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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 001mero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe denepaabHON pabodeil mporpaMMbl
BOCITUTAHUSA M C YU4ETOM KOHIICTIIIUH TPETIOAaBaHUs YIEOHOTO TIpeIMeTa « XUMHUSI
B 00pa3oBaTeNbHBIX Opranm3anusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOPECTABICHUE O LENAX, OOIIel CTpaTeruu
oOy4eHMs, BOCHHUTAHMS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeIbHOE IIPEAMETHOE coZiepXkKaHue,
MpeayCMaTPUBAET paClpeie]ieHHe €ro Mo KiaccamM M CTPYKTYpUPOBAHHE IO
pasznenaM M TeMaM IMPOrpaMMbl IO XUMHUH, OIPENEIAECT KOJUYECTBEHHBIE H
Kau€CTBEHHbIE XapaKTEPUCTUKHU COJICp/KaHMUS, PEKOMEHAYEMYIO
MOCJHEAOBATEIbHOCTh W3YUYEHHMS] XHMHUU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEM O00y4YaroluXcsi, OIpeAeNseT BO3MOXHOCTH MpeaMeTa  JiJis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3ynbTaTamM oOy4eHHUs] XUMUU Ha YPOBHE I€JIei N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATENHHON JEATENBbHOCTH OOYYarolIerocss MO OCBOCHHUIO
y4eOHOTO CoJIep KaHusl.

3HaHWE XWMHH CIIYXKUT OCHOBOWM Il (OPMHUPOBAHHS MHUPOBO33PECHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEW MNPEICTABICHUS O B3aMMOIPEBpPAILICHUSIX
SHEPIrUM M 00 HSBOJIOLMHU BEUIECTB B MPHUPOJIE, O MYTAX pEUIeHUs TriI00aJbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHUSI UEIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOU,
MTUIIEBOM ¥ 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUSL U
(hopMHUpPOBaHUS KYJIbTYpPbhl JHYHOCTH, €€ 00IIeH 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCUT BKJIQJ, B (JOPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAIEHON ACATEIHbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIUICHHS, 3aKIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJI1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHU €CTECTBEHHOHAYUYHON TPAMOTHOCTH 00YYaIOLIUXCS;



CIIOCOOCTBYET (bopMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHOHAYYHbIM 3HAHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJA B
HKOJIOTHYECKOE 00pa3oBaHue 00yHarOIIUXCSl.

JlanHble HampaBieHHs B OOYYEHHMM XMMHUHU OOECHEUMBAIOTCS Crenu(UKon
colepKaHUsl  y4eOHOro mpeaMera, KOTOPbIA  SIBJISIETCS  MEJAaroru4ecku
aJanTHUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKU XMMHUU Ha OINpEIesIEHHOM dTare eé
pa3BUTHA.

IIpenmogaBanne  Kypca  XMUMHUM I J€TE€H, 3aHUMAIOIUXCA IO
aJanTHPOBAHHBIM  00Pa30BaTEeJILHBIM MNPOrpaMMaM, HOCHUT  XapakTep
MOPIBHO-3TUYECKON W TMOJUTHUKO-TIPABOBOM MPOMEACBTUKH. YUEOHBIN MpeamMer
JaeT ¥ 3aKpelvisieT JMIIb OCHOBBI 3HAHMW B HJTUX O0O0JACTAX, YJemss
npeobnagaroniee  BHUMAaHME  MPAKTUKOOPUEHTHPOBAHHOM  COCTaBIIAIOIICH
conepxkanus. CopaepkaHue MpeaMeTa COXpaHSET CTPYKTYPHYHO LEJIOCTHOCTD,
NPUCYLIYI0 JaHHOW oOnactu Hayku xumuu. [IpenMer mpusBaH crnocoOCTBOBATH
BO3MOXHO OOJIbIIIEH caMOpean3aliii JIMYHOCTHOTO NoTeHuana aerei ¢ OB3.

Hean» nanHOrO YyueOHOTO MpeaMeTa — CO3MaHUe YCIOBHM ISl CONMAIBHON
aJanTanuy ydanmxcs, (OpMUpPOBAaHHE MHTEpPECca U TMOJOKHUTEIbHOM MOTHUBALUU
ydaluxcsi K H3YyYEHUIO IPEIMETOB €CTECTBEHHOTO LHKJIa, a TaKkKe
CIOCOOCTBOBATH PeaM3alli BOZMOXKHOCTEW U UHTEPECOB YUAITUXCS.

JlaHHas mporpamMMma CTaBuUT CIEAYIOLIUE Ueu:
® ObITh B MAKCUMAJILHOW CTENEHN OPUEHTUPOBAHBI HA pean3alliio MOTEeHIInana
npeaMeTa B
JTOCTUKEHUH COBPEMEHHBIX 00pa30BaTENIbHBIX PE3YyIbTATOB;
® KOHKPETU3UPOBATHCS C YUETOM BO3PACTHBIX OCOOEHHOCTEHN yUyaluxcsl.
® KOPPEKIHOHHOE BO3AECHCTBUE U3y4aeMOI'0 MaTepuaia Ha JINYHOCTh YYEHUKA,;

e (hopMUpOBaHUE JIMUYHOCTHBIX KAUE€CTB COBPEMEHHOTO YEJIOBEKA;
e 10AroToBKa nojipoctka ¢ OB3 k Ku3HwU,

ApanTupoBaHHasi oOpa3oBaTesibHAsi NMPOrpaMMa IMpU3BaHA pPEIIATh PSA
3aj1a4: 00pa30BaTeIbHbBIX, BOCIUTATEIbHBIX, KOPPEKIINOHHO-PA3BUBAIOIIHX.

bonpmioit BkJIam B JMOCTHKEHHE TJABHBIX IIEJ€ OCHOBHOTO OOIIETO
0o0pa3oBaHMsI BHOCUT U3YUYEHUE XUMUU, KOTOPOE MPU3BAHO OOECICUUTH:

l. ®opmupoBaHUE CHUCTEMBI XMMHYECKMX 3HAHUM KaK KOMIIOHEHTA
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA;

2. Pa3BuTHe AMYHOCTH OOYYaIOIIUXCS, UX UHTEIUIEKTYaIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBaHKE, (POPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOUIEHUUN
U DKOJOTMYECKH IEIecO00pa3HOro IMoBeJAeHUusi B ObITY W TPYJIOBOM
NEATEIbHOCTH;



3. BbipaOoTKy moHHMaHusl OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHH XUMHH, &
TaKke (OPMUPOBAHME OTHOIIEHHUS K XMMHU KaK K BO3MOXKHOM 001acTu
Oyymiel mpakTUIECKON AeSTeTbHOCTH;

4. dopmupoBaHue yMeHUW Oe30macHOro OOpalieHusi C  BeIlIeCTBaMH,
WCIIOJIb3YEMbIMU B TOBCEIHEBHOM KU3HH.

CrpykTypa coaepkaHus MpOrpamMMbl MO XUMUU C(OpPMHpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzyueHuto. CopaepkaHue CKIIAAbIBACTCS U3 CUCTEMBbI
MOHATHUM O XUMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IOHATUN O XMMHUYECKOMN
peakimu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHBI TIO TIPUHIIHAITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUM
Pa3HOT0 YPOBHS:

— aTOMHOMOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

—nepuoandeckoro 3akona Jl. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpeACTaBIICHHH 00 JJIEKTPOJIUTHYECKOM JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HAHUA PACCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKH
MOJIYYE€HHBIX U OCMBICJIICHHBIX (DPaKTOB, Pa3BHUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JIPyrOMY, BBITIONHSSA (PYHKIIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUYECKOrO0 MPUMEHEHUS U MOTy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHME TMPOrpaMMbl MO XUMHHU  CIIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTABIIAIONICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM MpPHUPOAbI, LUEHHOCTHOTO OTHOLICHWA K HAy4YHOMY 3HAHHUIO H
METOJaM TO3HaHMs B Hayke. M3yueHne XUMUU OPOUCXOIUT C MHPUBJICYEHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaroUMid MUPY,
«buosnorus. 5—7 kmacce» u «Dusuka. 7 Kiaccy.

[Ipy w3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HAayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYPHI.
3amaya ydyeOHOro mpeaMera COCTOUT B (DOPMHUPOBAHHUU CUCTEMbl XUMHYECKHUX
3HAHUN — Ba)XHEHIHMX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUIECKUX MMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAYKH, B
npuOOIIEHNH K HAayYyHbIM METOJaM I[I03HAHWS TIPU H3YyYCHUHU BEIISCTB U
XUMUYECKUX peaKkiuii, B GOPMUPOBAHUM M PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B YueOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENIbCKON
NEeSTENHPHOCTH, OCBOCHUM TIPaBWJI 0O€30MacHOTO OOpaiieHusi ¢ BEIECTBAMHU B
ITOBCEJIHEBHOM KU3HM.



[Tpu u3yueHun XMMHM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsI BaXKHOE
3HaYeHHNE MPUOOPENN TaKue TIeNH, KaK:

— (GOopMHUPOBaHHE WHTEUIEKTyaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMsT Ha CHCTEMaTHYeCKoe TMpUOOIIeHUE
o0ydaromuxcss K CaMOCTOSTEIbHON IMO3HABATEIBHON JEATEIHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecnieyeHue yCIOBUM, CIIOCOOCTBYIOIIUX MTPUOOPETCHHIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUYCHUE JUIS
pa3IMYHBIX BUJOB JEATCIHHOCTH,

— (opmupoBanue o0meld (YHKIMOHAIBHON ¥ €CTeCTBEHHO-HAyIHON
IPaMOTHOCTH, B TOM UHCJIE€ YyMEHHHA OOBICHATH U OIEHUBATh SIBICHUSA
OKPY’KAIOIIeT0 MUpA, WCIOJIb3YSl 3HAHHUS W OIBIT, TOJYYCHHBbIC TPU H3yYCHHH
XMMHH, TPUMEHATh WX MPU PEIICHHH MNPOoOJIeM B IIOBCSJIHEBHOW JKH3HH H
TPYIOBOM ACSITEILHOCTH;

— (QopmupoBaHue y OOydYaroOUMXCS TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XUMHUYCCKHX 3HAHHWA JUISI BBIPAOOTKH DKOJIOTHUYECKU
1enecoo0pa3Horo MOBEACHHA B OBITY M TPYIAOBOM [EATEIbHOCTH B HENSIX
COXpPaHEHHS CBOETO 37I0POBbs M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO |
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOILEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY IpOoGuiIs U HAMpPaBICHHOCTH JajbHEHIIEro
o0yueHus.

OOmiee YWCIO YacoB, OTBEACHHBIX I M3yYCHUsS XHMHUHM Ha YpOBHE
aIanTHPOBAHHOW  TPOrpaMMbl ~ OCHOBHOTO  0Omiero  oOpa3oBaHHsl 110
aJanTUPOBAHHOW Mporpamme, coctaBisieT 136 ydacoB: B 8 kiacce — 68 vacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B )KM3HH 4YeJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BewecTB. [loHsATHE O MeTOAax MO3HAHMS B XMMHH. UHCTbIE BELIECTBA U CMECH.
CnocoObI pa3aeneHus cMecen.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE 3JIEMEHThl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 40Ji1 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUU.

KommuectBo Bemectsa. Moiss. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
Macchl M YHCJIa CTPYKTYpHBIX €IMHUI] BemiecTBa. Pacuétel mo ¢opmynam
XUMHAYECKUX COCTMHEHUN.

PuU3NYECKUE U XMMHUUYECKUE SABJICHUS. XUMHUUECKAsl peakuus U €€ MPU3HAKH.
3aKOoH COXpaHEHHMsS MacChl BELIECTB. XHUMHUYeckue ypaBHeHHs. Knaccubukanus
XUMHUYECKUX PEAKIUI (COEIUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiIiaMu paboThl B JaOOpaToOpuu M
npuéMaMu oOpalieHus ¢ J1abOpaTOPHBIM O00OPYIOBAaHUEM, U3yUE€HUE U OMHCAHHE
¢u3nyecKux CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB, HaOII0/ICHUE
¢usnueckux (IJIaBJI€HUE BOCKa, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (FOpEHHE CBEUYH, MPOKAIHBAHUE
METHOU MTPOBOJIOKHU, B3aUMOJICHCTBUE Meja C KUCIOTOMN) SBJICHUA, HAOIIOICHUE U
ONKMCAHWE NPU3HAKOB IMPOTEKAaHWA XMMHYECKHX pEeaklUMil (pasiioKeHHe caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHE THMAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMojeHCTBHE Keje3a ¢ pacTBopoM cosr Menu (II),
M3y4YE€HHUE CIIOCOOOB pasleieHus CMeced: ¢ MOMOIIbI0 MarHura, (GUIbTPOBAHHE,
BbIMIApYBAHUE, JUCTWIIALNA, XpoMaTorpadus, MpoBeeHUE OYUCTKU MOBAPEHHON
COJM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  IPOBEACHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIEIEH MOJIEKYII
(LIapoCTepKHEBBIX ).

BaxHeiue npeacTaBuTe M HEOPraHNYECKHX BELECTB

Bo3nyx — cMmech razos. CocraB Boznyxa. Kuciopon — alneMEHT U MPOCTOE
BeliecTBO. HaxoxneHnue kuciopoaa B mnpupoie, (U3MUECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenune xucmopoma. CrocoOb



MOJIYYeHHUST KHUCIopoja B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIUS KUCIOPOIa.

TeroBoit 3¢ (deKT XUMHUYECKOW peakluu, TePMOXUMHUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE MAPHUKOBOTO d(pekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxoxkneHuwe Bomopona B
npupoae, (GU3MYECKUEe M XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyenus. Kucnotsl u comnu.

MonsipHblit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPAaBHCHHUSIM.

Odusnyeckue cBoucTBa BOoAbl. Boma xak pacrteBopurens.  PacTBOpBIL
HacellieHHbIE M HEHACBIIEHHBIE PAaCcTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 1071 BelIeCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B MpUpoOZie U B KU3HU 4YelioBeka. KpyroBopot Bojabl B MpHUpPOJE.
3arpsi3sHEHHE NPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJOB:  coneoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHbIE) U
HecosieoOpasyrone. Homenkmarypa oxcugoB. Du3MYeCKHe W XHUMHUYECKUE
CBOMCTBa OKCHJI0B. [lonydeHne OKCHuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. @usndeckue u
XUMHUYECKUE CBOWMCTBA KHUCIOT. Psan axktuBHoctu MmertauioB H. H. bekerosa.
Ilonyuenue KUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

I'eneTnyeckas CBI3b MEXKAY KJIacCaMU HEOPTAHUYECKUX COEIUHEHHUIA.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE OIPEJICIICHUE COAECPKAHUS KUCIOPOJa B BO3AyXE, MOJIYUYCHHE,
coOupaHue, pacro3HaBaHWE€ M M3YUYEHHE CBOMCTB KHUCJIOpOJa, HaOII0JCHUE
B3aUMOJEMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HAKOMJIEHHe C oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOMCTB, IMOJydYeHHE, COOWpaHUE, PACIIO3HABAHHE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MO>KHO HCITIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOMIOAEHUE OOpa3l0B BELIECTB
KOJIMYECTBOM | MOJIb, HMCCIEOBAaHUE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOW JI0JIEN pacTBOPEHHOIO BEILIECTBA, B3aHUMOJICHCTBUE BOJABI C METajaMu
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCMOJIb30BAHUE  BHJIEOMATEPUAIIOB),



WCCJIeIOBaHNEe OO0pa3lOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/ICHHE U3MEHEHHUs OKpPACKU MHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (II) ¢ pacTBopom cCepHON KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUWd HEUTpaau3alyd, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOpA COJIA, PELICHUE
DKCIEPUMEHTANIbHBIX 3aad MO TeMme «BaxkHellune Kiacchl HEOPraHUYECKHUX
COEIMHEHUN .

IHepuoanueckunit 3akoH u Ilepuoauveckast cucreMa XUMHYECKHX
jaemenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XMMHYeCKasi CBSf3b.
OKHCINTEBHO-BOCCTAHOBUTE/IbHbIC PeaKIMH

[lepBble TOMBITKM KJIAcCU(PUKALMKM XUMHUYECKHX 3JeMeHTOB. [lonsitue o
IPYINaxX CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIC OKCHUIBI
Y TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIMHHONEpHOAHAas  (GoOpMbI
[Teproanueckont cucrembl xumudeckux aneMeHToB [[. . Menneneesa. lepnoast
u rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX siaep. M3oTonbl. Dnektponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuomnueckon cucremsl . WM. MennpeneeBa. XapakT€pUCTUKA XUMHUUYECKOTO
3JIEMEHTA T10 €ro MoJiokeHuto B [lepuoguueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pPaJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOKCTB 0 IPyNIIaM U NEPUOIAM.

3nauenue [lepnoguueckoro 3axkoHa u [lepruoguyeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB I Pa3BUTUA HAaykh W npaktuku. [[. V. MenpeneeB — y4€HbIM U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBajneHTHass (moJisipHass W HENOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
ITpouiecchbl okucaeHust 1 BOCCTaHOBIeHUsI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETA/VIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKAa C pacTBOPAMHU KHUCJIOT M IIEJIIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiu pa3aoKeHus, COEAUHEHNUS ).

Meosicnpeomemmnoie céa3u



Peanuzanmss MeXIpeAMETHBIX CBS3€M MPU HM3yYEHHMH XUMHUM B & Kiacce
OCYILECTBIISIETCS 4YE€Pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
HOHSTHUM, TaK U NOHITUM, SABJISIIOLIUXCS CUCTEMHBIMU JUISL OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE TIOHATHS: HAYYHBIA (PakT, TUMOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(PUKaAIMsA, IEePUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®u3uka: Marepus, aroM, D3SJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NUECKUE BEIUYMHBI, €AUHUIIBI
U3MEpEHUs, KOCMOC, IUIaHETHI, 3B€3/1bl1, ConHIIe.

buonorus: gorocuntes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE NCKOIIaeMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XuUMHYeCKasi peakuus

Ilepnonnueckuit 3axkoH. Ilepnoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KaJIbLMI M HX
COCAVNHEHNH B COOTBETCTBUM C TMOJOXKEHUEM JJIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHHEM MX ATOMOB.

Crpoenue BemiecTBa: BUABI XMUMHUYECKOW CBA3U. THIIBI KPUCTANIMYECKUX
pPElETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIIMYECKON PEIIETKH U
BHUJIa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3jIMYHBIM KJaccaM HEOPraHWYECKUX
COCIMHEHH, TCHETUYECKAs CBSI3b HEOPraHUYECKHUX BEILECTB.

Krnaccudukanuys XuMHUUEeCKUX PEAKIUil MO pa3IMyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemIoBoMy 3¢ ¢deKry, Mo
MU3MEHEHUIO CTETECHEH OKHUCIEHHUS XMMHUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, 110
YYacTHIO KaTajau3aTopa). OK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKHE
YPaBHEHHS.

[TonsiTue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusX. [IoHATHE O FTOMOTE€HHBIX M I'€TEPOTrE€HHBIX
peakuusax. Ilonstue o karanuse. [lonsatue o xumudyeckoM paBHoBecuu. MakTopsl,
BIIMSAIONIME HAa CKOPOCTb XMMHWYECKOW pEAKUHWH M MOJIOKEHUE XHMHUYECKOTO
PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLUUHU,  AJIEKTPOHHBIA  OanaHc
OKHCJIMTEJIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIUMU. CocraBneHue  ypaBHEHUH



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HKCIOJb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust INEKTPOIUTHYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [UCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMUIEeCKOH cBsi3u. CTeneHs aucconuanui. CUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHs peakuuii. CBOKCTBAa KHCIIOT,
OCHOBaHMI U Ccolel B CBET€ MPEACTABICHUNH 00 DSIEKTPOIUTHUECKON
nucconuannu. KauecTBeHHbIE peakuy Ha UOHBL. [IoHATHE O TUAPOIIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB W HEMETAUIoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JECUCTBHUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEUIECTB, MpoLEcca AUCCOLUALNUA KHUCIOT, WIENOYEd U COJIeH
(BO3MOKHO  HCIIOJIb30BAHME  BHUJEO MATEPHUANIOB), MPOBEIACHUE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TPU3HAKA  TPOTEKAHWs]  PEeakluid HOHHOTO  OOMeHa
(oOpazoBanue ocanaka, BBIJACICHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3liokKEHUs, COCIUHEHUS), pAaCIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TOMOIIbI0O KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaJyibl 1 X cOeIMHEHUS

OO6mrast xapakTtepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYeCKne CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOreHOB. XMMHUYECKHME CBOWCTBA Ha MpPUMEPE  XJopa
(B3aUMOJEHCTBUE C METalJlaMd, HEMeTalUlaMHy, IIeJIo4aMu). XJIOpPOBOAOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NMpUMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OPraHMW3M YEJIOBEKAa. BakHeuine XJIOpUIbl U KX
HAXO0XKJICHUE B IIPUPO/IE.

O6mas xapakrtepuctuka s1emMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTepHbIE cTerneHu OkucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U CEePhl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XumMudeckue cBoicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, PU3NYECKHUE U
XuMu4eckue cBorctBa. OKCUABI CEpbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHass kuciioTa, (QuU3NYECKHWe W XUMUYECKHE CBOWCTBa (00Omue Kak
MPEACTaBUTENS Kacca KHUCJIOT U cruerudpuyeckne). XHUMHYECKHUE PEaKIHH,
JeXallue B OCHOBE MMPOMBILIUIEHHOTO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucioThl. COIM CEpHON KUCIOThI, KAUECTBEHHAs pEaKLUs Ha



cynbdar-uoH. Haxoxaenue ceppl M €€ coelMHEHUN B mpupoge. XUMHYECKOe
3arpsi3HEHHE OKPYXKAIOIIeH cpelbl COCNMHEHHMSIMU cepbl (KUCJIOTHBIE [IOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmiast xapakTepucThka 371eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHA. A30T, paclpocTpaHEHHE B MPUPOJE,
¢du3nueckue u XumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHne U npuMeHeHue. Conu aMMOHMUS,
ux (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojydeHue, (Qu3nueckue M XUMHUYECKHe
cBoMcTBa (0OIIME KaKk TMPEACTaBUTENS Kiacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ya00peHuil. XuMu4ecKoe 3arpsi3HeHNne OKPYXKAIOUIe Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsA3HEHHE BO3AyXa, MOYBBI W BOJoEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢gocdopa, Puznueckne M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUUECKHUE CBOWCTRA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX y100pEHUI.

OObmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpOJ,  aUIOTPOIHbIE
Moau(UKALUY, PACHPOCTPAaHEHUE B TNpupojae, (QU3MYecKue U XHUMHYECKUE
cBoiicTBa. AncopOnusa. KpyroBopot yriepoaa B mpupone. OKCUIBI yIiiepoaa, uxX
du3nYecKue W XWMHUYECKHE CBOWCTBA, JEHCTBHE HAa IKHUBBIE OPTaHU3MBI,
NOJIy4eHHEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r100anbHOr0 TMOTEIJIEHUS KIMMAaTa, MAPHUKOBBIN
s dexT. YronpHas kucmoTa u €€ Coinu, nX (PU3NIECKUe U XMMUYECKHUE CBOMCTBA,
nojfyyeHne u mnpuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B ObITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEJIbCKOM
XO35MICTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCTMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, STaHOJ, [IMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA ra3, He(Tb),
IPOJIYKTHl UX TMepepaboTKku (O€H3WH), UX POJib B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTHE 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUPaX, O€NKax, yriieBoJiax — U uX
poIuM B OKM3HM 4YelloBeKa. MarepuanbHOe €AMHCTBO OPraHUYeCKHX M|
HEOPraHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usznueckue U XUMHUYECKHME CBOWCTBA, IMOJYy4YE€HUE U
npumenenre. CoenuHeHUs KpeMHHUs B mpupoge. OOmue mnpencTaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
ObITy, B MPOMBIIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepHalibl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobraemMbl 6€30macHOr0 MCIMOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit IKCnepumenm:

M3y4YeHue 00pa3I[0OB HEOPTaHWMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
UX MPOTEKAaHUs, OMBITHI, OTpaXkawliue (QU3NYecKrue M XUMHUYECKHE CBOMICTBA
TaJIOT€HOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB),
O3HAKOMJIEHHE C 00pa3laMyd XJIOPUAOB (TaJOT€HUJOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€ COCOWHEHUSAMH (BO3MOXKHO  HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Tpolecca OOYTIMBaHUs caxapa Moj JAeUCTBUEM
KOHLICHTPHUPOBAHHOM  CEPHOM  KHUCJIOTBL, M3y4YEHUE XHUMHYECKHX CBOICTB
pa30aBiIEeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOU peakiny Ha Cylbdar-
MOH W HAOJIOJeHrWEe TpHU3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), oOpa3liaMu a30THBIX U (POCHOpPHBIX YI0OpEeHUH, MOJydYeHHE,
coOupanue, pacno3HaBaHWE ¥ M3y4YCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS M (pochaT-uoH U M3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE Mozenen
KPUCTAJUIMYECKNX PEmIETOK anmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPONCTBOM NPOTHBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKHCIIOTO rasza, MPOBEJICHUE KaueCTBEHHBIX pEakKiMil Ha KapOoHAT U
CUIMKAT-UOHbl W HW3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenume HeMeTaIbl U UX COCTMHEHUSD.

MeTaJiibl 1 KX COeIMHEHUS

OO0mrast XxapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nonoxenus B llepmomgmueckon cucreme xuMmudeckux daeMmeHtoB J[. WM.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtamnndeckas CBs3b U
METAJUIMYECKAs] ~ KpPHUCTAJUIMYECKas  pEIIETKa.  OJNEKTPOXUMUYECKUH  Psl
HaNpsOKEHUH MeTaioB. OU3NYECKUue U XUMUYECKHe CBOWCTBA MeTaoB. OO6miue
CIoCcOOBI TIONTy4YeHUs1 MeTawioB. [loHSTHE O KOPpPO3WKM METAIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Kopposuu. CruiaBel (CTajlb, YyTYH, JIOPATIOMUHUMU,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[llenounsie MeTasuibl: noyokeHue B [lepuoamyeckon cucremMe XUMHUYECKHX
anemeHToB . 1. MenaeneeBa, CTpO€HUE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanus). OKCUIbI U



TUAPOKCHIBl HAaTpusi W Kamus. [IpumMeHeHue IIeJOYHbIX METALIOB M HX
COE€IMHEHU.

[Ileno4yHO3EMENBHBIE METAUIBl MarHMd MW KaJbLMI: IOJIOXKEHUE B
Ilepnonnueckon cucreme xuMudeckux diaeMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJaeHue B mpupojae. Gusnueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiplyd. Baxneilmine coequHeHus Kaublus (OKCHI, THUAPOKCHUI, COJIN).
JXKécTtkocTh BOABI U CIOCOOBI €€ yCTPAaHEHMUS.

AJIFOMVHHAI: TIOJIOKEHHE B [lepnoandeckon cucreme XMuMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aroma, HaxoxaeHue B npupoae. dusnueckue u
XMMHMUYECKHUE CBOMCTBA aatOMUHUSA. AM(POTEpHbIE CBOMCTBA OKCUAA U THJIPOKCHIA
AJIIFOMUHUS.

Keneso: nonoxenne B [lepnoanueckon cucreMe XuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE aToMma, HAaXOXKIEHHE B mnpupone. Pu3ndecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. Okcuabl, ruipokcuabl U conu xkenesa (II) u xxenesa
(ITI), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C O0pa3laMu METalIOB M CIUIaBOB, HMX (PU3MUYECKUMU
CBOMCTBAMM, H3Y4YEHHE  PpE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCMOJIb30BAaHUE BUAECOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOAECHCTBHUS OKCHIA
KaJIbLIUS W HATpUsl C BOJOM (BO3MOYKHO HCHOJB30BAHHE BHIEOMAaTEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOIE
(BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi HAa MOHBI: MarHusi, KaJbLMs, allOMUHHMs, LIMHKA, XKeye3a
(I1) u xenesza (III), menu (I1), HaGMrOAEHUE M OMUCAHKE TIPOILIECCOB OKPAIIHMBAHUS
IUJAMEHUM HWOHAMHU HAaTpHsl, Kaausl W KajdbUud (BO3MOXKHO HCIIOJIb30BAHUE
BUIEOMATEPHUAJIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB I'MIPOKCHUIA ATFOMUHUS
Y TUJIPOKCUJA IMHKA, PELICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHenmume
METaJUIbl U UX COEAUHEHUS.

XHMUA ¥ OKpY:KaoUas cpeaa

Bemectsa n martepuanbl B ITOBCEJHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCIOJIb30BAHUE BEIECTB U XMMHUYECKUX peakuuil B ObITy. IlepBas momompb mpu
XUMHUYECKUX 0KOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXaroleld cpenbl (mpeaenbHas AOMyCTUMAas
KOHILIEHTpaus BelecTs, aanee — [1JIK). Pons xumMuu B pemieHnn 3K0JI0THYECKUX
poOJeM.

Xumuueckuit IKCnepumenm:

u3ydyeHue 00pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepHualbl).

Mesicnpeomemmunie cea3u



Peanuzamus MeXnpeIMETHBIX CBs3ed NMpU HM3YYEHUM XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4YE€Pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
HNOHATUMN, TaK U MOHATUH, SBISIOIINUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHBbIE TMOHATHSA: HAy4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKauus, NEpUOJAUYHOCTb, HAOIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapHUKOBBIN
s (exT, TeXHOIOTHS, MaTePUATTBI.

@®usuka: Marepus, aroM, D3SJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbl, PaAMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsii, NPOBOJHUKHU,
HOJYNPOBOJHUKHU, AMDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEILIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTka, CriaBbl, (U3MUYECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢orocunTes, npixaHue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKpO3JIEMEHTHI, MUTATEIbHbIC BELIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OONIETO
o0pa3oBaHUsl JOCTUTalOTCs B XO0Jie OOy4YeHHS XMMHUU B €IAUHCTBE Y4YeOHOW U
BOCIIUTATENBHOU IEATEIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMU POCCUNCKUMH
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, NPHUHITBIMU B
oOlIecTBe MpaBWJIaMU M HOPMaMU TOBEJIEHHUS M CHOCOOCTBYIOT Mpolleccam
CaMOTIO3HAHUSsl, CAMOPA3BUTHUS U COLIMAIU3AIUU O0YHAIOIITUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydaroummxcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
paclIMpEHUE OMbITa ACATEIBHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOULIEHHUS K OT€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY
M HAYyYHOMY HACIEIWI0, NOHMMAaHMs 3HAYEHUS XMMHMUYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIEeCTBA, CIOCOOHOCTU BIAAETh AOCTOBEPHOW MH(MOpManuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKaIaHCKOr0 BOCIIMTAHMSA

NPEACTABICHUS O COLUMAJbHBIX HOPMAax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIe3HOHM,  yueOHOHMCCNEAOBATENbCKOM, TBOPYECKOM M JOpyrux  BUAax
JesITeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HONM COBMECTHOHM [EATEIbHOCTH MpU
BBIMIOJITHEHUM Y4eOHbIX, TO3HABaTEJIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMONOMOIIM B TMPOILIECCE O3TOM yuyeOHOW MeATeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBO€ TMOBEAEHHWE M IIOCTYNKM CBOMX TOBAPUILEH C IO3HUIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKUM WU COCTAaBIIIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTU HAYYHOM KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS IPUPOJIBI, B3aUMOCBS3SX 4YEJOBEKa C
MPUPOJHOU CPEION, O POJIM XUMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITI03HABATEIIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJMMBbIE I OOBSICHEHUS HAOJII0JaeMbIX TPOLECCOB U SIBJICHUH,
MO3HABATENbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYpPhl, B TOM YHUCJE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, JOCTYIHBIMU TEXHHUUYECKHUMH CpEACTBAaMU HHGOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CamMO0Opa30BaHUIO, TPOEKTHOM ©  HUCCIEI0BATEIbCKOMN
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH W YPOBHS OOy4YeHHs B
JIaJIbHEUIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbI:

OCO3HAaHWE IIEHHOCTH J>KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHHI U
HENPUSITHE BPEAHBIX MPUBBIYEK (YHOTPEOICHHS aIKOTOMsl, HAPKOTUKOB, KypEeHUs),
HEOOXOUMOCTH  COOJIIOJICHUS TpaBWJI  O€30MACHOCTH IMpU  OOpallleHUH C
XUMHYECKUMHU BELIECTBAMH B OBITY U peaNbHOMN KU3HH,

5) Tpy10BOr0 BOCIMTAHMS:

MHTEPEC K MPAKTHUECKOMY M3yUYEHHUIO Ipodeccuil u Tpya pa3auyHoro poja,
yBaXEHUE K TPyAy U pe3ysbTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE MPUMEHEHHUS TMPEAMETHbIX 3HAHWW MO XHUMHUH, OCO3HAHHBIA BBHIOOP
VHAMBUIYAJIbHON TPACKTOPUH MPOJOIKEHHSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeIHOoN MpodeCcCUOHATBHON AESITENIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOo(eccroHaIbHOI cpefie;

6) 3K0J1I0rH4eCKOro BOCIIUTAHUA:

HKOJIOTHYECKH 1EJIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHMMaHUE LIEHHOCTU 3I0POBOIrO U
Oe3omacHOro o0pas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICUXWYECKOMY 3J0POBbIO, OCO3HAHUE LEHHOCTU COOJIIO/ICHUS
npaBu1 0€30MaCHOTO MOBEJAEHUS TPU paboTe C BEIIECTBAMU, a TAK)KE B CUTyalUsX,
YTPOKAIOIIMX 3/I0POBBIO U )KU3HU JIOJEH;

CHOCOOHOCTH TPUMEHSTH 3HAHUS, MONTy4YaeMble MPU U3YUYEHUU XUMHH, AJIs
peleHns 3aaa4, CBA3aHHbIX C OKPYKaIOIEeW IPUPOIHON CPEAOU, AJIsl TOBBILICHHUS
YPOBHA  OKOJOTMYECKOM KYyJIbTYpbl, OCO3HaHHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTed MX PEeIIeHUs MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIUICHHUS, YMEHUSI PYKOBOACTBOBATHCA UM B TO3HABATEIHHOM,
KOMMYHHUKATUBHOM M COLIMAJILHOM ITPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIAEISIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYYHBIE TMOHATHS (3aKOH, TeEOopus,
MPUHLIMII, TUIIOTe3a, (aKT, cCUCTeMa, MPOIeCcC, IKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMeTax U MO3BOJISIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEeaMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpPCaJIbHbIC YUeOHbIE NEUCTBUS (ITI03HABATEIbHbIC,
KOMMYHHMKATUBHBIE, PETYJSITUBHBIC), KOTOpbIe 0OecneduBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO Yy4eOHOMU
JIeSATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jiloruyeckue JaeicTBUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEpHbIC
MPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTUSMH), UCHOJIb30BAThH
MOHATHUS JUIsl O0BSCHEHUS OTJICTbHBIX (DAKTOB U SIBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU JUIS KIacCU(PUKAIMM XUMHYECKUX BEIECTB U XUMHUECKUX PEaKIUi,
YCTaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCYkKIEHUS (MHAYKTUBHBIC, AEAYKTUBHbIC, IO aHAJIOTUH),
JIe1aTh BBIBOJIBI U 3aKITIOUCHHUS,;

yMEHHUE TMPUMEHATh B TIpoIleCcCe TNO3HAHMS TOHATUS (TIPEAMETHBIE H
METanpeIMETHBIE), CHAMBOJIMUECKHUE (3HAKOBBIC) MOJICNIN, UCIIOJIb3YEMbIE B XUMHUH,
mpeoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHA MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHUYeckas ¢GopMmysia W YpaBHEHHUE
XUMUYECKOM peakluu — MPpU pelieHnHd yueOHO-TI03HABATENbHBIX 3a7a4, C YUYETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBIATH MU XapPaKTEPU30BATh CYILIECCTBCHHBIE
MPU3HAKH W3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJIITH ~ OOIIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CJIEJACTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B U3yUAEMBIX MIPOLIECCAX U SBJICHUSAX.

ba3oBble ucciiegoBare/bcKye JeiCTBUS:

YMEHHUE HCIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTHU BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIAECHUIO
VYCHHYECKHUX OKCIIEPUMEHTOB, YMEHHE HAONI0JAaTh 3a XOJOM Iporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 00OOIIECHUS U
BBIBOJIBI T10 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MIPOJIEIaHHOI paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABJICHUS, MMOTYyYaeMYyH0 W3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJICpkKAHHUS, CIPABOYHbBIC
mocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POpMAITHIO;



YMEHHE MPUMEHATh Pa3lInyHble METOJBI U 3alpOChl MPU MOUCKE M OTOOpE
uH(bOpPMAIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPEIEeIEHHOTO THUIIA, TPUOOPETEHUE OMNbITA B
0o0JacT  MCTIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCTIOJIL30BAHUS PA3THYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMpPATh ONTUMAIBHYIO (POpMy MpeACcTaBiICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pelllaeMble 3a7aud  HECJOKHBIMU CXEMaMH, JharpaMmmamu,
apyruMu popMaMu rpaduKu U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAIW3UPOBAaTh B Ipolecce Yy4deOHOHl u
UCCJIeI0BATEIbCKON AESATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOIIEH NpUpOIHON
Cpelbl.

KoMMmyHuKkaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIE TeiCTBUA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIUCKYCCHH) TIO
CyliecTBy  oOcykaaemMoil  TeMbl, (POPMYJIMPOBATb  CBOU  MPEAJIOKECHUS
OTHOCHUTENFHO BBITIOJHEHUS MPEIOKEHHON 3a1a4H;

YMEHUS  TPENCTaBIATH  TOJYYCHHBIC  pPe3yJIbTaThl  IMO3HABATEIbHOU
NEeSTeIbHOCTY B YCTHBIX UM MHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNIO
pE3yIbTATOB BBHINOJHEHUS XMUMHYECKOTO HKCIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHUs Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JESATENIbHOCTH  IPU  pPELICHUU
BO3HUKAIOLIMX NpOoOJIeM Ha OCHOBE Yyué€Ta OOILIMX HHTEPECOB M COIIacOBAHUS
no3unuid (00CyX)aeHusl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBUW, OIpelnejeHHe KpPUTEpUEeB IO OILEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PerynsiTuBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH JEATENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIHPOBATh W MPU HEOOXOIWMOCTH KOPPEKTUPOBATH CBOIO
JeSATEeNIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CITOCOOBI peIleHUs YIYCOHBIX U
MO3HABATENBHBIX 3a/]a4, CaMOCTOSITEIbHO COCTABJISATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  AJITOPUTM  JEMCTBUM INPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIIHUSIX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW 1I€JIM, YMEHHUE
UCII0JIb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUU 3aJJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJIbTATOB IO OCBOCHHIO O00S3aTEIbHOTO
COJIEp)KaHMs, YCTAaHOBJIECHHOTO JaHHOW (enepanbHO pabodeil mporpaMMon,
BBIICTIIOT: OCBOCHHBbIE OOYYaIOIMMHUCS HAay4YHbI€ 3HAHWSA, YMEHHUS U CIOCOOBI



neucTBUl, crnenuPuUeckue Uil TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATENIbHOCTA IO  IOJIYYEHHID HOBOTO  3HAHUS, €ro  HWHTEpIpETalnH,
npeoOpa3zoBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoniy oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMUMHWYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpOIHAs M HEOJAHOPOAHASA), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi JI0JIsl XMMUYECKOT0 3JIeMEHTa B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHHS, XUMHUYECKas PEeaKIus, KiIacCu(UKAIUs pPEaKluid: peaKinu
COCAVHEHUS, PEAKIMU PAa3JIOKEHUs, PpEaKIUuu 3aMEUIECHUs, peaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIII0BOU A(EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aroma, aroMHas OpOuTallb, pPaaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS U HEMOJSpPHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBfA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JOJsl BEIIECTBa
(mpoueHTHas: KOHLIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
MIPUMEHSITh 3TU NOHSATUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIMONBH30BaTh XHWMHUYECKYI) CHUMBOJHKY JUIsI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMUYECKUX PEAKLINN;

e ONpEAesATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTETICHb  OKHCJIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/ICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUU MO0
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAaJIGHTHAas W MOHHAas) B
HEOPraHUYECKUX COCANHEHUSAX;

e packpbiBaTh cMmbIca [lepuonnueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJAUYECKOM 3aBUCUMOCTU CBOICTB
XUMHYECKUX JJIEMEHTOB OT MX MojokeHus B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATL W XapakTepu3oBaTh TabmuuHyr ¢opmy Ilepmonnueckoit
CUCTEMBbl XHMMHMUYECKHX OJJIEMEHTOB: pa3jauyaTh I[IOHATHS «TJIaBHAs
noarpynna (A-rpynma)» u «mnododHas noarpymnmna (b-rpymnma)», Manbsie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumuueckmx snementoB JI. .
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIO0 AJIEKTPOHOB
U pacrpeiesieHle UX 10 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YACTBYIOIIUX B peaKIUU
BELIECTB, M0 TEIJIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHMM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XWMHUYECKUX IPEBpAILCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o ¢opMylie
COEMHEHMS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
[0 YPABHEHUIO XUMHUYECKOW PEAKIINU;

MIPUMEHSITh OCHOBHbBIE OINEPAIMU MBICIUTEIBLHON JNEATEIbHOCTH — aHaJIu3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3aIlnio, KIacCH(PUKAINIO,
BBISIBIICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€M — NI M3Yy4YEHUS CBOICTB
BEIIECTB W XHMHWYECKHX PpEAKLUUN, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HaHUS — HaOIMIOJAeHHE, H3MEpPEHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT
(peaJibHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBWIaM  IOJb30BaHUsA  XMMHYECKOM  NOCYyIOW U
nabopaToOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBwiaM oOOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJYYECHHUIO W COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BEUIECTBA,
IUITAHUPOBAaTh W MPOBOJUTH  XUMHUYECKUE  SKCIHEPUMEHTBHI MO
pPacro3HaBAHHMIO PACTBOPOB LIEJIOYEN U KUCIOT C MOMOIIBI UHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHe).

K xoH1y oOydenus B 9 kj1acce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCSA YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUW: XHUMHUYECKUN
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, NIPOCTOE BEILIECTBO,
CJI0KHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEAKIUsl, XUMUIECKasi CBSA3b, TEIIOBOU 3P (HEeKT
peaknmuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJICKTPOJIMTHI,
HEAJNEKTPOJIUTHI, JJIEKTPOJIIMTHYECKAsT IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, Karaiu3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTuMble W



HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTaHOBJIEHUE,
ajoTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METAJUIMYECKas), KpUCTAIMYECKasi pemerka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW PpEAKLUHMH, MPEICIbHO JOIMYCTUMAs
koHneHntpanus [1JIK Bemectna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHATH ITU MOHITUS PU OMUCAHUU BEIIECTB U UX IPEBPALLCHUN;
UCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHS (HOpPMYI
BEILIECTB U YPABHEHU XUMUUYECKUX PEAKLINN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K
ONpeAeNEHHOMY KJIACcCy COEOUHEHHH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, MeETaJUIMUecKas)) B HEOPraHUYECKUX
COEIMHEHHUAX, 3apsij MOHA MO0 XUMUYECKOM (popMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COEAWHEHUMW, TUI KPUCTAIIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: ONUCHIBATH M XapaKTepU30BaTh
tabnmmunyio (opmy [leproamueckoil CUCTEMBl XUMHYECKHX AJIEMEHTOB:
pasnuyaTh TOHSATHS «TJaBHas mnoarpynma (A-rpynma)y W «moOouyHas
noarpymnmna (b-rpymma)», Manele W OoONblIM€ MEPUOMAbI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B MNEPUOJUYECKOM Tabmuue, C
YUCIIOBBIMM  XapaKTEPUCTHKAMU  CTPOCHUS  ATOMOB  XHMHWYECKHUX
AMEMEHTOB (COCTaB W 3apsa  sApa, oOImee 4YWCIo SJIEKTPOHOB U
pacmpenefieHue UX 10 DJEKTPOHHBIM CIIOSIM), OOBACHATH oOOLIue
3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
Mpejiesiax MajbIX MEPUOIOB U TJIABHBIX MOJArPYNN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOpPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBY YYacCTBYIOIIMX B PEAKIHMH
BEIIIECTB, TIO0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKHCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIME W CHEeHUPUUECKHEe XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKIAas OINUCAHUE
MPUMEPAMHA MOJIEKYJISIPHBIX WM HOHHBIX YPAaBHEHHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUM;

COCTAaBIISITb YPABHEHUS DJEKTPOJUTUYECKOW JIHCCOLMALMU  KHUCJOT,
1IEIIOYEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEAKIIU HOHHOTO



oOMeHa, ypaBHEHHUS pEakluid, TMOATBEPKIAIOIMUX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIH
MOCPEJICTBOM COCTABJICHHUS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUS XHMHUYECKHX TMPEBpPAlICHUH B pa3iIMYHbIX
yCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 Gdopmyse
COCTMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  MMOJB30BAaHUS ~ XMUMHYECKOM  TIOCYIOM |
nabopaTOpHBIM  00OpPYJOBAaHWEM, a TaKXKe TMpaBWia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBMU C WHCTPYKIHUSAMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TMOJYYCHHUIO W COOWPAHHIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKIAIONINE  KAYeCTBEHHBIH  COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kapoonar-, ¢ocdar-, cuiaukar-, Ccylibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OTEpAIl MBICIUTEILHOW NEATETHPHOCTH — aHaN3
M CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTEeMATHU3alNI0, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — IJIT WM3Y4YEHHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOII0/IeHNe, M3MEPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peanbHBId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO yacos
Ne HaumeHoBaHue pa3jieiioB u
KonTpoabHbie IIpakTnueckune
n/n TeM MPOrpamMMbl Bcero
padoThbI padoThI
Pa3nea 1. IlleppoHavyanbHble XUMHYECKUE MOHATHS
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2
MPAKTUYECKOU ESTETLHOCTH
YeJIOBeKa
BemiectBa 1 xXuMuueckue
1.2 15 1
peakuuu
Wroro no pazneny 20

Pa3nes 2. BaskHelilnne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

Boznyx. Kucnopoa. Ilonstue

2.1 6
00 oKcHaax

9 Bonopoa.Ilonsitue o kucnorax 2 |
H COIAX

)3 Bona. PactBopsl. [Tonsitue 006 5 I 1

OCHOBAHUAX

OCHOBHEI€E KJIaCCEI
2.4 . 11 1 1
HEOPTraHUYECKHUX COCTMHCHHI

Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumuidecknx 31eMeHToB /. U. Menn
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 7
XUMHUYECKHX dieMeHToB /. U.
MenneneeBa. CTpoeHue aTroma
Xumuyeckas CBs3b.

3.2 OKucauTenpHO- 8
BOCCTAHOBUTEIILHBIE PEAKITUN

Hroro no pazaeny 15
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoandyecTBO 4acoB

Ne i/t Kourtpoasubt | TIpakTuye
MPOrpaMMbI Bcero
e padoThbI padoTbI
Pasnen 1. BemecTBo 1 XMMHU4YecKHe PeaKINU
11 [ToBTOpenue u yriybiaeHue 3HaHUH 5 1
' OCHOBHBIX Pa3/IeIoB Kypca 8 kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4
peakuuit
13 DIIEKTPONUTUYECKAsT JUCCOLMALIMS. g | |
' XHUMHUYECKHE PEAKLINN B pacTBOpax
Wroro no pazneny 17
Pasnen 2. HemeTa/uibl ¥ MX COeTMHEHUS
21 OO01as xapakTepuCTHKa XUMHUYECKUX 4 1
' aneMeHToB VIIA-rpynmsl. ["amorensl
OO61as xapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé€ 6
COETMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
23 3neMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
COETMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepona u 8 1 2

erMHI/If/'I N UX COCAMHCHUA




Uroro no pazaeny 25
Paszpnen 3. Meta/uibl M X COeIMHEHUSA

3.1 OO61ue cBoiicTBa METAJNIOB 4

3.2 Baxueiinine MeTaymisl 1 UX COSTUHEHUS 16
Uroro no pazaeny 20
Paznen 4. Xumus u oKpysKamomas cpeaa

4.1 BemecTBa 1 MmaTepuanbl B AKHU3HU YEIOBEKA 3
Uroro no pazaeny 3
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacos
Ne A
1w/ Tema ypoka B Konrtpouabnsie | IIpakTnueckue | H3
cero
padoThI padoTsbI s
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU 1 (
yesnoBeka. Tena u BelecTna
) [TonsiTue 0 MeTO/IaX MO3HAHUS B 1 C
XUMHH
[Tpaktuueckas padorta Ne 1 «IIpaBuia
3 paboTHI B 1a0OpaTOPUU U IPUEMBI 1 1 C
oOpareHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM)
4 Yucreie BemrecTBa U cMecd. CriocoOnl | 1
paszeneHust cMecen
[TpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 1
OYHUCTKHU TIOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 1
7 XHUMUYECKHUE AIEMEHTHI. 3HAKU | b
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 [IpocTeie U c0KHBIE BENIECTBA 1 :
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 3




3aKoH MOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumuueckas opmyia. BareHTHOCTB
aTOMOB XUMHYECKHX DJIEMEHTOB

1 OtHocuTeNnbHas aTOMHAs Macca.
OtHocuUTeNbHAsE MOJIEKYJIIpPHAS Macca

12 MaccoBas 10JIs1 XUMHYECKOIO
3JICMCHTA B COCIMHCHUN

13 KonmuectBo BemecTBa. Moib.
MomnsipHas macca

14 DOU3NYECKUE 1 XUMUYECKHE SIBIICHUS.
Xumuyeckasi peakius

15 [Ipu3Haku U ycioBus NpoTEKaHUS
XUMHUYECKUX PEaKIui

16 3aKOH COXpPaHEHHS MacChl BEIIECTB.
XUMUYECKUE YPABHEHHUS
Brruucienus Koan4decTBa, MacChl

17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX
peakuui
Knaccudukanus XuMHIECKUX peakiui

18 (coenuHeHus, pa3noKeHus,
3aMeIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-

19 sHuMKIoneaucT. O000IIeHNE U
CHCTEMAaTH3aIus 3HaHUHN

20 Kontponbnas padota Nel o reme
«BelecTBa 1 XUMHYECKUE PEAKIIAI)

21 Bo3nyx — cmecsk razos. Cocras

Bo3ayxa. Kucinopoa — sneMeHT u




npoctoe BemecTBo. O30H

22

dusndueckre U XUMHUICSCKHUE CBOMCTBA
KHCJIOpOJia (PEeaKIuu OKUCIICHUS,
ropenue). [lonsTue 06 okcuaax

23

CriocoObI mosTyueHHs KUCTIOpo/a B
71a00paTOPHX ¥ MPOMBIILICHHOCTH.
IIpumeHeHue kucnopoaa

24

TemnoBoit 3¢ ekt XuMUIecKoi
peaxIuu, IOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH, IK30- U
SHIOTEPMHUYECKUX PEAKLIUAX

25

ToruBo (HeTh, yroiab U METaH).
3arps3HeHue BO3IyXa, COCOOBI €ro
IIPEIOTBPALLECHUS

26

[TpakTuueckas padora Ne 3 mo Teme
«Ilony4yenue u cobupanue KUCIOPO/a,
W3yYEHHUE €r0 CBOMCTBY

27

Bonopoa — snemeHT u npocroe
BenecTBo. Haxoxkienue B mpupoje

28

dusznueckre U XUMUYECKHE CBOMCTBA
Bojiopoaa. [Ilpumenenne Bogopoaa

29

TlonsaTHe 0 KHUCIIOTaX U COIIX

30

CrniocoObI mosryueHHs BOAOPOia B
nabopaTopuu

31

[Tpaktuueckas padora Ne 4 o Teme
«[lomyuenue u cobupanue Bo10poJia,
W3yYEHHUE ETO CBOMCTB)




32

Mounsipabiii 00bEM ra3oB. 3aKOH
ABoraapo

33

Brruncnenus o6bp€Ma, KoauyecTBa
BEIIECTBA rasa Mo ero U3BECTHOMY
KOJIMYECTBY BEIIeCTBA WU 00BEMY

34

Brruucinenus 006EMOB ra30oB O
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

35

dusznueckre U XUMUYECKHE CBOMCTBA
BOJIBI

36

CocraB ocHoBauuii. [Touarue 00
HHAUKATOpax

37

Bona xak pactBoputens. HacbllieHHbIE
Y HEHACBIIICHHbIE PACTBOPHI.
MaccoBast 1071 BELIECTBa B pacTBOpE

38

[TpakTuueckas padora Ne 5 mo reme
«ITpuroroByieHue pacTBOPOB ¢
OnpeaeIEHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEILIECTBAY

39

KonrponsHas padora Ne2 o reme
«Kucnopoa. Bogopoa. Boga»

40

Oxcuppl: cocTaB, KiacCupUKAIINS,
HOMEHKJIaTypa

41

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

42

OcHoBaHUsA: COCTaB, KJIaCCH(PUKAIIHS,
HOMEHKJIaTypa




43

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
OCHOBaHUI

44

Kucnotsr: cocraB, kmaccudukanms,
HOMEHKJIaTypa

45

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

46

Counu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI OJTYYCHHUS, XUMHUUECKUE
CBOMCTBA

47

[Tpaktuueckas padota Ne 6. Permenue
SKCINEPUMEHTAIIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COEUHEHUIN

48

I'eneTmyeckast CBA3b MCXKIY KilaccaMu
HCOPTraHNYCCKUX COG,I[I/IHCHI/Iﬁ

49

O06001IeHrEe 1 cUCTEMAaTU3aIHI
3HAaHUH

50

KonrponsHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeArHeHnH"

51

[TepBbie MOMBITKY KIaCCUPUKAITUU
XUMHUYECKHUX dIeMeHTOB. [lonstue o
rpynmnax CXOJIHbIX 3JIEMEHTOB

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
anementoB . 1. Menneneena

53

IIepuonsl, rpynimsl, HOATPYIIIILI




Crpoenne atomoB. CocTaB aTOMHBIX

54
saep. M3oTomsl
CtpoeHue IeKTPOHHBIX 000JI09eK

55 aToOMOB 3J1eMeHTOB [lepnoauueckoit
cuctemsl J. 1. MenaeneeBa
XapaKTepucTuka XMMHUYECKOTO

56 3JIEMEHTA MO €0 MOJIOKCHHUIO B
ITepuonnueckon cucreme /1. U.
Menneneena
3nauenue [leproguueckoro 3akoHa

57 JUIsl pa3BUTUS HayKU U mpakTtuku. . M.
MeunpneneeB — y4€HbIM, IEJArOT U
rpaKJaHUH
DNEeKTPOOTPULIATEILHOCTH ATOMOB

58 XUMHYECKUX DJIEMEHTOB/
Bcepoccuiickas npoBepouHast paboTa

59 Honnas xumuueckas cBI3b

60 KoBasienTHas nonsipHasi XuMU4eCKast
CBS3b

61 KoBaneHnTHas HenmonsipHas XUMHYECKast
CBS3b

62 CreneHb OKUCIICHUS

63 OKHCIUTEITFHO-BOCCTAHOBUTEIBHEIC
peaKkuun

64 OKXHCIIUTEIIH ¥ BOCCTAHOBUTEIIN




Kontponbnas padota Ne4 o teme

65 «Ctpoenue aroma. XuMHU€ECKas 1
CBSI3b)

66 PesepBHBIit ypoK. O606£I.[CHI/I€ " |
cHCTEeMaTH3allvsl 3HAHUH

67 PezepBHbIil ypoK. O6061J16Hne U |
CucreMaTui3anuda 3HaHUUu

68 PezepHsblit ypok. O0001IeHNE U |

cUCTeMaTHu3anug 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJibHble
padoThI

IIpakTHyeckne
padoThI

3

Ilepuonrueckuii 3aK0OH.
[Tepuonnueckas cucrema
XUMHYECKUX 31eMeHToB /1. H.
MeHnaeneeBa

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOWCTB XUMHUECKUX JIEMEHTOB
IIEPBBIX TPEX NIEPUOOB

Knaccudukamnmst 1 HOMEHKIaTypa
HCOPTraHNYCCKUX BCIICCTB

Bunn XMUMHYECKOU CBSA3U U THIIEI
KPUCTALUTMYECKUX PEMIETOK

Kontponbnas padorta Nel o reme
«IToBTOpeHnue u yriay0aeHne 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

Knaccugukarus XuMruueckux
peaKiuii o pa3IudHbIM MPU3HAKAM

ITonsiTHE O CKOPOCTU XUMHUYECKON
peakuuu. [IoHATHE O TOMOI€HHBIX U
TETEPOreHHBIX PEaKLIUAX

IToHsATHE O XUMHYECKOM PaBHOBCCHHU.

q)aKTOPBI, BJIMAOIIUC Ha CKOPOCTH
XUMHYECKOM PCaKIMU U MOJIOKCHUC




XUMHUYECCKOT'O paBHOBECHUA

OKMCIIUTEIIBHO-BOCCTAHOBUTEIBHEIC

? peakuuu
Teopus 21EKTPOIUTUYECKON

10 mucconuanui. CUIbHbIC U c1a0ble
AIEKTPOJIUTHI

11 HonHbIe ypaBHEHHS peakuil
XUMHYECKUE CBOWCTBA KUCIIOT U

12 OCHOBAHM B CBETE IIPEACTABICHUN
00 PIIEKTPOTUTHIECKON AUCCOIUAIIH
XUMHYECKUE CBOMCTBA COJIEN B CBETE

13 IpeJCTaBICHUN 00
AIEKTPOIUTUYECKON JUCCOLMAIIII

14 ITonsTHE O THApOIN3E CONEn

15 O06001IeHre U cuCTeMaTH3aIus
3HAHUH
[TpakTuueckas padota Ne 1.

16 «PeleHne 3KCcrnepuMeHTaIbHbIX
3aau»
Kontponbnas padota No2 o teme

17 «DNEKTPOTUTHYECKAS TUCCOIUALINS.
XUMUYECKHE peakllii B pacTBOPax»
OO61as XxapakTepUCTHKA FaJIOr€HOB.

18 XHUMHUYECKUE CBOWCTBA HA MPUMEPE
XJiopa

19 XiopoBogopoa. ColisiHast KUCIIOTA,




XUMHYECKHUE CBOICTBA, OJIyYCHUE,
MpUMEHEHHE

20

[TpakTrueckas padora Ne 2 o reme
«ITonmyueHue COMAHOM KUCITOTHI,
H3y4eHHUE €€ CBOMCTBY»

21

Brrurcnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIHid, €CJIU OJIUH U3
pEareHToB J1aH B U30BITKE

22

OOm1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl

23

AnnoTpomnHbie MOAU(PUKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTMHEHU I
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA
cephbl

24

CepoBopopo, cTpoeHue, (hUu3nIecKme
U XUMHUYECKHE CBOMCTBA

25

Oxkcunpl cepol. CepHas KUCIIOTA,
¢buznyecKkre u XUMHUYECKUE CBOMCTBA,
MpUMEHEHHE

26

XHUMHUYECKUE PEAKLIUH, JIEKALLNE B
OCHOBE IIPOMBILIIIEHHOT'O cr1ocoba
IIOJTyYEHUS] CEPHON KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY2KaroIlle Cpelibl COCAUHEHUIMHA
cepbl

27

Briuucienne MaccoBOil JOJIU BEIXOAa
MPOAYKTa PEaKIun

28

OOm1ast XxapakTepUCTHKA 3JIEMEHTOB




VA-rpynmel. A30T, pacnpocTpaHEeHHE
B npupoie, GU3nvecKue u
XUMHUYECKHE CBOMCTBA

29

AMMmuak, ero pusudeckue u
XHUMUYECKHE CBOWMCTBA, IMOJTyUYeHUE U
IpUMEHECHUE

30

[TpakTuyeckas padora Ne 3 o Teme
«Ilomydyenne amMmmuaka, U3y4eHue ero
CBOMCTB»

31

A3oTHas Kuciora, e€ Gpusndeckue u
XMMUYECKHUE CBOMCTBA

32

Hcnons3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPAIbHBIX
ynoOpeHuit. Xumuueckoe
3arpsAI3HEHUE OKPYXKAIOLEH Cpeabl
COCIMHEHUSIMU a30Ta

33

docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, puzndecKue u
XUMHUYCCKUEC CBOﬁCTBa, TMMOJIYyUCHHUC

34

Ucnons3oBanue pocdaros B
KauyecTBE MUHEPAIbHBIX YA0OpEeHUH.
3arpsi3HEHUE PUPOJTHON CpeIbl
dbocharamu

35

VYriepoa, pacnpocTpaHeHUE B
npupoje, GU3NIecKue 1 XUMHIECKUE
CBOICTBa

36

Oxcunpl yraepoaa, ux pusndeckue u
XUMHUYECKHUE CBOVCTBA.




DKOJIOTHYECKHUE TIPOOIIEMBI,
CBsI3aHHBIC ¢ OKcHIoM yriaeposa (IV)

37

VYTroJibHasg KHUCI0Ta U €€ COJIU

38

[TpakTrueckas padora Ne 4 o reme
"TlosryyeHune yrieKuciioro rasa.
KauecTBenHnas peakuus Ha kKapOoHaT-

n

HOH

39

[lepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHUSIX yTepoaa

40

Kpemuuii u ero coequHeHus

41

[TpakTrueckas padota Ne 5. Perenue
AKCTIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME
«Baxneinme HeMeTaIbl 1 UX
COETMHEHHUS»

42

KonrponsHas padora Ne3 o reme
«BaxHelnIne HeMeTaluIbl U UX
COCTUHEHUA»

43

OO01mas XxapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJUIOB.
Meraunueckas CBs3b U
METAJUINYECKast KPUCTAJUINYECKas
pemérka. PU3NYECKHe CBOKMCTBA
METAJUIOB

44

XUMHYECKHE CBOMCTBA METAJLIOB.
DNEeKTPOXUMHUYECKUN Psif




HanpsHKEHUH METaJIOB

OOu1re cnocoObl MOTyYSHHS
meTatoB. CruiaBel. Beruncienus no

45 YPaBHEHUSAM XUMUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMecH

46 [TonsiTHE O KOPPO3UU METAIIOB

47 Illenoynbie METaTIbI

43 OKcHuIbl M THAPOKCUIBI HATPUS U
KaJus

49 IllenoyHO3eMeNbHBIE METAJIIBI —
KaJIbIIMA U Mardui

50 Bakueiine coeTUHEHNUA KaJIbIU

51 O06001IeHNE U CUCTEMATU3ALIHS
3HaHUU

5 JKECTKOCTH BOJIBI M CLIOCOOBI €€
YCTpaHEHUs
[TpakTuyeckas padora Ne 6 o Teme

53 "KEcTKOCTL BOBI M METOJBI €6
ycTpaHeHus"

54 AmomMuHui

55 AM(oTepHbIe CBOICTBA OKCHIA U
TUAPOKCH]IA

56 Kenezo




57

OKcuIbl, THAPOKCHUIBI U COJIH XKelle3a
(IT) m »xene3a (III)

58

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUHI

59

[TpakTuyeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3374 110 TEME
«BaxkHenmme MeTaJliIbl U UX
COCIMHEHHUS

60

Brrunciienus 1o ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, ECIIU OJUH U3
pEareHToB JaH B U30BITKE WU
COAEPKUT NpUMeECH. Brrunciienus
MAaCCOBOM JOJIM BBIXOJa TPOAYKTa
peakuuu

61

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUHN

62

Kontponbnas padota Ne4 o reme
«Bakuenniue MeTayibl U UX
COEIHEHU

63

BenectBa u maTepuansl B
MMOBCEIHEBHON KU3HU YEI0BEKA

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollei cpeabl

65

Posnb xumuu B perieHun
HKOJIOTHYECKUX MPOOIeM

66

PesepBHeIit ypok. O600mIeHNE 1




cUcTeMaTH3alus 3HaHuH

67 PesepBHslil ypok. O600mIeHHE 1
cUcTeMaTH3alus 3HaHuH

68 PesepBHelil ypok. O600IeHHE 1

cUCTeEMaTHu3anusg 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1. Xwumus, 8 kinacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnuonepHoe obiectBo «M3narensctBo «lIpocBeiieHne»
2. Xwumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxmmonepHoe obmectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIbI UISA YUUTEJIA
1. Tabpuensa O. C., Bocko6oiinukoa H.II., SmyxoBaA.B.. HactonmpHas
KHHTA yuuTenst. Xumus. 8 ki1.: Meroaudeckoe mocodue. — M.: Jlpoda, 2020.
2. Xumus. 8 ki.: KoHTponbsHble U mipoBepouHbie padoThl k yueOHuky O. C.
[Mabpuensna «Xumus. 8 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YmakoBa u
ap. — M.: lpoda, 2019 .

3. KoHTposibpHbIe U caMOCTOATENbHbIE paboThl MO0 XxuMuu K yuebnuky O. C.
[Nabpuenssna Xwmumss. 9 / IlaaoBa H.C. — M.: «DOx3amen», 2022.
4.Tadpuensa O. C., BockobGoitnukoBa H. Il. Xummst B Tecrax, 3amauax,

ynpaxHeHusx. 8— 9 ki. — M.: [Ipoda, 2019.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
HUHTEPHET

http://www.mon.gov.ru MuarcTepcTBO 00pa30BaHUs U HAYKH
http://www.fipi.ru [Topran ®UIUN — denepanbHblii HHCTUTYT
[IEJarOTMYECKUX U3MEPEHUN

http://www.ege.edu.ru [Topran EI'D (uadpopmanmonnoit mogaepxxku EI'D)
http://www .probaege.edu.ru [loptan Enunslii sx3amMmeH
http://edu.ru/index.php ®enepansusiii mopran «Poccuiickoe oOpazoBaHHe»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbublii ieHTp
TECTUPOBAHUS.

http://www.pedsovet.org Bcepoccuiickuit Untepuet-Ilencoser.
http://ru.wikipedia.org/ - cBOOO HAS SHITUKIIOTICANS;
http://him.1september.ru/ 3nekTpoHHasE BEpCHs Ta3€Thl « XUMUS»;

noptan (Metoauueckue pa3pabOTKH A7l YPOKOB XUMUH, IPE3CHTAIIH );
http://www .uroki.net — pa3paboTKu ypOKOB, CIIEHapHUU, KOHCTIEKTHI,
MOYpPOYHOE TUIAHUPOBAHHUE;

http://www.it-n.ru — ceTb TBOPYECKHX YUUTEIIECH;
http://festival.1september.ru/ - ypoku u npe3eHTaIuu;

http://infourok.org/ — pa3paboTku ypoKOB, IPE3CHTAIUH.
http://kontren.narod.ru - uHdopMaMOHHO-00pa30BaTEILHBIN CAUT JJIS TEX,
KTO M3y4aeT XUMHUIO, KTO €€ MPEMoaeT, A/ BCEX KTO HHTEPECyeTCs XUMHUEH.
http://www.alhimik.ru/ - ATXUMUK OTMH U3 JIyYIIUX CAUTOB PYCCKOSI3BIYHOTO
XUMHYECKOTO MIHTepHEeTa OPHEHTUPOBAHHBIN HAa YUUTENS U YICHUKA,

npernogaBaTciisi U CTy ACHTA.



