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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepalibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeaycCMaTpUBaET pACIpEAesiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBAaTEIbHOCTh W3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera st
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IEJIeH W3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XUMHHM CIYKUT OCHOBOM il (OPMUPOBAHMUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel 1 (PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IESITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOIIHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTEeCTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPraHuYeCKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl N0 XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSTUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKOU
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpencTaBieHUNd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YpPOBHSI K JPYyrOMY, BBINOJHSAS (QPYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
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OpUOOIIEHMM K HAy4YHbIM METOJaM I[IO3HAHMUS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1IEeNIU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTENIbHOCTH, HAayYHbBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITHP W OICHUBATH SBIICHUS
OKpY’KaIoIller0o MHUpa, MCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOsieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOOyyarommxcs T'yMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 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. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XWUMHH. UHCTHIC BEMIECTBA U CMECH.
CriocoObI pa3eieHnst CMECEi.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cOCTaBa BemecTB. (OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAs Macca. MaccoBasi ol XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUWIaMHu paboOThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaTopHBIM 00OPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOABI) U XMMHYECKUX (TOPEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOI0eHIE U
ONKCAaHKME MPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiid meau (11),
U3yYeHHE CMOCOOOB pa3/eNieHHss CMECei: C TOMOIIBI MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHILIAIUSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPECHHOMN
CONM, HaONIOJCHWE W  ONUCAaHWE  PE3YJbTAaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEIeH MOJICKYJ
(IIapOCTEepPKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — ameMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
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MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIsa KUCIopoaa.

TernoBoit »h(dEeKT XMMHUUYECKOW peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT uW mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BellleCcTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoO/i€ U B KU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxainusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHME U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYecKe U XUMHYECKUE CBOICTBA COJEH.
[TonmydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXe, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHUCaHWE WX CBOMCTB, MOJYy4YeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozelcTBue Bojopoaa ¢ okcujaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYeCTBOM | MoOJIb, HCCIEAOBAHHE OCOOEHHOCTEM PACTBOPEHHSI BEIIECTBC
pa3IUYHOM PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
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UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaO0JI0ICHNE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUWi HEUTPpAIN3aLWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 33/lad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB /JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHBbIE M MIEJIOYHO3EMENbHBIE METaLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
IIepronnueckoii cucrembl xumudeckux nemMeHToB J[. . Menneneesa. [lepuoasl
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
JNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakKTEpUCTUKA XWMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJIIpHAss W HEMOJISIpHAsl)) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OkuceHns U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX — MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiy pas3ioKeHUs], COSTUHEHNS).

Mexcnpeomemmnoie ceasu



Peanuzanmst MeXIpeaMETHBIX CBS3€M IIPM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCS. 4YEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TAK U NOHITHUM, SBISIOIMUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O [IMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, AaHaJlu3, CHUHTE3, KilacCU(UKAIUA, TEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3MUecKre BEITUYHMHBI, SIUHHIIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3B€3/1b!1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

Ilepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalaus, KAJIbIUA H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuYecKkux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEHENW OKHCIEHUS XUMHUYECKHX DJIEMEHTOB, 0 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [[IoHATHE O TOMOreHHBIX M TeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUH. CocrtaBneHue  ypaBHEHUU
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OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HMCIOJb30BaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumHu4ueckoi csizu. Crenens auccorany. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [loHATHE O THIpOIU3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX PpEAKUUMHA Ha HOHBI, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHUYECKHE CBOWCTBA HAa NpPUMEpEe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KucCioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA Ha OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3NUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKluHu,
JeXaliue B OCHOBE MPOMBILIUIEHHOTO CHOcO0a MOMY4YeHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
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cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJE,
busnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U mpuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (QU3MYECKUE U XHUMHYCCKUE
cBOiiCTBa (0OmME Kak TMpEACTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYXKaIoIIel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTIEpOoaA,  alUIOTPOIHbIC
Moau(dUKALIUKM, pacpoCTpaHEHHWEe B NpUpoae, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NMoJIydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH W CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TPUPOJIHBIN Ta3, HEDTH),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUuX W
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOIyYCHUE U
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmiue mpejcTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeTOH, *keje300eToH. [Ipobiembl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBCHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBITHI, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0O0pa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcoeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdart-
MOH U HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUEeCKUMU
cBoiicTBaMu a3ora, (¢ochopa M HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAO0OpEeHUH, MOoIyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclO3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHHE TMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnosioxkeHuss B llepumogmueckor cucreme xumuyeckux siemeHtos . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTajindeckasi CBsi3b U
METAJJIMYECKasi  KpUCTA/UIMUeCKas  pelmI€Tka.  DJIEKTPOXUMUYECKUU  pAall
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBA MeTayioB. OO0mue
criocoObl TosydeHust MeTtauioB. [loHSTHE O KOppO3UM METaIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nojoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbl 1
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TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U KX
COEJIMHEHUM.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. M. MenneneeBa, ctpoeHune
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XMMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxueimue coenuHeHHs Kaiblus (OKCUZ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHHue aToma, HaxoOKJIeHHE B npupone. Pusnueckue u
XUMHUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxOoXAaeHuWe B npupoae. Ddusnueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (1I) u xenesa
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, HM3yYEHHE  PE3yJIbTATOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO  HCIOJB30BAHME  BHUJAECOMATEPHATOB), MPU3HAKOB  MPOTEKAHUS
KaUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (I1II), meau (1I), HaOnrOAEHUE U OMUCAHUE MPOLECCOB OKPALIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublusid (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxkunelme
METaJUIbl U UX COEAUHEHUS.

XuMHS M OKPYKAKOLIAS cpeaa

Bemectsa m Marepuanbsl B IOBCEIHEBHOM >KM3HM 4YEIOBEKa. be3zomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHun 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu
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Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W TOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KIacCU(pUKalMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
DKCHEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE, MOJIEb, SBJICHUE, MNapHUKOBBIN
b (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

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

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIEC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecCTBEe MpaBUJIaMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOIMO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00YyUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OpPHUECHTAUM U
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

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

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX MW NpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATETbHOCTH TMpHU
BBITIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/]a4, BBITIOJIHEHUH XHWMHUYECKHUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3)IIEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pal0oThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOU
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JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HMCCIEJOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJIECHHOCTH U YPOBHSI OOy4YeHHUS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTIKOTOs, HAPKOTUKOB, KYPECHHS),
HEOOXOJAMMOCTA COOJIOJIEHUsT TIpaBWiI OE30MacCHOCTH TMPU OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPoQeccril U Tpyaa pa3IndHOTo poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHeuHon npodeccuoHaaIbHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6)3K0,10r149eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEEHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhie
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
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HAy4YHOM KapTUHE MHUpA, U YHUBEpCaJbHbIe yueOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Bba3oBble Jjornueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHAaBIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHITh B TIPOILlECCe TMO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEeMEHTa), XuMHudeckas Gopmylia U YpaBHEHHUE
XUMUYECKON PEAKIIUU — TMPH PEIICHUN YIeOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITh U XapaKTEPU30BATh CYIIECCTBEHHbIE
MPU3HAKN M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTebcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

NPUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHHUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIICIOBAHMUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAs JIMTEpaTypa XUMHUYECKOTO COJEpPIKaHUS, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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yMEHUE TPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J1a4 ONMPENENEHHOTO THUIIa, TPUOOPETEHUE OMNBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY MpeACcTaBiIeHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa Ha COCTOSIHME OKpYXarolled HpUpOIHOM
Cpelbl.

KoMMyHuKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCcTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEJI0KEHHOHN 3a1auu;

YMEHMSI ~ IPEICTaBIATh  IMOJIYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yabTaTOB BBIMOTHEHUS XUMUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHMSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M HWCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOOJEeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIacOBAHMS
no3uIuii (00CyXIeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBD», KOOPAUHALUS
COBMECTHBIX JICWCTBUH, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATEeTLHOCTD, BBIOUpaTh Harbosee 3pdeKTUBHBIC CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKITUSX,
OLICHWBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTaTOB IO OCBOCHHIO 0053aT€IHHOTO
COJEp)KaHusl, YCTAaHOBJIEHHOTO MHaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
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JNeWcTBul, crnenuduueckue g TpeAMETHONM o0nacTtu  «XHUMHS», BB
JEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy 00yueHus B 8 kj1acce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XHUMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas JIOJIsl XUMUYIECKOTO 3JIEMEHTA B COCTMHEHUN, MOJISIPHBIA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCAVMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMELICHUS, PEaKUUU
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOU 3P(EKT peakiiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTallb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEILECTBA
(TpolLieHTHAs! KOHIICHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMMHUYECKHX TIOHSATUHA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUIA;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaJipo;

e OIKCHIBATh W XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTh OO0O3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuonuueckass cucteMa XumMudeckux dyemeHtoB J[. .
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHue UX M0 SJIEKTPOHHBIM CIIOSIM);

KJacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBY YYacCTBYIOIIMX B PEAKIIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTEMaTU3alnI0, KIAacCU(PUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EU — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TakXKe IMpaBWiaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIAaHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  AKCHEPUMEHTHI M0
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCSl YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBS3b, TEIJIOBOU 3PPeKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTaau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBIICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
METaJUInYecKasi), KpHUCTAUIMYECKass pEIETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKluu, MpEAeNbHO JOMyCTUMAs
koH1eHTpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD M CTENEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMHUYECKON QopMmylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepmoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOImee 4YUCIO SJIEKTPOHOB H
pacrpesieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesax MajlbIX NMEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJacCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMME W ClenuPUIeCKne XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
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oOMeHa, YypaBHEHHS pEakiui, TMOATBEPKAAIINX CYIIECTBOBaHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEeaKIIHii;
MIPOTHO3WPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOJIaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
uonMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€i — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).

21



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

N KoaundecTtBouacoB DJIeKTPOHHbIE
o
HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer  KonrTpoabubiepador IIpakTtuyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTtejibHbIEPeECYP
11 0 bl bI
ChbI
Pa3nen 1.1lepBoHavyanbHbIeXUMHYECKUETIOHATHUS
Xumusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 Bubmiorexa OK
) P https://m.edsoo.ru/7f41837¢
NEATEILHOCTH YEJI0BEKA
bubmuoreka [{OK
1.2 BemectBa ecKuepea 15 1
HHeCTB M XMMHHCCKUCPCaKItiH https://m.edsoo.ru/7f41837¢c
Hroronopasaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bu6nunorexa LIOK
2.1 Bosnyx. Kucnopox. ITo e 00 okcHuaa 6
AYX. RACIOpO HATH Kenax https://m.edsoo.ru/7f41837¢c
bubmnoreka IIOK
2.2 Bonopoxn.Ilorsarue o kuciaorax U COJISIX 8 1
FOPOL https://m.edsoo.ru/7f41837¢c
bubmnoreka IIOK
2.3 Boma. PactBopsl. IlousaTtre 00 OCHOBaHMSIX 5 1 1
g p https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETTUHE 1 I 1 bubnuotexa [JOK
) HU https://m.edsoo.ru/7f41837¢c
Hroronopaszaeny 30

Paznea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jemMeHToB /I. M. Menaeneea. CTpoeHneaToMoB.

XUMHYECKASICBA3D. OKl/lCJII/lTeJII)HO-BOCCTaHOBI/ITeJIbelepeaKlll/lPl
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[Tepuonuueckuii 3akon u [leprnonnueckas

bu6nmmoreka [IOK
3.1 cucTeMa XMMHU4YEeCKuX anemMeHToB /. 1. 7 hitps://m.cdsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
39 Xumuyeckas cBsizb. OKUCIUTEIBHO- g bubnuorexa [{OK
' BOCCTAaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
n 15
rorotopasacty https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
PesepBHOEBpeMst 3
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
]
HaumeHnoBaHuepasaesioB u (uudpossbie)
n/ Bcer  KonrtpoJubHbiepado IIpakTnyeckuepado
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIEpeCYP
n 0 ThbI TbI
ChI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakuu
11 [ToBTOpEeHMEe U yriay6nenue 3HaHUN 5 1 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuorexa [JOK
) KUUH https://m.edsoo.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroromnopaszaeiy 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 | bubnuoreka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u 6 bubmmorexa [OK
' .. by P https://m.edsoo.ru/7f41a636
e€COeIMHEHMS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u ux 7 1 bubmmorexa [OK
' A ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCcTHUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmmorexa [TOK
' . PYHTEL oA https://m.edsoo.ru/7f41a636
KPEMHUH, U UX COeAUHEHUS
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Uroronopazneny 25
Pasznen 3.MeTa/sILI 1 UX COeNNHEHHS
N bu6mmoreka [JOK
3.1 ObupecpoiicTBameTan 108 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Bakueilinine MeTauibl U UX COSIUHEHUS 16 hitps-//m.cdsoo.ru/7f412636
Uroronopazneny 20
Pa3znen 4. Xumusi u okpyxaomasi cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmmorexa LHOK
) et p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
P 3 bubmuorexa [JOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KoanuecTBouacos
araus JyekTpoHHbIeNM(PpPOBHIEOOPA30B
n  Temaypoka Bec  Konrpoabunl  Ilpakrnyecku 2 y P p P
YyeHust areJibHbIepecypchl
/ ero  epaboThl epaboThI
n

1 IIpeamer xumun. Ponb xumuu B | bu6mmoreka [IOK
’KU3HU YesloBeKka. Teia U BelecTBa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogaX MO3HAHKS B 1 bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckast padorta Ne 1

3 «IIpaBua paboThl B 1abopaTopuu 1 | bubnnoreka [JOK
pUEMBI OOpaILIEHUs C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucThic BelecTBa U CMECH. 1 bu6mmoreka [JOK
CriocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [OK

a ! {Ha HpuMep hitps:/m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
6 ATto oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cloKHBIE BENIECTBA 1 bubmmorexa [IOK

p . https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOCYYEHHE 1 bubnuotexa [JOK
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https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa.

bu6mmoreka [JOK

10
BaneHTHOCTHaTOMOBXUMHYECKUXDJIC https://m.edsoo.ru/ff0d2eae
MEHTOB
OtHocuTeNbHAs aTOMHAs Macca.
11 OtHocHUTENbHAs MOJICKYIISIpHAs bubmorexa [JOK
yAp https://m.edsoo.ru/ff0d323c
macca
12 MaccoBast 0151 XUMHYECKOT'O bu6mmoreka [IOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMUyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koiuuecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XuMuueckux
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS bubmmorexa [OK
peaxtt A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19  sHnuknonemuct. O600IICHHE 1 bubmorexa HOK
H et H hitps:/m.edsoo.ru/ff0d40c4
cHUcTeMaTHu3alsI3HaHUI
20  KonrpomnbHas padota Nel mo teme bubmuoreka [JOK
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«Bel_HCCTBa U XUMHUYCCKUC PCAKIIUN

Boznyx — cmecsk razos. Cocras

https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK

21 Bo3ayxa. Kucimopong — snemeHT u
Ayx pos https:/m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOU3NYECKUE U XUMUUYECKHUE

” CBOMCTBA KHUCIIOpO/Ja (peaKkuu bubmmoreka [JOK
OKHUCJICHUSI, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTHE0O00KCHIAX
CniocoObl TTOTydeHHS KHUCIOpoaa B

23 J1a00paTOpUH ZILIH OMBIHIJIerHOCTPI bubmorexa HOK

patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHnekucaopoaa
TennoBoi 3 PeKT XuMUIECKOM

n4 | PEAKIAH, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroyib U METaH).

25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
[TpakTruyeckas padora Ne 3 o Teme
26 «ITonydenue u coOupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YUEHHE €r0 CBOMCTBY»

7 Bonopon — snemeHT u mpocroe bubnuoreka [IOK
BeniectBo. HaxoxneHnue B npupone https://m.edsoo.ru/ff0d4dd0
dOu3nYecKre U XUMUYECKUe

28 CBOCTBa BOJIOpPOJa bubmmorexa [JOK

Aopoa. https://m.edsoo.ru/ff0d4dd0
[IpumenenneBotopoaa
29 IlonsiTHE O KMUCIOTAX U COJIAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2
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CriocoObI TToTy4eHHs1 BOAOPO/Ia B

bu6mmoreka [IOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonydenue u cobupanme Bo0Opoaa bubmmorexa [IOK
i onp AOPOAZ, https://m.edsoo.ru/ff0d4£42
HU3yYE€HHUE €r0 CBOMCTBY
3 ModnsipHblii 00bEM ra30B. 3aKOH bu6mumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHUIO PEAKI[MU Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 DOuU3nYeCKre U XUMUYECKHUE bu6mmoreka [IOK
CBOWCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubmuoreka [JOK
pactBOpbl. MaccoBas 10Jis BEecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTruyeckas pabora Ne 5 o Teme
18 «[IpuroroieHne pacTBOpOB ¢ bubmuoreka [IOK
OnpeAeIEHHON MacCOBOM JTONEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KJIacCupUKaIus, bu6mmorekxa [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U 1 bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, | bubmuorexa [JOK
KJIacCU(UKaIKs, HOMECHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA 1 bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, | bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA | bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI;) o )CHI/IH XI/IMI/I‘IZEKI/IC 1 bubmorexa HOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTrueckas padora Ne 6.
47 Pemrenue skciepuMeHTANbHBIX 3a7a4 | bubnnoreka [JOK
1o Teme «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUIN
['eneTnueckas CBSI3b MEXK]T
48 KJIacCaMU HEO FaHI/I‘IeCKI/IXy 1 bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O6o06menue 1 bu6mmorexa [IOK
cucTeMaTH3aIusI3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHast pabora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX 1 buommorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
51 IlepBble MOMBITKU KJIACCH(PHUKAIIUN 1 bubnuoreka [IOK
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XHMHYECKHX 31eMeHTOB. [loHsaTHE O
rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK

52 XAMHYECKHX dj1eMeHToB . 1. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynimbl, MOATPYIIIbI bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorera [JOK
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 | MWULPAsBUTHA HAYKH M NPAKTHIH. . bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, eAaror 1 https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIEeKTPOOTPULIATETbHOCTHATOMOBXH bubnmoreka [JOK
MHUYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HoHHAAXHMIHECKAACBS3D https://m.edsoo.ru/00adac34
60 KoBaneHTHasnoas pHassXuMHUIECKasIC bubnnoreka [JOK
BS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHENONApHAIXUMUYECKA bubnuotexa [JOK
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SICBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHboKNCICHHS ! https://m.edsogru/OOadaGZS
63 OKucauTenbHO- | bubmuorexa [JOK
BOCCTAaHOBHUTEJIbHBIEPEAKIIUU https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.c dsogru 100adb076
KonTponbnas padora Ne4 o teme
65 «CTpoeHue aroma. 1 bubnmorexa LIOK
N UMIeCKAACEIIE https://m.edsoo.ru/00adb486
66 PesepBHeIil ypok. O000IICHHE 1 1 bubnnoreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepubIiil ypok. O6006111eHIE 1 | bubnuotexa [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

Ne KoanuecTBouacon
Be Jaram3zy  DuaekTpoHHblenn(PpoBHIEOOPA30
n  Temaypoka Kourpoabnsl = IIpakruueck
er YyeHust BaTeJIbHbIEPECYPChI
/ epadoThl nepadoThbl
1|
[Iepnoanueckuit 3akoH. Ilepuonnueckas
cucTeMa XMMUYecKux anieMeHnToB [1. 1 1 bubmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
PERRXTP https://m.edsoo.ru/00adb6b6
MEepPHOJI0B
Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
«IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukamnms XuMruaeckux peakiuit 1 bubnmnorexa [JOK
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
bubnunoreka LIOK
peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1 Bubmmorexa [IOK
pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLUU U MOJIOKEHUE
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XUMHYCCKOI'0 paBHOBECHU

XMMHYECKHUE CBOMCTBA, MOJyYCHUE,

OKHCIUTEIIBHO- bubnunoreka LIOK
9
BOCCTaHOBUTEJbHBIEPEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U c1a0ble bubnmnorexa LHOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HounrsleypaBHeHusIpeakIui bubnuorexa [IOK
P bea hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubnnorexa [IOK
. pel https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIITHI
XUMHUYECKHE CBOWCTBA COJIEH B CBETE
. . bubnuoreka [IOK
13 MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM
https://m.edsoo.ru/00add8b2
TUCCOLIMAINU
14 ITonsgaTue o rmaponan3ecosei bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 O0600611IeHNE U CUCTEMATHU3AIMSI3HAHU
HICHHIE 1 CHCTEMATHSATIASHARIHT https://m.edsoo.ru/00addd 12
16 [Tpaktuyeckas padora Ne 1. «Pemienue bubmuorexa [IOK
SKCIEPUMEHTAIILHBIX 3a1a4)» https://m.edsoo.ru/00addbfa
Konrtponsnas pabora Ne2 o treme
17 «IIIEKTPOIIUTUYUECKAS JUCCOIHAIIH bubmmorexa TIOK
P 8 HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUEPEAKLIUU B pACTBOPaX»
OO0mras XxapakTepucTHUKa rajJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KMCIIOTa, bubmuoreka [IOK

https://m.edsoo.ru/00ade104
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IIPUMECHCHUEC

[IpakTuueckas padora Ne 2 o reme

20 «[TonyueHne COMAHON KUCIOTHI bubmmorexa [IOK
yi - N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as xapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOIU(DUKAITUN CEPBHI.
P ¢ R P . bubnunoreka LIOK
23 HaxoxaeHue cepbl ¥ €€ COeTUHEHUN B
. https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKUECBOMCTBACEPhI
24 CepoBogopo1, cTpocHHE, GU3HUECKUE U bubmmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25  ¢usnyeckue U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIIUH, JICKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 = TOIydYeHHS CEPHOMN KHCIOTHI bubmorexa HOK
ya P ) . https://m.edsoo.ru/00adec8a
XUMHYECKOe3arps3HEHUEOKPYKAIOIIEHC
peABICOSAMHEHUSIMHUCEPHI
7 Brranciienue MaccoBoit 107U BBIXOJIa bubmuoreka [JOK
IIPOAYKTA peaKInun https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JIeMeHTOB V A-
73 rpynnsl. A30T, pacipoCTpaHEHHE B bu6muoreka [IOK

npupoe, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeea6
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AMMI/IaK, €ro (bnmqecm/le U XUMHWYECKHUEC

bu6nmmoreka [IOK

29
CBOMCTBA, ITOJIy4YCHUE U IIPUMECHEHUE https://m.edsoo.ru/00adf004
[Tpaktrueckas padota Ne 3 o Teme

30  «llonmy4yeHue amMmmuaka, M3y4eHHUE €r0 bubmorexa [IOK

o > YA https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ GU3nIecKue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATIbHBIX

3 o6beril bubnuoreka [{OK
YAODPEHIH. . https://m.edsoo.ru/00adf518
XUMHYECKOE3arpsa3HEHUEOKPYKAIOIICHC
peabICOeIMHEHUSIMUA30Ta
®docdop. Oxcua pochopa (V) u

33 (’poc:ii))o pHaSI KI/ICJI((l))Ta (b(pplljm(qe)cxne u bubmorexa HOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOJTyYEHUE
Hcnons3oBanue ¢pocdaToB B KAUECTBE

34 ~ MMHCPANBHEIX ya00peHuit. bubmuoreka [IOK
3arpsizHeHuenpupogHoncpenpidpocharam https://m.edsoo.ru/00adfc20
u

35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnuorexa [IOK
du3nUeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux Gpuzndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJOTHYECKHE but6mmoreka [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)

but6mmorekxa [IOK
37 YronbpHas KUCIOTa U €€ COU

https://m.edsoo.ru/00ae006c
38 [Ipaktuueckas padota Ne 4 o Teme but6mmoreka [IOK
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"[Tony4yeHue yriieKuciaoro rasa.
KauectBennas peakuus Ha kapOOHaT-

"

HOH

HCpBOHa‘IaJIBHBIe MOHATHS 00

https://m.edsoo.ru/00ae027¢e

bu6nmoreka [IOK

39 OpraHMYECKHUX BEIIECTBAaX KaK O
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yIiIepoia
. bubnuorexa [JOK
40 Kpemuuii u erocoequneHus
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunorexka LIOK
«Baknennne HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COECTUHCHMSY
Kontponbnas paborta Ne3 mo teme

. bubnuorexa [IOK
42 «Baxnenne HeMeTaIIbl U UX
https://m.edsoo.ru/00ae0e18
COETUHEHMSY
OO0mias XxapakTepuCcTUKa XUMHYECKIX
3JIEMEHTOB — METAaJIJIOB.
bubmmoteka IIOK
43 Merannudeckas CBSI3b M MeTaJlJIHYecKast
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl pelérka.
Du3nyecKkrnecBOMCTBAMETAIIOB
XHUMHUYEeCKHE CBOIICTBA METAJIJIOB.
. . bubnuoteka [JOK
44 DAEKTPOXMMHMYECKHUH sl HANIPSIKEHNUN
https://m.edsoo.ru/00ael1156
METAJIOB
OO6mue cnocoObI MOTYYEHUS METAJIIOB.

45 CrutaBbl. Berauciienus mo ypaBHEHUSAM bubnmoreka [JOK
XAMHYECKHUX PEaKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJEPKUT MPUMECH

46  IloHsTHE O KOPPO3UUMETAIIOB bubnmnorexa [JOK
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https://m.edsoo.ru/00ae1278

47 [llenounbIeMeTaIIbI bubmorexa OK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUSI buGnuorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [[lenoyHo3eMeNIbHBIC METAIIIBI — bubmuorexa [IOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxnenmecoe tTMHEHUSIKAIBIIUSI bubnnorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0o01IeHNEe U CUCTeMaTH3alusI3HaHUI
57 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunorexka LIOK
YCTpaHEHHU https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o Teme
53 "XEcTKOCTHL BOIBI 1 METOEI €€ buGnuorexa [IOK
yerpanenus” https://m.edsoo.ru/00aelae8
sS4 AmtoMumui bubmmoreka IIOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubmuorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
26 Keneso https://m.edsogru/Oan1d86
57 Oxcunsl, THAPOKCHUBI U comnu xene3a (11) bubmuoreka [{OK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 = OO0oO01IeHNE B CHCTeMaTH3alusI3HaHUH
[TpakTrueckas pabota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuoteka [JOK

«BaxxHeu1ime MeTajuIbl 1 UX
COEIMHEHU )

https://m.edsoo.ru/00ae3de8
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Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaxunﬁ, €CJIM OAUH U3

Go | PEATeHTOB JiaH B M30BITKE WIIN COACPIKUT 1 bubmuoreka [JOK
IIPUMECH. https://m.edsoo.ru/00ae1750
BrruncienussMaccoBON10IMBBIX0AAIPOT
YKTapeaklnu

61 = OO0oOmeHne u cucTeMaTU3alusI3HAHUN 1
Kontponbnas paborta Ne4 o teme

62  «BaxHneilme MeTaJJIbI U UX 1
COEIMHEHUS»

63 BemectBa u MmaTepuanbl B TOBCEHEBHOM | bubnunorexka LIOK
JKU3HY YEJI0BEKa https://m.edsoo.ru/00ae3f50

64 XUMUYECKOE3arpsA3HEHUEOKPYKAIOIIENC | bubnnorexa [JOK
penst https://m.edsoo.ru/00ae4270

65 Ponp x¥MHUM B pEeLIEHUH DKOJIOTHUYECKHUX | bubmmnoreka HOK
npobiem https://m.edsoo.ru/00ae4270

66 PesepsHblit ypok. O60011eHME 1 | bubmmnoreka HOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O0o0mIeHNE U | bubmuorexa [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O000mIeHNE U | bub6muorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axk1monepHoe obmectBo «M3narensctBo «lIpocBemnienue»
» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
«llepuonnueckas cucrema xumudeckux anemMeHToB .. Menaeneesay,
Tabiuna «PacTBOpUMOCTh COJIeH, KHUCJIOT U OCHOBAHUM B BOJIEY,
«DNEKTPOXUMUYECKUH P HAIIPSKEHUS] METAJIIOBY.

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
INa6puensa O. C., Smykopa A. B. Pabouas terpans. 8 k. K yuebnuky O. C.
INabpuensna «Xumus. 8». — M.: [Ipoda.
INa6puensn O. C., AmykoBa A. B. Pabouas terpans. 9 k. K yueonuky O. C.
INabpuensna «Xumus. 9. — M.: [Ipoda.
[Ma6puensu O.C., Kynmosa A.B. Xumus. 8 knacc. Terpaap amns mabopaTopHbIX
OTBITOB U MpakTU4YeCKuX padbot. Beprukans. ®I'OC.
INabpuensa O.C., SmrykoBa A. B. Xumus. 9 knacc. Terpanas mis
71a00paTOPHBIX OMBITOB U MpakTUyeckux padot. Beptukans. I'OC.
INa6puensa O.C., Cmupnosa T.B., Cnaakos C.A. XuMus B TecTax, 3ajiauax,
ynpaxHeHusax. 9 knacc. Beprukans. @1I'OC.
["abpuensu O. C., Bockob6oiinukona H. I1., SlurykoBa A. B. HactonbHas kaura

yunrtens. Xumus. 8§ ki1.: MeTtoaudeckoe nocodue. - M.: Jlpoda.
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INa6puensa O. C., Octpoymos U. I'. HactonpHas kaura yaurens. Xumus. 9
KI1.: MeTtomuueckoe mocodue. - M.: [poda.

[Mabpuensu O. C., Pynos H. H., Tonkynos B. M. Xumuueckuii s5kciepuMeHT B
mkoJe. 8 k1. - M.: Jlpoda.

INa6puensa O.C., Kynmosa A.B. Xumus. 9 knacc. Terpaap 115 OlIEHKH
KadecTBa 3HaHUH 1o xuMuu K yueOHuky O.C. ['abpuensana «Xumusd. 9 knaccey.
Beptukans. @PI'OC.

I"abpuensn O.C., CnaakoB C.A. Xumus. 9 knacc. Paboyas Tetpaap k
yueoHuky O.C. ['aOpuensna. C TectoBbIMU 3aanusimu EI'D. BepTukainis.
dI'OC.

INa6puensa O.C., Octpoymos W.I'., Pemetor I1.B. 3agaun no xumuu u
cnocoOrI ux pemrenus: 8-9 kmaccol, Beptukans. ®I'OC.

KoHTposibHbIE U camocTosATENbHBIE pa0O0ThI IO XUMUU. 9 kinacc. K yueOHuKy
O.C. TI'abpuensina "Xumus. 8 kinacc". ®I'OC.

KoHTposibHbIE U camocTosATENbHBIE pa00Thl 0 XUMHUU. 9 kinacc. K yueOHuky
O.C. I'abpuensna "Xumus. 9 knacc". ®I'OC.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Anxumuk: http://www.alhimik.ru

buorpadun 3HamenuThIX Mroaeit http://biography-peoples.ru/

Buptyanbnas xumunyeckas mkona http://maratakm.narod.ru

I'azera «Xumus» U cauT 1u1s yudurtens « 5 uay Ha ypok XUMUN»
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http://him.1september.ru

lNanuneo http://www.galileo-tv.ru/

3aHuMarelnbHas XUMUs: Bce 0 MeTaiuiax http://all-met.narod.ru
WNHTepHET-IpOeKT 0 COBpEeMEHHON (DyHIaMEHTAIbHOU HayKe
http://postnauka.ru/

Komnekus «EcTecTBEeHHOHAYYHBIE SKCIIEPUMEHTBI»
xumushttp://experiment.edu.ru

Mup xumun http://chem.km.ru

[lepuonnueckas cucteMa XUMHYECKHUX AJIEMEHTOB C UCTOPUYECKUMU
cripaBkamu http://tablica-mendeleeva.ru/

OcHOBBI XUMHUHU: 00pa30BATENIbHBIN CalT AJIS IKOJBHUKOB U CTY/I€HTOB
http://www.hemi.nsu.ru

OnnaitH-cipaBOYHUK XUMUYECKUX 3JIeMEeHTOB http://webelements.narod.ru
ITopTtan ectecTBeHHBIX Hayk http://e-science.ru

[TopTan pyHAaMEHTATLHOTO XUMHUYECKOTO 00pa30BaHUS
http://www.chemnet.ru

POUI https://resh.edu.ru/

XuMust 17151 BCEX: WLTIOCTPUPOBAHHBIE MaTePUAIbI IO OOIIEH, OpraHnyecKon u
Heopranndeckor xumun http://school-sector.relarn.ru/nsm/

Xumuyeckue cepBuchl. ba3a 3Hanuit http://www.xumuk.ru/

XuMuueckas Hayka 1 oopazoBanue B Poccuu http://www.chem.msu.su/rus
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Xumus u XKuznab — XXI Bek http://www.hij.ru

[IxonsHag xumud http://schoolchemistry.by.ru

AKnacchttps://www.yaklass.ru/
DnexkTpoHHasi OMOIMOTEKA IO XUMUU U TEXHUKE
http://rushim.ru/books/books.htm

OnemeHTsI http://elementy.ru
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