INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (OPMUPOBAHMUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (PYHKIITMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IEeSITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YpPOBHSI K JIPYyrOMY, BBINOJHSAS (QPYHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJIU, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTEIbHOCTH, HAayYHbIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOW IEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3yUYEHUS XHMHUHM Ha YPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HMU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAst Macca. MaccoBas ol XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHMs MaccChl BELIECTB. XMMUYeckue ypaBHeHMs. Knaccudukanums
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ JIabopaTopHbBIM O00OpPYAOBaHUEM, U3YUEHUE U OINHMCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KHCIOTON) SABICHUH, HAOII0IeHUE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS Macchl, CO3/aHHUE MOJENeH MOJeKyI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue kucmopoma. CmocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib U MeETaH. 3arps3HEHUe
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

MonsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupojie U B KU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsI3b MEKY KJIaCCaAMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUUi HEUTPAIW3aLNH, ITOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aiemMenToB JI. M. MengeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB IMEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLMUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBIAIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuyeckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanui. CHUIIbHBIE U CIIA0BIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E COJEN.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3NIUYHBIX (PAKTOPOB, MCCIEIOBAHUE AIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue ocanka, BbIACICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, Ueno4amMu). XJIOpOBOAOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31eMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X QU3NYEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHE. KauecTBeHHas peakmus Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe ¥ XUMHUIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MoAM(UKAIINK, PACIpPOCTPaHCHUE B TpHpojae, (U3NYECKHE W XUMHUYCCKUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza rino0anbHOTO TMOTEIJICHUS] KIKMMaTa, MNapHUKOBBIM
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOJIYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMmHHsi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIHUE (PU3NYECKHE M XUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBAaHUS caxapa IO JCHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AUMOJACHUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHE, COOMpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaJUIoB. MeTtamindeckasl CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CIoCcOOBI 3amUThl UX OT Kopposuu. CrjaBbel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbl U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pusnyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKJIeHUE B mpupone. Pusnmdeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA *kese3a. Okcuibl, Tuapokcuabl u conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEPUOJUYHOCTh, HAONIIOJCHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpPaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTalOTCsd B XOJi€¢ OOyYeHHs XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEIbHOU AEATENBHOCTA B COOTBETCTBUM C TPAJULIMUOHHBIMU POCCUMCKUMU
COLIMOKYJITYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHSATHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaIOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXalT  TOTOBHOCTh  OOYyYaloIIMUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlMi U
pacIIMpeHNE ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAay4YHOMY HAaclelui0, MOHMMAaHHUs 3HAYEHUS XUMUYECKOM HAyKh B JKHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEpPHOW MH(pOpMaIleil o
NEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHHS:



MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpPaBUJIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOW JIE€ATEIBHOCTH NpU
BBIIIOJIHEHUH YYE€OHBIX, IO3HABAaTEIbHBIX 3a/1ad, BBIIOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE I[IOBEJEHUE U IMOCTYNKM CBOMX TOBapHUIUEH C MO3ULIUHU
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTaBIIIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOU KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IPUPOIHON CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJYYEHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJUMbIEe i1 OOBSCHEHUS HaOJIIOaeMbIX IPOLIECCOB U SIBICHUH,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYyJbTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypoi, JOCTYMHBIMU TEXHHUYECKUMH CpeACTBaMH HH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M MO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTH H
CIHOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpAaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3/10POBbA:

OCO3HAHWE IIEHHOCTU MU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HENpUATHE BPEIHBIX IPUBBIYEK (YIOTPEOICHUS alIKOTroisl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTA COOJNIO/IEHNs TIpaBUJ OE30MAaCHOCTH TMpU OOpalleHHH ¢
XUMHYECKUMHU BEIIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3y4YeHHUI0 podeccuil 1 Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy W pe3yibTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHHsI TPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN NpodhecCuOHATBbHON AESATENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM Cpee;



6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKH 1I€JIeCO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KaK HCTOYHHKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3zomacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble TIPU M3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl IJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEeM M MyTell UX pelieHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MPOIECC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCITIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHUHE MHpa, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT0O3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISITHBHBIC), KOTOphIE 0OecneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO y4eOHOMH
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JOTHUYECKOTO MBIIIJIEHHUS MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKUE paCCyXIAeHUs (MHIAYKTHUBHBIC, ICNYKTUBHbIC, 10 aHAJIOTHUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe NO3HAHUS TNOHATUA (NPEIMETHBIE U
METaNpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMUYECKON pEeaKuu — MpU PEUIeHUH Y4eOHO-TI03HABATENbHBIX 3314, C YUETOM
ATUX MOJIECTBHBIX MPEJICTABICHUI BBISIBIATh M XapaKTEpU30BaATh CYIIIECTBEHHbIC



IPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEaKIIUH,
BBISABJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEUMS B U3yUaEMBIX MPOLECCAX U SIBICHUSX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHHUE HCIIO0Ib30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KaueCTBE OCHOBBI JJIsI (POPMUPOBAHUS TUIIOTE3BI 10
IPOBEPKE MPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE ONBITA IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEJICHUIO
YUYEHHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIEIOBAHUS, COCTABIIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, MOIYyYaeMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOIyJIIpHAsl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHEeTa), KPUTHYECKH OLIEHHMBAaTh MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3aMpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONPEEIEHHOIO TUIIa, TPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUIFOCTPUPOBATh PpEIIAEMbIE 3aJa4l HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B Ipolecce Yy4eOHOM U
UCCJIEI0BATENBCKONW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCHI (B XoJe Juanora W (Wiau) JOUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMOl  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3aa4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUI0
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);



yMEHUsI Y4eOHOro COTPpYAHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
MO3HABATEJIbHOM W MCCJIEAOBATEIbCKOW  JIESITEIBHOCTH IPU  PEUICHUU
BO3ZHMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIAaCOBaHUS
no3uiuil (00CcyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, OIPEACIICHHE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BEIOMpATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIIBHO COCTAaBJATh WIM KOPPEKTHPOBATH
MPEIUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
WCITOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMbl€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 00513aTEIbHOTO
COJIEp>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepanbHON padoyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JIercTBUM, crnenuduuecKkue g IPEAMETHOH 0o01acTh  «XHUMHS», BB
JNEATEIBHOCTH [0 IIOJIYYEHWI0 HOBOI'O  3HAHUs, €r0  HWHTEpIpETaLUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0J1s1 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasi peaklus, KiIacCU(pHUKalUs peaKiHil: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AP0 aTOMa, JJICKTPOHHBIM CIOW aroma, aTOMHasi OpOWTalb, PagnuycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHASI U HEMOJISIPHAsl KOBAJEHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccOBas JI0JS BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
INPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMIA;



UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUS (opMyd
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. WM. Menngeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHa ABOTraJipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpyrmma)y, manbsie u
OOJBIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeieieHUe X MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIAsi ONMUCAHNE PUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEPAllMA MBICIUTENBHON AEATENIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTEeMAaTH3aIlI0, KIaCcCH(pHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUSI — HAOIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );



cleioBaTh ~ IpaBWJAM  IOJb30BaHUA  XMMHYECKOM  IOCYyIOW U
7a0b0paTOpHBIM  000pPYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TONYYEHUI0O U COOMPaHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUJAHUPOBAaTb M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C OMOILBIO NHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE€, OOpaTUMble U
HEOOpaTUMBbIE pPEaKLHH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAsl, MOHHAS,
METaJuIMyecKasi), KpHUCTAJUIMYEcKass peméTrka, KOppo3us METalJIOB,
CIUIAaBbI, CKOPOCTb XUMHWYECKOW pEaKUWH, TMPEIeIbHO JOMyCTHUMAs
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IIOHATHM U
IIPUMEHSATH T MOHTHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHUS (HOPMYT
BEIIECTB M YPABHEHUN XMMUYECKUX PEAKIUIA;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCOMHEHUSAX pPA3JIMYHOIO COCTaBa, IMPUHAMIECKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCOWHEHUU 1o ¢opmyrnaMm, BHUI XUMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COCAWHEHUM, TUI KPHUCTAUIUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBathb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH M XapaKTepHU30BAThH
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMUMHYECKHX 3JIE€MEHTOB:
paznuyaTh TOHATHS «rjaBHas moarpymma (A-rpynma)y U «mobodyHas



noarpynmna (b-rpynma)», manble u OojbllIME€ MEPUOABI, COOTHOCHUTH
0003HauYEHUs, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npejesiax MajibIX MMEePUOIOB U TJIABHBIX MOATPYII C YUETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHUIO CTENECHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJTBEPKIAs ONHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINM HOHHOTO
oOMeHa, ypaBHEHUSI pEakiHii, TOATBEPKAAIOIIUX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIEeMEHTa 1o (dopmyse
COCIMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONMOaTh  MpaBuUja  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMH TIO BBITOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BENIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKUUH, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAcMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uoaua-, kKapobonar-, ¢ocdar-, cuwimkar-, cyibdar-, THIPOKCHUI-UOHBI,
KaTUOHBl aMMOHMSI MU HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;



PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEIHLHOU NEATEeIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIEeHNE, CHUCTEeMAaTH3aINI0, BEHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWid, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaKIuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
31 XUMHIECKIX S1EMEHTOB J1. 1. ! https://m.eds00.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aToMa
XuMHueckas CBS3b. Bu6 LIOK
nOJIMOTEeKA
32 ORHCIHTEILHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIINH
bubnunoreka LIOK
" 15
TOTO HO pasiery https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPO'PAMME
9 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/m P Konrtpouabnbsie IIpakrnuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peakuuu
11 [ToBTOpeHue U yriaydieHrne 3HaHui 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIEeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnoreka [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAST JUCCOLIHAITHSI. 8 1 1 bubnuotexa [JOK

XUMUYECKHUe pCaKknuu B paCTBOpax

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 s1eMeHToB VIA- el Cepa u eé 6 bubmorexa LOK
' TPYIHBL £6p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas XapakTepUCTHKA XUMUYSCKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hochop u ux 7 bubmorexa HOK
' PYHTIRL ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO011as XxapaKTEPUCTUKA XUMUYECKUX
2.4 3neﬁeHT01§) IVAl-jr bl YTJIepoa 1 8 bubmorexa [IOK
' . PYIIIBL. PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3znen 3. MeTaiibl 1 HX cCOeAMHEHUA
bubmmoteka IIOK
3.1 i 4
Obmme cBOHCTB METAIIOR https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
3.2 B i 16
AKHEHIINE METAUIBI K MX COETHHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paszgea 4. Xumus 1 oOKpysKamomas cpeaa
4.1 BemiecTBa 1 MaTepualbl B JKM3HH YeI0BEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Xumusi, 8 kimace/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 knacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
Axk1monepHoe obmiectBo «M3marensctBo «lIpocBerienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus MeTtoauueckoe mocodue — 6a30BbIii
ypoBeHb» - M.: JIpoda 2022 rox.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUS B TECTaX, 3aja4yax,
ynpaxkHeHusx. 8-9 kiace» — M.: Jlpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 8-9 kiacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 8 Kiacc:
Hacronbnas kaura juist yuurens». Yacts 1 — M.: poda, 2019 rog.
5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBeaenckas «Xumus 9 knacc:
Hacronbnast kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.
6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3agauu 1o XUMUU U
croco0sI ux pemenus» - M.: «Jlpoday», 2021rox.
7. B.I'. JlenncoBa «Xumus 8§ Kjacc moypoYHbIE IJIAHBI 110 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.
8.B.I'. JlenncoBa «Xumus § Kjacc MOypOUYHBIE IUIAHBI M0 YUEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.
9. O.C.I'abpuensn, N.I".ocTpoymMoB «XMUMHUYECKUH IKCIIEPUMEHT B ITKOJIE § -
9 knacey; - M.: Jlpoda. — 2019 rog.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChHI CETU
NUHTEPHET
http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN»
bubmuotexa I{OK https://m.yschool.edu.ru/
bubmuoreka IIOK https://m. edsoo.ru/
bu6simorexa POIII https://resh.edu.ru/
http://him.1september.ru Equnas xomnexius LIOP: IIpeagmeTHas KOMUIEKIHS
«XHUMHUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAy4YHbBIE
skcriepuMenThl: xumus. Komekmus Poccuiickoro o0rieo0pa3oBaTeaIsHOTO
nopTana



