaThI:

Ymenue o06o3HauaTh XMMUYECKHE SJIEMEHTHI, Ha3bIBaTh UX M XapaKTEpHU30BaTh HA OCHOBE
nonoxkenus B [ICXD; kmaccupumupoBaTh MPOCThIE M CIOXHBIE BEHIECTBA; XapaKTEpU30BaATh
CTPOCHHME BEIECTBA — BHUABl XUMHUYECKHUX CBSI3€d M THUIBI KPUCTALIUYECKUX PEIIETOK;
dbopMynUpOBaTh OCHOBHBIE XMMHHU: TOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYISIPHOTO CTPOEHUS,
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH ABOTaJipo; OMUCHIBATH KOPPO3UIO METAIOB M CIIOCOOBI
3alUTHl OT HEE; MPOU3BOAUTH XMUMHUYECKUE PACUETHI C MCIOJb30BAaHUEM IMOHSATUNA «MaccoBas
JIOJIST BEIIIECTBA B CMECH» «KOJIMYECTBO BEIIECTBA», «MOJIIPHBIH 00BeM» 1O (opMmyliam u
YpaBHEHUSAM PEAKIIHi.

Dopmynuposanue V3y4CHHBIX MOHATUH, IEPUOINYECKOTO 3aKOHA, 00BACHEHUE CTPYKTYPBI U
uH(popmanuu, koropyto HeceT [ICXD, packpvimue 3HaUeHUS IEPUOAMYECKOTO 3aKOHA.

Onpeodenenue 10 (QopMylraM coCTaBa HEOPTaHWYECKUX MW OPTaHWYECKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XUMHUUYECKHUX 3JIEMEHTOB MJIM CTENEHU UX OKUCIICHMS]; TPU3HAKOB, YCIOBHI
MPOTEKAHUS U MPEKPAIIECHUS PEAKIUI; 10 XUMUIECKUM YPaBHEHUSAM MPUHAIIICKHOCTH PEaKITUi
K OIpeNeJICHHOMY THITY WJIM BUIY; C MOMOIIBI0 KaYeCTBEHHBIX PeaKlUi XJIOpHI-, cynbdar- u
KapOOHAT-aHMOHOB Y KaTHOHA aMMOHHUS B PaCTBOPE.

Ilonumanue vHpopMaIyy, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (OPMYIIbI, YpaBHEHHUS.

Cocmaenenue (HopMysn OKCHAOB XHUMHYECKHX DJJIEMEHTOB W COOTBETCTBYIOIIUX UM
TUAPOKCUIOB; MOJEKYISPHBIX ypaBHEHUN XUMHUYECKHX PEaKIUi, MOJITBEPKIAIONINX O0IIne
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHMX BELIECTB M OTPAKAIOIIMX CBS3U
MEXy KJIACCAMU COCUHEHUN.



TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKH YYAIIUXCHA

Coburonars npaBuJia:

— TEXHHUKHU 0€30MacCHOCTH MPH 0OpaIeHNH ¢ XUMHYECKOM MOCYI0H 1 1ab0paTOpHBIM
o0opynoBaHueM (MpoOupKaMu, XUMUYECKUMU CTaKaHAMU, BOPOHKOI, 1Ta00PaTOPHBIM
ITaTUBOM, CIIUPTOBKOM ); paCTBOpaMH KUCIIOT, LIEI0UYEH,

HEraleHo! U3BECThIO, BOJOPOIOM, METAaHOM, OEH3MHOM, SJOXUMHUKATAMU, MUHEPAIbHBIMU
y100peHusIMY;

— JIMYHOTO TIOBEJIEHUS, CIIOCOOCTBYIOIIETO 3alllUTE OKPYKAIOIIEH Cpe/bl OT 3arpsi3HEHUS;
— OKa3aHMsI MOMOIIY OCTPAAABIINM OT HEYMEJIOTro OOpaIIeHus C

BEIIECTBAMH.

IIpoBoauTh:

— HarpeBaHue, OTCTauBaHue, PUILTPOBAHKE U BhIIAPUBAHHUE;

— OMBITHI 110 TIOTYYCHHUIO M COOMPaHUIO KUCIopoia, okcua yrieposaa (IV), Bogopona;

— pacrno3HaBaHHe KHCIOpO/1a, BOJIOPOAA, YIIEKUCIIOro Ta3a, pacTBOPOB KUCIIOT U IIeNIOUeH,
XJIOpUJ-, Cylb(haT- U KapOOHAT-HNOHOB;

— wusrotoBieHue mozeneit mosnekyn Bemiects (Hy0, CO,, HC1, CHy, C2Hg, CoHy, CoHo, CH30H,
C,Hs0H, CH3COOHR);

— BBIYHCIICHUS: ) MACCOBOM IO XUMHUYECKOTO 3JIeMeHTa 1o (popmyrie BeliecTBa, 0)
KOJIMYECTBA' BEIIECTBA (Macchl) 110 KOJIMYECTBY BELIECTBA (Macce) OAHOIO U3 BCTYNMBILIUX B
PEaKIUIO WM MOJIYYEHHBIX BEIIECTB, B) MACCOBOM JOJIH PACTBOPEHHOTO BELIECTBA.
Ha3sbiBaTh:

— XUMHUYECKHH 3JIEMEHT 0 €r0 CUMBOJLY;

— BEIIECTBA MO UX XUMUYECKUM (popmyiiam;

— CBOMCTBA HEOPTaHUYECKUX U OPTAaHUUYECKUX BEILIECTB;

— (pyHKIMOHAIBHBIE TPYIIIBI OPraHUYECKHUX BEIICCTB;

— MPU3HAKU U YCIOBUS OCYIIECTBIICHUS XUMHUECKUX PEaKIIU;

— (bakTOpPBI, BIUSIONINE HA CKOPOCTh XUMUICCKOU PEAKITUY;

— THUIIBI XUMHUYECKHUX PEaKIIHii;

— OMOJIOTUYECKH BaKHBIE OPTAaHUYECKUE COCTUHEHUS (YTIIEBOIbI, )KUPHI, OCIIKN).
OmnpeneasiTs:

— MPOCTHIE U CIIOXKHbBIE BEIIECTBA;

— MPUHAJIEKHOCTD BEIIECTB K ONPEIEICHHOMY KIIaccy;

— BAJICHTHOCTD U (WJIHM) CTENEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B OMHAPHBIX
COETMHEHUSIX;

— BHJI XUMHUYECKOU CBSI3U MEX]ly aTOMaMH B TUIIUYHBIX CIy4dasxK: a) MIETOUYHON MeTal —
rajiore, 0) BO10poj — TUIIMYHbIE HEMETAJUIbI, B) B MOJIEKYJIaX MPOCTHIX BEILIECTB;

— THUI XUMHUYECKOH peaklu: a) MO YKUCITY M COCTaBY UCXOTHBIX BEIIECTB U MPOIYKTOB
peakiuu, 0) o xapakTepy TerjaoBoro 3¢ ¢dexTa, B) M0 U3MEHEHHUIO CTETIEHENW OKUCIIEHUS
XUMUYECKUX AIIEMEHTOB.

CocraBisiTh:

— (GOpMyIIbl HEOPTAaHUYECKUX COeTMHEHUH (110 BAJIGHTHOCTA XUMHUYECKUX SJIEMEHTOB WIIH
CTENIEHU OKUCIICHUS);

— MOJIEKYJISIpHBIE, CTPYKTYpHBIE (POPMYITBI OpraHUYECKHUX BEIIECTB;

— CXEMBI pacTpe/IeiICHUs HIEKTPOHOB B aTOMaX XUMHUYECKUX dJIEMEHTOB C TIOPSIKOBBIMU
Homepamu 1—20;

— YpaBHEHUS] XUMHUUYECKHUX PEAKINHA Pa3INYHBIX THUIIOB;

— YpPaBHEHHUS SJIEKTPOIUTHUYECKON TMCCOIMAIIN KUCIIOT, OCHOBAaHUM, COJIEH;

— TIOJTHBIE U COKpAIlEeHHbIC MOHHBIE YPAaBHEHHSI peaKIuii oOMeHa.

XapaKTepu3oBaTh:

— Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BEUIECTBA;

— XMUMHYECKHUE 3JIEMEHTHI MaJIbIX IEPUOJIOB, a TAKKE KaJTUN U KaJbLUUN 110 MOJ0KEHUIO B
nepuoauyeckoit cucreme . . MenneneeBa u CTpOEHUIO UX aTOMOB;

— CBOICTBA BBICIIUX OKCHJIOB 3JIEMEHTOB C MOPSIAKOBBIMU HOMepaMu 1—20, a Takxke
COOTBETCTBYIOIINX UM KHUCJIOT U OCHOBAHHIA;

— XHUMHYECKHE CBOMCTBA OPraHMYECKUX U HEOPIraHUUECKUX BEIIECTB;



— XHUMHYECKOE 3arpsi3HEHUE OKPYKaroLIel Cpelibl KaK CIIeICTBUE MPOU3BOJCTBEHHBIX
MPOLIECCOB (HAa MpUMeEpe MPOU3BOICTBA CEPHOM KUCIOTHI) U HEMIPABUIHLHOTO UCIIOIB30BaHUS
BEIIECTB B OBITY, CETLCKOM XO3S1CTBE;

— CIOCOOBI 3aIUTHI OKPYXKAIOMIEH CPEeIbl OT 3arps3HECHUN;

— CTpPOEHHUE U O0IIHEe CBOMCTBA METAIIIOB;

— CBSI3b MEX]Iy COCTaBOM, CTPOCHHEM, CBOICTBAMH BEILIECTB U HX

MIPUMEHEHHUEM;

— 00J1aCTH MPAKTUYECKOTO MPUMEHEHHSI MTOJIMATUIICHA, METAJUTMYECKUX CIUIaBOB (YyT'yH, CTallb,
JIOPATIOMUHUM ), CUJTUKATHBIX MaTepUajioB (CTEKIIO, IEMEHT);

— CBOMCTBA U PU3MOIOTHYECKOE JeiicTBIe Ha opranu3M okcuaa yriepona (I1), ammuaka,
XJIOpa, 030HA, PTYTH, STHJIOBOTO CIIUPTA, OCH3UHA;

— COCTaB U IPUMEHEHHE BEUIECTB: MUILEBOI COABI, METHOTO KYIOpPOCa, ioaa (CIuPTOBOI
pacTBOP), TJIFOKO3bI, CaXapo3bl, KpaxMalia U KIETYATKH;

— KpYrOBOPOTHI YIJIepoJia, KUCIOPOa, a30Ta B MPUPOJe 3eMiH (110 CXemMam).

OO0bsICHATD:

— (u3HYecKuii CMBICT HOPSAKOBOTO (ATOMHOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
TPYIIIBI U IEPUOJA, K KOTOPBIM OH IPUHAUICKUT B ieproaudeckon cucreme 1. . Menneneesa;
— 3aKOHOMEPHOCTH MU3MEHEHHsSI CBOMCTB XUMUYECKUX SJIEMEHTOB MAJIbIX IIEPHOIOB U TIaBHBIX
MOATPYIIII,

— MPHUYMHBI CXOJICTBA M PA3JIUYUS B CTPOCHUU aTOMOB XUMUYECKUX JIEMEHTOB OJTHOTO
IIEpUO/1a U OJHOM INIABHOW MOATpyMNIIbI Tepuoandeckon cucremsl . M. Menneneesa;

— MPUYMHBI MHOTOOOpa3usi BEIIECTB;

— CYIIHOCTb MPOIECCOB OKUCIICHUS U BOCCTAHOBJICHHUSI;

— YCIIOBUS TOPEHHUS U CIIOCOOBI €T0 MPEKPAaIleHuUs;

— CYIIHOCTh PEAKIIUU HOHHOTO OOMCHA;

— 3aBHCHMOCTb CBOMCTB BEUIECTB OT BUJa XUMUYECKON CBS3H.

IlepeyeHb XMMUYECKHX 3JIEMEHTOB, BEIIECTB U UX CBOMCTB, BKJIKOYEHHBIX B TPeOOBAHUS K
YPOBHIO MOATOTOBKYU BbINNYCKHUKOB

XUMUYECKUE FTIEMEHTHI:

H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, AL, Si, P, S, CL, At, K, Ca, Fe, Cu, Ag, Zn.

IIpocTele BemecTBa

Hewmeramnsl:

BOJIOPO/] (B3aUMOJIEHCTBUE C KHCI0poa0oM, okcusioM Meau (I1)), momyuenue B maboparopuu npu
B3aMMOJICHCTBUH IIMHKA (Kele3a) C COMSTHON KUCTIOTOi;

KHCJIOPO/ (B3aMMOJICHCTBHE C BOJOPOAOM, cepoit, pocopom, Maruuem, MeIb1o, JKeIe30M,
METaHOM), TIOTYYeHHE U3 MePOKCH/Ia BOJOPOa U NIEPMaHTaHaTa Kallvs, alJIOTPOIIHS;

cepa (B3auMOJIEHCTBUE C KHUCIOPOIOM, IIMHKOM, JKEJIE30M U MarHuem);

yraepoa (aIoTpomnHsl, B3aUMOJIEHCTBHIE ¢ KUCTIOPOJIOM ¢ 0O0pazoBaHueM okcuioB yrieposa (I1I)
u (IV)), BoccTaHoBiieHHe MeIH yTiIeM U BoJopoaoM u3 okcuaa meau (II).

Meransr:

HATpUi, KalIui, Kaapluil (B3aUMOJIEHCTBUE C CEpOi U BOJI0M);

MarHuii ¥ aTIOMUHHUH (B3aUMOAEHCTBHE C CEPOil, CONSTHON KUCIOTOM); -

JKeIe30, UHK (B3aMMOJICHCTBHIE C CEPOM, CONITHOM KHca0ToH, pactBopamu cojieir CuCly, CuS0y).
CroxHble BelllecTBa

Oxcuabl HemeTauioB: S0, SO03, P20s, CO,, Si0, (oTHOIIEHKE K BOJE, HIET0YaM).

Oxkcunsl Metaiio: Nay0, MgO, CaO, A1,03, Fe;03, CuO (oTHOIIEHHUE K BOJIE, KUCIOTaM).
Ocnosanusi: NaOH, KOH, Ca(OH); (B3aumozeiicTBie ¢ KUCIOTaMHU, C OKCUJIJaMU HEMETAJIOB);
Cu(OH),, Fe(OH); (B3aumoeiicTBIE ¢ KUCIOTaMHU, Pa3JIOKEHHUE TIPU HATPEBAHUH ).
Amdotepnsie ruapokcuas: Zn(OH),, A1(OH)s (B3aumoneiicTBue ¢ pacTBOpaMu KUCIOT U
nienoueH, pa3okeHre Ipyu HarpeBaHuu ).

Kucnoter: HC1, H,S0,4 (oTHOIIEHHE K HHAMKATOPaM, B3aUMOJICHCTBUE C HEKOTOPBIMH
MeTalJIaMH, OCHOBHBIMH OKCHJIaMH, OcHOBaHUsMH, cossiMu — CaCO03, BaCl,, AgNQO3).

Conu: X10puIbl, HUTPATHI, cyabdatel, cynbdusl xenesa (II), meau (I1), pocdarer; xumMuyeckue
peaKIuu 3aMeIeHus U MIOHHOTO OOMeHa.

Peaknum okuMCICHUSI-BOCCTAHOBIICHHS: METAJII + HEMETAJII, METAJII + KHUCJI0Ta, METaJlI + COJIb,
BOZIOPOJ + OKCHJ MeTaJljia.

OpraHuyeckue BelecTBa



[IpenenbHble YrIeBOAOPOABI: MeTaH (TOpeHUE, B3auMoJIeicTBHE ¢ XxJ0poM — | cranus
peakimm), 3TaH (TOPEHHE).
HenpenenbHble yriaeBogopoabl: ATUIICH (TOpEeHHEe, B3aUMOCHCTBIE C BOJOPOIOM, OpOMOM,
MOJIMMEPU3AITUs dTUIICHA); alleTUJIeH (TopeHue).
CnupThl: METaHOJI, 3TaHOJI (TOpEHue).
KapOoHOBBIE KHCTIOTHI: YKCYCHAsl KUCJIOTa (XUMUYECKHE CBOMCTBA KaK AJIEKTPOJIUTA, PEAKIIUS
TepU(UKALINN).
buonoruuecku BakHbIe BELIECTBA: YIIIEBObI, JKUPBI, OCTIKU.
Copaeprxanue nporpaMmsi.

COILEPKAHUE YYEBHOI'O IIPEJIMETA
OO0yueHne XMMUU PEATM3YETCs 10 CIASAYIOIIUM pa3ieiiaM:

IloBTOpeHue u 0000mIeHNe cBeAeHU M0 Kypcy 8 kiacca. Xumuuyeckue peakuu (5 1)

bunapubie coenunenus. Oxcuupl coiieoOpasyronme u HecoseoOpasyronme. [ 'HapOoKCHIIBL:
OCHOBaHUs, aM(OTepHble TUIPOKCUIBI, KHUCIOPOCOJEepKalue KuciaoTel. CpenHue, KHCIBIE,
OCHOBHBIE COJIU.

O06o001ieHre cBeeHN 0 XUMHUeCKUX peakuusax. Kinaccudukanus XUMHUUECKUX peakluid 1Mo
Pa3IMYHBIM MPU3HAKAM: COCTABY, YHCIIY pEarupyroufx U 00pa3yroInXcs BEIIECTB, TEIJIOBOMY
a¢hdexTy, 0OpPaTUMOCTH, HW3MEHEHHMIO CTEIEHW OKHUCIICHHUS, arperarHoMy COCTOSHHUIO,
MCII0JIb30BAaHUIO KaTaau3aTopa.

[lonsiTHE O CKOPOCTH XUMHUYECKON peakuuu. DakTophl, BAUSAIOMIME HA CKOPOCTh XUMHUECKOU
peakunu. Karanms.

Xumuyeckue peakuuu B pacreopax (10 u)

[TonsiTHE 00 ANEKTPOIUTUUECKON AMCCONMAIMH. DIIEKTPOIUTHI U HEINEKTPOIUTHL. CTerneHb
ANEKTPONUTHYECKON nuccouuanuu. CUIbHbBIE U c1a0ble SJeKTPOIUTHI.

Ocuosnble ontokenus TOJ]. Kiaccudukanus HoHOB ¥ UX cBolicTBa. KHCIOTHI, OCHOBaHUS U
COJIM KakK 3JIeKTpoiuThl. X Kinaccudukaus u quccouyanus.

OO01re XMMHUYECKHUE CBOMCTBA KUCIIOT: U3MEHEHHE OKPAaCKU MHAMKATOPOB, B3aUMOJIEHCTBUE
C MeTaJJlaMH, OKCHJAMHM U THAPOKCHUJIAMU METAJJIOB, U COJSIMH. MOJIEKYJsipHbIE U HOHHbIE
ypaBHEHUS peakuuid. Psj akTHBHOCTH METAJIOB.

OO0mue XUMUYECKHE CBOMCTBa WIeNIOUel: B3aMMOJACWCTBUE C KHCIOTaMH, OKCHUIAMHU
HEMETaJJIOB, cofisiMu. OOIIMe XUMUYECKUE CBOWCTBAa HEPACTBOPUMBIX OCHOBAHMM.

OO0ue XMMUYECKHe CBOMCTBA CPEIHUX COJIeH: B3aMMOJEHCTBHE C KUCIOTaMH, IIEI0YaMHu,
COJISIMH, MeTalIaMu. B3anMogericTBrE KUCIIBIX COJIEH C MIET0YaMHM.

I'maponus. I'uapoaus conu CUIIbHOTO OCHOBaHMA U ¢1a0o0il KUCaoThl. [ 'uaponus conu ciaboro
OCHOBaHUS U CHJIBHOM KUCIOTHI. Bomopoaueiil mokasarens (pH).

CBoiicTBa KHUCIIOT, OCHOBaHUH, OKCUAOB U coiielt B ceete TO/] u npencrasnenuii o6 OBP.

IIpakTyeckue padborTsbI:

Pelenune skcriepruMEHTANBHBIX 334a4 M0 TeME «DJIEKTPOIUTHYECKAs JUCCOLIAIUS».

Hemeranabl 1 ux coequHenns (23 4)

CrpoeHne aToMOB HeMeTauloB M UX nojioxenue B [ICXD. Panx smexkrpooTpunarenbHOCTH.

Kpucramnnueckue pemeTkn HEMETAUIOB — MPOCThIX BemecTB. @PuU3NYecKue CBONCTBA
HemeTaiyioB.  OOme  XUMHYECKHME  CBOIMCTBA ~ HEMETaNIOB:  OKUCIMTENbHBIE U
BOCCTAHOBUTEIIbHBIE.

l'ajorensl, crpoeHuMe HUX aroMOB MU MoOseKyl. Dusuyeckue U XHUMHUYECKHE CBOWCTBA
rajoreHoB. Haxok/ieHHe TaloreHoB B MPUPOJAE M MX MOJy4YECHHE. bHonornyeckoe 3Ha4eHHE U
IIPUMEHEHHUE TaAJION€HOB.

['asloreHOBOIOPOABI M COOTBETCTBYIOLIME WM  KHUCIOTBHI:  IUIABUKOBas,  COJIsIHa,
OpoMOBOIOpOIHASI, MOA0BOJIOpoaHAs. [amorenunapl. KauecTBeHHbIE peakluu Ha TalOreHU-
noHbl. [I[ppuMeHeHne coeIMHEHN I TaIOTeHOB.

Obmas xapaktepuctuka s1eMeHTOB VIA-rpynmel. Cepa B mpupoje U e€ MOTydeHHE.
AmnoTponHbele MoaudUKalMK cepbl W UX CBONCTBAa. XHMMHMYECKHE CBOICTBa cephl U €€
[IPUMEHEHUE.

CepoBolOpOI: CTPOEHHE MOJEKYJbl, (PU3MYECKHE M XMMHYECKHE CBOWCTBA, IOJIY4YEHUE U
3HayeHue. CepoBoiopoanas kuciota. Cynbpuas! 1 ux 3HadeHue. JIloMuHopopHI.

Oxkcun cepsl (1V), cepaucras kucnora, cyiabdaTsl. Kpuctamioruapars.

CepHasi KUCIIOTa KaK CHUJIBbHBIM 3yeKTpoiuT. CBOMCTBa pa30aBICHHOM CEpHOW KHCIIOTHI.
KavecTBeHHas peakuus Ha cyab(paT-HOH.



OOm1ast XxapakTepucTUKa 1eMeHTOB VA-Tpymmbl. A30T, CTPOSHHE €0 aTOMa U MOJICKYJIBI.
®u3nyeckue M XUMHUYECKHME CBOWCTBA W IPUMEHEHHE a3oTa. A30T B MNPUPOAE MU €ro
Ouosornyeckas pob.

AMMMaK, CTpOEHHE MOJICKYJIbl W (U3MYECKHUE CBOMCTBAa. AMMHMAYHAas BOJA, HAIIATHIPHBIN
CIUPT, TUJpAT aMMHUAKa.

JloHOpOHO-aKLIEITOPHBIIT ~ MeXxaHu3M  00pa3oBaHUsl CBSI3M B KAaTHOHE  aMMOHHUSL.
BoccranoBurensHble cBoiicTBa aMMuaka. Conu aMMOHMS M UX npuMeHeHue. KauecTBeHHas
peaxiusi Ha KaTHOH aMMOHHSI.

Oxcupl a30Ta: HECONEOOPA3YIOIINE U KUCIOTHBIE. A30THCTasi KHCIOTa U HUTPUTHL. A30THas
KHCJIOTa, ee MOy4eHue u cBoiicTBa. Hutparsl.

dochop, crpoenune atoma u amiorporus. Pochunsl. Dochun. Oxcua dochopa (V),
dbochopnas kuciaora. Docdatsl.

OO0mrast xapakTepucTuka 351eMeHTOB |V A-rpynmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, TPOCTHIX
BEIIECTB W COEAUMHECHHI B 3aBUCUMOCTH OT TMojokeHusa siaeMeHtoB B [ICXD. Vruepon.
AnnorponHele MoAMGUKAIMK  yriiepoaa. ApncopOuus. XUMHUYECKHE CBOWCTBA yIiepoa.
Kokcoxumuueckoe npou3BoACTBO U ero mpoaykius. Kapouas.

Oxcun yraepona (I): ctpoenue mMosekysibl, moiaydenue u cBoiictBa. Okcun yriaepoaa (1V):
CTpPOEHHE MOJIEKYJIbl, MOJYy4eHHEe U CBOMCTBa. YroibHas Kuciora. Colu yroibHOW KHUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYeCKast ¥ MAIIEeBast COJa.

Opranuueckast XuMusi. Y TJI€BOJOPOIbI.

Meran, 9TaH, NOpomaH Kak NpelelbHbIE YIVIEBOAOPOABL. OTWUJIEH M aleTWIEH Kak
HenpeaenbHble yriueBogopoabl. CTpyKTypHbIe (QOpMyJbl BellecTB. ['opeHue yrieBoaopoioB.
Peakuuu nerupupoBaHust IpeAeIbHbIX YIIIEBOAOPOJIOB.

CrnupThl. DTHIOBBIA CHOUPT, €r0 MOJyYyeHHE, MPUMEHEHHE M (DU3HOJIOTHYECcKOoe AeWCTBUE.
TpexaToOMHBIH COUPT IIMLIEPHUH. YKCYCHAs KUCIOTa KaK MPEICTaBUTENh KApOOHOBBIX KHCIIOT.

KpemHuuii: crpoenne aroma M HaxoxJaeHue B npupone. Cunmmuumasl u cuiad. CBolicTBa
kpemHus. Oxcua kpemuus (1V). KpemHueast Kuciiora u ee Coiu.

[TpousBoacTBO cTekia U neMeHTa. [IpoayKius CUIMKAaTHON MPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, dhasHac. OnTuaeckoe BOIOKHO.

Hewmertannsl B npupoae. @pakioHHas MeperoHka »XUIKOro BO3AyXa KaK CIOCO0 MOTyYeHHUS
KHCIIOpOoJia, a3zoTa, aproHa. I[lomydenuwe docdhopa, KpemHHs, XJOpa, HOJA. DIJIEKTPOIU3
pacTBOpPOB.

[TosryueHue cepHOMl KUCIOTHI: ChIpbe, XMMH3M, TEXHOJOTHYECKasi CXeMa, METOJ KHUIISIIETOo
cJl0s1, MPUHLHUIIEI TeruioooMmeHa. [IpotuBoToka, mupkymnauuu. Oneym. IIponsBoacTBo aMMuaka:
CBIpbE, XUMHU3M, TEXHOJIOTUYECKasl CXEMA.

IIpakT4eckue padboTsbI:

W3yueHnue CBOMCTB COJISTHOW KUCIIOTHI.

N3yyeHue CBOMCTB CEPHOM KUCIIOTBHI.

[TonyueHne amMmmuaka 1 U3y4yeHHe €ro CBOMCTB.

[Tonydyenue yrnekucnoro raza. KauectBenHas peakius Ha KapOOHAT-HMOHBI.

MeTtajuibl u ux coequnenus (17 4)

[Tonoxxenne metainos B [ICXO. CtpoeHre aTOMOB M KPUCTAJNIOB METAJIIOB. MeTandeckas
CBS3b M METaJNIMYecKasl KpucTtajuimueckas pemerka. Ousndeckue cBoNCTBa METAJUIOB. YepHble
Y 1IBETHBIE METAJIBI.

Meramibl Kak BOCCTAaHOBUTEIU. DJIEKTPOXUMHUYECKHW DSl HalpspDkeHud. B3anmopneincreue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCIIOTAMHU, COJISIMU. AJIFOMUHOTEPMHS.

OO6mass xapaktepuctuka 371eMeHToB |A-rpynnbl. OKCHIBI W THIPOKCHIBI IIETOYHBIX
METAJIJIOB, UX IOJIyYE€HUE, CBOMCTBA, IPUMEHEHHE. BaxkHelne conyu menoYHbIX METaIoB, HX
3HaYeHHE B MPUPOJIE U KU3ZHU YETIOBEKa.

OO6mast  xapakrepuctuka  sneMeHToB  ||A-rpynmbel.  Okcuzael W THIAPOKCHJIBI
HIEJTOYHO3EMENIbHBIX METAJJIOB, HUX IOJYy4Y€HHWE, CBOWCTBA, NMpPUMEHEHWe. Baxneimue comu
IIeJI0YHO3EMENIBHBIX METAJIOB, MX 3HAYeHHE B IMPHPOJE U KU3HU uenoBeka. KapOoHaTel u
TUAPOKApOOHATHI KaIbIIMSL.

BpemeHHas U MOCTOsIHHAsE KECTKOCTh BOJIbL. CIOCOOBI yCTpaHEHUs] BPEMEHHOM )KeCTKOCTH.
Cnoco0sI yCTpaHEeHHsI TTOCTOSIHHON KECTKOCTH.



CoenuHeHHUs aTIOMUHHS B TPHPOJE. XUMHUYECKHE CBOWCTBA amOMHHUSA. OCOOCHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS Kak aM(OTEepHBIX coequHeHU. BaxHeilume coan anroMuHus
(xopun, cyabdar).

OcobenHocTn cTpoeHUs aroma enesa. JKemeso B mpupoze. Baxueimme pyasl skenesa.
[Tonyuyenue uyryna u cramu. Oxcuasl u rugpokcuast xxeneza (1) u (1l). Conm xenesa (Il) u
(1. O6Hapy)eHrne KaTHOHOB eJie3a B pacTBOpe. 3HAYEHUE COCIUHCHMIA Kee3a.

Koppo3usi razoBas (Xumuyeckas) M 3JIEKTPOXMMHUYECKAs. 3alUTa METAIJIOB OT KOPPO3HUHU.
Meramiet B npupozge. [lonarue o werammypruu. YepHas u  LBETHas METaJLTyprusi.
[TupoMeTanmyprusi,  TMAPOMETAUIyprusi,  JIEKTpoMmeTauryprus. JlomeHHbIi  mporuecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

IIpakTHyeckue padboThbI:

KecTkocTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

Pemenue skcnepuMeHTaIbHBIX 3a1a4 110 TeMe «MeTauib».

XuMmus 1 oKkpy:xaomas cpeaa (3 4)

Crpoenne 3emnn. Xumuueckuid coctaB 3emiu. ['opHble mopoasl. Munepansl. Pyabl.
Ocanounble ropHble 1opobl. [lone3Hble nCKoaeMsale.

VICTOYHHMKHM XMMHUYECKOTO 3arps3HEHUs] OKpyXaromei cpeabl. [100anbHbIE SKOIOTHYECKHE
npobsieMbl 4yenoBeuecTBa. O30HOBBIE ABIPHL. MEXIyHApOJHOE COTPYAHMYECTBO B O0JIACTH
OXpaHbl OKPYKAOILEH Cpeibl OT XUMUYECKOTO 3arpsi3HEHUs . «3eJIeHasi XUMUSD.

O0o0menne 3HAHMH M0 XMMHUHM 32 Kypc OcHOBHOHM mKkoJblIloaroroeka k OcHoBHOMY
rocyapcrBeHnomy sx3ameny (OI'9) (9 u)

CrpoeHue aromMa B COOTBETCTBMM C IIOJOKE€HHEM XuMHueckoro sinemeHta B I[ICXD.
CrpoeHue BeliecTBa: XMMHUUYECKasi CBS3b U KPUCTAJUIMYECKAsl PELIETKA. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX NMEMEHTAMU MPOCTHIX BEIIECTB OT MojoxkeHus s1emMeHToB B [ICXD. Tunonorus
HEOpPraHMYECKUX BEILECTB, pa3/ieJeHHE UX Ha Kilacchl U rpymnsbl. [IpeacraBureny.

[Ipu3Haky M ycioBUsA NMPOTEKAHUSI XUMHUUYECKUX peakuuil. TUIOIorus XuMUYeCcKUx peakuun
10 pa3IUy4HbIM Npu3HakaMm. Peakuuu nonsnoro oomena. OBP.

XUMHYECKUE CBOWCTBA IPOCTBIX BELIECTB. XAapaKTEpHbIE XUMHUYECKHE CBOMCTBA
coJyieo0pa3yroIuX OKCHI0B, THIPOKCHUIOB, COJIEH.

TEMATHYECKOE INTAHUPOBAHUE 11O NIPEAMETY

Nen/m |Ha3Banue pasnena, TeMbl Kommuecto yacos
1 [ToBropenne u o00o0O0IEHNE CBeAeHUN MO Kypcy 8 Kiacca. |5
XUMHUYECKUE PEaKIINU
2 XUMUYECKHE peaklii B paCTBOPax 10
3 Hewmeranipl 1 ux coennuHeHUst 23
4 Mertajutbl U UX COEAMHEHUS 17
5 XuMHSI 1 OKpYy>Karomias cpeaa 3
6 O06o0011eHre 3HaHUH IO XUMUH 32 KypC OCHOBHOM IIIKOJIBI. 9
IToaroroska kK OCHOBHOMY rocyiapcTBeHHOMY dk3ameny (OI'9)
Hroro 67

PACHIPEJEJIEHUE YYEBHBIX YACOB 1 KOHTPOJIBHBIX PABOT ITO

PA3JIEJIAM ITPOI'PAMMBI:
Ne Pasoen KOJI-BO
n/n [Mpaktrye | KonTpoms
ckue (JI.P) | 3Hanwmii
1 O06o0011eHne 3HaHMi 10 Kypcy 8 Kilacca. XUMHUECKUE 0 0
peaKIuH.
2 XUMHYECKHE PEaKIiu B PaCTBOPAX 1 1




3 HemeTtannsl 1 ux coennHeHUs 4 2
4 MeTayutel ¥ UX COSIUHEHUS 2 1
5 XUMHS ¥ OKpYKaromias cpeaa 0 0
6 O0600611eHre 3HaHUH IO XHMHH 32 KypC OCHOBHOM miKoJbl. | O 1

Hroro 7 5

I'PA®UK ITPOBEJEHUA KOHTPOJIBHBIX PABOT

Ne Tema aara
n/n
1. | «Xumuueckue peakiuy B pacTBOPaxX 3JIEKTPOIUTOBY. 20.10
2. | KontponbHas pabora 3a 1 momyroaue 15.12
3. «HemeTaimiel 1 BX cCOeTMHEHU» 24.01
4. | «Metajuib 05.04
5. | HroroBas KOHTpojbHast paboTa 3a KypC OCHOBHOM IIKOJIbI 15.05

I'PA®UK ITPOBEJEHUSA TPAKTUYECKUX PABOT

Ne Tema aara
n/n

1. | Pemenue SKCHEpUMEHTAIbHBIX 337ad MO TeMe  «OJIEKTPOJIUTUYECKAs 18.10

JHMCCOIMALIUS

2. «3yueHne cBOMCTB COJISTHOM KUCIIOTBI» 10.11
3. «M3yyeHne CBOMCTB CEPHOM KHCIOTHI» 24.11
4. «[lonyyeHne aMmmuaka u U3y4eHHUE €T0 CBONCTBY» 06.12
5. «[lonyuenue yraexkucnoro rasa. KauectBenHas peakuusi Ha KapOOHaJ - HOHbBI» 29.12
6. | «KecTkoCTh BOJBI M CITOCOOBI €€ YCTPAHCHUS» 16.02
7. Pemenue skcriepuMeHTATBHBIX 3371249 110 TeMe «MeTalTbl» 13.03

YUYEBHO-METOAUYECKHUE CPEACTBA OBYUYEHUSA

1. Xumus. 9 kiace. Yueonoe mocodue (aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C.A. CragakoB).
2. Meromnueckoe mocobue. 9 ximace (aBroper O. C. I'abpuensH, U. I'. Ocrpoymos, C. A. Cnaakos).
[Iporpamma kypca xumuu st 7—9 kiaccoB oOrmieoOpa3oBaTenbHbIX yupexaenuin (aBtopel O. C.
["a6puensu, U. I'. Octpoymos, C. A. Craakos).

3. PabGouas terpans. 9 knacc (aBropsl O. C. 'abpuensn, C. A. CnagkoB).

4. Tetpanp 11 1a00paTOPHBIX OMBITOB U MpakTUUecKux padot. 9 knacc (aBropsl O. C. 'abpuensn, U.
B. Akcénona).

5. IlpoBepounble U KOHTpoOJbHBIE paboThl. 9 Kinacc (aBropsl O. C. ['abpuensn, Y. B. TpuryOuak).



YUEBHO-TEMATHYECKHH ILTAH

Jlara
no
IJIAHY

daxkTn
YecKH

Tema ypoka

Koa-Bo
4acoB

IloBTOpeHue u 00001IeHUE CBeIeHUiT 10 Kypey 8 kiaacca. Xumuyeckue peakuuu (5 1)

1. | 01.09 Kiaccudukanmst HEOpraHM4ecKux BEMIECTB M X 2
2. | 06.09 HOMEHKJIATYypa.
3. 108.09 Knaccugukaius XuMHUECKUX peakuii 0 pa3IuuHbIM 1
OCHOBaHHSIM.
4. 113.09 Knaccugukaius XuMHUUeCKUX peakiuii o pa3IuuHbIM 1
OCHOBaHHSIM.
5. | 15.09 [TonsTue o ckopoctu peakuuu. Katamus. 1
XuMHYecKHe peakunu B pactsopax (10 1)
6. | 20.09 DIEKTPONUTHYECKAs TUCCOIMAIIHS. 1
7. |22.09 OcCHOBHBIE TOJIOKEHUS TEOPUH IEKTPOIUTUYECKOU 1
muccormaruu (TO).
8. | 27.09 XUMHUYECKHE CBOMCTBA KUCIIOT KAaK 3JIEKTPOJIUTOB. 1
9. | 29.09 XUMUYECKHE CBOMCTBA KUCIIOT KAaK 3JIEKTPOJIMTOB. 1
10.| 04.10 XHWMHYECKUE CBOMCTBA OCHOBAaHUH KaK DJICKTPOJIUTOB. 2
11.] 06.10
12.| 11.10 XHUMHUYECKHUE CBOMCTBA COJIEH KaK 3JEKTPOJIUTOB. 1
13.] 13.10 [TonsiTHE O THIIPOSIU3E COJICH. 1
14.| 18.10 Ilpakmuueckasn paboma No 1 Pewenue 1
HKCIEPUMEHTATBHBIX 3amad o TeMe
«DNEKTPOIIMTHYECKAS TUCCOITUAIIHS.
15.1 20.10 Konmponsnaa paboma no teme «XUMHUYSCKUAC PEAKITUU 1
B PAacTBOpax AJIEKTPOIHUTOBY.
Hemeranabl u nx coequnenns (23 4)
16.| 25.10 OO0m1as XxapakTepUCTUKA HEMETAIIOB. 1
17.] 27.10 O6mas xapakrepuctuka 3nemeHToB VIIA-rpynmns! — 1
raJIOreHOB.
18.| 08.11 CoeMHEeHNs TraJIoreHOB. 1
19.| 10.11 Ilpakmuueckan paboma Ne 2. VI3yuenue cBONWCTB 1
COJISTHOM KUCJIOTHI.
20.| 1511 O61as xapakTepucThka 31eMeHToB VIA-rpymnmbl — 1
xaspkoreHon. Cepa.
21.117.11 CepoBoiopo1 ¥ CyIbPUABL. 1
22.| 22.11 KucnopoiHble COETMHEHUS CEPBI. 1
23.1 24.11 Ilpakmuueckan paboma Ne 3. VI3yuenne CBONCTB 1
CEpPHOM KUCJIOTHI.
24.|1 29.11 OO61mas xapakTepuUCTHKa XUMUYECKUX A1eMEHTOB VA- 1
rpynnsl. A30T.
25.1 01.12 Ammuak. Coau aMMOHMUS. 1
26.| 06.12 Ilpaxmuueckas pavoma Ne 4. TlonydeHne aMMuaka u 1
U3y4€HHE €ro CBOMCTB.
27.| 08.12 Kucnopoanbie coennHeHus a3ora. 1
28.| 13.12 docdop U ero coeMHEHHsL. 1
29.| 15.12 KonTpoJsbHas paGora 3a 1 noayroaue 1
30.] 20.12 OO0mras xapakrepucTika 31eMeHToB IV A-rpymnsl. 1
VYraepog.




31.| 22.12 Kucnoponnbie coequuenus yriepo/a. 1
32.| 27.12 VYTI1eBOIOPOIBI. 1
33.1 29.12 Kucnoponcoaep:xaiue OpraHn4ecKue COeAMHEHMS. 1
Ilpakmuueckan paooma Ne 5. [1onydeHue yriaiekuciaoro
rasa M U3y4eHHe €ro CBOWCTB.
34.1 10.01 Kpemunii u ero coetuHeHus. 1
35.1 12.01 CunukartHasi IpOMBIIUIEHHOCTb. 1
36.| 17.01 [Tonyyenue HeMeTaIIOB. 1
37.119.01 [TonydyeHne BaXHEHIITUX XUMUUECKUX COCIMHEHUIN 1
HEMETAJJIOB.
38.| 24.01 Koumponsnas paboma no teme «Hemeramisl u ux 1
COCIIMHEHUS.
MeTanibl 1 X coequHeHus (17 1)
39.] 26.01 OO0mmas XxapakTepruCTHKAa METaJIOB. 1
40.] 31.01 XYUMHUYECKUE CBOWCTBA METAIIJIOB. 1
41.| 02.02 OO61as XxapakTepucTHKa 3JeMeHTOB |A-rpynmsl. 1
42.1 07.02 O61as xapakrepuctuka 3aemMeHToB ||A-rpynnsl. 1
43.]1 09.02 O6mas xapaktepuctuka 31emMeHToB || A-rpynmbl. 1
44.] 14.02 JKecTKOoCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHUSI. 1
45.1 16.02 Ilpakmuueckasn paooma Ne 6. )KecTKOCTh BOJIBI U 1
CIOCOOBI €€ YCTPaHEHHUSI.
46.| 21.02 AJIFOMUHUI U €70 COEIUHEHHUS. 2
47.| 28.02
48.| 01.03 Keneso u ero coeHEHMSL. 1
49.| 06.03 Kene3o u ero coeguHeHUs. 1
50.| 13.03 Ilpakmuueckasn padboma Ne7. Penienue 1
HKCIICPUMEHTAIBHBIX 3a/1a4a Mo TeMe «MeTaby.
51.| 15.03 Koppo3us MeTaJioB ¥ CrlocOOBI 3aUTHI OT HeE. 1
52.| 20.03 Mertaiuisl B npupoze. IloHaTrne o MeTajryprum. 1
53.| 22.03 Mertassl B npupojie. Ilonarue o MeTanmypruu. 1
54.| 03.04 O06o0061m1eHre 3HaHNH 10 TeMe «MeTaTb». 1
55.| 05.04 Konmponvnas paboma no treme «MeTausD. 1
Xumus 1 oKpykawmas cpeaa (3 1)
56.| 10.04 XUMHYECKUN COCTAB TUIAHETHI 3eMJIS. 1
57.| 12.04 OxpaHa OKpy>KaroIlel cpelibl OT XUMUYECKOTO 2
58.| 17.04 3arpsi3HEHUsI.
O0o00menne 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'J) (9 v)
59.] 19.04 Bemiecrtna. 1
60.| 24.04 XVWMHYECKUE PEAKLINH. 2
61.| 26.04
62.| 03.05 OCHOBBI HEOPTAHUYECKON XUMUH. 2
63.| 08.05
64.| 15.05 Hmozosan konmponvnas paboma 1
65.| 17.05 OCHOBBI HEOPTAHUYECKON XUMUH. 3
66.| 22.05
67.| 24.05




