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IHHOACHUTEJIbBHASA 3AIITMCKA

[Iporpamma 10 XHMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
COCTaBJiecHa Ha OCHOBE TpeOOBAaHMM K pe3yjbTaTaM OCBOSHUS OCHOBHOM
00pa3zoBaTeIbLHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHON paboueil MporpamMMmbl
BOCIIUTAHUS U C YIETOM KOHIICTIIIUH MPEIIOJaBaHUA YICOHOTO MpeaMeTa « XUMUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T NPEJCTaBICHHE O IENsIX, OOIel cTpaTeruu
o0yuyeHHUs, BOCIUTAHMUS U PaA3BUTHUA OOYYAIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeIbHOE peaMETHOE coJiepKaHue,
MpeyCMaTpPUBACT pacHpesieiCHHe €ro Mo KjaccaM W CTPYKTYpUPOBAHUE IO
pazienaM M TeMaM MPOrpaMMbl IO XUMHHU, OMNPEACISICT KOJUYECTBECHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh M3YUYECHHS XUMUU C€ Y4YETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro TMporecca, BO3PACTHBIX
0COOCHHOCTEM OOydYarolmuXCs, ONpeACIsIET BO3MOXHOCTH IpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yJiibTataMm 00y4YeHHs] XUMUU HA YPOBHE II€JICH M3yUeHUs MTPEAMETa U OCHOBHBIX
BHUJIOB y4YeOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMs.

3HaHWE XUMHHM CJIYXUT OCHOBOM Juisi (OPMHUpPOBAHHMS MHPOBO33PEHUS
00yyJaroIierocs, €ro MpeJCTaBICHU O MaTEpUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
poOJIb WrparoT (OPMUPYEMBIC XUMHEHW MPEICTABICHUS O B3aUMOIPEBPAIICHHIX
SHEPrUu M 00 DBOJIIOIMH BEIIECTB B MPHUPOJAE, O MYTIX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3alliii  BO3MOXKHOCTEH 1l  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIBTYPHI IHYHOCTH, €€ 00mIel 1 (GyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUpPOBAHHME MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIESITeNIbHOCTH,
AKCIIEPUMEHTANIHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )KM3HH, TaK U B IPO(PECCUOHATHLHOMN ACSITEIbHOCTH;

3HAKOMHUT CO CIEeIU(PUKONM HAYYHOTO MBIIUICHUS, 3aKJIaIbIBaeT OCHOBHI
IIEJIOCTHOTO B3IJIsIIa Ha €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



croco0cTByeT (OPMUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B KOJIOTHYECKOE
o0pa3oBaHUE 00YYAOITUXCHI.

JlanHble HampaBlieHUS B OOYYCHHH XUMHHM OOCCIEUYHBAIOTCS CHEIU(PUKON
COJICp)KaHHS  Y4eOHOTO  TIpeJAMETa, KOTOPBIH  SIBISETCS  IeIarorm4ecKu
aJanTHPOBAHHBIM OTPAXKEHUEM 0a30BOM HAyKU XMMHUU Ha OMPE/ICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB
HEOPraHMYECKOM XMMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHATUH
OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl MO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnojxojia Kk €€ uzyueHuro. ColiepKaHHE CKJIAQJIbIBAECTCSI U3 CHUCTEMBI
MIOHSATUHA O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOH
peakiuu. OO0€ O3TH CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 110 MPUHITUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUSA,

— [lepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMUYECKOM CBSI3H;

— TpeACTaBICHUM 00 HIEKTPOJUTUYECKOW JUCCOLUMAIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKHU
MOJIYYE€HHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JIPyrOMY, BBINONHSAA (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEU MPAKTHUYECKOrO NMPUMEHEHHUS U IMOTYyUYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHME MpOrpaMMbl MO XUMHHU  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEIACTABJICHNS] O XMMUYECKON COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, LUEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METOJAaM MO3HAHUSA B HayKe. M3yueHWe XWMUU TPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUW W3 paHee M3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpYKarIUi MDY,
«buomnorus. 5—7 knacce» u «PU3MKaA. 7 KIaccy».

[Ipy wu3yuyeHHMH XUMHHM NPOUCXOAUT (HOPMUPOBAHWE 3HAHUH OCHOB
XUMHYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amadya yd4eOHOro mpeaMera COCTOMT B ()OPMHUPOBAHUM CHUCTEMBl XHUMHUYECKHX
3HAHUW — BaKHEUIIUX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKECHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[IO3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4Y€OHO-IIO3HABATEIBHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JesITeIbHOCTH, OCBOCHHM MpaBHJ 0€30MacHOro OOpalleHHs C BElIEeCTBaMHU B
MOBCEAHEBHOM JKU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3HaUYEHUE MPUOOPENH TaKUE 1IENIH, KaK:

— (¢opMUpOBaHHE HWHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHIATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHHss Ha CHCTEeMaTH4ecKoe MpUOOIIeHue
oOydJaronmxcst K CaMOCTOATEIbHON I03HABATEIbHOW NIE€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HAaHUA, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUatOUUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBACHATH M OICHUBATH SIBJICHUS
OKPY’KaIOILIEr0 MHpA, UCIOJIb3ysl 3HAHWUS WU OIBIT, MOJIYYEHHbIE NPU HU3YyUYEHUU
XUMHH, TPUMEHATh WX TpPU pEHIeHHH MpoOJieM B MOBCEAHEBHOM JKHU3HH U
TPYJIOBOM AEATEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA TyMaHUCTHYECKUX OTHOIICHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HSKOJOTUYECKU
L[EJIECOO0PA3HOr0 MOBENECHHUSI B OBITY W TPYAOBOW JAESATENBHOCTH B LENSAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKarOLIEH IPUPOJIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOINEYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIL M HANpPaBICHHOCTU AAJTbHEUILIErO
o0ydJeHHHI.

OOmiee YMCIO YacoOB, OTBEACHHBIX Ui H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHMUSA

8 KUIACC

IlepBoHauyajibHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Pojb XUMHUU B KU3HU YeJIOBEKa. XUMHUSI B CUCTEME HayK.
Tena wm BemectBa. DuU3MUEeCKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BellecTB. [loHsiTHE O MeTojax Mo3HaHMS B XUMUM. UUCThIE BellecTBa U CMECH.
CrniocoOsI pa3ieneHus cMeceit.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XHMHYECKHX
anemMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3akoH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OtHocuTenbHas MOJIEKyJIsipHas Macca. MaccoBasi 40Ji1 XUMUYECKOTO 3JIEMEHTa B
COEJTMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Mmacca. B3auMocBsi3p KOIMYECTBA,
Macchbl M 4YHUCla CTPYKTYPHBIX €AWHUIl BellecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHECHUMN.

duznyeckue U XMMUYECKUE SIBICHUS. XUMUYECKasi peakius 1 €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUM (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBuiiaMu paboThl B JabopaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINUCAHUE
(¢u3MUecKMX CBOWCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢usnyeckux (IUIaBIeHUWE BOCKA, TasHUE JIbJla, PACTHUPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlMSI BOJAbI) U XUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) SIBICHUM, HAOMI0ACHUE U
OMHUCaHUE TPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paszjioKeHHe caxapa,
B3aMMOJIEWCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE kelie3a ¢ pacTBopoM conu meau (1),
U3y4YEHUE CIOCOOOB Pa3JCJICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBaHUE,
BbINIApUBaHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBeeHUE OYUCTKH TTOBApEHHOU
cCoild, HaOJIOJEHUWE U  ONUCAaHHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHUE MOJENEH MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Baxnelue npeacTaBuTe/ M HEOPraHUYECKHUX BELECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — ajieMeHT U MPOCTOe
BellecTBO. HaxoxkaeHue kuciopona B mpupoje, (U3MYECKHME U XUMHUUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunwl. Ilpumenenue kuciopoga. CrocoOsbl



MOJIyYeHUsI KHUCIIOpoJa B Ja0OpaTopud M MOpOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoa B mpupoie. O30H — ajuioTponHas MoAu(pUKaIUs KUCIOPOaa.

TernoBoil 3((EeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKHUE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEeHHE
BO3J/lyXa, YCHJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bopopon — nsnemeHT UM mpocrtoe BemecTBO. HaxokaeHnue Bojgopoaa B
npupojie, (¢GU3MYECKHME U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kuciorsl u cosu.

Monsipabiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

Oduznueckne CcBoMCTBAa BOAbl. Boma kak pactBopurelb. PacTBOpBL
HacpiieHHble ¥ HEHACBIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B paCTBOpPE. XUMUUYECKHUE CBOMCTBA BOJbI. OCHOBaHHS.
Posie pacTBOpOB B mpupoje M B KHU3HHU 4YeI0BEKa. KpyroBopor BOJBI B IPUPOLE.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukaims
OKCHUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U
HeconeoOpazyromue. Homenknarypa oxcunoB. ®Dusnueckue U XUMHUYECKHE
cBoMcTBa OKCHIOB. [loirydeHre OKCUI0B.

OcHoBanus. Knaccudukamuss ocHOBaHUM: IMIENOYM M HEPACTBOPUMBIC
ocHoBanus. Homenkiiatypa ocHoBaHui. PU3UYECKHME U XHMHUYECKHE CBOMCTBA
ocHoBaHuUU. [loslyueHre OCHOBAHUM.

Kucnoter. Knaccudukanus kucinor. Homenknarypa kucior. @usndeckue u
XHMHUYECKHE CBOMCTBAa KuCIOT. Psn aktuBHoctM MetauioB H. H. bekerosa.
[TonmyyeHue KUCIOT.

Comu. Homenknarypa coseil. ®u3nueckne U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conei.

['eneTnueckas CBA3b MEXKY KJIacCaMU HEOPraHMYECKUX COCTUHCHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEJEICHUE COICPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, paclo3HaBaHUE U U3YUYCHUE CBOICTB KHUCIOPOJa, HaAOIOJCHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
npeKpaiieHus TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3liaMH OKCHIOB U
OTMMCaHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHHE, paclo3HAaBaHUE M H3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeue Bojopona ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpUAIOB), HAOIOJEHHE OOpa3ll0B BEIIECTB
KOJUYECTBOM 1 MOJIb, HCCIICIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOJbBI C METAJIAMU
(HaTprieM © KajblKeM) (BO3MOXXHO UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB),



UCCIIEIOBAaHME O00pa3LloB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HaA0JII0ICHNE U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M ILIEJIOYEH,
uzyuyeHue B3zaumojencTBusd okcuga meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHCIIOT € METaJUIaMH, PEAKUUN HEUTpadu3alMM, IOJIyYEeHHUE HEpPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJHOIO METaJlIa JPYTMM K3 PAacTBOpa COJM, PELICHHE
AKCIEPUMEHTANIBHBIX 3aJad Mo Teme «BaxkHelmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI».

Ilepuoguyecknii 3axkoH u Ilepmoamyeckass cucreMa XMMHYECKHX
jemeHTOoB JI. W. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTEJBHO-BOCCTAHOBHTEIbHBIC PEAKIIUT

[lepBble TOMBITKM KIaCCUPUKALIUKA XUMHUYECKUX 53JeMeHTOB. IloHsatue o
Ipynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE U IIETOYHO3EMENIbHBIE METALIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(pOTEpPHBIE OKCHIBI
Y THJIPOKCUJBI.

Ilepunonnueckuii 3akoH. [Iepnonnueckas cucteMa XUMUYECKHAX AJIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuonHas U JJIuHHONEpUogHas  (HOpMbI
Ilepnognueckon cucteMsl xumuueckux nemeHToB /. Y. Menneneesa. Ileprnossr
u rpynnbl. OHU3NYECKUH CMBICH IOPSAAKOBOIO HOMEpPA, HOMEpPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
Ilepnommueckonn cucremnl [[. WM. Menneneesa. XapakTepucTuka XMUMHUYECKOIO
3JIEMEHTA 110 ero nosnoxenuro B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKMX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 0 FPyIIaM U NEPUOJAM.

3nauenue [lepnoamyeckoro 3axkona u [leprnoanyeckoil CUCTEMBI XUMHAYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hblii u
IPaXKIaHNH.

Xumuyeckass cBA3b. KoBaneHTHas (IOJispHasT W HEMOJIApHAsl) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okuciieHHs.  OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKLUU.
IIpoueccsl OKUCIEHUS U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHHKA C PACTBOPAMHM KHUCJIOT M UIENOYEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKUUi
(ropeHue, peakliu pa3ioKEeHUs, COCTUHEHU).

Mescnpeomemmbnie céazu



Peanuszannst MeXNpeAMETHBIX CBS3€M NMpHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSATUN, TAK U TOHATHH, SBJISIOIMIMXCSA CUCTEMHBIMU I OTAEJIBHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAYyYHbIH (paKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHUHTE3, Kiaccuukamus, TMepUOJUIHOCTh, HAOJIOJICHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ,
W30TOIBI, PAAUOAKTUBHOCTDb, MOJICKYJA, JJIEKTPUYECKUN 3apsjl, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, a3, (PU3NYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpATbI, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHUYECKAsI peaKIUs

[Tepnonnueckuit 3akoH. [leproandeckas cucteMa XMUMAYECKHUX 3JIEMEHTOB [1.
N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kajus, Kalblusi M HX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM 3JJEMEHTOB B Ilepuonnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHAbl XMMHUYECKOW CBSI3U. THUMBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH U
BUJ1a XUMHUYECKOM CBS3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PpAa3IMYHBIM KJIACCAM HEOPTraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanysa XuMUuecKuX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIJIOBOMY 3(ddeKTy, Mo
U3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKHUX JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKHE
YpaBHEHUSI.

[Tonsitue o ckopoctu xuMuuyeckod peakiuu. [lonstue 00 0O0paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX U IeTepOTeHHBIX
peakuusx. [lonarue o karanmse. [loHsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU W IIOJ0KEHHE XUMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakunu. COCTaBIE€HHE  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUHUALNHU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XUMU4ecKoil cBsizu. CteneHp aucconuanuu. CHUIbHbBIE U CIa0bIe 2JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUsl MPOTEKAaHUs PeaKlid HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHBIE HMOHHBIE YpaBHEHUs peakiui. CBOMCTBAa KHUCIOT,
OCHOBAaHMI W COJEd B CBET€ NPEACTAaBICHUA OO0 3IEKTPOIUTHYECKOU
nucconnanuv. KauecTBeHHbIE peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpadura M anMasza), CI0KHBIX BELIECTB
(xJI0puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE BIIEKTPOIPOBOIHOCTU
pacTBOpPOB BEWUIECTB, MpoOLEcCca AUCCOIMALMUA KHCIOT, WIENOYEd M  COJIeH
(BO3MOXKHO  HCIOJb30BAHME BHUJEO MAaTEPHAJIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKA  MPOTEKaHHUA  peakuuid HOHHOTO  OOMeEHa
(oOpazoBaHue oOcaaka, BBIICICHHE Ta3a, o00pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLU
(ropeHue, peaklMi pasyIoKEeHHs, COCIUHEHHU), PACcClO3HaABaHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pPEAaKIUM{d HAa HOHBI, pEUICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4.

Hemeranibl u MX cOeIMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NOpPUMEpE  XJopa
(B3aMOJEICTBUE C METAJLIaM{, HEMETAUIaMH, IIEJI0YaMH). XJIOpPOBOIOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHe. [lelicTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M YENOBEKa. BakHelmme XJIOpUAbl U HUX
HAaXO0KJICHUE B IIPUPOJIE.

OObmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3NUecKHe CBOWCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHAYECKUE CBOMCTBA. OKCUABI CEpbl KAK IMPEIACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwmciora, (QuU3HUecKMe © XHMHYECKHE CBOHCTBa (0OIIMe Kak
OpEeICTaBUTENs Kjlacca KHUCIOT M crneuuduueckue). XUMUYECKHE PEaKlMH,
JeXallde B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MONYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCa0Thl. CONM CEPHOM KHUCIIOTHI, KAUECTBEHHAs pEaKLIMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COEAMHEHUN B MpHUpPOJE. XHUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefbl COEAMHEHHUSIMU CEpbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapAaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paCIpOCTpPAHEHUE B MPUPOJE,
dusnueckne u XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(¢u3nuecKre U XMMUYECKHUE CBOMCTBA, OJMydeHHe U npuMeHeHue. Coaum aMMOHus,
uX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, NpuMeHeHUE. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THasi KHCIOTa, €€ MoJyuyeHue, (Pu3nueckue U XUMHUYECKUe
cBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT M crenuduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHUS B KayeCcTBE MHHEPAJIbHBIX
yA0OpeHuil. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HeHHWE BO3AyXa, NOouBbl U BopoémoB). docdop,
ajuoTpornubie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaoTa, PU3MIECKUEC U XUMHUIECKUE CBOICTBA,
nosyuyenue. McnonapzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUsA.  YTJIEpPOoHd,  aJUIOTPOIHbBIE
MOIU(UKALIUKA, pACHIpOCTpaHEHUE B TpHUpoAe, (PuU3MYecKue U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCuIbl yriepoaa, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJly4YeHHUEe W MPUMEHEHHE. DKOJIOTHYeCKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a mnoOanbHOrO TOTEIJICHUS KJIMMAaTa, ITapHUKOBBIN
s dexT. YronbpHas kucioTa U €€ Coiu, uX (pu3ndeckue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W npuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULMHE, TPOMBIIUIEHHOCTH M CEIbCKOM
XO35IUCTBE.

[lepBoHayasibHbIE OHATHSA 00 OPraHMYECKUX BELIECTBaX KaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, 3TaHOJI, TJIULEPUH, YKCyCHasl KUCIIOTa).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIM ra3, HEPTh),
OPOAYKTHl WX mepepadoTku (OEH3MH), WX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKUpPax, OeNKax, yrieBojaax — U ux
polx B KM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIY4YEHUE U
npumeHenne. CoenwHeHUS KpemHUs B mpupoze. OOmme mnpenactaBieHus o0
okcuae kpemuusa (IV) u kpemHueBoi kuciaore. CHIMKAThl, UX HCIOJIb30BaHUE B
ObITYy, B MPOMBIILICHHOCTH. BaxkHele cTpouTenbHble MaTepuaibl: KepaMuKa,



CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0Opa3I[0OB HEOPTaHUUYECKHX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
IIPOBEJICHUE KAaUeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOJCHHE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkarommue (GU3NIECKHE U XUMHUUYECKHE CBOICTBA
rajloreHOB M HUX COEIMHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHME C 0Opa3uaM XJOPUJOB (TaJOr€HHIOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOICHHE TIpoliecca OOYriMBaHUs caxapa Ioj JAeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3YYEHHUE XUMHYECKUX CBOWCTB
pa30aBIE€HHON CEPHOW KUCIIOTHI, IPOBEECHNE KaUeCTBEHHOM peaKIuu Ha CyJbdat-
WOH W HaOJI0JieHHWEe TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (DU3UYECKUMU
cBoiicTBamMu azora, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIIOIb30BAHUE
BUJIEOMAaTEepUalioB), oOpasiaMu a30THBIX U (OChHOPHBIX yAOOpEHUM, MOTyUYeHUE,
coOupaHue, paclio3dHaBaHWME W M3y4YEHHWE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBCHHBIX PEaKIUii HA MOH aMMOHUS U PocdaT-uoH U M3yYCHHE NMPHU3HAKOB
UX IIPOTEKAHUsI, B3aMMOJIEICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3YyUYEHUE Mozenein
KPUCTAINIMYECKUX pEIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOTA3a, MOJyYCHHE, COOMpaHNe, PAcTIO3HABAHNWE U M3YyYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYEHUE TNPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMEN CHIMKATHOWM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHennme HeMETAIUTbl U UX COCTMHEHUSD.

MeTtajuibl 4 MX COEIUHECHUS

OO6mast xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnonoxeHus B llepuomnueckon cucremMe XUMHUYECKUX 3yeMeHToB [[. U.
MenpaeneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTayuioB. MeTrannuueckas CBsI3b U
METAJJIMYecKas:  KpUCTaJUIMUecKas  pemeéTka.  DIEKTPOXUMUUYECKUU  psif
HanpsDKeHUH MeTaiioB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiioB. O01mue
CIocoObl TMoMy4yeHus: MeTamioB. [loHSATHE O KOpPpO3MM METaUIOB, OCHOBHbBIC
CrocoObl 3aluThl UX OT Kopposud. CruiaBel (CTadb, YYryH, TIOPATFOMUHHM,
OpoH32a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTauibl: NONOKEHUE B [lepuognueckon cucrteMe XMMHYECKUX
anemeHToB . M. MenpaeneeBa, CTpoeHHME UX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyeckre U XUMUYECKHE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKCUIBl U



TUAPOKCUABl HATpus W Kaius. [IpuMeHeHWe IIeNOYHbIX METalIOB M HX
COCJIMHEHUN.

[[lenouyHno3eMenbHbIE METAJUIbl MAarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucteme xumudeckux sneMmeHToB . M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupojie. PU3ndyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxkHelmume coequHeHHUs KalblUs (OKCHUJ, THUIAPOKCHI, COJIN).
XéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMHHUEI: TI0JI0)KEeHUE B [lepronueckon cucTeMe XUuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoOe€HHE aToma, HaxOXJAcHHE B mpupoge. dusznueckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [lepuognueckoit cucreme XMMHYECKUX 3J€MEHTOB /1.
. MengeneeBa, CTpOCHHME aToOMa, HaxOXJAeHUWE B mpupone. DPusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHU bl U cou kene3a (1) u xenesa
(ITI), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHME ¢ oO0pa3llaMud METAUIOB M CIUIaBOB, WX (PU3HMUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KaJIbIIUS W HaTpUs C BOJIOM (BO3MOXKHO HCIIOJB30BAaHWE BHUACOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHHE  BUJIEOMATEPUANIOB), MPU3HAKOB  IMPOTEKAHUS
KAUeCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KajbliMs, alllOMUHUS, LIUHKA, JKeJe3a
(IT) u xxene3za (II1), meau (1), HabmroAeHNE U OMHMCaHUE MPOIECCOB OKpAITMBAHUS
MJIaMEHU MOHAaMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJIECOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUIPOKCUIA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIIEHHE DKCIIEPUMEHTAIIBHBIX 3aJ1a4d Mo TeMe «BakHeunine
METaJUJIbl U KX COETUHEHHUSD.

XUMHA U OKPYKAK0IIAfA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4eloOBeKa. be3omnacHoe
MCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUUYECKOE 3arpsi3HEHHE OKpYyKalolieh cpenbl (mpeaenbHas AOMyCTUMas
KOHIIEHTpaius BemiecTs, nanee — [1/1K). Poas xumuu B pemieHn# 3K0JIOTHYECKUX
poOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHbIE
MaTepHuabl).

Mesxcnpeomemmnbwie céa3u



Peanuzanus MeXnpeaMeTHBIX CBs3€H MpU U3yYeHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK U TMOHSITUH, SBISIOUIUXCS CUCTEMHBIMU VISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO0mMe ecTeCTBEeHHO-HAYUYHbIE TMOHSTHS: HAy4YHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCupuKaius, TMepUOJUIYHOCTh, HAOJIO/ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MaPHUKOBBIM
3¢ (exT, TEXHOIOTHS, MATEPHUAITBI.

dusznka: marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, DSJIEKTPUUYECKUN 3apsi, NPOBOIHUKH,
MOJIYTIPOBOJHUKH, JTUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEILeCTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIMUECKAS
peméTKa, CruiaBbl, (U3MUYECKUE BEIMYWHBI, CIUHUIIEI U3MEPEHUSI, KOCMHUYECKOE
POCTPAHCTBO, MIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, Ouocdepa, FKOCHCTEMA, MUHEPAIbHbBIC
yA0OpEeHUsl, MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEILIECTBRA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE MOPOAIbL,
M0JIE3HbIE NCKOTIAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOTPAMMbI  OCHOBHOT'O OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IWHCTBE Y4YeOHOU u
BOCIIUTATENIbHOMN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIIUOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMHU UM JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, NPUHSITHIMU B
oOlecTBe MpaBWiaMd M HOPMaMM TOBEACHHMS U CIIOCOOCTBYIOT TpoleccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIM3ALUU O0YyUYarOIIUXCS.

JIn4yHOCTHBIE ~ pEe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OPHUEHTAUUA H
pacIIMpEHUE OMbITa ACATEIbHOCTU HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAaydyHOMY HACIEIUI0, TMOHUMAHUSI 3HAYCHHUS XUMHUUYECKOM HAyKH B >KHU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOUN HH(pOpMarumenn o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

NpEACTaBICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIbHOCTH TMpPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAaHUIO
U B3aUMOIIOMOINM B TIpOIlleCC€ OTOM y4eOHOW NESITeNIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEJECHHWE M TMOCTYIKM CBOHMX TOBAapHILEN C MO3ULUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJI1 TOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJTHOM CPEION, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBbIE IS OOBSICHEHHUS HAOIIOJAaeMBIX IMPOILIECCOB U SIBICHUM,
MO3HAaBaTEIbHOM, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIILHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypoOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHHUIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHOM W  HUCCIEN0BATEIhCKOU
NESITEHLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIATbHEUIIIEM;

4) dpopMupoOBaHMSs KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBbIN 00pa3 »WU3HMU, OCO3HAHWE TOCIEJCTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTU COONIOJIEHUs] TMpaBuid 0€30MacHOCTH Tpu  OOpallleHuH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) TpyA0BOr0 BOCIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO MTpodeccuil U Tpyia pa3inyHOTO PoJia,
YBOKCHHE K TPYAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyTBHON TPACKTOPUHU MPOOJIKEHUS 00pa30BaHUS C YUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEmHON NpohecCUOHATBHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B TPOQECCUOHATILHON CpeJIE;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYILeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOIr0 U
O6e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bU3UYECKOMY M TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
mpaBuiI 6€30MMaCHOTO MOBEICHUS MPU PabOTE C BEMIECTBAMH, a TAKKE B CUTYyaIHIX,
YTIPOXKAIOIINX 310POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOWIEH IPUPOJTHON CPEIIOU, JJIA MOBBIICHUS
YPOBHSl  DKOJIOTMYECKON  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH WX PEIICHUS MOCPEICTBOM METOJOB XHWMHH,
AKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTHBHOM U COIIMATIbHOMN ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIsS
dbopMHupOBaHUS MHPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, TEOpus,
NPUHIIAI, TUTIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YUEOHBIX TIpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUHU U3 ATUX NPeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IETOCTHOU



HAy4YHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeWCTBUS (I103HABATENIbHbIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIE), KOTOpblE 0OecneunBaroT (OpMUPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4YEOHOMU
NEeSTEILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jorn4eckue 1eicTBUs:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HaHUW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACIATH MX XapaKTEPHBIC
NPU3HAKU, YCTaHABJIMBAaTh B3aUMOCBS3b C JPYTMMHU THOHSTHUAMH), HUCIOJIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPUU JUISl KIAacCU(PUKAIIMU XMUMUYECKUX BEIIECTB M XHMHUYECKUX PEaKIIHM,
YCTaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHH),
JienaTh BBIBOJIbI U 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpOIllECCe IMO3HAHUS TMOHATUS (MpEeaMETHbIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI SJEMEHTa), XUMHUueckas ¢opMmyia W ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU PEIICHUH Y4eOHO-TT0O3HABATENIbHBIX 3a1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJISITE  OOILME  3aKOHOMEPHOCTH, MPUYUHHO-CICJICTBEHHBIE CBSI3U U
IPOTUBOPEUHS B U3yUaEMbIX MTPOLIECCAX U SIBJIICHUSIX.

Ba3oBnle uccienoBarejabcKHe AelCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKEe B KayeCTBE OCHOBBI ISl (OPMHPOBAHUS THUIIOTE3bI IO
POBEPKE MPABWILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

NpUOOpPETeHHE ONbITa [0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOloJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh 00OOIICHUS U
BBIBOJIbI IO PE3YJIbTATAM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIISTh OTUET
0 MPOIeTIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IMYHBIX BUJIOB U (OPM MIPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHWBATH MPOTHUBOPECUYUBYIO U
HEJO0CTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHATHh Pa3INYHbIE METOJbl U 3alpPOChl MPU MOMCKE U OTOOpE
uH(pOpMaIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE ONBITA B
o0nacTh UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BaHUS PA3JIMYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BHIOMpaTh ONTUMAJIbHYIO (JOpMY MpecTaBiIeHUsT HHGOPMALIUK U
WUIFOCTPUPOBATh pElIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu opmMaMu rpaduKu U UX KOMOWHAIUSIMUY;

YMEHHME HCIOJb30BaTh M AaHAJIU3UpPOBAaThb B IIpolecce Y4YeOHOH W
UCCIIEZIOBATENBCKOM N1€ATENbHOCTH UH(MOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJBCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAKOUIEH IPUPOIHOU
Cpenbl.

KoMmyHMKaTHBHBIE YHHBepCaIbHbIE y4eOHbIe NelCTBHUS:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juajora W (WiM) JIUCKYCCHUH) IIO
CyLIECTBY  0OCyXJaeMoll  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

YMEHMS  NIPEACTABIATH  IOJYYECHHBIE  pE3yJIbTaTbl  ITO3HABATEIBHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3yJIbTaTOB BBIMNOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIMbITa,
n1abopaTopHOI paboTHI IO UCCIEIOBAHUIO CBOMCTB BEILIECTB, Y4€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
[IO3HABATEJIbHOM W HMCCIENOBAaTEIbCKOM  JESATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIaCOBAHUSA
no3uuil (00CyXeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYpMBbD», KOOPAMHALINSA
COBMECTHBIX JIEMCTBUM, OIPEIACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHHBepcaibHbIe y4eOHbIC 1CHCTBUA:

YMEHHUE CaMOCTOATENIBHO ONPENENATh LENU JAEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M NMPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOIO
NeSTENbHOCTh, BBIOMPATh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI pelIeHUsl YYeOHbIX U
MTO3HABATEJIbHBIX 337a4, CaMOCTOSITEIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
NPEJIOKEHHBIA QITOPUTM  JEHUCTBUUA TNPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJyYEHUS] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLIEHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTAaTa 3asBJICHHOW LENIH, YMEHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUH 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB 10 OCBOEHUIO 00s3aTEIBbHOTO
COJIEp)KaHUs, YCTAHOBJIEHHOIO JaHHOW (enepaibHOW pabouell mporpaMmon,
BBIJICJIAIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



nercTBul, crnenuduUueckue A IpeAMeTHOH oOjacth  «XUMHUS», BHUIBI
NEATeIbHOCTU 1O  TOJYYEHHIO HOBOI'O  3HaHMs, €ro HWHTEpIpeTaluy,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3TMYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K xon1ty oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

« pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TOHSATHUM: aToOM, MOJEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpO/IHASI M HEOJAHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIsl XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHMS, XMUMUYECKasl peakius, KiaccupuKalus peakiuid: peaxkiuu
COCAMHEHHUS, PEaKIUU Pa3JIOKEHUS, pPEaKIUU 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUECKUE PEaAKIINH, TeTIIOBOU d3(DPEeKT peakiumu,
SAIpO aToMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOUTallb, PaaAUYC
aToMa, XUMHUYECKasl CBs3b, MOJIIPHAsI U HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas J0Jsl BEIIeCTBa
(mpolLleHTHAs! KOHLIEHTPALKs) B PACTBOPE;

*  WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUHA U
MPUMEHSITh 3TH TOHSATHUS MMPU OMKMCAHUH BEIIECTB U UX MPEBPAIICHUH;

+  HCNOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBlieHHs (popmMyn
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

« ONpEeneNsiTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OMHAPHBIX  COEIUHEHUSX,
MIPUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUM I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

« packpseiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

- ONHUCHIBATH M XapakTepuszoBaTh TaOMUuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3iuyaTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpymnma)», maneie u
OOJNBIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabiuie «llepuomnueckass cuctemMa XuMHYECKHX d3nemeHToB J[. .
MeHpeneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, 00IlIee YUCIO IJIEKTPOHOB
U pacnpeesieHUue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA,
XUMUYECKHE peakinuu (M0 YHUCIy W COCTaBY YYacCTBYIOIIMX B PEAKIUU
BEIIIECTB, 10 TETUIOBOMY (P deKTy);

XapaKTepru30BaTh (OMHUCHIBATH) OOIHME XUMUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacCChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (dopmylie
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PeaKkluu;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATeIbHOCTU — aHaIU3
U CHUHTE3, CpaBHEHUE, 0000IIeHHE, CHUCTEMAaTU3allMI0, KiacCUu(pUKAIUIO,
BBISIBJICHUE TPUYHMHHO-CIICJACTBEHHBIX CBSI3€d — IS M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIUd, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHHe, MOJICIIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINM U MBICIICHHBIN );

ClemoBaTh ~ MpaBWaM  TOJb30BAHMS ~ XUMHUYECKOH  TOCYAOH |
7abopaTopHbIM  000pYy/IOBaHHMEM, a Tak)Ke TMpaBWiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIITOJHEHHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOUpPaHUIO
razoo0pa3HbIX BELIECTB (BOAOpPOAA M KHCIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB C OMNPEACIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMONIBI0 MHANKATOPOB
(;rakmyc, dhenondTanenH, METUIOPAHXK U IPYTHUe).

K koHiry oOyueHusi B 9 kiacce npeIMEeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX MOHSATUM: XHMHUYECKHIA
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHHUS, XUMHUYECKasl PeaKIlsi, XUMUYECKasi CBs3b, TEIIOBON 3 (deKT
peakuuu, MOJb, MOJSpHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHUE, OOpaTUMblE U



HEeoOpaTUMbIE pEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHME UM  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKasi), KpPUCTAIMYECKass peleTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHUMAas
koHueHTpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TU OHSATHUA MPU ONMMUCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPEICNIATh BAJIGHTHOCTh M CTEIIEHb OKUCIECHUSI XUMUYECKHUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
omnpeneéHHOMY KJIacCy COCIMHEHHWH 1o (opmyliaM, BUJ XUMHUYECKON
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOoW (opmysie, XapakTep cpeabl B
BOJIHBIX PAacTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAIIUMYECKOU
PELIETKN KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIica [lepuonmdeckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTepH30BAThH
TabauuHyo Gopmy Ilepuogmdeckoi CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyarh MOHATUSA «rJaBHag noArpynna (A-rpynma)» M «mnododyHas
noarpynma (b-rpymma)», manbie u OodbIIEE MEPUOABI, COOTHOCUTH
0003HAYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XMUMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsAl siApa, oOIIee YUCIO JJIEKTPOHOB W
pacrpefiefieHue HMX MO DJJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCJAMHEHUU B
npeaenax MaJlblX NEPUOIOB UM IIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YMCIy W COCTaBYy YYacCTBYIOIIMX B PEAKIUU
BEIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIME W CHEHUPUUECKHEe XUMHUYECKHE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKUCaHUE
npuMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHM;

COCTaBIIATb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
L1EJI0YEH U COJIEH, IOJIHbIE U COKPALEHHBIE YPAaBHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHHUs peaklMil, TOATBEPKAAOIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEaAKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKInii;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHWYECKHX TPEBpAlEHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 Gdopmylie
COEIMHEHMSI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

coOnoaTh  MpaBWia  MOJb30BAHMS ~ XMUMHUYECKOM  MOCYyIoMl U
7abopaTOpHBIM  00OpPYNOBaHMEM, a TaKXKe IMpaBuUja OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kapOoHat-, ¢ocdar-, cHIMKaT-, Cynbdar-, THIPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI YW HMOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICTUTEIHPHON NEATeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlui0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYCCKAX PEaKIHUi, €CTeCTBCHHO-HAyYHBIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, JKCTIICPUMEHT (peajbHBIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHDIE
Ne HaumenoBaHue pa3ie/ioB Konrpossrbie | TIpaxrmaeciue (uudposbie)
I/ ¥ TeM NpPOorpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. [lepBoHauyajibHbIe XUMHYECKUE NOHATHUS
Xumusi — BaxkHasi 00J1acTh
L1 €CTECTBO3HAHMS U 5 ) bubnuoteka [IOK
' MPaKTUYECKOU https://m.edsoo.ru/7f41837¢
JeSATeTLHOCTH YeIOBEKa
12 BerecTBa 1 xuMnueckue 15 | bu6mmoreka IIOK
’ peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxHelilmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. 6 bubmmoreka LIOK
) [TonsTre 06 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o 2 1 bub6nuoreka IIOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsr. [lonsitre 5 | | bubnmoreka [IOK
’ 00 OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 1 bubmmorexa [OK
' P . https://m.edsoo.ru/7f41837¢
COEJIMHEHUI
Hroro no pazneny 30




Paznen 3. [lepuoauyecknii 3akoH u [lepuoguyeckasi cucrema xumudeckux 3jiemeHToB JI. U. MenaesneeBa.

CTpOCHI/Ie aToMOB. XUMHYeCcKas CBA3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE pPeakKnuu

Ilepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
3.1 XUMHYECKUX dJIeMEeHTOB [1. 7
N. Menpneneesa. CtpoeHue
aroma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Xumudeckas CBA3b.

39 OKHCITUTEITBHOBOCC g ) bubnuoreka [IOK
TAHOBUTEJILHBIE https://m.edsoo.ru/7f41837¢
peakumu

Hizoro no pasgeny 15 N
PesepBHOE Bpemst 3 Bubmorexa [OK

https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB

68 5 5

I10 ITPOT'PAMME




9 KVIACC

Kosn4yecTBO 9acoB DIeKTPOHHDIE
Ne HaumenoBaHue pa3ie/ioB Kontpossrbie | TIpaxrmaeciue (uudposbie)
I/l ¥ TeM NpPOorpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. BemecTBO M XMHYeCKHE peaKIIul
[ToBTOpeHME U yriyoneHue
P T bubmuoreka IIOK
1.1 3HAaHUU OCHOBHBIX pa3lesioB 5 1
https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHbIE 3aKOHOMEPHOCTHU 4 bu6nuoreka [IOK
' XUMHYECKHX PEaKIIHi https://m.edsoo.ru/7f41a636
DJIEKTPOIUTHYECKAS
1.3 JIUCCOUAIsL. XUMUYECKUE 8 1 1 bubmmorexa [OK
’ ) https://m.edsoo.ru/7f41a636
peaKkuu B pacTBOpax
Hroro no paznemny 17

Pa3znen 2. HemeTaJJIbI M X COCIUHEHUSA

OOmiast xapakTepuCTHKA

bubmuoreka [IOK
2.1 XAMUYECKHX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO6mras xapakTepucTuKa
99 XUMHYECKHUX JICMCHTOB 6 bubmuoreka [IOK
' VIA-rpynmnel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6m1as xapakTepucTruKa
bu6mmoreka [IOK
2.3 XAMHUYECKUX DJIEMEHTORB 7 1

VA-rpymmsl. A3or, hochop

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




U UX COCAUHCHUA

OO01mas xapakTepucTHKa

4 XAMHYECKHUX JIEMCHTOB g bubnuoreka [IOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCTMHCHHS
Uroro no pazneny 25
Pa3nen 3. Merasibl 1 HX COeTHHEHHS
bubmnoreka [IOK
3.1 06 i 4
HIHC CBONCTRA METAIOB https://m.edsoo.ru/7f41a636
32 Baknelinme MeTaIbl ¥ UX 16 Bu6nuorexka [JOK
) COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u okpy:xaouias cpeaa
41 BemectBa u Marepuaisl B 3 bubnuoteka [IOK
) JKU3HU YeJI0BEKa https://m.edsoo.ru/7f41a636
Htoro no pazaeny 3
PesepBHOE BpeMst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoaunvecTBo yacos DJIeKTPOHHDIE
Tema ypoka Kourpoubnbie | IIpakTnueckue Aara un(pponrIe
n/n Bcero H3y4yeHusi  oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcesl
IIpeamer xumun. Poss xumuu B | bubmumoreka LIOK
YKU3HM YesloBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IlonsTHEe 0 METOIaX IIO3HAHMUS B | bubnnoreka IIOK
XAMUHA https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padota Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U IPUEMBI ! bubmmoreka [IOK
oOpareHus ¢ 1a00paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
Uuctele BeecTBa U cMecu. CriocoOsbl | bubmuorexa [{OK
paszaeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
<<1£)a3 eJIeHue cieceﬁ (Ha mpumepe 1 brbnmorexa [HOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBAPEHHOM COJIN)»
ATOMBI ¥ MOJICKYJIBI 1 bubmmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE AIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThle u cnoKHbBIE BELIECTBA 1 bubamorexa [IOK
p = https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
ATOMHO-MOJIEKYJIIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka IIOK

10 Xumunueckas popmyna. BaneHTHOCTH
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocHTENbHAs aTOMHAs Macca. bubnuoteka [IOK
OTHOcHUTENbHAs MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 7079 XUMHYECKOTO bubmuoreka IIOK
DJIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. MoJb. bubmuoreka [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 Pu3NUeCcKUe U XUMUYECKUE SIBJICHUS. bubmmoreka [JOK
XuMHU4YecKask peakLus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U yCa0BUs IPOTEKAHUS bubnuoreka LIOK
15 N
XAMUYECKHUX pEeaKIun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacCChl BELIECTB. bu6mmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Konm4yecTBa, MacChbl
17 BELLECTBA 10 YPAaBHEHUAM bubmmorexa [OK
H P . https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PeaKlnuid
Knaccudukanust XxumMmuueckux
18 eaK mgl) (COCLIIII/IHGHI/ISI A3JI0KCHUS bubmmorexa [OK
beakdl P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIOMOHOCOB — y4€HBIil-
19 sHIMKIoNeArCT. O000IICHHE 1 bubmmorexa [OK
] N https://m.edsoo.ru/ff0d40c4
crucTeMaTu3alus 3HaHUI
20 Kontponbhas padota Nel o teme bubmuoreka LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHID) https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecs razos. Cocras bub6nuoreka LIOK

BOo3ayxa. Kuciopom — anemMeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

dusznyeckre U XUMHYECKHE CBOMCTBA

22 KHCIIOPO/a (PEeaKIuu OKUCICHUS bubmmorexa [IOK
poAa (peail ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Cnioco0OpbI ToTydeHusT KUCIIOpoia B
23 naboparopun I}/; i OMHmnerIOIc[:TH bubmmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoia
TernoBoit 3¢ ekt XuMuIeckoit
4 peaKkLuu, MOHATHUE O bubmuoreka IIOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEaKLUIX
TomuBo (HeTh, yroiab U METaH).
25 3ar ﬂSHeIEI/Ie(Em yxa CIIoCOObI e)ro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALIICHUS
ITpaxTrueckas padora Ne 3 o Teme
26 «l?lon YCHUE U 2061/1 aHue bubmmorexa LOK
‘ P . https://m.edsoo.ru/ff0d4ae2
KHCIJIOPOJIa, U3YUEHHUE €T0 CBOMCTBY
7 Bonopon — snemeHT u npocroe bubmmoreka [IOK
BelecTso. Haxoxienue B mpupoae https://m.edsoo.ru/ff0d4dd0
)% ®du3nuecKue 1 XUMUYECKHE CBOMCTBA bubmuoreka [IOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 ITonsATHE O KUCHOTAX U COJIAX httns://m.edsoo ru/f0d50d2
30 CniocoOsI moy4yeHus BOAOpoaa B bubnuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTudeckas padorta Ne 4 o Teme
P P bubmuoreka [IOK
31 «ITomydenne u cobupanue BoI0poa,

W3y4YEHHUE Er0 CBOMCTB)»

https://m.edsoo.ru/ff0d4{42




MounsipHblii 00bEM razoB. 3aKOH

bub6mmoreka IIOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brrunciienuss 00b€Ma, KOJIUYECTBA
33 BEIIECTBA ra3a I10 €ero U3BECTHOM Enbmorexa [IOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITU 00BEMY
Brruucnenust 005EMOB Ta3oB 1Mo
34 ABHCHUIO PEaKIIUU HA OCHORBE bubmorera [OK
P ,,p o . https://m.edsoo.ru/ff0d5708
3aKOHa 00bEMHBIX OTHOIIIEHUI ra30B
35 duznyecKkne U XUMUIECKUE CBOMCTBA bubmuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 06 bu6nuoreka [IOK
WHIMKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopuTens.
37 Hacpimmennbie 1 HeHaChIIIEHHbBIC bubmuoreka IIOK
pactBopbl. MaccoBas 107151 BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas pabora Ne 5 mo teme
n «IIpuroroBieHue pacTBOPOB € bu6mmoreka [IOK
OIIpEIEIEHHON MaCcCOBOM JoJIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 Konrponbnas padora Ne2 no teme bubnumoreka LIOK
«Kucnopoxn. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KJIacCUpHUKaIus, bubmuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue U XUMUYECKHE CBOMCTBA
41 KI/ICJ‘I};THBIX OCHOBHBIX U bubmmorera LIOK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHUsI: COCTaB, KJIaCCU(pUKAIINA, but6mmoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHnue u XuMHYECKHE CBOMCTBA bub6nmoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kitaccuuKanus, bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XuMHYECKHE CBOMCTBA bu6mmoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéLI;HOJI ‘l)eHI/IH XI/IMI/I‘IZCpKI/Ie bubmmorexa [OK
- y ’ https://m.eds0o.ru/00ad9474
CBOICTBa
[Tpaktuyeckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bu6nmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN
43 I'eneTnueckas CBA3b MEXKIY KllacCaMu bu6nuoreka [IOK
HEOPraHWYECKNX COEAMHEHUIN https://m.edsoo.ru/00ad9a50
49 O06o01eHre u cucTemMaTH3aus bu6nmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas paborta Ne3 mo teme
50 "OCHEBHBIG KJ'II;CCI)I HEOPTaHUYECKUX bubmmorexa [OK
" P https://m.edsoo.ru/00ad9ela
CO€JIMHEHU N
IlepBble NOMBITKH KIACCU(PUKALIMI
51 me/)mquKHx 3JIEMEHTOB I%)OH}ITI/IC 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
IPYIIAX CXOJHBIX 3JIEMEHTOB
ITepuoanueckuii 3aKOH U
5 ITepuoaunueckas cucrema bubmmoreka [IOK

XUMHUYECKHX deMeHTOoB JI. 1.
MenpeneeBa

https://m.edsoo.ru/00ada52¢c




but6mmoreka [IOK

>3 Hepuonet, rpymmet, moxrpymeL https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YeK
P P . but6mmoreka IIOK
55 aToMOB 3J1IeMeHTOB [ lepuoanueckoi
https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. Menpaeneera
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKECHHUIO B bubnuoreka [IOK
Ilepunonnueckou cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHnneneeBa
3nauenue [lepuoguveckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. []. bubnuoreka LIOK
N. MenneneeB — y4€HbIH, eaaror u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
PesepBueiit ypok. O600IICHNE U
58 CI/ICTEMaTmZpI/IH 3HaHI/II;IH / bubmmorexa [OK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepodHas pabora
KonTtponbhas padora Ne4 o teme
59 «Ctpoenue atToMa. XuMuieckas bubnuoreka LIOK
cBs3by» / Beepoccuiickast https://m.edsoo.ru/00adb486
poBepoyHas pabora
DIIEKTPOOTPULIATETLHOCTh AaTOMOB bu6nuoreka LIOK
60
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBs3b brbmmorexa IIOK
https://m.edsoo.ru/00adac34
& KoBaneHntHas nosisipHas Xumuieckas bubmmoreka [IOK

CBs3b

https://m.edsoo.ru/00adaab8




63 KoBanenrnas HenonsipHas | bubmuoreka LIOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okncaCHms ! httos://m.edsocl)_.[ru/OOadae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 bu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoteka [IOK
66 OKUCIUTENN U BOCCTAHOBUTEIHN 1 httos://me dSO(I)_.[ru 100adb076
PesepBHbIii ypok. O60011eHNE U
67 cUCTeMaTH3aIHs 3HaHHH 10 TeEME 1 but6mmoreka [IOK
«Crtpoenune atoma. XUMUYeCKas https://m.edsoo.ru/00ad9cb2
CBSI3bY»
68 PesepsHblii ypok. O600111€H1E 1 | bubmuoreka LIOK

cUCTeMaTH3aIlus 3HaHUN

https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO HACOB I10
[TPOI'PAMME
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9 KVIACC

KoauuecTBo yacoB

JIEKTPOHHBIE
Ne ara u@posbie
Tema ypoka Kontpoabubie | IlpakTudyeckue A uugpp
n/n Bcero u3yueHuss  olOpasoBaTe/ibHbIE
padoThI padoThI
pecypchbl
Ilepuonnueckuii 3aK0H.
[Iepnonnueckas cucrtema bubnuoreka [IOK

XUMHUYECKUX 3aeMeHToB . 1.
Meunneneena

https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOpPraHUYECKUX BEIIECTB

bubmuoreka IIOK
https://m.edsoo.ru/00adb7e2

Bunnl xumMuueckoii ¢cBSI3HU U
TUTBI KPUCTATUTMYECKHUX
peeToK

bubnunorexa [JOK
https://m.edsoo.ru/00adbac6

KontponbHas pabota Nel o
teMe «lloBTOpeHne n
yriIyOleHre 3HaHUH
OCHOBHBIX pa3ZiesioB Kypca 8
KJ1acca»

Knaccudukanus XuMu4eckux
peaKIuil Mo pa3IundHbIM
IIPU3HAKAM

but6mmoreka [IOK
https://m.edsoo.ru/00adbcb0




[TonsiTHE O CKOpPOCTH
XUMHUYECKOU PEaKLUH.

bu6mmoreka [IOK

7
IToHsTHE O TOMOT'CHHEIX B https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaAKIIMIX
ITonsTHE O XUMHYECKOM
paBHOBecuu. DakTophi,

2 BITUSIOIINE HA CKOPOCTh bubnmorexa [IOK
XUMHUYECKOW PEaKUUU U https://m.edsoo.ru/00adc28¢c
MOJIO’KEHHE XUMHUYECKOTO
paBHOBECHS

9 OKHCITUTETEHOBOCCTAHOBHUTE bubmuoreka [IOK
JIbHBIE PEAKIINHU https://m.edsoo.ru/00adcade
Teopus 5MEKTPOIUTHUUECKON

bu6mmoreka IIOK
10 nucconuanmu. CUiIbHBIE U
https://m.edsoo.ru/00adcd68
c1a0bIe AIEKTPOJIUTHI

11 Honnrble ypaBHEeHUS peaKUi bubmmorexa [IOK

yp P https://m.edsoo.ru/00add448
XHUMHUYecKre CBOMCTBA KUCIIOT
1 OCHOBAHHUM B CBETE

. bu6mmoreka IIOK
12 MpeACTaBICHUN 00
o https://m.edsoo.ru/00add5d8

AEKTPOIUTUICCKOM
JMCCOLIMALINHI
XHUMHYeCKHE CBOMCTBA COIeH

13 B CBETE MPE/CTaBICHUNA 00 bubnnoreka LIOK
ANEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JIMCCOLIMALINHU

14 IMonsgarue o ruapoause coiei bubmmorexa HOK

P https://m.edsoo.ru/00add9d4

15 O06o6mIeHne 1 bubnmorexa [IOK




CUCTeMAaTH3alus 3HAaHUHI

https://m.edsoo.ru/00addd12

[TpakTiueckas pabota Ne 1.

bu6mmoreka IIOK

16 «Pemenne
et https://m.edsoo.ru/00addbfa
9KCIIEPUMEHTAJILHBIX 33]1aW»
KonTtponbnas padota Ne2 o
17 TeMe «DJIEKTPOIUTHYECKAS] bubnnorexka [IOK
aucconmanusg. XuMU4YecKue https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
OO61as xapakTepuCcTHKa
18 I‘aJ‘IOFeHOBp XI/IMII)/I‘leCKI/Ie bubmorexa [IOK
. ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha MpUMepe XJiopa
Xnoposogopoa. ConsiHast
19 KHCJI0Ta, XHMHUYCCKHUC bubmuorexa IIOK
CBOIICTBA, MTOJYyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Tpaktuyeckas padota Ne 2 o
20 teMme «[lomydyenue consgHoi bubmmoreka LIOK
KHCJIOTBI, U3y4YeHUe €& https://m.edsoo.ru/00ade348
CBOICTB»
Brruncnenus no ypaBHeHUSIM
21 XUMUYECKUX PEaKIUU, eCITu bubnuoreka [IOK
OJUH U3 pearceHTOB JaH B https://m.edsoo.ru/00ade488
H30BITKE
” OO0m1as xapakTepuUCTHKA bubnuoreka [IOK
aneMeHToB VIA-rpynmst https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOJAU(PUKALINU
P ArpuiaL N bubmuoreka [IOK
23 cepsl. HaxoxieHune cepsl u eé

COEIMHEHUH B IIPUPOJE.

https://m.edsoo.ru/00ade64a




XHUMHUYECKHE CBOMCTBA CEPBI

CepoBo0po/1, CTPOCHHE,

bu6mmoreka IIOK
24 (bU3HYECKUEe U XUMUYECKHE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepol. CepHas
’s KUCIIOTa, (pu3nueckue u bubnnorexka [IOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIUH,
JeXxalnire B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a
. bu6mmoreka [IOK
26 HOJIy4YCHHUSI CEPHOU KMCIIOTHI.
https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoIIEeH Cpeabl
COEIMHEHUSIMU CEPbI
7 BrrancieHne MaccoBOH 10U bubnnoreka IIOK
BBIXOJ1a IPOAYKTA peakIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa
aneMeHTOB VA-rpynnsl. A30T,
Bbubmmoreka IIOK
28 pacrpoCTpaHEeHHE B IIPUPOJIE,
https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMU4ECKHe
CBOMCTBA
AMMuak, ero puznyecKue u
. bu6mmoreka IIOK
29 XAMHYCCKHE CBOMCTBA,
https://m.edsoo.ru/00adf004
MOJIy4YeHUE U MPUMEHEHUE
[TpakTrueckas padora Ne 3 o
bu6mmoreka [IOK
30 teMe «llonyyenue ammuaka,

HU3Yy4YCHHUC €TO CBOMCTB»

https://m.edsoo.ru/00adf180




A3oTHas KHCHIO0TAa, €€

bubnnoreka IIOK
31 buznyecKue U XUMHIECKHE
. https://m.edsoo.ru/00adf306
CBOICTBA
Hcnonbs3oBaHue HUTPATOB U
coJielf aMMOHUS B KaUeCTBE

1 MUHEPATBHBIX YI00PCHHUIA. bubnmorexa [IOK
XUMHUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adf518
OKPYXaIOIIEH Cpebl
COCIMHEHUSIMU a30Ta
Dochop. Oxcua dpochopa (V)

13 u ochopHas KUCI0TAa, bubnmorexa [IOK
buznyecKkue 1 XuMHUYECKHEe https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYEHUE
Hcnonb3oBanue pocdatos B

34 KaueCTBE MHUHEPAIbHBIX bubnmnoreka [IOK
ya00peHuil. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpeibl hochaTramMu
Yrnepon, pacupocTpaHeHue B

35 npu Ene E)I/ISI/II:IGCKI:/IC u bubmmorera [IOK

pHp ’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Okcunipl yriepoaa, ux
¢du3nUeckre U XUMUYECKHe
. bu6mmoreka IIOK
36 CBOMCTBA. DKOJIOTMYECKUE
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuioM yriepona (IV)
N bub OK

37 VYrosbHas KUCIOTA U €€ CONMU noimoreka 1

https://m.edsoo.ru/00ae006¢

18 [TpaxTuueckas padora Ne 4 o bubmmoreka LIOK

teme "[lonyuenue

https://m.edsoo.ru/00ae027¢e




YTIIEKHUCIIOTO Ta3a.
KauecTBeHHas peakius Ha
KapOoHaT-uoH"

[TepBoHavanbHbBIC TOHATHUS 00

bu6nmnoreka IIOK

39 OPraHMYEeCKHUX BEIIECTBAX KaK
https://m.edsoo.ru/00ae054¢
0 COEIMHEHUSX yTiepo/ia
. bubmuoreka [IOK
40 Kpemuuii u ero coennHeHus
https://m.edsoo.ru/00ae080a
[Tpaktryeckas pabora Ne 5.
Pemienue
bu6nmoreka IIOK
41 AKCIEPUMEHTAIBHBIX 33124 10
N https://m.edsoo.ru/00ae0bf2
Teme «Baxueiiume
HEMETAJUIBl M UX COCTUHCHH
KonTtponbhas padora Ne3 mo
. bu6mmoreka IIOK
42 Teme «Baxkneme
https://m.edsoo.ru/00ae0el8
HEMETaJIbl U UX COCTUHCHUS
OO0m1as xapakTepucTuKa
XUMHYECKUX JIEMEHTOB —
MeTaJI0B. MeTtajuinueckas
bu6mmoreka IIOK
43 CBA3b U MeTalJIN4eCKas
.. https://m.edsoo.ru/00ae103e
KpUCTaJUIMUECKas pereTKa.
dusndeckue CBONCTBRA
METaJIJIOB
XUMHYECKUE CBOMCTBA
44 METaJIJIOB. bubmuoreka [IOK
DNEKTPOXUMHUYECKHUN Pt https://m.edsoo.ru/00ael 156
HaIPSKEHUN METAIIIOB
45 OO6mue criocoObl TOTyYESHHS bubnmorexa [IOK

meTautoB. CIUiaBbl.

https://m.edsoo.ru/00ael156




Boruncnenus no ypaBHEHUSM
XUMHYECKHUX PEAKLHH, eCln
OJIMH U3 PEareHTOB COIACPKUT
IIpUMeCcHU

46 [TonsiTue o koppo3uu bubmumoreka LIOK
METAJIJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka IIOK
47 Ilenoumpie MeTab! https://m.edsoo.ru/00ae14b2
43 OKCHU/IBI ¥ TUIPOKCHIBI bu6mmoreka [IOK
HaTpUA U KaJIuA https://m.edsoo.ru/00ae14b2
49 [llenouyHo3eMenbHBIC METATLTBI bubmuoreka [IOK
— KaJIbLIUKA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxwuerime coeiuHEeHUs bu6mmoreka [IOK
KaJIbIUS https://m.edsoo.ru/00aelSe8
51 O6o0meHue u
cUcTeMaTH3alus 3HaHU !
5 JKECTKOCTH BOIBI M CIOCOOBI bu6mmoreka [IOK
€€ yCTpaHEeHUs https://m.edsoo.ru/00ae1886
IIpakTrueckas padora Ne 6 o
P e P bubmuoreka IIOK
53 TeMe "JKECTKOCTH BOABI H
N " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHCHUS
Bbubnmoreka IIOK
54 A i
JIFOMHHHH https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOHCTBA bu6nmoreka LIOK
55
OKCHJIa ¥ TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka IIOK
3 Keneso https://m.edsoo.ru/00ae1d86
57 OKcCHUIbI, TUIPOKCHIBI U COITU bu6mmoreka IIOK




xenesa (II) u xenesa (II0)

https://m.edsoo.ru/00ae35e6

O06o00611IEHNE U

58 .
cHUcTeMaTu3aIus 3SHaHU!
[TpakTrueckas padorta Ne 7.
Pemenue
bu6mmoreka [IOK
59 DKCIIEPUMEHTAIBHBIX 3a/1a4 110
N https://m.edsoo.ru/00ae3de8
Teme «Baxxknenmue meTauibl 1
UX COCIUHEHUS»
Brruncnenusi no ypaBHeHUsIM
XUMUYECKHUX PEaKLUU, eCIU
OJINH U3 PEareHTOB JaH B
bu6mmoreka [IOK
60 M30BITKE WA COICPIKUT
https://m.edsoo.ru/00ael750
npumecu. BeranciieHns
MAacCOBOH JIOJIM BBIXOJ1a
MIPOJIyKTa PEaKLUH
61 O6o006menne u
cucTeMaTu3anus 3HaHUu|
KoHnTtponbhas pabora Ne4 o
62 TeMe « BakHeitmme MmeTauisl 1
UX COECTUHEHUS»
BemectBa u maTepuaisl B
. bubmuoteka [IOK
63 MMOBCEIHEBHOW KU3HU
https://m.edsoo.ru/00ae3f50
YeJoBeKa
64 XUMHYECKOE 3arpsi3HEHNE bu6mmoreka LIOK
OKPYXKarOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn bubmuotexka [IOK
HKOJIOTUYECKUX MTPoOIIEeM https://m.eds00.ru/00ae4270
66 PesepBHeIil ypok. O600mICHHE bubnuoreka [IOK




U CUCTEMATH3ALUA 3HAHUI

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O60011eHIE 1 bubnuorexa LIOK
Y CHUCTEMaTH3alurs 3HaHUI https://m.edsoo.ru/00adb33c¢c
68 PeseprHblit ypok. O600meHne | bu6mmoreka LIOK
Y CHUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJBHOMN NPOT'PAMMBI

8 KUIACC

Kon
NMpoBePsIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI OCBOEHHUS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «IlepBoHavyanbHbIE XUMUYECKUE TTOHSITHS

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKMX IOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, CMeECh (OJHOpPOJHAs M HEOAHOPOIHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKyJIspHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJISIPHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEeMEHTa B COEAMHEHUHU, MOJSIPHBIM 00BEM, XMMHUYEcKas peaxius,
KJaccu(uKausl — peakmuid:  peakuu  COSAMHEHHUs,  PeaKLUuu
pa3NoKeHUsl, peaklUd 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHIOTEPMHUYECKUE PEAKINH, TETUIOBOH A(PQPEKT peakiuu, pacTBop,

MaccoBasi 10715 BelllecTBa (MPOLIEHTHAsI KOHIIGHTPAIHs) B PACTBOPE

1.2

WINTIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBIX XWMHYCCKHUX HOHATHHA H

NPUMCHATH 3TU MMOHATHA IIPU ONMMCAHWUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY MIJIsI COCTABJICHHA (bOpMy.]'I

BEILECTB U YPABHEHUN XMUMHUYECKUX PEAKIUI

1.4

PaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUSA MacCcChblI BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOIO  Y4YC€HUA, 3aKOHa

ABorajipo

1.5

OIpeACIATh BaJICHTHOCTbH aTOMOB JJICMCHTOB B 6I/IHaprIX

COEIMHEHUSIX

1.6

KJaccU(UIIUPOBaTh XUMHUYECKUE pEaKIMU ([0 YHUCIYy U COCTaBy

Yy4acTBYIOUIMX B PEAKIMH BEILIECTB, 1O TETNIOBOMY 3(PeKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MaccChl

BCIICCTB




1.8

BBIYUCIISITH MAaCCOBYIO JIOJIO XHMHUYECKOTO dJIEMEHTa 1o (Gopmylie

COEIUHEHUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BEIICCTBA B PACTBOPC

1.10

OPUMEHATE CCTCCTBCHHOHAYYHBIC MCTO/bI ITIO3HAHUA — Ha6JHO)IeHI/I€,
HU3MCPCHHC, MOZACIIMPOBAHUC, OKCIICPUMCHT (peaﬂBHLIﬁ u

MBICJICHHBIH)

IIo Teme: «Baxxneiimme npeacTaBUTEIM HEOPTaHMYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICI OCHOBHBLIX XHMHWYCCKHUX TTOHSITHM: OKCHA,

KHCJI0Ta, OCHOBAHHUC, COJIb

22

OTpeAeATh NMPUHAMIEKHOCTh BEIIECTB K OIpeNeIEHHOMY Kilaccy

coeMHEeHMH 1o Gopmynam

23

KJIaCCU(UIIMPOBATH HEOPraHMYECKHE BEIIeCTBA

24

XapakTepu3oBaTh  (ONHMCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBA
BEUIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXkAas ONHMCAHUE NpPUMEpPAMHU

MOJIEKYJIIPHBIX YPAaBHEHUIM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

2.5

IIPOrHO3UpPOBATH CBOICTBa B€OICCTB B 3aBHCUMOCTH OT HX
Ka4YCeCTBCHHOI'0O COCTaBad, BO3MOXHOCTH IIPOTCKAaHHUA XUMHUUYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCJIOBUAX

2.6

CIeOBaTh IPAaBWJIAM  IIOJIb30BAHUA XUMHUYECKOM TIOCYIOM W
71a00paTOpHBIM 000pYyIOBaHMEM, a TaKXKe MpaBWiaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKLUMSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJOPOJA M KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C OINpEAeNEHHOM MaccoBOW o€ pacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacrno3HaBaHUIO PACTBOPOB WIEJOYEH UM  KHCIOT C IOMOUIBIO

WH/IUKATOPOB (JTakMyc, peHondranent, METHIIOPAHXK U APYTHE)

2.7

MIPOBOJUTD PACUYETHI IO YPABHEHUIO XUMHUECKON PEAKLIUU

[Io Teme: «llepuonnueckuii 3akoH u Ilepuoguueckas cucrema
xumuyeckux sieMmentoB JI. . MennpeneeBa. CtpoeHue aTtomos.

Xumuueckas cBs3b. OKHUCIINTEILHO-BOCCTAHOBUTEIILHEIC p€akunuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHATHI: AIpO aroma,
JJIEKTPOHHBIA CJIOM aToMa, aToMHas OpOuTanb, paguyc aToma,

XUMHYCCKas CBA3b, IMOJISIpHad W HEIOJISIpHasd KOBAJICHTHAas CBA3b,




AIEKTPOOTPUIIATENILHOCTh, WOHHAsl CBsI3b, WOH, KaTHOH, aHHWOH,

CTCIICHb OKUCJICHUA

32 KJIACCU(PUITUPOBATH XUMUYECKHUE DIIEMEHTHI
OTHMCHIBaTh U XapaKTepHu30BaTh TabnuunHyto ¢Gopmy [lepuommueckoii
CHUCTEMbl XMMHYECKUX JIJIEMEHTOB: pa3lMyaTh MOHATHUS «rJaBHas
33
noarpynna (Arpynma)» u «moboyHas mnoxarpynmna (brpymma)y,
«MaJble» U «OOJIBIITNEY MTEPHOIBI
packpeiBaTh cMbich Ilepuoamdeckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
' XUMUYECKUX OJIEMEHTOB OT HX TnojoxkeHus B [lepumomndeckoit
CHCTEME
COOTHOCUTh 00O03HA4YeHHS, KOTOpPbIE HMEIOTCS B  TaOIUIE
«ITepuognueckas cUCTEMa  XHMMHMYCSCKHX 9JIEMEHTOB JI.A.
35 MeHeneeBa» ¢ YHUCIOBBIMHA XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja sjapa, oOlee dYHcIio
3JIEKTPOHOB U PACHPEICNICHUE UX M0 AJIEKTPOHHBIM CIIOSIM)
16 OMpENCNATh  CTENEeHb  OKWUCICHHSI  DJIEMEHTOB B OWHApHBIX
' COCJIMHEHUAX
37 OTIpEeCNATh BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs W WOHHAS) B
' HEOPTaHUYECKUX COCTUHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NMpoBEPsSIEMOr0 .
pesyabTaTa o0pa3oBaTe/ibHOI MPOrPpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme: «BemiecTBo 1 XUMHUUecKas pEakuusa»

1.1

PacKpbIBaTb CMBICII OCHOBHBIX XHMHMUYECKUX IOHSATUH: pPACTBOP,
ANEKTPOJIUTBI, HE3JIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAs JUCCOLUALNS,
peakuMu MOHHOro oOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTuMbIe u HEoOpaTUMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIBHBIE peaxkuuu, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHMCJIEHHE U BOCCTAHOBJIEHUE, aAJUIOTPOINMS,
aMm(pOTepHOCTb,  XUMHUYECKass  CBSi3b  (KOBaJICHTHasl,  HMOHHAsd,

MeTaJlyIn4yecKas), KpUCTAJUIMUECKas pElETKa, CIUIaBbl, CKOPOCTb




XUMHYECKON peaKuu

1.2

WIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XWMHYCCKUX MOHATHUUA M

IIPUMCHATD 3TU IMOHATHA ITPHU OIIMCAaHWH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPABHEHMSI DJIEKTPOJIMTHYECKOW TUCCOLMALUU KHCIOT,
LIEJI0YEHd M COJIEH, IMOJHBIE U COKPALIEHHBIE YPaBHEHUs DPEAKLUN

HOHHOTO 00OMeHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

IOCPCACTBOM COCTABJICHUS DJICKTPOHHOI'O OajaHca 3TUX peaKI_II/Iﬁ

1.5

MIPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOHN peaKkIiu

ITo Temam: «HemeTtamnbl U uUX coequHeHUsI» U «MeTawibl U HX

COCANHCHU

2.1

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IIME U CTICIU(PUIECKUE XUMUUECKUE
CBOMCTBA MNPOCTBIX MW CJIOXKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
MpUMEPaMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX

XUMHYECKHUX PEAKLIUN

22

COCTaBJIATb YpaBHCHUA peaKquI, MOATBCPIKAAOIUX CYHICCTBOBAHUC

TeHETUYECKOM CBAI3U MEXKAY BEIICCTBAMH PA3JINYHBIX KJIACCOB

23

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3IMYHbIX

YCIOBHSIX

24

cJIeJ0BaThb npaBujiam I1I0JIb30BAaHU XUMHUYECKOU HOC}’IIOﬁ )41
7a00paTOPHBIM 00OPY/IOBaHMEM, a TaK)Ke IMpaBUiIaM OOpAIIECHUS C
BCIICCTBAMHU B COOTBCTCTBUM C HHCTPYKHOUAMHU 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XMUMHUYECKHX OIBITOB IO MOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEUIECTB (AMMHUAKA U YTIIEKUCIIOTO ra3a)

25

NPOBOJUTh PEaKIMH, TOJATBEPXKIAIONIMEG KAaYeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kKapOonat, Qocdar, cuamkar, cynabdar,
TUIPOKCUIMOHBI, KaTHOHBI aMMOHHSI, MOHBI HM3YYCHHBIX METaJIOB,

IMPUCYTCTBYIOIIUEC B BOJHBIX paACTBOpaX HCOPIraHMYCCKHUX BCHICCTB

ITo Teme: «XuMus 1 OKpy>Karonias cpeaa

3.1

pacKpbIBaThb  CMBICA  OCHOBHBIX Xumuyeckux noustui: [IJIK

BCUICCTBA, KOPPO3H:A MCTAJUIOB

32

OPHUMEHATE OCHOBHBIC OIICpalrn MBICITUTEIBHON JACATCIIBHOCTH —




aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBIICHHE TPUYMHHO-CIICJICTBEHHBIX CBSI3¢H — IS W3Y4YeHUS
CBOfICTB BCIICCTB N XHUMHUYCCKHUX peaKHHfI; CCTCCTBCHHOHaquble
METOJIbI TO3HAHHUS — HAONIOJCHHUE, H3MEpPEHHUE, MOJCIUPOBAHHE,

9KCIIEPUMEHT (peaibHbIN U MBICJICHHBII)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

1

HepBOHa‘{aﬂbHHe XUMHUYCCKUEC ITOHATHA

1.1

[Tpenmer xumun. Ponb XUMHM B JKU3HU 4elIOBEKa. XUMHs B CHCTEME Hayk.
Tena u BemectBa. dusnueckue CBOICTBa BEIIECTB. ArperaTHoe COCTOSIHUE

BCIICCTB

1.2

Ilousrue o MCTOJaX MMO3HaHUA B XMMHUU. YucTele BCICCTBA 1 CMCCH. CriocoObI

paszaeneHus cMecen

1.3

AtomMBl U MOIJICKYJIbI. XuMudeckue diaeMEHThl. CHMBOJIBI  XHUMHYCCKHX

aneMeHTOoB. [IpocTeie u crokHbIe BeniecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHHE

1.4

Xumnueckast popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas  aTOMHasg — Macca.
OtHocuTenbHas MOJIEKYJIsIpHAs Macca. MaccoBas 1Ol XUMHUYECKOr0 JIEMEHTa

B COCAMHCHNUN

1.5

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuérsl mo ¢opmynam

XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

®Ou3nyeckue M XUMUYECKHE SBJICHUS. XUMHUYCCKAs peakuug u e€ IIPpU3HaKM.
3akoH COXPAaHCHUS MACChI BCIICCTB. XUMUYECKHUE YpaBHCHUA. KHaCCI/I(I)I/IKaLII/I}I

XMUMUYECKHUX peaKkuil (COeAMHEHUs, Pa3IoKeHUs, 3aMEIICHUs, OOMEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYJI0H, ¢ IMpaBUIaMu
paboTel B JabopaTopur W TpuUéMaMH OOpallleHHUs C J1abopaTOPHBIM
0o0OpyI0OBaHHMEM, HW3y4YE€HHE W OIHUCaHHe (PUIUYECKUX CBOMCTB 00pa3LoB
HEOpPraHMYECKUX BeIIeCTB, HaOmoaeHue Gu3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJla, PACTUPAHHUE caxapa B CTyNKe, KUIEHUE U KOHJEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeud, MpOKaMBaHWE MEJHOW  IMPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJEHUE U OIHCAHHE
MPU3HAKOB TMPOTEKAHHUS XHUMHUYECKUX peakuuii (pasjoxeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCJOTHI C XJOPHIOM Oapusi, pa3jokKeHUE
runpokcuna meau(ll) mpu HarpeBanuu, B3aMMOJCICTBHE Keje3a C pacTBOPOM

commu meau(Il), uzyyenue cnocoOoB pazneneHus cMeceil (C MOMOIbI0 MAarHUTa,




¢wIbTpOBaHMe, BBHIIAPUBAHKE, NUCTHIULALMUS, Xpomarorpadus), NMpoBeIeHUE
OYHUCTKH ITOBApEHHOM COJM, HAOIIO/IEHHE U OMMCAaHNUE PE3yIbTAaTOB IPOBEACHUS
OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MAacChl, CO3JaHUE MOJIENEH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwueimune OpeACTaBUTCIIU HCOPraHUYCCKHUX BEIICCTB

2.1

Bo3myx — cmecp razoB. CocraB Bo3myxa. Kucimopon — simeMeHT M mpocToe
BemiecTBo. Haxoxnenue kucinopona B mpupoje, puznydeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucimopona. CrocoOsbl
MOJYy4YeHUsl KUCJIOpOJAa B J1a0OpaTopuu M IMPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoje. O30H — aI0TPONHAsg MOAUPUKALHS KUCIOPOAA

22

TennoBoit 3¢ hekT XUMUIECKOH peakIiy, TEPMOXUMHUYECKHE YPAaBHEHHS, IK30-
Y DHJIOTEPMUYECKHUE peaklUU. TOIIMBO: yroiab U MEeTaH. 3arpsA3HEHHUE BO3yXa,

yCHJICEHHE MTapHUKOBOTO Y ekTa, pa3pylieHrne 030HOBOTO CIIOs

23

Bognopon — anemeHt u npocroe BeniectBo. HaxoxaeHue Bogopoaa B Npupoe,
¢busznyeckue M XUMHYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI MONy4YeHHS.

Kucnors! u conmu

24

Monsipablii 006EM ra3oB. Pacu€Tsl Mo XUMHYECKUM yPaBHEHHUSIM

25

dusuueckre CcBoiicTBa Boabl. Boma kak  pacTBoputrenb. PacTBOpHI.
HacplllieHHble 1 HEHACHIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast fons BemiecTBa B pacTBope. XHMHUECKHE CBONCTBAa BOJBIL.
OcHoBanus. Ponbp pacTBOpoB B NpHupoAe M B KU3HM ueioBeka. Kpyrosopor
BOABI B IMpHpoje. 3arps3HeHHe NpupoaHbiXx BoJa. OxpaHa U OYHCTKa

MPUPOJHBIX BOJL

2.6

Knaccudukanus Heopranmyeckux coemauHeHuidd. Oxcuabl. Knaccudukanus
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbie) U
HeconeoOpa3yromue. Homenknatypa okcuaoB. dOu3ndeckne M XUMHUYECKUE

cBoiicTBa okcua0B. [losydeHrne okcuioB

2.7

OcHoBanust. Kiaccudukanms ocHOBaHMHM: INENOYM U HEPACTBOPUMBbIE
ocHoBaHusA. Homenkiatypa ocHoBaHuN. PU3NYECKUE U XUMUYECKHUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucior. Ousnueckue u
XUMHAYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTasuioB H.H. Bbekerosa.

ITonyuenue xkucnor

29

Comu. HomeHnkinatypa coneil. ®Puznueckue U XHMHUYECKHME CBOWCTBA COJIEH.

[Tonydenue conei




2.10

I'ereTmueckas CBA3b MCXKY KilaCCaMU HCOPraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XVMHUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OINpEACICHUE  COAEpKaHUS
KHCTIOpOJia B BO3/YyXeE, IMOJIy4eHHE, COOMpaHue, pacro3HaBaHUE U H3YUYCHHE
CBOICTB KHCJIOpOJa, HAOIIOEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U
YCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHUE C
oOpa3lilaMi OKCHJOB W ONHCAHHE WX CBOWCTB, MOJy4YeHHE, coOUpaHuUe,
pacro3HaBaHHe M H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcugoMm meau(ll) (Bo3MOXKHO UCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmo/leHue 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHHE
0COOEGHHOCTEH  pacTBOPEHHUS BEIIECTB C PA3JIMYHON  PacTBOPUMOCTEHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOW J0JIEH pacTBOPEHHOTO
BEILIECTBA, B3aUMOJIEUCTBUE BOJIbI C MeTaiaMH (HaTPUEM U KaJbLIUEM)
(BO3MOXKHO HCMOJb30BAaHUE BUICOMATEPHANIOB), OIpeAeIeHHEe pPACTBOPOB
KACJIOT M IIeJIoueil C IOMOIIbI0 HMHIUKATOPOB, HCCIEeIOBaHHE OOpa3loB
HEOpPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJMKAaTOPOB B pacTBOpax KHUCIOT M ILIEJOoYei, Hu3yueHue
B3aumoeicTBuss okcuaa meau(ll) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C
MeTaJUIaMH, PEaKLUN HEUTpaIu3aliy, I0Jy4YCHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyrMM M3 pacTBOpa COJM, peLICHUe
AKCIIEPUMEHTANIbHBIX 33/lay 1Mo Teme «BakHelllne KiIacchl HEOPraHHMYECKUX

COCTMHEHUI

[Tepuoanueckuii 3aKoH u [lepuoanyeckas cucreMa XUMHUYECKUX AJIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMHYECKasi CBS3b.

OKHCIIMTEITIFHOBOCCTAHOBUTCILHBIC pcakuuu

3.1

[lepBbie TOMBITKM KiIacCH(UKAIMK XUMHUYECKUX dJieMeHTOB. [loHsaTtne o
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJIb,
rajJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(poTepHbIE

OKCHAbI U THAPOKCHU/IbI

32

[Tepuoanueckuii 3akoH. [leprnonnyueckas cucteMa XuMU4IecKux 3smemeHToB [1.1.
Meneneesa. Kopotkonepuognas u JUIMHHOIIEpUOHAS (bopmbl
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB J[[.M. Menneneesa.
Ilepuons! u rpynnsl. PU3HMYECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB

Nepuoja U TPyIIibl AJIeMEHTa

3.3

Crpoenue aromoB. CoctaB aromHbIx sanep. M3otomnbl. Dnexktponsl. CtpoeHue

QJICKTPOHHBIX 000JI0YEeK aTOMOB ICPBLIX 20 XUMHYECKHX DJIICMCHTOB




ITepnonnueckoit cucrems! JI.JM1. MenneneeBa. XapakTepUCTHKAa XMMHYECKOIO

3JIEMEHTA TI0 ero nojoxenuto B [lepuoanyeckoii cucteme /.M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyIlaM M MEPHOJaM.
3nauenue Ilepuonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. J[.M1. MeHnneneeB — ydéHbIN U

rpaXIaHUH

3.5

Xumnueckas cBsi3b. KoBajeHTHas (MojisipHas M HEMOJSPHAs)  CBS3b.

9J'IeKTpOOTpI/ILIaTCJ'IBHOCTL XUMHYECKHX 3JIEMEHTOB. IOHHAs CBA3b

3.6

Crenenp okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJICHUS U BOCCTaHOBJICHHS. OKHUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYeCKUH OKCIICPUMCHT: HU3Y4YCHHUC o6pa3u0B BCIICCTB MCTAJIIIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHC rHApOKCHaa HOUHKAa C pacTBOpaMH KHCIIOT U
menoqeﬁ, MMPOBCACHUC OIBbITOB, WIUIOCTPUPYIOIINUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX PEAKIHUH (TOpEHUE, peaKLIUU Pa3IoKEHUs, COEAUHEHMS)

9 KVIACC

Kon

IIpoBepsieMblii dJ1€eMEHT coep:KaAHUS

BemectBo n xummndeckas peakuus. [loropenue

1.1

ITepuonnueckunt 3akoH. Ilepuoauyeckas cucrema XuMudeckux snemeHTos JI.1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEpPBbIX TPEX MNEPUOJOB, Kalus, KaJdbLUsi U UX
COCJIMHEHUII B COOTBETCTBHM C IMOJOKEHHEM 3yieMeHTOB B [lepuogmueckoit

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CrpoeHne BemecTBa: BHABI XMMHYECKOM CBA3U. THUIBI KPHUCTaNIMYECKUX
PEWETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHU4eckoil cBsa3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYEeCKUX
BELIECTB (MEXAyHApoAHAsi U TpUBHAJbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K Pa3JIM4YHBIM KJjaccaM HEOPraHWYECKUX COCIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPraHMYCCKHX BCIICCTB

1.3

Knaccudukanus XuMu4ecKkrux peakiuii o pa3iIndHbIM MPpU3HAKaM (TI0 YUCITY U
COCTaBYy YYACTBYIOIIMX B pEaKUUM BEIIECTB, MO TEIIOBOMY 3(dekTy, mo

W3MEHEHHIO CTEIICHEH OKHUCIICHHS XMMHYSCKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




M0 Yy4YaCTHIO  KaTajiu3aTopa). OK30- U  DHIOTEPMHUYECKHE  PEaKIUH,

TCPMOXUMHUUYCCKHUEC YPABHCHUS. Ilonsatue o CKOpPOCTHU XUMHYIECKOMN p€akunu

1.4

[Tonsitne 00 0OpaTUMBIX M HEOOPATHUMBIX XMMHYECKUX peaknusx. [ToHstue o
TOMOTI'CHHLBIX U I'€TCPOrCHHBIX PCAKIUAX. Ilonsatue o xXuMuuecKoM PaBHOBCCHHU.
@DakTophl, BIUSIOMIAE HA CKOPOCTh XUMHUYECKOW PEAKIHUA W TIOJOKEHHE

XUMHYCCKOTI'O paBHOBCCHUA

1.5

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMH,  AJIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBlieHUE  ypaBHEHMM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM C HCIONBb30BAHMEM METOZA

3JIEKTPOHHOTO OanaHca

1.6

Teopust AIEKTPOIUTUUECKOW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMoHbl. MexaHu3M AUCCOLMALUK BEIIECTB C Pa3IMYHBIMU BUAAMHU
xuMu4eckoi cBs3u. Crenenp nucconuanuu. CUIbHBIE U Cla0ble AJIEKTPOJIUTHL
Peakuuyn voHHOro o6MeHa. YciIoBHSA NPOTEKaHUs PEeaKkLUil MOHHOIO oOMeEHa,
IIOJIHBIE U COKpalIEHHbIE HOHHBbIE ypaBHEHMsI peakuui. CBoOICTBa KHUCIOT,
OCHOBaHMH M COJIeH B CBETE TMPEJACTABICHUH 00 JJICKTPOIUTHYECKOMN

nuccouranuu. KauecTBeHHbIe peakiuy Ha MOHBL. [IoHsATHE O rHIpoNIn3e coneit

1.7

XUMHUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTATUTMYECKHX
pEemETOK HEOpraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
ajJiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIEeOBaHHE 3aBUCHUMOCTHU
CKOPOCTM XHMHUYECKOM peakuuu OT BO3AEUCTBUS pPa3iIMYHbIX (DaKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTM  PAacTBOPOB  BELIECTB,  Ipoliecca
JMCCOIMAINN  KHCJIOT, INenodeil M comel  (BO3MOXHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJICHHE OIbITOB, WJUIIOCTPUPYIOLIMX MPU3HAKU
NPOTEKaHUsl peakliuii HOHHOro oOMeHa (0OpazoBaHuE OcajiKa, BbIIEICHHE Ta3a,
o0pa3oBaHUE BOJbI); OMNbBITOB, HWUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, PEeakiK pasioKEHUs, COCTUHEHMUS);
pacro3HaBaHWE HEOPraHMYECKUX BELIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIHi

Ha MOHBI; PCIICHNUEC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns! u ux COCAUHCHUA

2.1

OOmast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyeckre CBONCTBA MPOCTHIX
BEUIECTB — TallOTEHOB. XUMHYECKHE CBOMCTBA Ha IMpUMEpEe XJopa
(B3auMozielicTBHE C METaUIaMM, HEMeTalllIaMH, LIeJlouaMu). XJIOPOBOAOPOA.

ConsHas KHCJI0Ta, XUMHYCCKHE CBOIZCTBE[, MMOJYYCHUEC, IPUMCHCHHUC. I[eﬁCTBHC




XJIOpa M XJOPOBOJOPOJIa HA OPraHU3M 4eJoBeKa. BaxkHellne XJIOpUIbl U UX

Haxo0JICHUE B IIPUPO/IE
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OO6mas xapaktepuctuka dieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u pusnyeckue CBOWCTBA
IPOCTBIX BEHIECTB — KHCIOpOJa U Cepbl. AJUIOTPONMHBIE MOAUDUKALMH
KHACIOpoJa U cepbl. XUMHUYECKUE CBoOilcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢u3znueckue M XUMHUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KHCIIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NUECKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak MpencTaBUTEN Kiacca KUCIOT U crenududeckue). XuMUIECKUe
peakiyy, JeXale B OCHOBE MPOMBIIUICHHOTO CIoco0a IMOyd4eHUs] CEepHOM
KUCHOThL. [Ipumenenune. Coyii CepHOM KHCIOTHI, KQUECTBEHHAsl PEAKLMs HaA
cyabdar-uon. Haxoxnenue cepbl u e€ coeMHEHUI B mpupozae. XUMHUYECKOe
3arpsi3HEHUE OKpYXKarolled cpeibl COSAMHEHUSMHU cepbl (KHCIOTHBIE IOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAIICHHUS

2.3

OOmast xapakrtepucTuka 3j1eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacIpOCTpaHEHHUE B MPUPOJIE,
¢u3nyeckue U XUMuU4eckue cpoictea. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero (usnueckue M XMMHUYECKUE CBOICTBa, MOdy4yeHHEe M npumeHeHue. Conu
aMMOHUs, HX (Qu3nyeckue M  XHMHUYECKHE CBOICTBa, IpHUMEHEHHE.
KauecTBeHnHas peakiusi Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MOJIyuYeHue,
¢usnyeckue M XMMHUYECKME CBOMcTBa (0OlIMe Kak MpeicTaBUTENs Kiacca
KUACIOT U crneuu¢pudeckue). Vcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B
Ka4yecTBE MHUHEPAJbHBIX YJOOpeHuil. XuMHUUYecKoe 3arpsi3HEHUE OKpYKarolen
CpeJlbl COEMHEHUSAMHU a30Ta (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3TyXa, [TOYBBI

1 BOJIOEMOB)
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®docdop, amnorpornHsie Mogudpukauu dochopa, GuU3MUECKUE U XUMUUYECKHE
ceoiictBa. Okcun ¢docdopa(V) u dochopHas Kucinora, QUINIECKUE W
XMMHUYECKHE CBOMCTBa, monyueHue. Vcnonbp3oBanue (ocdartoB B KauecTBe

MHUHEpaJILHBIX y100peHHU

2.5

OO6mas xapaktepuctuka 31neMeHToB [VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIE CTETMIEHW OKUCICHUS. YTIEepoX, ajuIOTPOITHBIC
Monu(UKAIMK, PACIIPOCTPAaHEHHE B TPUPOAE, (U3MUECKHEe U XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. OKcuasl yrieposa,
ux (u3nyueckre W XUMUYECKHE CBOWMCTBA, JCWCTBHE HAa JKUBHIE OPraHU3MBI,

MOJIYy4YCHHUEC U IMTPUMCHCHUC. DKOJIOTUYECKHE HpO6H€MBI, CBsA3aHHBIC C OKCHUJIOM




yriaepona(lV); rumoresa r1100anbHOTO TOTEIUICHUS KIWMAaTa; IMMapHUKOBBINA
a¢dext. YroipHas Kuciota u e€ coilu, UX (GUINYECKHE U XUMHUYECKUE
CBOIiCTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
WOHBI. Vcronb30BaHre KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIILICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTWJeH, STaHOJ, IJIMIEpPUH, YKCycHas
kuciorta). Mx cocraB M xumuueckoe crtpoenue. Ilonstue o Ouonormuecku
BaXXHBIX BEIIECTBAaX: JXHMpaxX, OeiKax, yrieBoJaX — M HUX pPOJH B JKU3HU
yejoBeKa. MarepuanbHOe €AMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJyYEHHE U
npumeHenue. CoeauHeHus KpeMHHs B mpupoze. OOmiue mpencraBieHus o0
okcuze kpemMHusA(IV) u kpemuueBoii kuciaore. CUIMKATBI, UX UCIOJIb30BaHUE B
ObITY, MEIUIIMHE, IPOMBIIIICHHOCTH. BaxkHele cTpouTeabHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, *keie300eToH. [Ipobnembl Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPHAJIOB B MMOBCETHEBHOM KU3HHU

2.8

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJICHHUE KAa4ECTBEHHBIX PEaKLMHW Ha XJIOPUA-
MOHBl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMs; OMNBITHL, OTpa’Karollue
¢u3nveckne 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOMXKHO
UCIIOJIb30BaHUE BMJCOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3uamH XJIOpUAOB
(rajoreHuIOB); O3HAKOMIIEHHE C oOOpasmamMu cepbl U €€ COCAMHCHHUSIMHU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOJIOACHHE Ipoliecca
o0yrnyMBaHUs caxapa MoJ ACWCTBUEM KOHILEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3yueHHEe XMMHUYECKUX CBOMCTB pa30aBIIEHHONW CEPHOM KHCIOTHI, NPOBEJCHUE
Ka4eCTBEHHOW peakuuu Ha cynb(ar-uoH u HaOIOAeHHWEe TMpHu3HaKa eé
IPOTEKAHUS; O3HAKOMJIEHHE C (PU3UUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COCMHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUANIOB), 0Opa3IaMu
a30THBIX U (OChHOPHBIX YI0OpEHUH; TOIydeHUE, COOMpaHue, paclio3HaBaHUE U
U3y4YE€HHUE CBOICTB aMMMaKa; MpPOBEJACHHME KAueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUSI U (ochaT-MOH M U3yYEHHE TNPU3HAKOB HX MPOTEKaHMS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIUITMYECKUX
pemérok anmmasa, rpadwura, QymiepeHa; O3HAKOMIEHHE C TPOLECCOM

aacopOLMU pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM




IIPOTHBOIa3a; IOJIy4eHUE, COOMpaHME, PACIO3HABAHUE U H3y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJeHHE KadeCTBEHHBIX peakluid Ha KapOoHaT- u
CHWJIMKAaT-HOHbl M H3yYEHUE IPU3HAKOB HX TNPOTEKAHUS; O3HAKOMIIEHHE C
NPOAYKIMEH CHWJIMKATHONW MNPOMBIIIJIEHHOCTH; PELICHHE 3KCIEePUMEHTAIbHBIX

3aj1a4 110 TeMe «BaKHeNIIe HeMETAIJIbI U UX COEIUHEHUS))

MeTamisl 1 uxX COCIUHCHUA

3.1

OO0m1ast XapaKTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosiokenuss B Ilepumonnueckoir cucrteMe XMMHYECKHMX dieMeHToB J[.U.
Menpeneesa u ctpoeHus aroMoB. CTpoeHne MeTauioB. MeTamnueckas CBs3b U
MeTaJIJIMYecKasl KpUCTalJIM4ecKass pemérka. OJIEKTPOXUMHUECKUH s

HaHpH)KeHI/Iﬁ MCTAJIIIOB
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dusnueckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MECTAJIJIOB. HOHSITI/IC (0] KOpp03I/II/I MCTaJIJI0B, OCHOBHBIC CHOCO6BI 3allIUTHI UX OT
koppo3un. CrutaBsl (CTajdb, YyT'YH, JIOPATIOMUHNAN, OpOH3a) U UX TPUMEHEHUE B

OBITY ¥ IPOMBIIIJICHHOCTH
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[Ilenouynsle MeTauibl: nosioxkeHue B Ilepuoauueckoll cucTeMe XUMHUYECKUX
anemenToB [[.1. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXO0XJACHUE B IPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpust U Kainus). OKCHJIbI 1
THUAPOKCUABI HATpUA U KaJlui. HpI/IMeHeHI/Ie OICJIOYHBIX METAJIIOB U HX

COoeJMHEHNN

3.4

IllenoynozeMenbHble  METaulbl MarHuii W KajJbLMi:  IIOJIO)KCHHE B
[Iepuoanueckoii cucreme XUMUYECKUX 3i1eMeHTOB [[.M. MeHneneesa; ctpoeHue
UX aTOMOB; HaxXOXJeHHE B mnpupoae. Pu3nMUecKrue M XUMHUYECKHE CBOMCTBA
MarHusi U Kanblus. Baxneiliive coequHeHus Kanblus (OKCHUI, THAPOKCHI,

cosn). JKECTKOCTh BOABI M CITOCOOBI €€ YCTpaHEHUs

3.5

AmomuHui: TonoxkeHue B [lepuonnyueckoil cucTeMe XUMUYECKHX 3JIEMEHTOB
J.N. MenneneeBa; CTpO€HHUE aToMa; HaxoXKJAeHUE B mpupoje. Ousndeckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUS. AMPOTEpHBIC CBOWCTBA OKCHIA ¥ THUAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenne B [lepnoanueckoi cucreme XuMu4eckux siaeMenton J[. 1.
MeHeneeBa; CTpOE€HHE aTOMa; HaxoXKJeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOWCTBa jkene3a. OKcuipl, TUAPOKCcHAbl U conu xene3a(ll) u

xeneza(lll), ux cocras, cCBOICTBA U MOTyUYEHUE

3.7

XHUMHUYECKUMN 9KCIICPUMCHT: O3HAKOMIJICHUC C o6pa3uaMH MCTAJJIOB U CIIJIaBOB,

X (U3NYECKUMHU CBOMCTBAMU; H3Y4YEHHE pEe3yJbTaTOB KOPPO3HHM METaJIOB




(BO3MOXKHO WCITI0JIb30BaHUE BHJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHS OKCHJA Kbl H HATPUS C BOJOW  (BO3MOXHO
UCTIOJb30BAHUE BHJICOMATCPHAIIOB); HCCIICIOBAHUE CBOWCTB JKECTKOH BOJIBI;
mpoliecca TOpPEHHs JKele3a B KHCIOpoae (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TIPU3HAKOB MPOTCKAHMS KAYSCTBEHHBIX PEAKIIUH HA HOHBI
(MarHus, Kajblus, amroMuHus, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il);
HAOJIO/ICHUE M ONMHCAaHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPWSI,
Kaqus W Kajdblusg  (BO3MOXKHO  HCIIOJIb30BAaHHE  BUJICOMATEPHUAJIOB);
ucciieoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS M THIAPOKCHUIA
IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxxHele MeTauibl 1

HnX COCIANHCHU A

XuUMHMA U OKpyKarolias cpeaa

4.1

HoBpie marepuainbl U TexHOJOruu. BeuiecTBa U marepualnbl B IOBCEIHEBHOU
JKA3HU 4YeJioBeKa. XUMHS U 3J0poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMHYECKHX peaknuii B ObITy. IlepBas moMoIb Mpu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUSX
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OCHOBBI ~ JKOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxaromiei cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[IpupoHbIE MCTOYHUKHU YTIIEBOJIOPOIOB (yroiib, MPUPOAHBIA Ta3, HE(PTH),

NPOAYKTHI UX TIepepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
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XUMUYECKUH SKCTIEPUMEHT: H3ydeHHe 00pa3loB MaTepHalioB (CTEKJIO, CIUIABbI

METAJIJIOB, IOJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJLHOU
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NMpoBepPsIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0CBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpamMMbl OCHOBHOT0 0011ero oopazosanust Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTH SIBJIEHUIH MpUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMMYECKOW HayKHM Kak 00JacTh COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIed KyJIbTYpbl W MPaKTHYECKOU
JeSATEIbHOCTH 4YeJIOBeKa B YCJIOBHMAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHUHU CPCIU JPYTHUX CCTCCTBCHHBLIX HAYK

1.2

O HAYYHbBIX MCTOJAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX METOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUC HCIIOJIB30BaThb MOACIU I

00BICHEHUSA CTPOCHUA aTOMOB 1 MOJICKYJI

1.3

0 chepax mpoheCCUOHATBLHON ACSITELHOCTH, CBI3aHHBIX C XUMHUCH 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSIX
XUMHYECKON HAyKH, YTO MO3BOJIUT OOYYAIONIUMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoeit Oyayiiei mpodheccCHoHaNbHON AeATETbHOCTH
U ClleNlaTh OCO3HAHHBIA BBIOOP XMMHH KaK NMPO(UIBHOTO TNpeaMera

IIpU MIEpexo/ie Ha YPOBEHb CPETHET0 00111ero 00pa3oBaHus

Brnanenue cucteMol XMMHYECKMX 3HAHMU W YMEHHE MPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIHOYacCT:

2.1

BOKHEUIIINE XUMHUYECKHE TOHATHS: XHMHUYECKHH OJJIIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHTENIbHbIE ATOMHAs W MOJIEKYJSIpHAS
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca, MOJSPHBINA
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, CONb (CpelmHss), XUMHUYECKas
peaKkius, peakiMu COCIWHEHHUS, PEaKIUH Pa3IOKCHHs, pEeaKIuu
3aMEIICHMS, PEaKIuu OOMEHa, TeIIoBOM 3((eKT peakiuu, dK30- H
SHIOTEPMUUYECKHE PEaKIMM, PACTBOP, MACCOBAs OIS XUMUYECKOTO
AJIEeMEHTa B COCIMHEHNUH, MAaCCOBAas J0JIs ¥ TIPOIIEHTHAST KOHIICHTPAIIHS

BELIECTBA B paCTBOpE, PO aTOMa, JEKTPOHHBIN CJI0i aTOMa, aTOMHast




opbuTanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKUCJICHMS,
XUMHYECKAsI CBSI3b, ANEKTPOOTPULATENbHOCTD, MOJIIPHAs U HENOJISIpHAst
KOBaJI€HTHas CBSI3b, MOHHAs CBS3b, METAJIMYECKas  CBS3b,
KpUCTAJIIMYecKasi pemérka (aTOMHas, HWOHHAas, MeTaIndecKas,
MOJIEKYJISIpHasl), MOH, KaTUOH, aHUOH, JIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPONIUTUYECKAs JUCCOIMALMS, PEaKIUd HOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTEJb, OKHUCJICHUE W  BOCCTAHOBJIICHUE, 3JEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMblE M HEOOpATUMBbIE pPEAKIHH,
CKOpPOCTb XMMHYECKOW peakuuu, karanuzarop, IIJIK, xopposus

METaJIJIOB, CILIABBI
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OCHOBOIIOJIATAIONINE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUS MacChl,
nepuoanueckuit  3akon JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraJipo
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Teopuu XUMUHU: ATOMHO-MOJIEKYJIApHAas Teopus, TEOpHUs

SHGKTPOHHTHHGCKOﬁ Jucconuanumn

Brnanenue ocHoBaMH XMMHYECKON IPAMOTHOCTH, BKITFOUAFOIIICH:

3.1

YMCHUC MPABUIIBHO UCITIOJIB30BATh N3YUCHHBIC BEIICCTBA U MATCPUAJIBL
(B TOM 4YHCIlE MHHEpaJIbHBIE YIOOpPEHHs, METaJUIbl W CIUIABHI,
IMPOAYKTHl NEPEepabOTKU MPHUPOAHBIX HCTOYHUKOB YTJIEBOIOPOAOB
(yrns, mpupoaHOTO raza, HedTH) B OBITY, CEIbCKOM XO35HCTBE, Ha
MPONU3BOACTBC WM MOHHMAHUC 3HAYCHHUA KUPOB, GCHKOB, YTJICBOJA0B
JUTS OpTaHW3Ma YeJIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX NPOUCCCOB HA OpPraHuU3M 4YCJIOBCKA W OKPYKAIOMIYHO

MPUPOIHYIO CPEIy
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YMCHUC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3NIUYHBIMU MCTOUYHHKAMHM WHGOpMaIUU
[0 XMMHUM (HayyHas M HAy4dyHO-TIONYJISpHAsl JUTEpaTypa, CIOBApH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCUIECCTBAX, HX
MMPECBPALICHUAX n MPAKTHICCKOM MMPUMCHCHUHN n YMCHUC

HCIIOJIB30BaTh €€ AJI1 pCUICHUA y‘~IC6HO-HO3HaBaTeJIBHBIX 3azad

BJ'IaI[eHI/IC OCHOBAMH HOHSITHIHOTO arrmapara U CHMBOJHYCCKOI'O

A3bIKa XMMHUHU OJI1 COCTaBJICHHA (I)OpMyJ'I HCOPraHM4YCCKUX BCHICCTB,




YpaBHEHHU  XUMUYECKHX  pPEAaKUWid;  OCHOBAMHU  XHMHYECKOM

HomeHknatypsl (IUPAC u TpuBHanbHO)

YMeHue oOBSCHATH CBS3b MOJOXKEHHs dnneMeHTa B Ilepuomnueckoit

CUCTEMC C YHCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHUA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sjapa, oOiiee 4Yucio
AJIEKTPOHOB), PACHpPEICICHUEM BJEKTPOHOB [0 3HEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOAOB, KIS U KAJIbITUS
[IpencraBnenue O  MEPUOJUYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIHHOCTH),

6 MPOCTBHIX W CIOXHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoir cucteme (B MalblX IEPHOJAX M TJIABHBIX
MOATPYMIAax) ¥ 3JEKTPOHHOTO CTPOSHUS aTOMa

7 YMmenue knaccuuIupoBaTh:

7.1 XUMHUYECKHE JIEMEHTBI

7.2 HEOpPraHWYeCKUe BEIIECTBA

7.3 XUMUYECKHUE PEAKIUN

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh U CTENEHb OKHUCJICHHUS XUMHUYECKUX AIJIEMEHTOB, 3apsij

' HOHa

- BHJ XHUMHYECKOH CBSI3M W THUI KPUCTAUIMUECKOH CTPYKTYphI B

. COCMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTENIb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepru30BaTh GUINICCKUE U XUMHISCKHAE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOX, rpadur, aimMas,

9.1 KpeMHHH, a3oT, Qocdop, cepa, Xjop, HATpUH, Kaaud, MarHui,
KaJbIIMN, aJTIOMUHUM, JKeJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THIPOKCHIBI

99 metaimoB [-IIA rpynn, amromunus, menu (1), nunka, xeneza (I u

' III), okcunpr yriepoaa (I u IV), kpemuns (IV), azota u docdopa (111
u V), cepol (IV u VI), ceprucras, cepHasi, a30THCTas, a30THas,
dbocdopHas, yroapHas, KpeMHHUEBAs! KUCIOTA U UX COJIN)

93 IIPOTHO3UPOBaTh U  XapakTepu3oBaTb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHUSA, IPUMCHCHUC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOJXHOCTb IMPOTCKAaHUA XUMHYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHMsI pEaKLUH, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOTro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIIUi
103 WUTIOCTPUPYIOIINX ~ XMMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEP K IAOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEX1y HUMU
11 YMeHue BIYUCIATh (IPOBOJUTH PAaCUEThI):
" OTHOCHUTEJBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BEILECTB,
' MacCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa B COSMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00hEeM ra3os
114 M0 YpaBHEHHSIM XHUMUYECKUX pEaKIUd W HAXOAUTh KOJIHMYECTBO
' BelIecTBa, 00BEM 1 MacCy peareHTOB U MPOIyKTOB PEaKIHH
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMM ~ METOJaMH  HAy4yHOro TO3HaHus  (HaOmropeHue,
. U3MEepeHHe, SKCIIEPUMEHT, MOJIETIMPOBAHUE) ITPU U3yUYEHUH BEIIECTB U
' XUMHYECKUX SIBICHHUH; yMeHue chopMmyaupoBaTh mpodieMy U
MIPEIJIOKUTH ITyTH €€ pelIeHus
122 O6e3omacHOM pPabOTBI C XUMHUYECKMMH BEIIECTBAMH, XHMHUYECKOMN
' 1ocy 101 ¥ 1a00paTOPHBIM 000PYAOBAaHUEM
MpaBHJIaMu O€30MaCHOTO OOPAIEHHS C BEIIeCTBAMU, UCTIOIb3yEeMbIMU
B MOBCEITHEBHON XU3HU, MPaBUJIaMHU MIOBEJICHUS B IENISAX COEPEKEHUS
13 3[I0POBbsl U OKPYKAIOIIEH NPUPOAHON Cpelbl; MOHMMAHHWE Bpena
' (omacHOCTH) BO3JEHCTBHA Ha JKUBBIE OPraHU3MBI ONPEACTIEHHBIX
BELIECTB, CIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JIEHCTBUSA
3 Hannuue mpakTHUueCcKUX HABBIKOB TUIAHMPOBAHHS M OCYIIECTBICHUS
CJIEIYIOIIMX XUMUYECKUX IKCIIEPUMEHTOB:
31 U3y4YeHHUe U ONMCaHue PU3NUECKUX CBOWCTB BELIECTB; O3HAKOMIICHHUE

C (bHSI/I‘IeCKI/IMI/I n XUMHNYCCKUMHU SBJICHUSIMU, OIIBITHI,




WUTIOCTPUPYIOIIME MPU3HAKU MPOTEKAHNUSI XUMUYECKHX PEaKLIHi

13.2

U3y4eHHE CIIOCOOO0B pa3/iesIeHUs cMeceit

13.3

MMOJIy4YCHUC KHUCJIOpOoAa W U3Y4YCHUC CIo CBOﬁCTB; MOJIYy4YCHUC
BOAOpPOJa U U3YUYCHHE €TI0 CBOI>'ICTB; IIOJIYUCHHUEC YTIJICKHCJIIOIO rasa u

HU3Yy4YCHHUEC CT'O CBOfICTB; INOJIYYCHUEC aMMHUAKa U U3YUCHUC €TI0 CBOICTB

134

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MaccoBOM  Joyei

pacTBOPEHHOTO BENIECTBA

13.5

MIPUMEHEHNE WHIUKATOPOB (;makmyca, METUIIOpaHKa 51
dbeHondTanenHa) I ONpeneNeHUs XapaKTepa Cpeabl B PacTBOpax

KHUCJIOT U LIET0UEN

13.6

HCCIIEIOBAHUE M ONUCAHUE CBOMCTB HEOPraHUYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3aMMOJICHCTBHS KUCIIOT C METaJUIaMHU,
OKCHJAaMU  METAUIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJy4Y€HUE HEPACTBOPHUMBIX OCHOBAHHIA;
BBITECHEHME OJHOrO MeTajula JpyrMM M3  pacTBOpa  COJIH;
uccaenoBaHue aM(POTEPHBIX CBOMCTB THUIPOKCUIOB ATIOMHHHS H

[UHKA

13.7

PCHICHUC SKCIICPHUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHNM4CCKUX COGI[I/IHGHI/If/'I»; <<9JI€KTpOJII/ITI/I‘-ICCKa$I
JUCCOLHUAIM, «Baxneimue HemeTamabl U HX COCIUHCHUA,

«Baxxuelme MeTaIbl U UX COETUHEHUSY

13.8

XUMHUYECKUE DKCIIEPUMEHTBHI, UJUTIOCTPUPYIOIINE [IpU3HAKU
NPOTEKAHUS PEAKIMii HOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOPaX MOHBI: XJOPHI-, OpOMHI-,
wonuna-, cyiaedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THAPOKCUA-UOHBI, KATUOHbI aMMOHUS, MAaruus, KaJblHd, aJJFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), muHKa

14

VYmMmenue:

14.1

NPEACTaBIATh  pe3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCTB, I'paMKOB M TAONUIl U BBIBIATH SMIUPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3HM MEXKAY PEaTbHO HAOIOIaeMbIMH XUMHUYECKHMHU
SBJICHUSIMU U MPOLIECCAMU, TPOUCXOSIIUMUA B MAaKPO- U MUKPOMHUPE,

OOBSICHATH MPUUMHBI MHOTOO0Opa3Hs BEIIECTB




IHEPEYEHDb 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

HepBOHaqaﬂbHHe XUMHWYCCKHUC ITOHATHA

1.1

YucTeie BemecTBa U cmecu. CriocoObl pa3aenieHus cMecei

1.2

AToMBI H MOJICKYJIBI. Xumuueckre djieMeHThl. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJI0KHBIC BE€IICCTBA.

1.3

Xumuueckas (bOpMy.TIa. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMEHTOB. CTEeIIeHb

OKHCJICHHUA

1.4

3akOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHOcHUTEeIbHAs aTOMHas Macca.
OTHOCHUTENLHAS MOJICKYJISIpHas Macca. MaccoBas J0JIA XUMHYCCKOT'O 3JIEMCHTA

B COCAMHCHNHU

1.5

KomnyectBo BemiectBa. Monb. MomsipHas macca. MoJsspHbIii 00bEM Ta3oB.

BzanmocBs3b KOJMYCCTBA, MACCHI M YHCJia CTPYKTYPHBIX CIUHHNIT BEIICCTBA

1.6

Du3nYecKue U XMMHUYECKUE SIBJICHUSA. XHUMHUUYECKAsl peakuus U €€ NPHU3HAKU.

3aKkoH COXpPAaHCHU MaCChl BEIIECTB. Xumuueckue YPaBHCHUA

Ilepnonnueckuil 3akoH u Ilepumonnueckas cucTreMa XUMUYECKHX DJIEMEHTOB

J.N. Menneneea. CTpoeHHne aTOMOB

2.1

ITepuoanueckuii 3akoH. [leprnonanueckas cucrema XUMUYECKUX 3eMentoB .M.
Menneneesa. [lepuoas! u rpynnsl. OU3HYECKUN CMBICI ITOPSIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

22

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3oronsl. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000J0YEeK aroMoB MepBbIX 20 XUMHYECKHX DIIEMEHTOB

Ilepnonnueckoi cucremsl .M. Menneneesa

2.3

BaKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB XMMHYCCKHX DJIEMCHTOB MEPBLIX TpéX
nepuoaoB, Kalivusa, KaJbLHA (pa,zu/lyca dTOMOB, JJICKTPOOTPULATCIIbBHOCTH,
MCTANIMYCCKUX W  HEMCTANIMYCCKUX CBOﬁCTB) n HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJOXCHHUEM JJICMCHTOB B HepnonnquKoﬁ CHUCTCMEC U

CTPOCHUEM UX aTOMOB

CTpoeHue BelecTBa

3.1

Xumuueckass cBsizb. KoBaneHTHass (mojsipHass M HEMOJSIpHAsi)  CBA3b.
DNEeKTPOOTPULIATETPHOCTh  XUMHYECKHX  JJeMEeHTOB.  MoHHas  CBs3b.

Mertannuueckas CBSI3b




32

Tumel KpUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, MEeTaJIIMYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAUIMYECKOM PELIETKH U BUIA

XUMHUYECKOU CBA3U

Baxueiire npencraBuTeNM HEOPraHUYECKUX BellecTB. Hemertamisl U ux

coeIMHEHMs. MeTalIbl U UX COCIUHCHHUS

4.1

Knaccudukanmuss u HOMEHKIATypa HEOPTaHWUYECKHX COCIMHEHHWI: OKCHIOB
(coneobpazyromrue: OCHOBHEIE, KHCIIOTHEIE, am(pOoTepHBIC) u
HecoJieoOpa3yrole; OCHOBaHUHM (LIEJI0OYM M HEPACTBOPUMBIC OCHOBAHHS);
KUACJIOT  (KUCJIOpOJCOAEpKAIUE M OCCKUCIOPOJIHBIC, OJHOOCHOBHBIC H

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42

Pu3nueckue M XHMHYECKHME CBOMCTBA MPOCTHIX  BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, CEphI, a30Ta, (hocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckne M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCETAJIJIOB: JIMTHUA,
HaTpus, Kajlud, Marovugd U KaJblUA, aJIOMUHUSA, JKCIIC34. BHCKTPOXI/IMI/I‘-ICCKI/Iﬁ

PAI HAaIpsHDKEHUN METAJUIOB

4.4

dusznueckne M XUMHUYECKHUE CBOMCTBA BOOOPOJHBIX COGI[I/IHeHI/Iﬁ HEMCTAJIJIOB:

XJIOpPOBOJIOPO/Ia, CEPOBOIOPOAa, AMMHAKA

4.5

®dusnueckue ¥ XMMUYECKHE CBOMCTBA OKCHAOB HemeTaioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). Ilonyduenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: MetauioB IA-IIIA rpynn, nunka, meau(1l) u

xenesza(Il, IIT). [lonmydyenrue okCcua0B METAILIOB

4.7

XHWMHYECKHUE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCHIOB (Ha MPUMEPE
THAPOKCUIOB  QJIFOMHHMSI, >Kene3a, [uHKa). [losydyeHue OCHOBaHMA W

aM(pOTEepPHBIX TUAPOKCHU]IOB

4.8

OO0me XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEPHUCTOM, cepHOii, a30THOW, (hochopHOU, KpeMHHUEBOH, yroinpHO. OcobObie
XMMHYECKHE CBOMCTBA KOHUECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucnor

4.9

OO01re XuMHUYECKHE CBOMCTBA cpeaHuX conet. [Tomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/I€, paciio3dHaBaHHUC BOAOPOJ4, KHCIOpOOdd, aMMHAKa,

YTJICKHCIIOTO Ta3a B 1ab0paTopuu

4.11

HOHy‘{eHI/IC aMMMakKa, cepHoﬁ U a30THOH KHCJIOT B MPOMBIIIJICHHOCTH. O6H_II/IC

CII0COOBI IIOJIYUCHHUA METAJIJIOB




4.12

I'eneTmueckas CBA3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukarus XuMHuecKuX peakiuuii o pa3IuyHbIM IPU3HAKaM: TI0 YUCITY U
COCTaBY YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEMJIOBOMY 3PQeKTy, Io

W3MEHEHHIO CTeIEHEN OKHCICHHMS XUMUYECKHUX JIEMEHTOB

52

TennoBoil >3pPekT XUMUUECKOil peakluu, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N SHAOTCPMUUCCKHUEC PCAKIUH. TepMOXI/IMI/I‘—IeCKI/Ie YpaBHCHUA

53

OKUCIUTEILHOBOCCTAHOBUTEILHBIE pCakuu. OKHUCIUTEIN U BOCCTAHOBUTEIH.
[Ipotieccel  OKWICTIEHWST W BOCCTAHOBJICHHMSA.  ODJICKTPOHHBIM  OajlaHC

OKHUCIINTEILHOBOCCTAHOBUTEILHOM pcakonn

54

Teopus snekTponuTrueckoi nuccounannu. KaTnonsl, aHHOHBI. DIEKTPOIUTHI U

HEBJICKTPOJINUTEI. CunbHBIE U Cl1a0bIe OJICKTPOJIHUTEI. CreneHb JUucconuanuu

5.5

Peakiiuu moHHoro oOMeHa. YClIOBUS NPOTEKAHHUS PEaKIMii MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKuI/nZ

XHUMHS U OKpyKaromas cpeaa

6.1

BemecrBa 1 Marepuansl B IOBCEIHEBHOM JKM3HM YeloBeKa. besomacHoe
UCIOJIb30BaHUE BEIECTB M XMMHYECKHUX peakuuil B jabopaTopuu U OBITY.

HepBasf nmoMoupb IMpu XUMHUYCCKHX OKOTaX U OTPABJICHHUAX

6.2

XUMHYECKOE  3arps3HEHHE OKpYyXKaromiedl cpenbl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPENOTBpPALICHUS
[Ipenenbuas pomyctumass konueHtpauus BemiectB (IIJK). Ponp xumuu B
pElIeHNH SKOJOTMYecKHX mpobiem. YcuieHne mnapHUKOBOro sddekra,

pa3pylIeHUe 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHH B
ObITYy, MEAMLIMHE, MPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. llpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHHM, OpoH3a) B OBITY U
IPOMBIIIIEHHOCTH UX coenrHeHui. [IoHsaTHEe 0 KOPpO3UK METAIOB, OCHOBHBIE

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[TpuponHble HMCTOYHUKH YIJIEBOAOPOJOB (yroib, MNPUPOAHBINA Ta3, HedTh),

IPOAYKTHI UX NiepepaboTKu (O€H3MH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

[TepBoHayanbHbIe TOHATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHMSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TAHOJI, INIMLEPUH, YKCYCHas KMCIIOTA).
[TonsiTrie 0 OMONIOrMYECKU BaXKHBIX BEIIECTBAX: KUPaX, OeNKaX, yrieBoAax — U UX

POJIN B )KU3HU YCTIOBCKA




PacuyéTsr:

7.1 1o (hopMynaM XUMMHYECKHX COSTUHEHUMA
7.2 Macchl (MacCOBOM) 101U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* Xumust: 8- kinacc: 0a30BbIN YpOBEHb: YUEOHUK; 5-¢ u3/lanue, nepepadborannoe ['abpuensn
0.C., Octpoymos WN.I"., Cnaagkos C.A. Akmrioneproe o0miecTBo «M31areascTBo
«IIpocsemenue»

* Xumus: 9-ii kinacc: 0a30BbIN YpOBEHb: YU€OHHUK; S5-€ U3/1anue, nepepadorannoe ['abpuensn
0.C., Octpoymos WN.I"., Cnaakxos C.A. AkmronepHoe o0miecTBo «M31aTeascTBo

«HpOCBCH_ICHI/IC»

METOJUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Cuctema OLEHKH JOCTH)KEHUH TUIaHUPYEeMbIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOTO
npeamera «Xumus». OcHOBHOE 0011ee 00pa3oBaHue | METOIUYECKHE PEKOMEH AU,
KonrekctHble 3a1aun. 3ajjanus K yueOHOMY Kypcy «XuMus». 8 kinace : yuebHoe rnocodue.

Metoanueckuii kelic «Xumuueckas cBs3b. Kpucrammuyeckue pemerkm» (8—9 kiiaccsl).

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/
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