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INOACHUTEJIBHASA 3AIIMCKA

[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 (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYEeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBINONHAS (GYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[Ipy w3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH 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
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATENIbHOCTH, HAayYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOIEro MHpA, MCHOJIb3Yys 3HAHUS W ONBIT, MOJyYCHHBIC NPH H3Y4YECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpOo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHWS B XUMHH. UHCThIE BellecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsh aTroMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOM, MpaBWiIaMH paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jioxeHHe TMAPOKCHAA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
COMM, HaOJIOJEHHE W  OMNHCAHME  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxaenuwe kuciaopoga B HOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



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

TernoBolt 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

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

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcunbl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKHUE CBOWCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TropeHus (moxapa), O3HAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PAClNO3HABAHME W HU3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3aumMozcicTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACHUCTBUE BOJBI C METAJUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIIBHBIX 33/ad IO TeMme «BakHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas ©  JJIMHHONEpPUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aTOMOB TepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYyNIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHrue OoOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MexXnpeaMeTHBIX CBsi3ed NMpH W3yuyeHHMH XHMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK ¥ MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, AaHaJlu3, CHHTE3, KJIacCUpUKAIMs, MEePUOJUYHOCTb, HAOIIO/ICHHE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUecKHe BEIHMYMHBI, €IMHULIBI
U3MEPEHMs], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHIUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMO0OOpa30BaHUIO, MPOEKTHOM U HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE MOCIEACTBHA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yYEHHUIO Tpodeccuil U TpyJia pa3IMyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPhl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSMH), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KAa4eCTBE OCHOBBI Ui (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXKJaeMol  TeMmbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yIbTAaTOB BBIMOIHEHUS XUMUYECKOTO JIKCIEpUMEHTa (71a00paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh IENH NeATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh ¥ AHAJTM3UPOBATh KOHTEKCTHI, IPeIjlaraéMble B YCIOBUU 3aJJaHU.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crneruduueckue IS TpeAMeTHOM o0jacth  «XUMHUS», BHUJIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCAMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAcCOBasl JOJIs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeneHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas ONUCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSIDHYIO MAacCChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CUCTEeMATHU3allMIo, KJIacCU(UKALNIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  TMpaBujaM  MOJIb30BaHUS  XUMHUYECKOW  MOCYIOM  H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeELIECTB (BOAOPOJAa M KHCIOpPOJa), MNPUTOTOBIECHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHUE

KosunyecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHs — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK

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

YeJioBeKa

12 BerectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢

Hroro o pasneny 20

Pa3nes 2. Baskneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. ITonstue o kucinorax 3 1 bu6nmorexa LIOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToM0B.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [Tepuoanueckuii 3aKoH U 7

bu6nunorexa LIOK
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.

32 ORHCIHTENE O- 8 ﬁﬂ?ﬁﬁ:ﬁggﬁmws?c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
bub6nmmoreka [IOK
Hroro no pasaery 15 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 buGnuorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[Ipenmer xumuu. Poiap XuMuUM B KU3HU bu6mmoreka [IOK
1 1 1-a nemens
yejgoBeKka. Tera 1 BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUH 1 1-1 Hemens bubmorexa [JOK
A A https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U MPUEMBI bubnuorexa [JOK
3 1 2-s1 HeJens
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucrele BemecTBa 1 cMech. CriocoOb! bu6mmoreka [IOK
4 . 1 2-51 Henlelst
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3znenenue cmeceli (Ha npumepe 1 3-s Henens bubmmorexa [JOK
. . PHMEp A https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 3-
TOMBI M MOTICICITH HHEAETA https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU bubnmnoreka [JOK
7 1 4-g gepend
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 4-
8 POCTBIE U CIIOKHBIC BEIIECTBA s HEeJeIsI htts://m.edsoo.ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 5-s Hepens bubmorexa [JOK
SIAPHOE I3 8 https://m.eds00.ru/ff0d2d50
10 3aK0H OCTOSHCTBA COCTaBa BEILECTB. 1 5-suemenss  bubnmoreka [IOK
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Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

11 6-s1 Hene
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca A HEAST https://m.edsoo.ru/ff0d323c
MaccoBas 10J11 XUMHUYECKOTO bubnmoreka [JOK
12 6-s1 Hemes
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
Konunuectso BemiectBa. MoJib. bu6mmorexa [IOK
13 7-9 Henens
MognspHas macca https://m.edsoo.ru/ff0d5230
DU3NYECKUe U XUMUYECKUE SBJICHHUS. bubmuoreka [JOK
14 7-1 He et
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [IpuszHaku u YCJ'IOBI/I}I“ MIPOTEKaHUs 8.5 Hexes bubnuorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
16 8- Hemens
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brrurcnenus: KoJIm4uecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX 9-s1 Henens bubmorexa [JOK
B N yp A https://m.edsoo.ru/ff0d5708
peaxuit
Knaccudukanuss XaMUYECKHX peakIni
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS e 9-s Hexmens bubmorexa [JOK
g P ’ A https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeaucT. O000IIeHNe U 101 bubmmorexa [OK
1 AHCT. Hf HeeIst https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel o teme 10-s1 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM Henens https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3nyxa. Kucnopon — snemeHT u Ll bubmmorexa [TOK
Ayxa. PO He eIt https://m.edso0.ru/ff0d448e

npoctoe BemecTBo. O30H
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS Ll bubmmorexa [JOK
PoA 1 ’ HezeNs https://m.eds00.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 JabopaTopun iqn OMLII_HJIe}f)H(iTI/I 12 bubmoreia LOK
PaTOPHI 1 TP ' Hezes https://m.edso0.ru/f0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI

24 peakuuu, MoHsATUE O 12-5 bubnuoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U Heaens https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
TomnuBo (He(dTh, Yroiab U METaH).

25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 13- bubmorexa HOK

p yxa, HEJens https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 o teme
26 «[Tony4yenne u cobupanue KUCI0poia 13- bubmmorexa [OK
ya N p poaa, Henens https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)

97 Bonxopon — anemeHT u mpocToe 14-g bubnnoreka [JOK
BelecTBo. Haxoxaenue B npupoae Henems https://m.edsoo.ru/ff0d4dd0
duznyueckne 1 XMMUYECKHEe CBOMCTBA 14-5 bubmuorexa [JOK

28
Bojopoa. [Ipumenenue Bogopoaa Heeunst https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KMCIIOTAX U COMAX 155 bubmorexa LIOK

HeJens https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOA0PoOia B 15-s bubnmoreka [JOK
naboparopuu HeJes https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 mo Teme

31 «[Tony4yenue u cobupanue Bogopoa 16- bubmmorexa [OK

i N p FOpoaa, HeJens https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTB)
32 MounsipHbiii 00BEM ra3oB. 3aKOH 16-s bubnnorexa [JOK
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ABoraapo HeJens https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4YeCTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 17 bubmorexa LHOK
. . Y HeJens https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruucnenns 005EMOB Ta3oB 1Mo
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA 17 bubmorexa LHOK
P . peart . HeIeus https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKnue 1 XMMHUYECKHEe CBOMCTBA 18-s bubnuorexa [JOK
BOJIbI HeJens https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsarue 00 18-s1 bubmuorexa [JOK
36
WHJUKATOpax HeJes https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwimeHHbIe
37 Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 19-1 bubmorexa HOK
B p ppL HeIeus https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o teme
38 «IIpurorosiieHHE PaCTBOPOB C 19-1 bubnnorexka [JOK
onpencnEéHHON MacCOBOU J10EN HeJens https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTpoasHnas padora Ne2 no teme 20-s1 bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» Henems https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KIacCuUKaIs, 20-s1 bubnmoreka [JOK
HOMEHKJIaTypa HeJes https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 21 bubmorexa HOK
’ p HeJes https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, 21-a bu6mmorexa [IOK
HOMEHKJIaTypa HeJest https://m.edsoo.ru/ff0d67ca
43 [TomydyeHue U XUMHYECKUE CBOMCTBA 22-51 bubmuorexa [JOK
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OCHOBaHMI HeJens https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, 22-s1 bubmuorexa [JOK
HOMEHKJIaTypa HeJens https://m.edsoo.ru/ff0dfee2
[TomydyeHue U XUMHUYECKUE CBOMCTBA 23-s1 bubnmoreka [JOK
45
KHCIIOT Hezens https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIATYypa,
46 CHOCOéBII) oI )eHm{ XI/IMI/I‘IZ(IZ)KI/IC 23 bubmorexa LOK
y YR HeJeIIst https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME 24-51 bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX Heens https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 ['eHeTnyeckas CBSI3b MEXAY KJaccamu 24-5 bubnuoreka [IOK
HEOPraHUYECKUX COCIUHEHUI Heens https://m.edsoo.ru/00ad9a50
25-s bu6mmoreka [JOK
49 O06o0meHre 1 cucTeMaTr3aIus 3HaHUI
H & HeJens https://m.edso00.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 25 bubmorexa HOK
i, P HeJIeIs https://m.edsoo.ru/00ad9ela
COeTMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XI/II\I/)II/I‘ICCKI/IX AJIEMEHTOB ?IOHSI?I/IG 0 265 bubmmorexa [OK
' HeJens https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 [Tepuoaumyeckas cHCTEMa XUMUYIECKUX 26 bubmorexa HOK
PHOA HeZens https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIIHI 21 bubmorexa [JOK
PHOJIBL, TPYTIIBL, HOATPYT Hezens https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX 27-s1 bubnmuotexa [JOK
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anep. N3oTomsl HeJens https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoii 28 bubmmorexa [JOK
pHOA HeJens https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KCHHIO B 28-s1 bubmuorexa [JOK
[Tepuomuueckoii cucreme /1. U. HeIeus https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHUs HayKu U npaktuku. /. 1. 29-51 bubnuorexa [JOK
MeHeneeB — yu€HbIi, eIaror u Henems https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubrit ypok. O60011eHNE 1
58 CI/ICTEM&TI/ISZP ust 3HaHI/II7IIlI / 297 bubmorexa LHOK
13an HeeIst https://m.eds00.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTponsHnas padora Ne4 o teme
30-s bu6mmoreka [IOK
59 «CTtpoenne aroMa. XUMHUYECKasI CBS3b)
. HeAens https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB 30-s bubnmnorexa [JOK
60
XUMHYECKHUX DJIEMEHTOB Heeunst https://m.edsoo.ru/00adaab8
61 HonHast XuMu4eckast CBSI3b 3l bubmmorexa [JOK
HeJens https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHast XuMu4yecKas 31-s bubmuorexa [IOK
CBSA3b Heens https://m.edsoo.ru/00adaab8
KoBanenTHast HenossipHast XMMHYECKas 32-s bubnnoreka [JOK
63
CBSI3b HeJens https://m.edsoo.ru/00adaab8
32-a bu6mmoreka [IOK
64 CrerneHb OKUCIICHUS
HeJens https://m.edsoo.ru/00adae28
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65 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 33-s1 bubnmoreka [JOK
peakuu HeIes https://m.edso0.ru/00adb076
33-a bubmuoreka [JOK
66 o 1
(HCITITTEIIL T BOCCTAHOBHTEAH HeJens https://m.edso00.ru/00adb076
PesepBHeiit ypok. O600ICHHE 1
P P iﬂ 34-5 bubnmoreka [JOK
67 CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe 1
Hezens https://m.edso00.ru/00ad9ch2
«CtpoeHne aroma. XUMUYECKas CBS3bY
68 PesepBHblit ypok. O6o0mIieHNE U 1 34-5 bubnuoreka [IOK
crucTeMaTu3alurs 3HaHUI Hezens https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITIOHATHUA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJIIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs peaKius,
KIaCCU(UKALUSA  PEAKIHMA:  PEaKUu  COCAMHCHUS,  PCaKINH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pEakiuu OOMeHa, JK30- U
SHJIOTEPMHUYECKUE PEAKIHH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBop,

MacCCoBasd A0J BCIICCTBA (HpOI_[eHTHaH KOHI_ICHTpaI_[I/IH) B paCTBOpPEC

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHX HOHATHU U

MMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

14

1.5

1.6

MCIIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JJII COCTaBi€HHsI (HOpMYI

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUsT MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

OHpeI[CJ'IHTI) BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHBIX
COETUHEHMAX

KIACCU(PUIIUPOBATh XUMHUYECKHE peakiuu (M0 YHCIy U COCTaBy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)

1.7

1.8

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

BBIUUCJIATHE MACCOBYHO JOJIO XHUMHYCCKOI'O 3JJICMCHTA II0 (I)OpMy.]'IC

COEIMHEHN,

1.9

BBIYUCIIATE MaCCOBYIO OO BCHICCTBA B paCTBOPE

1.10

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTOAbBI IMO3HAHUA — Ha6J'IIO)IeHI/Ie,

U3MEpEeHue,  MOJENIMPOBAaHUE,  HOKCIEPUMEHT  (peajbHBli U




MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

2.1

2.2

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHUX MOHSTHH: OKCH I,
KHcCJj0Ta, OCHOBaHUEC, COJIb

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJaccy

COeMHEHUH 1o Gpopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapaKkTepu3oBaTh (ONHUCHIBaTh) OOLIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAaHUE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYAOH W
1a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o000pa3HbIX BENIECTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKNE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

WH/IMKAaTOpPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckunn 3akoH u Ilepumomuueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

PaCKphIBaTh CMBICII OCHOBHBIX XHMHYCCKHX TTOHSTHM: AApO aromMma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paaunyc atroma,
XUMHYECKas CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHad CBA3b,
QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHUEC DJIEMECHTHI

3.3

OTMHUCHIBATh W XapaKTepu3oBaTh TaOnmunyio (Gopmy Ilepuomnueckoit

CUCTCMbl XHWMHUUYCCKHX JSJICMCHTOB: pPa3IM4aTbh IMOHATUSA «TJIaBHAA




3.4

noarpynna (Arpynma)» u «mobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPUOabI

packpsiBaTh cMbica Ilepmoaudeckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCUTh  O00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  Tabuwuile
«ITepuognyeckas cHCTEeMa XHUMHYSCKHX 2JIEMEHTOB .M.
MenjeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMUYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee 4Yucio

AIIEKTPOHOB U PACIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpECIATh  CTENEHb  OKHUCJIICHUS JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpEeNeNsATh BUJl XUMHYECKOM CBsi3U (KOBAJIGHTHAass W HWOHHAs) B

HCOPraHUYCCKUX COCANHCHHAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenver xumuu. Ponp XUMuUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HaYK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BC€IICCTB

ITonsarue o METOJaxX ITO3HAaHHUA B XMMHHU. YucTele BEIIecTBa U CMECH. Crioco051

paszeieHus cMecen

1.3

1.4

1.5

1.6

1.7

ATOMBI WH MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI  XMMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast OISl XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHHII BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ

dusnueckue U XMMUYECKUE ABJIICHHUSA. XUMHUYECKAs PEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BEUIeCTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY/I0M, C paBUIIaMU
pabotel B Jjaboparopuu U TpuéMamMu oOpaimieHuss ¢ J1abopaTOpHBIM
00OpyJOBaHUEM, HU3yUYE€HHE W OINHUCaHHE (U3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIEeCTB, HaOioaeHue ¢(u3nyeckux (MIaBJIeHHE BOCKa,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpEeHWe  CBEYH, NPOKAIMBAHWUE METHOH  TPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HaONIONEHHWE M ONHCAaHUE
NPU3HAKOB MPOTEKAHHWS XHUMHUYECKHMX peakuuid (pa3joxkeHHe caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoOJIEHCTBUE XKelle3a C pacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszeneHus: cMecel (C MOMOIIBIO MarHUTA,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOIO/IEHHE U OMMCAHUE PE3yJIbTaTOB MPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXpPaHEHMsI MAacChl, CO3JaHHe MoJeen

MOJIEKYJ (IIapOCTEPKHEBHIX )




Bakueiiue npeacTaBuTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kuciopom — anemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusndeckrue M XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4YeHUsl KUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — alIoTponHas MoAU(GUKALH KACIOpoIa

2.2

TennoBoil >3 PeKT XUMUIECKOH peaKy, TEPMOXUMUYECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa,

yCHIIEHUE TTApHUKOBOTO 3(pdekTa, pa3pynieHrne 030HOBOTO CIIOs

2.3

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue Bojopoaa B IPHPOJE,
du3uYecKre W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITOIYYCHHS.

Kucnors! 1 conn

2.4

2.5

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®uznyeckue CcBOMCTBa BOAbl. Boma kak pactBopurtens. PacTBOpbI.
HacpllieHHble 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBasi noJis BelecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BO/IBI.
OcHoBanus. Ponb pacTBOpoB B Npupojie M B XKM3HU uenoBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHHE MPUPOIHBIX BoA. OXpaHa M OYHCTKa

MPUPOAHBIX BOJI

2.6

2.7

2.8

2.9

2.10

211

Knaccudpukanuss Heopranmveckux coenunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE
cBoMcTBa OKcHI0B. [lomyuenue okcuaoB

OcHoBanust. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnotel. Knaccudukanus kucnor. Homenkinatypa kucnor. dusmnueckue u
XUMHYECKHE CBOMcTBa KHCIOT. Pgan axkxtumBHOcTH MeTayioB H.H. Bekerosa.
[Tonyuenue kucinor

Commu. HomeHnknartypa coseil. @uU3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue coseit

I'eneTnyeckas cBsI3b MEXK/y KlaccaMi HEOPTaHUYECKUX COCTUHEHHMN
XUMHYECKUN  AKCIEPUMEHT: KAaYeCTBEHHOE ONpENEJICHUE  COJAEpKaHUA

KHCTIOpOJla B BO3/yXe, MOJIyueHHe, coOupaHue, pacro3HaBaHHE U U3YyUEHUE




3.1

CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME WX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOPOAa (rOpeHHe), B3auMoOeicTBUE
Boziopoaa ¢ okcugoMm Menu(ll) (Bo3MOXKHO HCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmrofieHne oO0pa3llioB BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJE€H PacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHWCTBHE BOJbl C MeTaJlaMU (HaTpUEM M KajbIUEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPacTBOPOB
KUCJIOT Y IIEJIOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAECHUE W3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojeiictBus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I10JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmMe Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCU(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

3.2

3.3

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMUMUYECKUX dy1eMeHToB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuonnueckont cucremsl xumuueckux odnemeHroB J[.M. Menzaeneesa.
Ilepuonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa v rpymuiibl 3JICMCHTA

Crpoenue atomoB. CoctaB atoMHbIX siiep. M3oronsl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 00O0JIOYEK aToMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepuonnueckon cucremsl [I.M. MenneneeBa. XapakTepucTUKa XUMHAYECKOTO

3JIEMEHTA 1O ero nojoxkeHuto B [lepuoanueckoil cucteme [I.1. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paanyca aToMOB XHUMHYCCKUX OJICMCHTOB,




3.5

METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIIaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHs Haykd W npakTuku. .M. MenneneeB — y4€HbIA U
rpak aHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHass W HEMOJApHAs) CBS3b.

DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crencup okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pCaKkuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

XUMUYeCKUM OKCIICPUMCHT. H3Y4YCHUC o6pa3u0B BCIICCTB MCTAJIJIOB U
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA LUWHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOHIUX IIPUMEPBI OKUCJIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (TOpeHue, peakliuu pa3ioKeHUsl, COeIMHEHUS)




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus. 8 knacc : yue6nuk / O.C. 'aGpuenss. — 6-e u3z., crepeotun. — M. :
Hpoda, 2017. — 287

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1.  Xwuwmwusa. 8 knacc : yueOnuk / O.C. 'abpuensH. — 6-¢ uzm., crepeoturt. — M. :
Hpoda, 2017. — 287

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/ - Poccuiickas 3JIeKTpOHHAS IITKOJIA

https://edsoo.ru/- Equnoe coaepskanue o01ero oopa3oBaHus

https://www.school-collection.edu.ru — Enunas kotekmus nmu@poBbIX
o0pa3oBaTeIbHBIX PECYPCOB
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