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IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepanbHOM paboueid MporpaMMebI
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeaMeTa «XuMus»
B 00pa3oBatTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuu NIa€T MpENCTaBIEHUE O MENsxX, OOIeld cTpaTeruu
OoOy4eHHs, BOCIHUTAHHMS ¥ Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAaMH y4eOHOTO
npenMera, YCTAHABJIMBAET 00s3aTeNIbHOE MIPEIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeielieHe ero o KiaccaM W CTPYKTYpPUpPOBAaHUE IO
pazienaM MW TE€MaM MpPOrpaMMbl IO XHUMHH, OINpPEAEISeT KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU COJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCT ~ M3YYEHHUS] XUMHUU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, ONpenensieT BO3MOXKHOCTU TMpeaMeTra IS
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBaHUU K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMEeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JESTEeNbHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOU st (OPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, ero MpeAcTaBIeHU O MAaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
poiib UrparoT (QopMUpYyEMble XUMHUEU TMPEJCTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPOZE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0JjieM YCTOMYMBOTO Pa3BUTHSI UYEIOBEUYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIIEM 3]PABOOXPAHECHHUS.

N3yueHne xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH  IIJIT  CaMOpasBUTUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111 1 (YHKIIMOHAIBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMHUT €O CHEU(UKOW HAYYHOrO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroIIuXcs;



croco0CTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOyYEHUM XUMUU OOECTIEUMBAIOTCS CIEIHU(PUKON
colepKaHMsl  y4yeOHOro mpeIMeTa, KOTOPBIM  ABISETCA  IMEJaroruyecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKM XMMHUH Ha ONpeneNEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOLIUMHCSI CHUCTEMBI IMEPBOHAYAIbHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHUM W HEKOTOPBIX OTACNBHBIX 3HAUYUMBIX TOHSITHH
OpraHUY€CKON XUMUHU.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpMUpOBaHA HAa OCHOBE
CHCTEMHOr0 moaxoaa K €€ mzydeHuro. CoJliep:kaHue CKIIAJIbIBACTCS U3 CHCTEMBI
MOHSATHUM 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHN O XUMHUECKON
peakiuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKHUX IMPEICTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. . MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOM CBSI3H;

— TPEACTaBICHUM 00 DIIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHA K JIpyromy, BBITONHAS (PYHKIUU OOBSCHEHHUS W MPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABJIECHUS] O XUMUYECKON COCTABIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
METOoJaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUYCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buomorus. 5-7 xkinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUKA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeameTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUIMX (paKTOB, MOHATHIA, 3aKOHOB M TEOPETUUECKHUX TOJIOKCHUM,
JOCTYMHBIX O00OOIIEHW MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpHOOIICHNN K HAyYHBIM METOJaM II03HAaHWS TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUH U PA3BUTHH TO3HABATEIbHBIX YMCHUN U
UX TIPUMEHEHWHW B Y4YeOHO-IIO3HABATEILHOH M yYeOHO-MCCIICIOBATEIbCKON
JIeSITEeNbHOCTA, OCBOGHUU TPaBWII Oe30mMacHOro oOpareHusi ¢ BEIeCTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HaYCHHE MPUOOPEITH TaKUe TSN, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYaJlbHO pAa3BUTON JIMYHOCTH, TOTOBOW K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aJIaNTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpUOOIIeHHE
O0yJarommMXxcss K CaMOCTOSATEIBHON IO3HABATEILHON IEATEIbHOCTH, HAyYHBIM
METOJIaM TTO3HAHMSI, (OPMUPYIOIIUM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecrieueHne yCiaoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUarOIITUMUCS
OTBITA Pa3HOOOPA3HOW MEATETLHOCTH, TMO3HAHWMS M CaMOIO3HAHUS, KITFOUECBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTEHIINI), UMEIONIUX YHHUBEPCATLHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (¢opmupoBaHue 0OmEell (QYHKIIMOHATHPHOW W ©CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH W OIICHWBATh SBJICHUS
OKPY’KaloIIIeT0 MHUpa, WCIOJNb3Yys 3HAHWS W OIBIT, MOJYYCHHBIE NMPU H3y4ECHUH
XUMHUH, TPUMEHITh HMX MPH PEIICHWH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JNEATEIBHOCTH;

— (¢opMupoBaHHWE y OOYyYaIOIMMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
NOHMMaHUsl [EHHOCTH XWMHWYECKHX 3HAaHUW I BBIPAOOTKH 3KOJOTHYECKH
IeJIeCO00Pa3HOro TOBENEHUS B OBITY W TPYHOBOH JEATENIBHOCTH B IIEJAX
COXPaHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHUE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOMHIIS M HAMPABICHHOCTH NALHEUIIIETO
o0y4eHusl.

OOmee YWCIIO YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpOBHE
OCHOBHOTO 001Iero oopaszoBanusi, cocraisier 170 gacoB: B 8 kimacce — 102 yacoB
(3 yaca B Henenio), B 9 kinacce — 68 yacoB (2 4yaca B HEACIIO).



COAEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHayaIbLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XUMHUM B JKM3HU 4YelOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKHME CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHUS B XUMHUHU. YHCThIE BELIECTBA U CMECH.
Cnoco0sbI pa3jieneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHUTENIbHAsE aTOMHas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCIUHCHUMN.

Ou3NuecKue U XMMHUYECKHUE SIBIICHUSI. XUMHUUECKas peakiusi U €€ MpU3HaKH.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEIIICHHs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOHN IMOCYJIOH, MpaBuiIaMu paboThl B JTabopaTopuu U
npuéMamMu oOpauieHusi ¢ J1adOpaTOpHBIM O0OpPYIOBAHUEM, U3YUEHHE U ONUCAHUE
¢uznuecknx CBOMCTB 00pa3l[OB HEOPraHWYECKHUX BEIIECTB, HAOIOJCHHE
dusznuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJIa ¢ KUCIIOTOMN) SBICHUM, HAOIIOIeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpHIOM Oapusi, pa3ioKeHUe THUAPOKCHUIIA
menu (1) nmpu HarpeBaHwuu, B3anMOICHCTBHE Kene3a ¢ pacTBopoM coiu meru (I1),
U3Yy4YEHHE CTMOCOOOB pa3/ielICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BbINIApUBaHUE, TUCTUWUISIMS, XpoMaTorpadus, MPOBEIEHUE OYUCTKUA MOBAPEHHOM
conmu, HaONIOJeHWE W  ONMCaHWE  PEe3yJIbTaTOB  IPOBEACHHS  OIBITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJENeld MOJIEKYJ
(IIapocTepKHEBBIX).

Ba:kHelilne npejaCcTABUTEIM HEOPTAaHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3jieMEHT U IpoCToe
BelecTBO. HaxoxkaeHue kuciopona B mpupoje, (GU3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue kucnopona. CrocoOsbl



MOJIyYEHUsI KHUCIOpoJla B JabopaTopud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJiopoia B mpupoje. O30H — aioTponHas MoAu(pUKaIus KUCIopoaa.

TemnoBoit 3p(HEKT XUMUUYECKON pEaKIUH, TEPMOXUMUUYECKHUE YpaBHEHMS,
9K30- M JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, yCHWICHHE MTapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »nemeHT M Tmpocroe BemecTBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKHEe U XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonydyeHus. Kucnorsl u conu.

MonspHslii 00BEM Ta30B. Pac4€Thl 0O XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbL. Boma Kak pacTBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10715 BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBa BOAbIl. OCHOBaHUS.
Ponp pacTtBOpoB B Mpupojie U B KU3HU deloBeka. KpyroBopoT Bojbl B Ipupo/Ie.
3arps3HeHue NpUpOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuuenuid. Oxcupasl. Knaccuduxarus
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosneoOpasyromue. Homenknatypa okcugoB. Du3uyeckue U XUMUYECKHUE
cBoMcTBa OKCUOB. [lonydeHre OKCHIO0B.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknarypa ocHoBaHMHA. PU3NYECKHE UM XHMHUYECKHE CBOWCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. Ouzndeckue u
XMMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctm MmertauioB H. H. bekerosa.
[TomydeHnue Kucior.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coinen.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEJIeNICHUE COAep KaHUsl KUCIOPOIa B BO3AyXe, MOIYyUEHHUE,
coOuMpaHue, pacro3HaBaHUE€ M M3YYCHHE CBONCTB KHCJIOpOAa, HaOI0IeHne
B3aUMOJICHCTBHUSl BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHME C oOpa3laMHu OKCHUIOB U
OMHMCAaHHWE HUX CBOMCTB, MOJy4YeHHUE, COOMpaHHE, paclo3HaBaHUE UM H3Yy4YCHUE
CBOMCTB Bojopona (ropeHme), B3aumMojeicTBre Bogopoaa ¢ okcugom meau (I1)
(BO3MOKHO HMCIOJIb30BAaHUE BHICOMATEPUAIIOB), HAOINIOJCHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBHIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEIETIEHHOM
MacCOBOMW J10JI€ll pacTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBUE BOJIBI C METajIaMu
(HaTprieM ©  KaiblKeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE OOpa3lOB HEOPraHWYECKHUX BELIECTB pa3IMYHBIX KJIACCOB,
HA0JII0/ICHHE U3MEHEHHUsI OKPAaCKH MHJMKATOPOB B PACTBOpPAX KUCIOT U LIENOYEH,
u3ydyeHue B3aumozeiicTBusi okcuga menu (Il1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METaJUIaMH, pEaKUuil HEeWTpaau3alud, IOJy4YEHHE HEPacTBOPHUMBIX
OCHOBAHMI, BBITECHEHHE OJHOIO METajula JPYTMM M3 pacTBOpa COJHU, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3a/ady 1Mo Teme «BaxkHeilline Kiacchl HEOPraHUYECKHX
COEIMHEHUI Y.

IMepuonuueckuii 3akoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
nemeHToB JI. W. MenpgeseeBa. CtpoeHune aromoB. XHMHYECKAsl CBA3b.
OKHCINTENTbHO-BOCCTAHOBUTE/IbHbIC PEAKIINH

[lepBbie TOMBITKM KJAacCU(UKAIMKM XUMUYECKUX dieMeHToB. [loHsiTue o
Ipynmnax CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE M IMIEIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUJIPOKCHIBI.

[Tepuognueckunii 3akoH. [lepuoanueckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /J[.
N.  MengeneeBa.  KopoTkomepuomnas u  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoii cucremsl xumuueckux dnemMeHtoB [[. . MenneneeBa. Ilepuoas
u rpynnbl. OU3NYECKUI CMBICH MOPSAKOBOTO HOMEpa, HOMEPOB IMEpHOJa U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aToMOB NepBbIX 20 XUMUYECKHX  DJIEMEHTOB
ITepunonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOI'O
3JIEMEHTA 110 ero nonoxeHuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAIUTMYECKUX U HEMETAINTMYECKUX CBOMCTB IO TPYIIaM U MEePUOaaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnognyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. J[. . MenneneeB — yuy€Hbli U
IpaKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsE M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Ipouecchl OKuCIEHUS U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3IOB BEIIECTB METANIOB W HEMETAIOB, B3aMMOJICHCTBHE
TMIPOKCHJA LMHKA C pacTBOpaMU KHUCIOT W LIEJIOYEH, NPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakuu pa3ioKeHUsl, COeMHEHUS).



Mexcnpeomemmule ceasu

Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYECHHMM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS 4epe3 MCIOJIb30BAHUE KakK OOIIMUX eCTECTBEHHO--HAYYHBIX
MOHSITAM, TaK U TIOHATUU, SIBJISIFOIIUXCS CUCTEMHBIMU JJI1 OTAECIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHSA: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHajlu3, CHUHTE3, KiIacCupUKalms, TEePUOAUIHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOAECIUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHUI 3apsjl, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, a3, (U3UYECKUE BEIMYUHBI, €TUHHUIIBI
HU3MEpEeHUs, KOCMOC, TIIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, apixanue, buochepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
TIOJIE3HBIE UCKOIIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YeCKasi peakmus

[lepuognueckuii 3akoH. [lepuoanueckas cucremMma XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOJIOB, Kalksl, KalblUs M UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM 3yeMeHTOB B Ilepuomnueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBA3U. THUIMBI KPUCTATIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTraHUYECKHUX BEMIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJjaccaM HEOPTaHHUYECKUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMu4ecKuX peakiuid mo pa3iMuHbIM OpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEAKIMU BEIIECTB, IO TEIIOBOMY 3(ddeKTy, o
U3MCHEHUIO CTETCHEH OKHCICHHMS XHMHUYECKHUX 3JIEMEHTOB, MO OOPAaTHMOCTH, IO
YYaCTHIO KaTaau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
ypaBHEHUS.

[Tonatne o ckopocT XUMHUYeCKoW peakiuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPAaTHUMBIX XUMHUYECKUX peakiusx. [IoHATHEe 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusax. [lonarue o katanuse. I[loHsATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOIO
pPaBHOBECHS.



OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIMU,  AJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOU peakIuu. CocraBnenue ypaBHEHU I
OKHCIIUTEIbHO--BOCCTAHOBUTENIPHBIX ~ PEaKIM ¢  HUCIOJIb30BaHUEM  METOja
3JICKTPOHHOTO OajaHca.

Teopust IEKTPOTUTHYECKON TUCCOITUALIMHU. DIEKTPOIUTHI U HEATIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHU3M JIHUCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMH BUIAMHU
xuMuuyeckon cs3u. CreneHn guccornuanuu. CUIbHbBIC U CIa0bIe DJIEKTPOIUTHI.

Peakiun nonHOro oOMeHa. Y cIoBUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBeTe TMPEACTaBICHUNA 00 DIEKTPOIUTHYECKON
nucconanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura U anmasza), CIOXKHBIX BEIECTB
(xJIopuaa HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakiuu
OT BO3JCHCTBHUS Pa3IMYHBIX (PAKTOPOB, HCCIACAOBAHHUE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BENIECTB, TMpoOIecca JAUCCOIMAIMA KHUCIOT, IIeJoYed U CcoJiel
(BO3MOXKHO  HCTOJIb30BAHUE BHJICO MaTEpUAlOB), IMPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKaHWS  pEeakuui  HWOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICICHHE Ta3a, O0Opa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3jaoKeHUs, COSAUHEHHUsI), paclio3HAaBaHUE HEOPTraHWYEeCKUX
BEIIECTB C IIOMOIIBbK0 KA4YECTBEHHBIX pEaKIMid HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAJbHBIX 3a]1a4.

HeMmeTasiibl 4 UX cOeIMHEHMSI

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHue W (QU3NUEeCKue CBOMCTBA IMPOCTHIX
BEIIECTB — TrajoreHoB. XUMHUYECKHE CBOMCTBA Ha IMpUMEpe XJiopa
(B3auMoOJIeiCTBHE € MeETaJIaMHM, HEMETaUlaMH, Iejiouamu). XJIOpOBOAOPOI.
CongHass KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJOpa W XJIOPOBOJOpPOJa HAa OpPraHW3M uejioBeKa. BakHeWIlHne XJIOpUIbl U HX
HAXO0XJICHUE B MPUPO/IE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTeNeHW okucieHus. CTpoeHue M (PU3MUYECKHUE CBOMCTBA
IIPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAU(PHUKAIIMN KUCTIOpOa
u cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpoeHue, (pU3UYECKUE U
xuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KUCJIOTHBIX OKCHUJIOB.
CepHast kuciora, (u3MYeCKue W XUMHYECKHME CBOMCTBa (00mHME Kak
IpeACTaBUTEN Kiacca KHCIOT M crneruduueckue). XUMHYECKHE peaKIuu,



JeXallie B OCHOBE IMPOMBIIUIEHHOI'O CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEeaklns Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHHUSIMH Cepbl (KUCIIOTHBIE JTOXK]IH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

O6mias xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, pacHpOCTPAaHEHHE B MPHUPOJE,
busznyueckne u XuMUUIECKHe cBocTBa. KpyroBopot a3zora B mpupoze. AMMHUAK, €ro
¢u3nyeckue U XMMHIECKHUE CBONCTBA, OJdyyeHne 1 npuMenenue. Conu aMMOHUS,
uX (pu3NYECKUe U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
MOHBl AMMOHMs. A30THasg KHUCIOTa, €€ TMojydyeHue, PU3nYecKrue U XUMHUYECKHE
cBOiicTBa (0OmMe Kak TMPEACTaBUTENS KIacca KHUCIOT H  CHEUupUIECKUeE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ynoopeHnil. XuMu4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpeibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl W BomoéMoB). docdop,
ajutoTponHeie Moaudukanmuu (ochopa, GUMUECKHe M XUMUYECKHE CBOKCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUIECKUE CBOWCTRA,
nonyudenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATILHBIX YA00PEHUIA.

O6mras xapaktepuctuka aneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHH  OKHUCIEHHUS.  YTIJIepod,  aJUIOTPOIIHbIE
MOIU(UKALKMK, PACHPOCTPAHEHHE B TNpuUponae, (U3MUYECKUEe U XUMHYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupoae. Okcuibl yriaepozaa, ux
duznuecke W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIC OPTaHU3MBI,
NOJyYEHHE W MPUMEHEHUE. DKOJIOTMYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, MapHUKOBBIN
s dexT. YronbHas kuciaora U €€ conu, ux GU3NUYEecKue U XMMHUYECKUE CBOICTBA,
nojlyueHrue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEITBCKOM
XO35UCTBE.

[lepBoHauanbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUIICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOAOPOAOB (Yrojb, HOPUPOAHBIA ra3, HEPTb),
OPOJYKThl UX TMepepadoTku (O€H3MH), UX POJib B OBITY UM MNPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poJii B KHM3HHU 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COECTUHEHUN.

KpemHuuii, ero ¢usnueckrue M XHUMHYECKHE CBOMCTBA, MOJy4eHUE W
npuMmeHeHue. CoenuHeHuss KpemHHs B mnpupone. OOmme mnpencraBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaAThl, UX UCIOJIB30BAHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHellne cTpouTeIbHbIE MaTepHalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3lOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJI0CHUE TTPU3HAKOB
UX TMPOTEKAHUS, OMBITHI, OTpaKallue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJICHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€ COCOUHEHUSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJIEOMATEpUAIIOB), HAOJIO/IEHUE Mpollecca OOYTrIIMBaHUs caxapa MoJl JIeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
WOH W HAOJIOJICHHE MpHU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE U M3Y4YCHUE CBONCTB aMMHaKa, IIPOBEACHUE
KaueCTBEHHBIX PeaKIMii Ha MOH aMMOHUS U PocdaT-uOH U U3YyYEeHUE NPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), M3y4ECHUE MoZEenen
KPUCTAINTMYECKUX PEHIETOK anMasa, Tpaduta, dyliepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM TPOTUBOras3a, Mojdy4uyeHue, COOMpaHue, paclio3HaBaHUE U U3YYCHUE
CBOWCTB YIJIGKUCIIOTO Ta3a, MPOBEJECHNE KaUueCTBEHHBIX peaKkiui Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3aj71a4 110 TeMe «BakHelne HeMeTaJuIbl 1 UX COCOIUHCHUS.

MeTaJuibl 1 MX COeIMHEHUS

OO0uras xapakTepuCTUKa XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHHUU
uxX mnonoxeHuss B llepuoguueckor cucreMe XumMu4deckux »diementoB . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaiuioB. MeTtayuinueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  pPEIIETKa.  OJNEKTPOXMMUYECKUM Pl
HarpspKeHut metauioB. Ousnueckue U XMMHUUYECKUE CBOMCTBA MeTaylIoB. O01ue
CrocoObl TMONIydeHUs: MeTauioB. [loHATHE O KOPpPO3WM METaIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Kopposuu. CrutaBel (CTajb, YYryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[lemounsie Metayuibl: mojioxkeHue B [lepuoauyeckoil cucteMe XMMUYECKHUX
sanementoB /. . MeHnzaeneeBa, CTpOCHHE HMX ATOMOB, HAaXO0XKJIECHUE B IMPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUJIBI U



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[[lemoyHO3eMeENbHBIE METAIBI MAarHUM W KaJbIHMH: TOJOXEHUE B
[lepuognueckoit cucreMe xumuueckux 3neMeHToB [[. . MeHneneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHHUE B pupojie. Pu3ndeckre U XUMHUIYECKUE CBOMCTBA MarHus
U Kaiblusa. Baxheimme coeauHeHUs] Kaiublus (OKCHI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHuiA: nonoxeHue B [lepuoandeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTOMa, HaXxOXKIEHHE B mpupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA altOMUHUSA. AM(OTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuogudeckor CUCTEME XMMHUYECKHUX 3JIEMEHTOB [l.
M. MenneneeBa, CTpOEHHE aToMa, HaxOoxaeHue B npupoxae. dusnueckue u
XUMUYECKHEe CBOMCTBA kee3a. OKCubl, THIPOKCUIbI U comu xene3a (1) u xenesa
(1), ux cocrtaB, CBOMCTBA U MOJIyUYECHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMyd METAUIOB U CIUIABOB, UX (PU3NUYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEUCTBHS OKCHIA
KIS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VICCIIEJOBAHUE CBOMCTB »KECTKOW BOJBI, MPOLIECCA TOPEHUS XKE€3a B KUCIOPOAE
(BO3MOXKHO  HWCIIOJB30BAaHUE  BHUJEOMATEpPUATIOB), IPU3HAKOB  IPOTCKAHMUSI
KAUEeCTBEHHBIX PEaKIMil HA MOHBI: MarHus, KajabllUs, aJIOMUHUA, LIMHKA, >Kele3a
(11 u xene3a (1), mequ (1), HAOTIOACHHME W ONTMCAHUE MTPOIIECCOB OKPAITHBAHHMS
IJIaMEHU HMOHAMHU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCe0OBaHUE aM(POTEPHBIX CBONCTB TMAPOKCHU/IA ATIOMUHHUS
Y TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 M0 Teme «BaxkHeimme
METaJUIbl U UX COETUHEHUS.

XuMHS M OKPYKAKOLIa"A cpeaa

BemectBa m marepuanbsl B IOBCEJHEBHOW KW3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momoms mpu
XUMUYECKUX 0KOrax v OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXkKawlleh cpeabl (MpeaenbHas J0myCcTUMast
KOHIeHTpalus BemiecTs, aainee — [1JIK). Pons xuMuu B perieHnn 3KoI0rudeckux
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4eHrue o0pasloB MaTepuaaoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmn3anpsa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUME KakK OOIIMX ECTECTBEHHO-HAYYHBIX
MNOHSITUH, TaK U TOHIATHH, SBISIIONIUXCS CUCTEMHBIMU JIJISl OT/IEIbHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAay4HbIH (DakT, THIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCuPUKalusg, MEePUOJUYHOCTb, HAOIIOIEHNUE,
DKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIBI.

®u3nka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ,
U30TOMbI, PaJAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsll, MPOBOJHUKH,
HOJIYNPOBOJHUKHY, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemerka, CIiaBbl, (PU3NYECKHE BEJIMYUHBI, €AUMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTe3, apixaHue, Ouocdepa, S3KOCUCTEMA, MUHEpaAJIbHbIE
yI100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE€ UCKOIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHHSI MPOrpaMMbl OCHOBHOI'O OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJl¢ OOyYEeHHMS XMMHUU B €IUHCTBE y4eOHOU W
BOCIUTATEIbHOUN JIESITENLHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCHUICKUMH
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlIecTBE MpaBUJIaMU M HOpPMaMU TIIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 yJarOIIHXCA.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOUIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUHUN U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIECIWI0, TOHMMAHUSA 3HAYEHUS XUMHYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOILIECTBA;

2) TPa’KIAHCKOT0 BOCIIUTAHUSI:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIEIOBAaTEIbCKOM, TBOPYECKOM W JIPYyrux  BHJAX
JeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM MAESTENbHOCTU IMPHU
BBITIOJITHEHWW Y4E€OHBIX, TII03HABATENbHBIX 3aJlay, BBIMOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpOLECCEe JTOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M TMIOCTYNKH CBOUX TOBAapHUILEH C MO3HUIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MUPOBO33PEHUYECKHUE TMPEIACTABICHUS O BEIIECTBE M XMMHMYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYyYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOTHOMN CPELION, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKON KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOATENbHOM paboThl C Y4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEpPaTypor, JOCTYIMHBIMA TEXHUYECKHUMHU CpPEJICTBAaMU HUH(OPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKOMN
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaJIbHEHIIIEM;

4) opMHUpOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HW, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEIACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS ),
HEOOXOIUMOCTH COOJIFOZIEHUs TIpaBWJI 0€30MacHOCTH MpH  OOpalieHUuU C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEaibHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccuil U Tpy/a pa3IudHOro poja,
yBaXEHUE K TPYAYy U PeE3ylibTaraM TPYAOBOW NESATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHJUBUIYaJbHOU TPAECKTOPUHU MPOJOJKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPpodheCCHOHAIBHOMN MeATSIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCS B MPOGECCHOHANTBHON CPEJIC;

6) 3K0J10rH4YeCcKOr0 BOCITUTAHUSI:

9KOJIOTMUECKH 11€71IeCO00pa3HOe OTHOIICHUE K TNPHUPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CyIIEeCTBOBaHUs, TIOHUMAHUE [IEHHOCTU 3I0POBOTO U
6e3omacHOro o00paza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
GU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LIEHHOCTH COOJIIOJCHUS
npaBuI 0€30IIaCHOT0 MOBEACHUS IPU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydaeMble MPU H3YYCHUH XUMUU, IS
peunieHns 3a1a4, CBA3aHHBIX C OKPYKAIOLEed IPUPOJHON CPEIOM, I NOBBIICHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTHUECKUX TPOOJIEM M MyTeH WX PEHIeHHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbI

B cocraBe wMeranpeAMETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAUYUMbBIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBbIE TOHATHUA (3aKOH, TeEopus,
MPUHIIUII, TUTIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYToeE.), KOTOpPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MpeAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAy4YHOU KapTHUHE MHpPA, U YHUBEpCaJbHbIE yueOHbIE NEUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATUBHbBIC, PETYJIATHBHBIE), KOTOpbIEe OOECNEYUBAIOT (POpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/IbHBIC YHHBEPCATbHBIC YUeOHbIE NeHCTBUSA

basoBble Jlornyeckue 1eicTBUA:

YMEHHUS HCIIOJIb30BaTh INPUEMBI JIOTUYECKOIO MBINUICHHS IIPU OCBOCHUU
3HAHMI: PACKPBIBATh CMBICI XWUMHUYECKHX MOHATHNA (BBIAEIATH WX XapaKTEpHbIE
NPU3HAKK, YCTAHABIIMBATh B3aWMOCBS3b C JPYIMMH IOHSATHUSMHM), HCIOJIb30BAThH
HOHSTHS 7151 OOBSICHEHUS! OTAENIbHBIX (PAKTOB U SIBJIEHUMN, BBIOMPATh OCHOBAHMS U
KPUTEPUU JUIsl KJIACCU(PUKALMU XUMUYECKUX BEIIECTB M XUMHYECKHX pEaKluy,
yCTaHABIUBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3W MEXAY OOBEKTAaMU HW3YUCHHUS,
CTPOUTh JIOTUYECKHE PACCYXICHHs (MHIYKTHUBHBIE, N€IYKTUBHbIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIbI U 3aKJIIOUYEHUS;

YMEHHE TPUMEHATH B NPOLECCE I[O3HAHUS MOHATHS (MpPEAMETHbIE U
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MHUPOKO NPUMEHSIEMbIE B XUMHUUA MOJEIIbHBIEC IPEICTABICHUS —
XUMHUYECKUH 3HAaK (CUMBOJI 3JIEMEHTAa), XMMHUYecKass QopMyla U ypaBHEHUE
XUMHYECKON peaklUy — MpU PelIeHud y4eOHO-TI03HABAaTEeNbHBIX 3aJa4, ¢ yUYETOM
3TUX MOJIEIBHBIX NPEICTABICHUN BBISBIATH U XapaKT€PU30BATHh CYIECTBEHHbIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3M U
IPOTHUBOPEYHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBareabcKne 1eiiCTBUSA

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMS, @ TaKXKE B KaueCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpPUOOPETEHHE ONbITA IO IUIAHWPOBAHUIO, OpPraHU3allMd W MPOBEJIECHUIO
YUYEHUYECKHX OSKCIIEPUMEHTOB, YyMEHME HaOJoJaTh 3a XOAOM IHpolecca,
CaMOCTOSITEJILHO IPOTHO3UPOBATH €0 Pe3yJbTaT, (OpMyIUpoBaTh 00OOIIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 MPOJIETTaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALUIO
pa3INyYHBIX BUIOB U (DOPM MpeacTaBieHUs], MOIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOIO COJEpXk aHUsA, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OIIEHUBATh NPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO UH(POpMAIIHIO;



YMEHUE NPHUMEHSTh Pa3jIu4HbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIUM ¥ COOTBETCTBYIOIIMX IaHHBIX, HEOOXOAWMBIX ISl BBITOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 33J[a4 ONPEAEIEHHOr0 TUIIA, MPUOOPETEHHE ONbITA B
o0lacTh UCHOJNb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATENLHO BHIOMPATh ONTUMAIBHYIO POpPMY MpEACTaBICHUS UHPOPMALH U
WIIIOCTPUPOBAaTh pEIIaeMble 3aJladyll HECIOXKHBIMU CXEMaMH, JuarpaMMamy,
npyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON ACSITENIbHOCTH MH(OPMAIMIO O BJIMSHUU TPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO3MCTBA M TPAHCIOPTAa HAa COCTOSTHUE OKPY’KaroUlell NpUpOAHON
Cpelbl.

KoMmMmyHukaTuBHBIE YHHBepcaIbHbIe YyueOHbIe 1eHCTBHUS:

yMEHMUS 3aJaBaTh BONPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyumlecTBYy  OOCyXKIaeMol  TeMbl, (QOpPMYJIUPOBaTh CBOU  MPEJIOKEHHS
OTHOCHTEJILHO BBITIOJTHEHUS MPEAJIOKEHHON 3a/1auH;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  IO3HABATEIbHOMN
NEATENbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaxX; JienaTh MPE3eHTALHIO
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OIbITA,
1a60paTOpHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUS y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEIBLHOM M  HMCCIENOBATENbCKOM  JIESATEIbHOCTH  TIPU  pPEUICHUU
BO3HHUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (00CyXIeHHsl, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbDY, KOOPAUHALMUS
COBMECTHBIX JEHCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBHA:

YMEHHUE CaMOCTOATEIbHO ONPEACNIATh LU JEATEIbHOCTH, IJIAHUPOBATD,
OCYUIIECTBJISITh, KOHTPOJIHUPOBATh M IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATeTbHOCTh, BBIOUpaTh Hanbosee d3(PeKTUBHBIE CITOCOOBI pPEelIeHUsT YICOHBIX U
NO3HABATENIbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WJIM KOPPEKTHUPOBAThH
NPEMIOKEHHBIA aJrOPUTM JIEWCTBUWA TP BBINOJHEHWHM 3aJaHAN C Y4ETOM
NOJIy4YE€HHsI HOBBIX 3HaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLIEHUBATh COOTBETCTBUE IOJYYEHHOrO pe3yjbTaTa 3asBICHHOM LENH, YMEHHE
UCIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPeJiaraeMble B yCJIOBUH 3a1aHUH.

MHNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOrO
COJIep’KaHUsl, YCTaHOBJIEHHOIO JaHHOM QenepaibHON pabodeil mporpaMMoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHHS, YMEHHUS U CIIOCOOBI



nehcTBUil, crnenudpuyueckue s OpeAMETHOM oOmactu  «XUMUS», BHUIbI
NEATENBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEPHpETalnH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xoniy oOydenus B 8 kiacce nmpeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHH: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS), BaJIEGHTHOCTh, OTHOCUTENIbHASA aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSApHAs Macca,
MaccoBas J0JIsl XUMUYECKOT O dJIEMEHTa B COCIMHEHUU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XMMHUYECKasl peakIus, KiIacCUpUKAIMSI pPEaKIuil: peakiuu
COCAMHEHUS, PEAaKIHH PA3JIOKEHUS, PEaKUUH 3aMElICHUs, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (EKT peakiiui,
AIpO aToOMa, JJIEKTPOHHBIM CJOM aroma, aToMHas OpOWUTallb, PAIUYC
aToOMa, XMMHMYECKAsl CBsI3b, MOJIAPHAS M HEIOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KATMOH, aHHOH, PacTBOp, MAcCOBAs JOJIs BEMIECTBA
(mpolleHTHas! KOHIICHTPAIUs) B PacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUM;

e HCNOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBiieHUs (opmyn
BEILIECTB M YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCICHHUSI  DBJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUU I10
dbopMmynam, BHJI XUMHUYECKOM CBsi3M (KOBaJe€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMmbIci [lepuonnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHusi B Ilepuoamueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA ABOraipo;

e OIKCHIBATh W XapakTepuzoBaTh TabiuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3nyaTh [OHATHUS «TJaBHas
nonarpynmna (A-rpynmna)» u «mmobounas noarpynna (b-rpynma)y», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPbIE HMEIOTCA B
tabnuie «llepuoguueckas cucrema Xumudeckux odaemeHtoB . U.
MeHnneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij siApa, 00IlIee YUCIO FJIEKTPOHOB
U pacripeiesICHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUUECKUE BEIIECTBA,
XUMHYECKHE pPeaKuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TeTIOBOMY A dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHUS XUMHUYECKUX TIpEBpallieHuidl B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO 3JEMEHTa 10 (opMyIie
COCIMHEHUs, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKINU;

MPUMEHSITh OCHOBHBIE OINEpPAllMH MBICIUTEIBHON AESTEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3aluio, KiIacCUu(uKaiuio,
BBISIBJICHUE MPUYMHHO--CIIEACTBEHHBIX CBS3EH — ISl M3YyUYECHHS CBOICTB
BEIIECTB W XHMHUYECKHX pEAKIUW, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

cienoBaTh  IpaBWJaM  TOJb30BAaHUS  XUMHUUYECKOW  TOCylIoH U
nabopaTopHbIM  00OpPYJIOBAaHMEM, a TaKXKe TMpaBUiaM OOpalleHust ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU IO BBINOJHEHHUIO
7a00paTOPHBIX XHWMHUYECKUX OMNBITOB MO TOJYYEHHUIO U COOHpPAHUIO
ra3oo0pa3HbIX BeleCcTB (BOAOPOAA U KHUCIOPOJA), IMPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHON MAaCcCOBOM JOJIEM PaCTBOPEHHOI'O BEUIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  HAKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(;makmyc, deHondTaNenH, METHIIOPAHXK U APYTHE).

K koniy oOydeHus B 9 Kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKphIBaTh CMBIC OCHOBHBIX XHWMHUYECKHX TOHATHH: XWMHUYCCKUI
DJIEMEHT, aTOM, MOJIEKYJla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIIO)KHO€ BEIIECTBO, BaJIGHTHOCTH, 3JIEKTPOOTPHUIATEIIBHOCTD, CTEIECHb
OKHCJICHHS, XUMHUYECKasl PeaKIus, XUMUIECKasl CBS3b, TEIUIOBON A(deKT
peaknuu,  MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEDJICKTPOJUTHI, DAJICKTPOIUTHYCCKAsT JTUCCOLMAIUS, PEAKIMH HOHHOTO
oOMeHa, Karaau3atop, XWUMHYECKOE paBHOBECHE, OOpaTuMmble U



HEOOpaTUMbIE pEeaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENb,  OKUCJIEHHWE U  BOCCTaHOBJICHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAJUIMYECKAsT pEHIETKa, KOpPpOo3Usl METAaJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MPeAeNbHO JOMyCTUMAas
koHneHntpanus [TJIK Bemiectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHUN U
MPUMEHSTH 3TU NOHATHUSA MPU ONMUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJIEHUS (QopMyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAMJICKHOCTh BEIIECTB K
ONpeAeNIEHHOMY KJIacCy COEAMHEHUN Mo (opmMynam, BHI XHUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, META/NIMYECKas) B HEOPTraHUYECKUX
COEIMHEHUAX, 3apsij MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeasl B
BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIIMYECKON
PELIETKM KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHWCHIBATH W XapaKTepU30BaATh
tabnmuunyio Gopmy Ilepuonnueckoil CUCTEMBbl XUMHYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynmna)», maiible U OONBIIME TEPUOABI, COOTHOCHUTH
0003HAYCHUS, KOTOpPbIE HMMEIOTCS B IEPUOAMYCCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHue HUX 1O DJIEKTPOHHBIM  CJIOSIM), OOBACHATH OOUIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npezaesiax MajibIX MNEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peaklHu (MO YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) 00IME W crenuduueckrue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CIOXKHBIX BEUIECTB, TIOATBEPKIAAs OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEaAKIIU;

COCTAaBJISITh YPaBHEHHUS DJIEKTPOIUTUYECKOW JTUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOM€Ha, ypaBHEHHUS pEaKUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXAY BEIIECTBAMH PAa3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITUX PEaKIIU;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOXHOCTH TIPOTCKAHHUS XUMHUYCCKHUX TMPEBpAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO ¥ MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOTO0 »JJeMeHTa 1o (dopmyse
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOnrofaTh  MpaBWjia  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH |
7abopaToOpHbIM  O0OpYJOBAaHMEM, a TaKXke TMpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHU I10 BBITIOJHECHHIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOJTBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHJI-, OPOMHM/I-,
uonua-, kKapoonat-, ¢ocdar-, CWIHMKaAT-, Cyiabhar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUSI M WOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTU — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHWEe, CHCTEMAaTHU3aINIO, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3y4YEHUS CBOWCTB BEMICCTB U
XUMHYECKUX PpEaKIui, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHUS —
HaOJII0ICHHe, M3MEpPEHUEe, MOJEIMPOBaHUE, DKCIEPUMEHT (pealibHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HaumeHnoBaHue pa3/iesioB u DJieKTpoHHBbIE (HU(POBHIE)
KouTposabHbie IpakT4yeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. [lepoHavaibHble XUMUYECKUE MOHSATHS
XuMmust — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' IPAKTUYECKOM https://m.edsoo.ru/7f41837¢c
JeSATEIbHOCTH YeJI0BEKa
12 BelecTBa u xuMuieckue o5 1 0 bubmuoreka [JOK
' peaKiuu https://m.edso00.ru/7f41837¢c
Hroro no pa3neny 30 1 2
Pa3nes 2. BakHeiimme npeacTaBuTe I HEOPraHNYeCKUX BelleCTB
21 Boznyx. Kucnopon. 9 0 0 bubnnorexa [HOK
' [TousiTue 00 oxkcumax https://m.edsoo.ru/7f41837c¢
29 Bopnopoa.Ilousarue o 3 0 1 bub6mmorexa LIOK
' KHCJIOTaX M COJIAX https://m.eds00.ru/7f41837¢
53 Bopna. PactBopsl. [lonsiTue 5 1 1 but6mmoreka [IOK
' 00 OCHOBaHMSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI Eub 10K
nomoTeka
24 19 1 1
HeOPFaHHq?CKHX https://m.edsoo.ru/7f41837c
COeIMHEHU N
Hroro no pa3neny 43 2 3




Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckasi cucrema xummuuyeckux 3j1emMenToB /[. U. MenaeneeBa. CTpoeHue aToMoB.
Xnanecxaﬂ CBA3b. OK]/IC.]II/ITC.]IbHO-BOCCTaHOBI/ITeJILHI)Ie pealculm

[lepnoguyeckuii 3aK0H 1
Ilepnonnueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB /JI. 12 0 0
N. Menneneea. CTpoeHue

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c¢

aToMa

XUMHUYECKA CBA3b.

3.9 OKUCIUTENbHO- 17 5 0 bubnuorexa [JOK
' BOCCTAHOBHTEJIbHBIC https://m.edsoo.ru/7f41837c¢
peaKIuu
b K
Hroro nmo pazgeny 29 2 0 nbmmorexa LO

https://m.edsoo.ru/7f41837¢c

OBHIEE KOJIMYECTBO YACOB

ITO ITPOT'PAMME 102 > >




9 KVIIACC

KosnyecTBo 4acoB JIEKTPOHHbIE
HaumeHoBaHue pa3aenoB U TeM uu¢poBbIe
Ne n/m P Kontpoabusie | IIpakTnyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoTbI padoThI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMH4YeCKHE peaKIUH
11 [ToBTOpeHHEe 1 yriayodieHne 3HaAHUH OCHOBHBIX 5 1 0 bubnnoreka [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOIHAIIHSL. 8 1 1 bu6nmnoreka [IOK
' XHUMHUYECKUE PEaKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pasgeay 17 2 1
Pa3nes 2. HemeTanibl M MX coelMHEHUS
21 OO01mast XapaKTepUCTHKa XUMUIECKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO01as XxapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 0 0 bubmorexa OK
' PYTHIEL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 0 1 bubmmorexa [IOK
' DYHHBL. ’ P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO6m1ast XapaKTepUCTUKa XUMUIECKUX
24 anemeHToB |V A-rpynnel. Yriaepoa v KpeMHHIA 8 1 2 buommorexa LOK
' PyHHL. PO M P https://m.edsoo.ru/7f41a636
U MX COEMHEHUS
HToro no pazneny 25 1 4




Pa3zgen 3. Mera/uibl M UX COeIUHEHU S

. bubmuotexa [JOK
A1 4
3 Obmwe cBoficTBa METAIIIOB https://m.eds00.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxxueiimme MeTauibl 1 UX COETNHEHUI 16 https://m.edsoo.ru/7f41636
Hroro no pa3neny 20
Pa3nea 4. Xumus u okpy:kamwuas cpeaa
4.1 BerecTBa 1 MaTepuaibl B )KU3HUA YeIOBEKA 6 bubmmorexa HOK
' t p https://m.edso0o.ru/7f41a636
HToro no pa3aeny 6
OBHIEE KOJIMYECTBO YACOB 110 68

ITPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI I YYHEHUKA

Xumus, 8 xknacce/ Pymsutuc I'.E., ®enpaman @.1°., Akunoneproe 0011ecTBo
«M3parensctBO «IIpocBemenuey;
Xumus, 9 xknacc/ Pymzutuc I'.E., ®enpaman @.1°., Akunoneproe 00111ecTBO

«M3parenscTBO «lIpocBeenuey.

METOINYECKHUE MATEPHUAJIBI UISA YYUTEJIA

I'apa H.H. «Xumus. Paboune nmporpammel. [Ipenmernas nuHus yaeOHUKOB I
E. Pynsuruca, ®@. I'. ®enpamana. 8—9 kiacchl» mocoOue sl yUUTeleH
o01eoopazoBarenbHbIX opranuzanuii M.: [Ipocsemenue, 2019;
I'apa H. H. Xumusa. Ypoku B 8 knacce M.: [Ipocsemenne, 2015;
I'apa H.H. Xumus. KoHTposbHbIe 1 TPOBEpOUYHBIE paOOTHI. 8-9 KIIacCHI.
Hpoda, 2014;
I'apa H.H. Xumusa. Ypoku B 9 knacce: nocodue s yuurens M.:
IIpocBemenne,2021;

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U

PECYPCbI CETU UHTEPHET

Enunas xonnekuus mudpoBbIx 00pa3oBaTENbHBIX PECYPCOB

http://school-collection.edu.ru

®denepanbHbIA HEHTP UHHOPMAILIMOHHO-00Pa30BATEIbHBIX PECYPCOB

(®LHOP) http://fcior.edu.ru

Poccuiickuit odmeodpazoBaTenbHbIN optai http://experiment.edu.ru

Bupryansnas Xumudeckas Llkoma http://him-school.ru

OTtkpheIThIi KOuTemK: Xumus http://college.ru/himiya/

Pemry EI'D. https://chem-ege.sdamgia.ru/test?theme=24

DrekTpoHHBIC pecypebl o xumun http://metodist.lbz.ru/iumk/chemistry/e-

r.php




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 487335726471474211034024297916462361476713766801
Brnageney Mansueea HaTanss BacuneeeHa

OeicTevTened C 21.08.2023 no 20.08.2024



http://www.tcpdf.org

		2023-10-10T20:05:52+0500




