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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O 00I1Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETo 00pa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (QenepanbHO pabodell MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIMHU MPEnoiaBaHusl yaeOHOro npeamera «XuMus»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o Xxumuu AAa€T MPEJCTABICHHE O MENAX, OOUEeld CTpaTeruu
oOy4eHMsl, BOCHHMTAHUS M pPa3BUTHUA OOYYaIOIIMUXCSA CPEACTBAMU Y4eOHOIO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pAacIpeleieHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpPEAEisieT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepIKaHuUsl, PEKOMEHIYEMYIO
MOCIIEIOBATEIBHOCTh ~ U3YYEHUS! XUMHM C  y4E€TOM  MEXKIPEIMETHBIX |
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUmMXCs, OMNpEAeNisieT BO3MOXKHOCTA MpeaMera s
peanuzainuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
pOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUA, a Takke TpeOOBaHUN K
pe3yabTaram 00y4YeHUs] XUMUU Ha YPOBHE LieJIe U3y4eHus MpeIMeTa U OCHOBHBIX
BUJOB Y4€OHO-TIO3HABATEIbHON JEATENbHOCTH OOYYAIOIIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHMHH CIY’)KUT OCHOBOM [UJIsi (OPMHPOBAHUS MHUPOBO33PEHHUS
00yyJarolierocsi, ero MpeACTaBICHUN O MaTEPUATBHOM EIUHCTBE MHUPA, BAKHYIO
poJib UrparoT (GOpMHUPYEMbIE€ XUMHUEW MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruM M 00 HBOJIIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHHsS TI00aibHBIX
npo0JieM YCTOWYMBOT'O PAa3BUTHS YETOBEUYECTBA — CBHIPHEBOM, IYHEPreTUYECKOH,
MUIIICBON U SKOJIOTUIECKON O€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUSA |
dbopMuUpOBaHUs KyJIbTYphI IMYHOCTH, €€ 001Iel 1 QYHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
0o0y4Yarommxcsi, HaBBIKOB HMX CaMOCTOSTENbHOM y4eOHOW  JesTeIhbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIENOBATENbCKUX YMEHMH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN IeITeTbHOCTH;

3HAKOMHUT CO CHEIMU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAaCT OCHOBBI
I[EJIOCTHOTO B3TJISI/Ia HA €MHCTBO MPUPOJIBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4arOIINXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHble HampaBlieHHWs B OOYYEHHH XUMHH OOECIICYMBAIOTCS CHEIU(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTarne e
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHCSI CUCTEMBbI IMEPBOHAYAIBHBIX TMOHSITUNH XHUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUUI
OPraHUYECKON XMMUHU.

CtpykTypa copepkaHusi MPOrpaMMbl MO XUMUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro moaxoja k e€ usydeHuto. CojpepkaHue CKIaJbIBA€TCS U3 CHUCTEMBbI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YUYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— [lepuonmnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUA pPAcCCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JPYyromMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABJIECHUS] O XUMUYECKON COCTABIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTo[aM TMO3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKalomUid MUp»,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3AaKOHOB U TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIEHNH K HAayYHBIM METOJaM T[IO3HAHUS TPH M3YYCHHWU BEUIECTB U
XUMHUYECKUX peaKIui, B ((OPMUPOBAHUH M PAa3BUTUHU MO3HABATEILHBIX YMCHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JESITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO OOpalleHHus C BELIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (dopMupoBaHHE HHTEIJIEKTYaTbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs HA CHCTEeMAaTHYeCKOoe IMpUOOIleHUe
oOy4Jaromuxcs K CaMOCTOSATEIbHON MO3HABATEIbHON JEATENbHOCTH, HAyYHBIM
METOJIaM TO3HaHMSI, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUWY;

— o0ecIieueHre yCI0BUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJaArOITUMHUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHMSA, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JICITEILHOCTH;

— (dopmupoBanune oO0mell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHd MNpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATEIBbHOCTH;

— (QopmupoBaHue y O0Oy4arOUMXCi TYMAaHUCTHUYECKUX OTHOIICHUH,
NMOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH JKOJIOTHUYECKHU
1EeIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH HPUPOLHOU CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIST M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHusl.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI H3YYEHUS XHMHUM Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, cocTanisieT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XMMHM B JKM3HU 4YEJIOBEKA. XUMUS B CUCTEME HaykK.
Tena u BemecTBa. PU3NMUYECKHME CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U COKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAS aTOMHas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BemectBa. Moib. MonsipHast Mmacca. B3auMocBsi3b KOJIIMYECTBA,
Macchl M 4HCIAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

du3nuecKue U XMMUYECKHUE SBJICHUS. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHYECKHUE ypaBHeHUs. Kiaccudukarus
XUMHUYECKUX PEaAKIUi (COeIUHEHUs, PA3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, MpaBuwjiaMu pabOThl B J1a00OpaToOpuu U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
¢uznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKHUX BEIIECTB, HAOJIOCHHE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJIa ¢ KUCIIOTOMN) SBJIEHUN, HAOII0IeHUE 1
OMMCAHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) nmpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB PA3JEIECHUsS] CMECEH: C MOMOIIBI0 MAarHuTa, (UIbTPOBAHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MMOBAPEHHOM
conmy, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJENed MOJEKY
(I1apocTep>KHEBBIX ).

BaxHeilmue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopojia B Mpupojse, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [Ipumenenue xkucnopona. CrocoOsbl



MOJIy4eHUsI KHUCIOpoJla B JabopaTopud U MPOMBIIUIEHHOCTH. Kpyroopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJIEHHE MapHUKOBOro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIOsI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XMMHUYECKUM YPaBHEHUSIM.

Oduznueckue CcBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 1074 BEHIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopot BOJbI B MPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecoseoOpasyromue. HomeHnknatypa okcugoB. DU3MYECKHME U XUMHUUYECKHUE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinor. dusnueckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psang aktuBHoctu merayuioB H. H. bekerosa.
[TonydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpaiieHus ropeHus (moxapa), O3HAKOMJIEHHE C O0Opas3liaMu OKCUJIOB U
OMMMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHHE M H3Y4YCHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEM pacTBOPEHMS BEILECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPEaKUUid HeWTpanu3aluu, MOJIyYEHHE HEepPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI'0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
emeHToB JI. U. MenaeneeBa. CTpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEpUOIA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxxeHuro B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIA pa3BuThs Hayku W npaktuku. . M. MenneneeB — y4€Hbli U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponecchl okucneHns U BOCCTaHOBIIEHU. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
MOHATUN, TAK W MOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0mre ecTecTBEHHO--HAy4YHbIE MOHATHS: HAYYHBIN (akT, TUnoTes3a, TeopHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: MaTepus, aroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, Kajaplusi M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanuys XuMUYECKUX peaklyid M0 pa3audyHbIM MPU3HAKaM (110 YHCITy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TOJ0XKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I



OKHUCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMM €  MCIOJIb30BaHUEM  METOJA
ANIEKTPOHHOTr 0 OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiun noHHOro oOmMeHa. Y ciaoBUS MPOTEKAHUS PEAKIIMA HMOHHOTO OOMEHa,
NOJIHBIE W COKpAaIllEHHbIE HMOHHbIE YpaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMU KPUCTAUIMYECKUX PELUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, LIENOYEeH U  COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIIEJICHUE Ta3a, oOO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3auMoOzeiCTBUE € MeETAJIaMH, HEMETallaMH, Iejo4amMu). XJIOpPOBOAOPOI.
ConsHast KuCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4YEeHHE, NpUMEHeHHe. [lelicTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pU3MYEcCKUe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Qusuueckue M XUMHYECKHE CBOMCTBa (00IIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxnaeHue ceppl U €€ COCIUHEHUN B MNpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCIICHHS. A30T, paclpoCTpaHEHUE B MPUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X GU3NUECKNE U XMMHUYECKHNE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TojiydeHue, (U3MYECKHUEe U XUMUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHnii. XMMHUUECKOE 3arpsi3HEHUE OKPY>KaIoIlel Cpeibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenne. Mcmonp3oBanue hochaTtoB B KaUeCTBE MUHEPATLHBIX YI00PEHUIA.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoj,  aJUIOTPOITHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBorictBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. OKkcuibl yriepoaa, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rn00aNbHOTO TMOTEIJICHUS KIIMMAaTa, TMMapHUKOBBIN
addekrt. YronbHas Kuciaora U €€ coliv, uX PU3nuecKkue U XUMHUYECKHUE CBOICTBA,
nojiydyeHue W TmpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHauanbHbIC TOHITUSI 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCUHEHUSX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsaTHE O OMONOTHYECKU BaKHBIX BEIIECTBAX: KUpPaX, OCJKax, yriieBoaax — U ux
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenne. CoeauHeHus KpeMHusi B mpupojge. OOmue mnpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTEIIPHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YCeHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
TaJIOTeHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOMW  CEPHOM  KHUCJIOTBI, M3y4EHHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIOTHI, IPOBEJECHNE KaUeCTBEHHOW pEeaKIu Ha cyibdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YHOOpEHHH, MOIydEHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENen
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOrasza, MojyuyeHue, COOMpaHue, pacrlo3HaBaHUE U HU3y4YeHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHeilmue HeMeTaJuIbl U UX COCIUHCHUS.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTamnueckas CBs3b U
METaJUIMYECKasi ~ KpUCTa/UIMuecKas  pemerka.  DJIEKTPOXUMHUYECKUH Pl
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIILICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U



TUAPOKCHUABI HATpud M Kanus. [[puMeHeHue IIeNOYHbIX METaulOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HAXOXJI€HUE B Tpupoae. PU3NYECKHe U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelmue coenuHeHHs] Kaiblusi (OKCUJA, TUIAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XUMHUYECKUE CBOMCTBA aTIOMUHUA. AM(POTEpPHBbIE CBOMCTBA OKCUIA U THAPOKCHIIA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XMMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApOoKCcH bl U comu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KBSl M HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MAarHus, KaJblWs, AIIOMUHUA, [IMHKA, JKEJIe3a
(11 u xene3a (1), mequ (1), HaOIIOCHUE W ONTMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCUA LIMHKA, PEIIEHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpenpl (MpeaenbHas OMycTUMast
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

U3ydeHre oOpa3lioB MAaTEpUAOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIE
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanmmszanust MexXnpeaMeTHBIX CBs3€dl MpU W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IMKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHSA: HAYUYHBIM (DAaKT, rumores3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MUYECKUE BEIMYUHBI, CIUHHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE MOPOJBI,
MOJIE€3HbIE UCKONIAE€MbI€, TOILIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBe MpaBUJIaMU M HOPMaMM TOBEICHUS U CIOCOOCTBYIOT TIpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATBHCSI  CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
pacIIMpPEHUE OMBITA JIEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBhIX JOCTIKCHHUSX W OTKPBITHUSAX MHPOBOH M OTEYSCTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE, KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIeOBAaTEIbCKOM, TBOPYECKOM W JpYyrux  BHJAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YICOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOIIA B TIPOIlECCEe OJTOW Yy4eOHOW JEATENHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIECICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs TPHUPOMBI, B3aUMOCBI3SX YEIOBEKa C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHWUH IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
MO03HABATEIbLHON, WH()OPMAIMOHHOW M YHUTATEIIbCKOW KYIbTYpPHl, B TOM YHCIIC
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM W  HUCCIIENOBATEIHCKOU
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3JI0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHWE MOCJEACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 1€J1€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUAX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe wMeranmpeAMETHBIX pPE3YIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATUX TPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHON



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOMU
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, yYCTAaHABIIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, ACIYKTUBHbBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa30BBIBATh IIMPOKO MPUMEHIEMBIC B XUMHHA MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX 00BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSTETILHO MPOTHO3UPOBATH €0 PE3YNbTaT, (HOPMYIHUPOBATH 0000IIECHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOTYIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTH Pa3IUYHbICE METOMbl U 3aMpPOChl NMPU MOUCKE U O0TOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O UCIOJIB30BAHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M aHAJIM3UPOBAThL B Ipouecce Yy4eOHOW U
UCCJIEIOBATEIBCKON ACSATEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe Juajgora W (W) IUCKYCCHHU) TI0
CyIIeCTBY  OOCyXmaemMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
pPE3yNbTATOB BBHITIOJHEHUS XUMHYECKOTO SKCIIEPUMEHTa (J1a00OpaTOPHOTO OIIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3ZHUKAIONIUX TPOOJIEeM Ha OCHOBE y4€Ta OOIIUX WHTEPECOB M COTJIACOBAHMS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENIbHO ONPENENsATh LENH JEATeIbHOCTH, IUIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
MO3HABATEIbHBIX 33Jla4, CAMOCTOATENbHO COCTaBJISITh WM KOPPEKTUPOBATH
IPEAJIOKEHHBI QJITOPUTM JCHCTBUU [PU BBIIIOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, MPE/JiaraéMbie B YCIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBull, chnenuduyueckue g TpeAMETHOM o0macTu  «XHUMUS», BUJbBI
NEATeTbHOCTU 1O  TOJYYEHHI0 HOBOTO  3HAHHUSA, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh COOPMUPOBAHHOCTH Y 00YJaIOIIUXCS YMEHUI:

e pAacCKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHMX IMOHSATHI: aToM, MOJIEKYIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTb, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIUU pPa3oKEHUs, PEaKIUu 3aMelIeHus, peakiuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToMa, XUMHYECKas CBSI3b, MOJSIPHAS W HEMOJISIpHAs KOBAJICHTHAs! CBA3b,
WOHHAS CBSI3b, UOH, KaTMOH, aHUOH, PacTBOp, MAacCOBas JOJIsl BEIIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHSITUH U
MPUMEHSITh 3TU TOHSTHUS MPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMUYECKON CBsI3M (KOBaJIGHTHAas W UWOHHAas) B
HEOPraHMYECKUX COEANHEHUSX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MmoJjiokeHus:i B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHUS MACChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHMS, 3aKOHAa ABOTraapo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuomnueckass cucrema xumuyeckux osnementoB . .
MeHneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUciao dJIEKTPOHOB
U pacrnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrO JJIeMEHTa 1o Qopmye
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTU3aluio, KiacCcu(uKaiuio,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl MU3YYEHHS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  00OpYJIOBAaHMEM, a TakKe TMpaBWjiaM OOpameHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BelEeCTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JI0JE€W paCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenns B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO YUAOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasl peaKIi[usi, XUMUYeCcKasl CBs3b, TEIUIOBOM 3(PdeKT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJUNIMYECKas), KpUCTAJIMUECKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeTbHO JOMYyCTUMAs
koHnentpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;

OMPEAENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBS3M (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHUYECKUX
COCTMHEHUSAX, 3apsJl MOHA 10 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIca Ilepuomnueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHME: OIKMChIBaTh W XapaKTepHU30BaTh
Tabnuunyo (opmy llepuoandeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IIEPUOJAMYECKOM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2JIEMEHTOB M WX COCAUHEHUU B
npezeiiax MaJibIX MEPHUOJIOB U TJIaBHBIX MOATPYIM C Y4ETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHEMU(UUESCKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HMOHHBIX YypaBHEHUN COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINI;

COCTAaBJISITh  YPAaBHEHMS  AJIEKTPOJMTHYECKOM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM MOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTaBJICHHUS SJICKTPOHHOI'O OaJlaHca 3THX PeaKIni;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, NMPOBOAUTH PACUETHI
110 YPaBHEHHIO XUMUYECKON PeaKIuu;

coOnogaTh  MpaBuja  IOJIB30BAHUSA ~ XMMHUYECKOW  IMOCYyAOH H
7abopaTopHBIM  O0OpYJOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIMSIMU TI10 BBIOJHEHHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB II0 TIOJYYECHHUIO M COOHMpPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACcO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCHUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPTaHWUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3AIUIO0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUii, eCTeCTBCHHO-HAyYHbIC METOABl TIIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJEIMPOBaHUE, SKCIIEPUMEHT (pEaIbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KosmnvecrBo yacos DieKkTpoHHbIe (HHPOBLIE)
Bcero 00pazoBaTelibHbIE pecypebl

Ne ni/m HaunmeHoBaHMe pa3/iesioB ¥ TeM IPOrpaMMbl

Pasznen 1. HepBOHa‘laJH)HBIe XUMHYECCKHC TTIOHATUSA

XuMust — BakHas 00J1aCTb €CTECTBO3HAHUS U
1.1 . 5 https://lesson.edu.ru/04/08
MPAKTUYECKOU EATETbHOCTH YeJIOBEKa

1.2 BemecTBa 1 XUMHUECKHE PEAKITUN 15 https://lesson.edu.ru/04/08
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeAcTaBUTeIM HEOPTaHUYECKHUX BelIECTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 https: //lesson.edu.ru/04/08
2.2 Bogopoa.Ilonarue o KHuCI0oTax M COMsIX 8 hitps://lesson.edu.ru/04/08
2.3 Bopna. PactBopsr. [Tonsite 00 ocHOBaHMSAX 5) hitps://lesson.edu.ru/04/08
2.4 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUI 11 https:/lesson.edu.ru/04/08
Hroro no pazgeny 30

Pasnen 3. Ilepuoauueckuii 3axkon u [lepuoanueckas cucrema xumudecknx iemeHToB /. U. MennesneeBa. Ctpoenne aroMoB. XUMHYECKasA
cBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuoanueckuii 3akoH u Ilepuonnueckas https://lesson.edu.ru/04/08
3.1 CHCTEeMa XUMHYECKuX siaeMeHToB /1. WM. 7

MenpeneeBa. CTpoeHue aroma
39 Xumudeckas cBsi3b. OKHUCIUTEIBLHO- 3 https://lesson.edu.ru/04/08

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

Hroro no pazgeny 15

PeszepBHOE Bpems 3



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
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9 KIIACC

HanmeHoBanue pa3iesioB U TeM
NPOrpamMMsbl

Ne i/

KoanuyecTBo 4acos

Bcero

DJIeKTpOHHbIe (LM (pPpOBHIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3znen 1. BeniecTBO M XUMHYeCKHE peaKkumn

[ToBTOpeHME 1 yriuyoOiieHne 3HAHUH

1.1 5 https://lesson.edu.ru/04/09
OCHOBHBIX Pa3/IesIoB Kypca 8 Kjacca
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 https://lesson.edu.ru/04/09
peakui
13 DNEKTPOIMTHYECKAST JUCCOLUALIMS. 8 https://lesson.edu.ru/04/09
XHWMHUYECKUE PEAKIIUH B pacTBOpax
Hroro no pazgeny 17
Pa3zgen 2. HemeTayibl M UX COeANHEHUS
21 OO0m1as XapaKTEePUCTUKA XUMHUIECKUX 4 https://lesson.edu.ru/04/09
anemeHToB VIIA-rpymnmsl. ["anorenst
OO01as XapaKTepuCTUKa XUMHUECKUX https://lesson.edu.ru/04/09
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6
COETUHEHUS
OO61as xapaKTepUCTHKa XUMUYECKUX https://lesson.edu.ru/04/09
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u 7
UX COCIMHEHHUS
OO0m1as XapaKTEePUCTUKA XUMHUIECKUX https://lesson.edu.ru/04/09
24 aneMmeHToB |V A-rpynmel. Yriepona u 8
KPEMHUH U UX COECUHEHUS
HWroro no pazneny 25

Pa3zgen 3. Mera/uibl M UX COeINHEHU ST



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/09

3.1 OO011Me cBOMCTBA METAILIOB 4

3.2 Bakneinie MeTalibl M UX COEINHEHUS 16 https://lesson.edu.ru/04/09
Htoro no pazneny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa

4.1 Betuectsa 1 MaTepHAIIBL B HKH3HH 3 https://lesson.edu.ru/04/09

YeJ0BeKa

Toro 1o pazieny 3 https://lesson.edu.ru/04/09
PezepBHOE Bpems 3 https://lesson.edu.ru/04/09
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https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
N KonuuecTBo yacoB
[]
w/n Tema ypoka Beero KouTpouabHbIe IIpakTnyeckue

padoThI padoTbI

[Ipenmer xumuu. Posib XUMUHU B )KU3HU

1 yesoBeKka. Tena u BelecTsa !

2 [Tonatue o MeToAaxX MO3HAHUS B XUMUU 1
[Tpaktuueckas padorta Ne 1 «IIpaBuna

3 paboTsl B 1ab0paTOpHH U MPUEMBI 1

oOpareHus ¢ 1a6opaToOpHBIM
000pyIOBaHUEM»

Yucrele BemecTBa U cMecd. CriocoOnl
pa3aeneHus cMecen

[Tpaktuueckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYMCTKHU MOBaPEHHOMN 1
COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1

XUMUYECKUE DIIEMEHTBI. 3HAKH (CUMBOJIBI)
XUMUYECKHUX 3JIEMEHTOB

HpOCTI)Ie " CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

3aKOH MOCTOSHCTBA COCTABa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1
XMMHYECKUX 3JIEMEHTOB

11 OtHOCUTENbHAS aTOMHAs Macca. 1
OTHOCUTENbHAS MOJIEKYJISIpHAsi Macca




MaccoBas J0JI1 XUMHYECKOI'O 3JICMCHTA B

12
COSJIMHCHUH

13 KommuectBo BemecrBa. Moisb. Mossspaas
Macca

14 Du3nYeCKUEe U XUMUYECKUE SIBICHUS.
XuMUYeCcKas peaKuus

15 [Tpu3HAKK ¥ YCIOBUS MMPOTEKAHUS
XUMHUYECKHX PEaKIIHid

16 3aK0H COXpaHEHHUs MacChl BEIIECTB.
XUMUYECKUE YPABHEHHUS

17 Berancnenus koimdecTBa, MacChl BEIIECTBA
M0 YPaBHEHUSM XUMHUYECKHUX PEaKIIHid
Knaccudukanmss XuMHYECKUX PEaKIIHMA

18 (coenuHeHMs, pa3IOKEHUS, 3aMECILICHU,
obmeHa)
M. B. JIoMOHOCOB — y4€HBIi1-

19 sHnukKiIoneauct. O000IeHNE 1
CHCTeMaTH3alys 3HaAHUI

20 Kontponbhas paborta Nel no teme
«BemiecTBa U XUMUYECKUE PEAKITHID)
Bo3nyx — cmech razos. CoctaB Bo3ayxa.

21 Kucnopon — siaeMeHT ¥ MpoCTOE BEIIECTBO.
O30H
dusznueckue U XUMHUUECKHIE CBOMCTBA

22 KHCJIOpOo/ia (peakuy OKUCIICHUS, TOPCHHUE).
ITonsTHe 00 okcHaax

23 CrocoOsI MoTydeHUsT KUCIIOPOia B

1ab0opaTopuH U IPOMBIIUICHHOCTH.




[TpumeHeHue Kuciaopoaa

TerutoBoit 3P HEeKT XUMUIECKOW PEaKITHH,

24 MOHSATHE O TEPMOXUMUYECKOM YPaBHEHHH,
9K30- U SHIOTEPMUYECKHUX PEaKUsIX
Tomnuso (He(dTh, Yroib U METaH).

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
IPEOTBPAILICHHS
[Tpaktuueckas padora Ne 3 o Teme

26 «[lomyuenue u cobupanue KuciIopoaa,
W3yYEHHE €TI0 CBOMCTB)

97 Bomopos — aneMeHT U mpocToe BEMIeCTRO.
Haxoxnenue B mpupoje

28 Ou3nyeckue 1 XUMHUYECKHE CBONCTBA
Bojopoza. [Ipumenenue Bogopoaa

29 [ToHsITHE O KUCIOTAX U COTAX

30 Crioco6bI nostyueHust BOAOPOaa B
nabopatopuu
[Tpaktrueckas padota Ne 4 o Teme

31 «[Tonyuenue u cobupanue BOI0pPOa,
W3yUYEHHE €ETO CBOMCTB)

32 ModnsipHblii 00bEM ra3oB. 3aKoH ABOTapo
Boruncnenus 00bEma, KOJIMuecTBa BEIIeCTBA

33 rasa 1o ero U3BeCTHOMY KOJIMYECTBY
BELIECTBA U 00BEMY
Beruucnenust 06bEMOB ra3oB M0 ypaBHEHHUIO

34 pEeaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILEHUI ra30B

35 dusnueckue U XUMUYECKHUE CBOUCTBA BOIEI




CocraB ocHoBauuii. [Torsatue 00

36
WHNKATOpaX
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHACBIILIEHHbIE pacTBOPbL. MaccoBas 10115
BEIIECTBA B paCTBOPE
[TpaxkTrueckas pabora Ne 5 o Teme

38 «IIpuroroBiieHrE PaCTBOPOB C ONPEACIEHHON
MacCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA

39 Konrtponsnas padora Ne2 o reme
«Kucnopoa. Bonopoxa. Boga»

40 Oxkcuppl: cocTaB, Kiaccuukanys,
HOMEHKJIaTypa
[lonyyeHne u XUMHUYECKHE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

4 OcHoBaHWMsI: COCTaB, KIaccupuKaIms,
HOMEHKJIaTypa

43 [losnryyeHne u XUMHYECKHE CBOMCTBA
OCHOBaHUH

44 Kucnotsl: cocTaB, kinaccudukanus,
HOMEHKJIaTypa

45 [Tonmy4yeHne 1 XUMHYECKUE CBOMCTBA KHCIIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJTy4YEHUs, XHMHUUECKUE CBOMCTBA
[Tpaktuueckas padora Ne 6. Perenue

47 9KCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe

«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIMHEHUI




I'enetnueckas cBA3b MEXKAY KjiaccaMun

48 HEOPraHWYECKUX COETMHEHUIN
49 O06o01eHrne U CUCTeMAaTU3aIHs 3HAHUN
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX
coeaguHeHun"
[TepBbie TOMBITKU KIaCCHPUKAITUU
51 XUMUYECKHX AneMeHToB. [loHsiTHE 0 rpynnax
CXOJIHBIX 3JIEMEHTOB
Ilepuonnueckuii 3akoH u Ileprnonnueckas
52 CHCTEMa XUMHUYECKUX dnemMeHToB /[, W.
Menneneesa
53 [leprobl, rpymImbl, TOATPYIIITHI
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP.
N3otomnsl
CTpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHToB llepuonnueckoii cucremst . H.
Meuneneena
XapaKTepuCTUKa XUMHUYECKOTO JIEMEHTA 110
56 ero nonoxenuto B [lepuoguueckoit cucteme
J1. 1. MenaeneeBa
3nauenue [lepronnueckoro 3akoHa aJis
57 pa3BuUTHs HayKu U npaktuku. 1. W.

MenpeneeB — y4€HbIU, NIEAror U
rpaXKIaHUH




60 KoBasieHTHast moJsipHast XUMUYECKask CBSI3b 1
61 KoBajieHTHas HeMoJIIpHAs XUMUYECKas CBSI3b 1
62 CreneHb OKUCIEHUS 1
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1
64 OxucauTenu U BOCCTAaHOBUTEN 1
65 Konrtponsnas padora Ne4 mo reme 1
«Ctpoenne aroma. XUMUYECKas CBS3b
66 Pe3epBHBIi1 ypok. O606111eHHe u 1
CUCTEeMaTH3aIHs 3HaHUI
67 PesepBHbIil ypoK. O606111eHHe " 1
CUCTeMAaTH3aIlHsl 3HAHUI
68 Pe3epBHBII ypOK. 0606fueHHe u 1
CUCTEMaTH3aIHs 3HAHUH
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9 KIIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

[Tepuonnueckuii 3akoH. [lepuoanueckas
cucTeMa XUuMH4YeCKux 3yemeHToB [, U.
Meunneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUUYECKHX DJIIEMEHTOB MEPBBIX TPEX
[IEpUOJI0B

Knaccudukanus m HOMEeHKIaTypa
HEOPraHUYeCKUX BEILIECTB

Buabsl xuMnueckou CBA3U U THUIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbhas padora Nel no Teme
«IToBTOpenue u yriybiaeHue 3HaHUHI
OCHOBHBIX pa3/iesIoB Kypca 8 Kjiacca»

Knaccudukamnus XuMrU4ecKux peakifiii mo
Pa3IMYHBIM ITPpHU3HAKaM

IlonsTHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [IoHsATHE O TOMOT€HHBIX U
TeTEPOTre€HHBIX PEAKIHAX

IlonATHE O XUMHUYECKOM PABHOBECHH.
@akTopsl, BIUAIOIINAE HA CKOPOCTh
XUMUYECKON PEAKLIUHU U IIOJIOKEHUE
XMMHYECKOTO PABHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC




peaKIu

Teopust SIEKTPOIUTUYECKON TUCCOITUAIIIH.

10
CunbHbIe U crabble AIEKTPOIHUTHI

11 HoHHble ypaBHEHMSI peaKLui
XVWMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHHI B CBETE MPEACTABICHHI 00
ANEKTPOIUTUICCKON JUCCOLUAITUU
XUMHYECKUE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUHN 00 AIEKTPOIUTHICCKON
JIUCCOLIMALIUN

14 [TonsaTHe o rumponuse cosei

15 O06o00611eHre u cucTeMaTu3alus 3HaHu|

16 [Tpaktrueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTATBHBIX 33129
Konrpomnbnas padora Ne2 o reme

17 «DNEKTPOTUTHIECKAS TUCCOIUAIIHS.
XUMHYECKHE PeaKIMK B pacTBOPax»

18 OO01ast XapaKTepuCTUKa rajJoreHoB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
Xnoposogopon. ColisiHast KUCIIOTA,

19 XUMHUYECKHE CBOICTBA, MOJIyUYEHHE,
MpUMEHEHNE
[IpaxTrueckas padora Ne 2 o Teme

20 «[lony4yeHune consiHOM KUCIIOTBI, U3yUEHUE
€€ CBOMCTB»

Bbruncnenus no ypaBHEHUSIM XUMHYECKUX

21 peaKkuui, eclii OJTMH U3 PEarcHTOB JaH B

N30BITKE




22

OO6mras xapakTepucTruka 3J1eMeHTOB VIA-
TP YIIITBI

23

ANoTponHbie MOIU(DUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ COEIUHEHUH B
npupojae. XMuMHUUECKUE CBOMCTBA CEPhI

24

CepoBoaopon, cTpoeHue, puzndeckue u
XUMHYECKHE CBOMCTBA

25

Oxkcunpl cepsl. CepHas KUCIIOTA,
buznueckre U XUMUYECKUE CBOWCTBA,
MIpUMEHEHUE

26

XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MPOMBINUICHHOTO CII0C00a MOTy4eHus
CEpPHOM KUCIOTBI. XUMHUYECKOE
3arps3HEHUE OKPYKAIOUIEH Cpeibl
COEJIMHEHUSIMH CEPbI

27

Briunciienrne MaccoBOM JOJIU BBIX0JIa
MPOAYKTA PEAKLUHU

28

OO6m1as xapakTepucTHUKa 3J1IeMEeHTOB V A-
rpymmsl. A30T, pacClIpOCTPaHEHHUE B
npupojie, GU3NIECKUe U XUMUIECKUE
CBOMCTBA

29

AMMUak, ero pu3nuecKue U XMMHYECKHe
CBOMCTBA, MOJy4EHUE U IPUMEHEHHE

30

[IpaxTrueckas padora Ne 3 o Teme
«[Tomyyenne amMmmuaka, U3ydeHHe €ro
CBOMCTB»

31

A3oTHas Kuca0Ta, e€¢ pu3nyeckue u
XUMHYECKUE CBOWCTBA




32

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX
ynoOpeHuii. XuMHUECKOe 3arps3HeHHE
OKpY>KaloIlle cpeibl COEUHEHUSIMH a30Ta

33

®docdop. Oxeun pocdopa (V) u
dbocdhopnas kucnoTa, puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJyYCHUE

34

Hcnonws3zoBanue GpocdaToB B KaueCTBE
MUHEPATBHBIX YI0OpeHHi. 3arpsi3HeHne
MIPUPOHOM cpenbl pochaTamu

35

VYriepoa, pacupocTpaHEeHHE B IPUPO/IE,
¢du3nveckre 1 XUMHYECKUE CBOMCTBA

36

Oxcunsl yriaepoaa, ux pusudeckue u
XHMHUYECKHE CBOMCTBA. DKOJOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yriaeposa (1V)

37

VYrospHas KUCIIOTa U €€ COJIN

38

[Tpaktrueckas padora Ne 4 o reme
"[Tony4yeHue yriieKucioro rasa.
KauecTBeHHas peakuys Ha kapOoHAT-HOH"

39

[lepBoHavanbHbIE OHATHS 00
OpraHMYECKHUX BEIIECTBAX KAK O
COEIMHEHUSX yriepo/a

40

Kpemuuii u ero coequueHus

41

[Tpaktuyeckas padora Ne 5. Pemenue
AKCNEPUMEHTAIBHBIX 3324 110 TEME
«BaxHeHme HeMeTamIbl U uX
COCTMHEHUS»




KontponbHas pabota Ne3 no teme

42 «Baxkueiine HeMeTaIIbI M UX
COCIMHCHUS
OO1mas XxapaKTepUCTHKa XUMUYECKUX

43 9JIEMEHTOB — METAJUIOB. MeTamnyeckas
CBSI3b U METAJUITMUECKask KPUCTAIUTMIECKAs
peméTka. Pu3nuecKue CBONCTBA METAJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUIA Psii HAMTPsKEHUH
METAJIJIOB
OO6mme cnocoObI MOTYYSHHS] METAIIOB.

45 CrnaBel. BerauciaeHus 1o ypaBHEHHUSIM
XUMHUYECKHUX PeaKIIHii, €CIIM OJIUH U3
pEareHToB COACPKUT MPUMECH

46 [TonsTre o KOppO3UU METAIIIOB

47 [Ilenounble MeTAIIIBI

48 OKcuIpl U TUAPOKCHUIBI HATPHS U KU

49 [IlemouyHO3eMeNbHBIC METAIIIIBI — KAIbIIHI
1 MarHu#

50 Baxkueiile coeIuHEHNS KaIbLIH

51 O0001IeHre U cUCTEMAaTH3alK 3SHAHUH

59 JKEcTKOCTE BOABI U CIOCOOKI €€
YCTpaHECHHS
[IpakTrueckas padora Ne 6 o Teme

53 "YKécTKOoCTh BOJIBI 1 METOJIBI €€
ycTpaHeHus"

54 AmoMuuuit

55 AmoTepHbIe CBOHCTBA OKCHIA U




T'uaApoKCHaa

56 Kenezo

57 Oxcunsl, Tuapokcu bl U conu xenesa (1) u
xenesa (111)

58 O0001IeHNEe U CUCTEMATU3AIN 3HAHUI
[IpakTueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIBHBIX 33734 10 TEME
«Baxnel1re MeTamibl U UX COSAMHEHUSDY
Bbruncnenus no ypaBHEHUSIM XUMHYECKUX
peaKkuui, eciii OJMH U3 PEarcHTOB JaH B

60 M30BITKE WU COACPIKUT MPUMECH.
Brruucnenus MaccoBoi 01U BBIXOJ1a
MPOJYKTa PeaKuu

61 O00011IeHrEe U CUCTEMAaTU3ALM 3HAHUI

62 KonTponbhas padora Ne4 o Teme
«BaxHel1re MeTamibl U UX COSAMHEHUSDY

63 BemecTBa 1 MmaTepuasnbl B TOBCEIHEBHOM
KHU3HU YeJIOBEeKa

64 XUMHUYECKOE 3aTrpsi3HEHNUE OKPYKaoIIeh
CpenbI

65 Posib Xx¥MHHM B pelIeHnH 3KOIOTUYECKUX
pobiemM

66 PesepBHbliit ypok. O60011eHNE 1
cUCTeMaTU3alus 3HaHUI

67 PezepHblil ypok. O60011eHNE U
cUcTeMaTU3alus 3HaHUH

68 PesepBHblit ypok. O60011eH1e 1

cUCTeEMaTHU3alud 3HAaHUN




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 7 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE 00IECTBO
«M3narensctBO «lIpocBemenne»

* Xumus, 8 xinacc/ ['abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBenienmey

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

Xumus, 7 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narensctBO «lIpocBemienue»

Xumus, 8 kinacce/ I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AKIHOHEPHOE OOIIECTBO
«M3narensctBO «lIpocBemienue»

Xumus : TexHosorudeckue kaptol K yueoHuky O. C. 'abpuensna «Xumusi. 8 kimacey :
MeTtonunyeckoe nocodue / JI. 1. Acanosa. — M. : [Ipoda, 2020

Xumus : TexHonorudeckue kaptol K yueOHuky O. C. I'abpuensna «Xumus. 9 kiacey :
MeTtonunyeckoe nocodue / JI. 1. Acanosa. — M. : [Ipoda, 2018

Xumust. 8 ki1.: KouTposnbHbie U ipoBepouHbie padboThl K yueOHuky O. C. ['abpuensna «Xumusi.
8» / 0. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [lpoda, 2022. nannsle

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru

https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09




