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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOro mnpeameTa «XuMHUA» B
oOpazoBaTeIbHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1mo XxuMuu Aa€T MOpECTaBICHUE O IENIsAX, OOIIel cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeAMETHOE coJiep KaHHe,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENAET KOJUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEeNbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATELHOCTH O0O0YyYalolmerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (DOPMHUPOBAHUS MHPOBO33PECHHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM €IUHCTBE MHUPA, BAKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TriI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  yuyeOHOM  JIesITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.



JlanHble HampaBieHUS B OOyYE€HUH XHUMHUU OOECMEUMBAIOTCS CHELM(PHUKON
cCoAepKaHusi  y4yeOHOro  MpeaMera, KOTOPBIM  SABIAETCS  MEJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHSATUI
OpraHU4eCKON XNMHHU.

CrpykTypa coaepkaHHsl MPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO MPUHLHILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHMUYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO
YPOBHS K IpYTOMY, BBITIOJIHASA (DYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH ITPAKTUYECKOIO IPUMEHEHHUS U MTOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIAIOLIEN HAYYHOU KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOI'O OTHOIIECHHSI K HAYYHOMY 3HaHUIO U METOZaM
NO3HAaHUsA B Hayke. M3yyeHue XUMHUM MPOMCXOAMT C IPHUBJIICUYEHUEM 3HAHUN U3
paHee M3yYEHHbIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIacCh» U «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHMH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHMI OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOro MpeaAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUECKUX MOJOKEHUMN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K
Hay4YHbIM METOJAaM MO3HAHUS MPU U3YYEHHH BEIIECTB U XMMHUYECKUX PEAKIIMii, B
(bOopMUPOBAHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABUII
0e301macHOro o0parieHus ¢ BEIeCTBAMH B TTIOBCETHEBHOM KU3HU.



[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIUMUCS
OTbITa Pa3HOOOpPA3HON MAEATETHbHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SBJICHHS
OKPY’KaIOIIer0 MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, TOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU
NESTEIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW [JIs1 BBIPAOOTKH HSKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs  OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmrero oOpasoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJzelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE 0 MeTojax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBAa U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyna. BanreHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAsS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COCTMHEHUH.

@u3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHU, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMsI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUI, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (II),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBApEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Bakueiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3imeMeHT U mpoctoe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKONW peaklud, TEPMOXHMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji1 BEIIECTBAa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukaims
OKCHUJIOB:  cosieoOpa3yromiyie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanuss oOcHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHoctm wmetamnoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COECPKaHUs KHUCIOPOAa B BO3AYyX€, IMOJIYUYCHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIIO3HABAaHUE U U3YUYCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaIaMu (HAaTpUEM H
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3I0B HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOTIOEHUE N3MCHCHHUSI
OKpacCKH MHJIMKATOPOB B PACTBOPAX KUCIOT U HIENOUYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT ¢ METaNIaMH, PEaKIUil
HEUTpaIN3alMy, TOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIENIOYHbIE M MIEIOYHO3EMENbHBIE METaLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyImsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX >JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKuCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuiui IKCnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEIACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIETBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TIOHATHSA: HAYy4YHBIA (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, €IHHHIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M T€TePOreHHBIX
peakuusx. [loustue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLHUH. CocraBienue YPaBHEHHUI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIMii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIIUTHUECKON JUCCOIUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckoi cBs3u. CteneHs aucconuanuy. CHIIbHBIC U CTa0bIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUs PEAKIMH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOMALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(Xxopuaa HaTpus), UCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHYECKOU PEAKIIUU OT
BO3JICHCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIINX
NPU3HAKK TNPOTEKAHMS pEeaKUuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMl (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/]a4.

Hemeranibl U MX coeinHEeHU

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (pU3NYECKUe CBOWCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MIPUMEpeE XJIopa (B3aUMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xuopooaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHEeNIIME XIIOPUIBI U KX HAXOXKICHUE B
IpUPOJE.

O6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBUYECKHE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenrduieckue). XUMHUUECKUE PEaKlMH, JIEKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHusi cepHOM Kucnotbl. [IpuMeHeHue cepHoi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLIEl Cpelbl COECOUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.



OOmast xapakrepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIEC CTETICHU OKHCIICHUSA. A30T, pacpOCTpaHEHHUE B MPHUPOJIE,
bu3ngecKue U XUMHIeCKUe CBoicTBA. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (QU3MYCCKUE U XHUMHYCCKUE
CBOiiCTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHHE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTpOMHBIC
Moaudukauuu docdopa, puznyeckne U xumudeckue cporictBa. Okeua pocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOTA(DHKAITNH,
pacnpocTpaHeHHE B TIpUpoAe, PU3NIECKHEe U XUMUICCKAE CBOMCTBA. AJICOPOITHSI.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriaepojaa, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Ye€HHUE U
pUMEHEHUEe. DKOJIOTHYEeCKHe MpoOJieMbl, CBsI3aHHbIE ¢ OKcuaoMm yrieponaa (IV),
TUI0TE3a TJ00AJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ coiM, uX (Pu3MYecKue M XUMHUYECKHE CBOWCTBA, TOJNyYCHHE M
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBITIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HEDTh),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poiii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpeMmHwmii, ero ¢usnueckue W XHUMHYCCKHE CBOWCTBA, IMIONYYCHUE U
npumeHenue. CoenuHeHus KpeMHus B pupojie. Oo1mure npencraBieHus 00 OKCHIe
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHeHIue cTpoWTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, xene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUEe 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAYeCTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOJCHUE MPU3HAKOB



UX TPOTEKAaHHs, OMBITHI, OTpa)karouiue (U3MUYecKue U XUMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSIMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYECTBEHHON peakly Ha Cyb(haT-uOH U HAOII0eHIe TpU3HaKa e
MpOTEeKaHUs, O3HAKOMJIEHHWE ¢ (PU3MYECKUMM CBOMCTBaMHU a3oTa, ¢ochopa u Hux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
U PocopHbIX yAOOpEeHHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U U3yueHUE
CBOICTB aMMHaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKUM HAa HOH AMMOHHS U
dochaT-uOH W HU3yYEeHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEmETOK anmasa,
rpadura, (QysmuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJcopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOIras3a, NOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CUIMKATHOM IPOMBILUIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETaIbl U HUX
COETUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyiokeHuss B llepuommueckon cucreme xumuyeckux diaemeHtoB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mue
ciocoObl mosydeHus MeTtaysioB. [loHsTHE O KOPpPO3UMM METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounbie MeTamibl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE METAUIBI MAarHMd W KaJbLUHM: TOJOXKEHUE B
[lepnogunueckoi cucremMe xuMnuueckux aneMeHToB J1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus U



Kayiblusi. BaxkHeiire coequHeHns KaIbIus (OKCU, TUIAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mnpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HaXOXKJIEHUE B Tpupojac. Puzmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cou xkenesa (I1) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHHE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MIOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skene3a (II)
u xenesa (II), menu (II), HabGmromeHUEe W omMHMCaHUE IPOIECCOB OKpAIMBAHUS
IJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAJUIbI U KX COCTUHCHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YesoBeKa. be3zomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€M MpPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHM, SBJISIIOIIMXCS CUCTEMHBIMU JJIsI OTJACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHaluM3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJIHUKH,  AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas]
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, IPUHSTHIMU B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMH 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS ~CUCTEMOM IMO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUHd W
pacUIMpPEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMS 3HAYEHUs XUMUYECKOH HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpPa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUSI O COLUMAIbHBIX HOPMax M MpaBUIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
N0JIE3HOM, yd4eOHOMCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX AESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUH XHMHUYECKUX SKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIIH
B IIpoliecce 3TOM y4eOHOM AesITebHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TIOCTYNKHU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKON PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3AX YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMI IO
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOILECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKHUMHU CpEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TPEAMETHBIX  3HAaHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOIOKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHaabHOM eITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) ’K0JIOrHYEeCKOro BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHHUE IIEHHOCTU COOJIIOJACHUS
npaBuJ 6€30MMacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYKAIOWIEN TTPUPOIHON CPEION, JJIA MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3YJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIEcC, OHKCICPUMEHT U JPYroe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAayYHOW KapTHUHE MHpA, U YHUBEpPCAIbHBIC yUeOHbIE NeUCTBUS (ITO3HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHN (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHUN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
MeTanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YpaBHCHHUE
XUMHYECKON Peakli — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1a4, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3HM U
MPOTHBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

IPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WU HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOIYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOAbl M 3aMpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmmamu,
npyrumu ¢opmamMu rpadyKu U UX KOMOHWHAIUSIMU,

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce Yy4yeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a0b0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJNH, YMEHUE
UCITIOJIB30BAaTh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAaHUS, YMEHHUS U CIOCOOBI



JIeucTBUl, crnenuduueckue g OpeAMETHOM o00nactu  «XUMHS», BUJbI
JNEATeIbHOCTH 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 ki1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMEHa, 3K30- U SHJOTEPMHUUECKHUE PEAKINH, TEIII0BOU 3h(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJCHTHAs CBs3b, HOHHAS
CBSI3b, WOH, KAaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHS MPU OMMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlIeHHS (popmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACcCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIcl [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B [lepuonuueckoil cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpymnna (b-rpynmna)», mManbsie u
OONbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO IEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJacCU(pUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMyse COECIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEeaKIuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMHU MBICIIUTEIIBHOM IEATEIIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccuukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBIE METOJIbI
NO3HAaHUA — HAOJIOJICHHE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICIEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIA00paTOPHBIM
o0opyZ0oBaHMEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HBIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JIAKMYC, (heHON(PTATICHH, METUIOPAHK

U ApyTHe).

K xoHIy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBsI3b, TEIIOBON 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMSA, PEAKUUA HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTnYecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSTHUS MPU ONMIMCAHUM BEILIECTB U UX MPEBPAILCHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCY COEIWHEHHM 1o (dopmyiaM, BHUA XHUMHUYECKOM
CBs3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akoHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoi CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pazinuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSICHSITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX NOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE SJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMECHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOLIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIUid, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3THX PeaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3jieMeHTa 1o ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPaBHUIIA MTOIB30BAHNUS XUMHUYECKOHN TIOCYI0M U Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KAaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JIEATEIIbBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUS] CBOMCTB BEIIECTB M XUMHYCCKHX
peakinii, E€CTECTBEHHO-HAYYHBIC METOABl IO3HAHUS — HaOII0ICHHE,
U3MEpEeHUEe, MOACIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo uacoB
Ne HaumeHoBaHue pa3jie/ioB U
KonTposabHbie
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5
' MPAaKTUYECKOU NEeATEILHOCTH
yeJoBeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiuu
Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon. ITonstue

2.1 6
00 okcuaax
29 Bonopoa.Ilonsitue o kucnorax 2
' U COJIsX
)3 Bopa. PactBopsl. [lonstue 06 5 |

OCHOBAHUAX

OCHOBHBIE KJIacChl
24 . 11 1
HEOPraHUYECKUX COCAUHEHUI

Hroro no pazneny 30

IpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIE pecypChl

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubanoreka LIOK
https://m.edsoo.ru/7f41837¢c

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

but6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu



[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.

3.2 OKucauTenbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

BemecTBo 1 XMMHYeCKHe peaKunu
[ToBTOpeHwue U yriayoieHne 3HaHu|
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIM.
XHWMHUYECKUE PEAKLIUN B PACTBOPAX

Hroro no pasneny

Paznen 2.

2.1

2.2

2.3

2.4

HemMeTanabl M X cCOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHTOB VIIA-rpymnmsl. ["anorenst

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCIIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX

anemeHToB IVA-rpynnsl. Yriepon n
erMHI/Iﬁ 1 UX COCIUHCHU S

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

17

25

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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




Paznen 3. MeTaJIBI M BX COETUHEHUS

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI

Uroro no pazneny

Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa
Hroro no pasneny
PesepBHOe Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

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







IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

w/n Tema ypoka

[Ipenmer xumuu. Ponb xumuu B
YKU3HM uesoBeka. Tena u BemecTa
[TonsiTne 0 MeTOAAX MO3HAHUS B

XHUMHHN

[Ipaktuueckas padora Ne 1 «IIpasuia
paboTHl B 1a00paTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

Yucrtsle BemecTBa U cmecu. CrocoOsl
paszeneHus cMecen

[IpakTnueckas padbora Ne 2
5 «Pa3nenenue cmecell (Ha npumepe
OYHMCTKH [TOBAPEHHOM COJN)»

6 ATOMBI U MOJIEKYJIBI

XUMUYECKHUE AIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

8 [IpocTeie u clnoKHBIE BENIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0d210c

bubnuorexa [JOK
https://m.edsoo.ru/ff0d227¢e

bubnuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubanoreka LIOK
https://m.edsoo.ru/ff0d26ca

bubanoreka LIOK
https://m.edsoo.ru/ff0d28c8

bubanoreka LIOK
https://m.edsoo.ru/ff0d2a6c¢

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c

bubanoreka [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHMYECKUX JJIEMEHTOB

OTHoOcHuTeNnbHAsA aTOMHAas Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHas Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUHN

KomnuectBo BemecTBa. Moib.
MomnsipHas macca

duznyeckue 1 XUMHUUECKHUE SIBICHUS.
XumMuueckas peaKknuus

[Ipu3Haku u yCciIOBUS IPOTEKAHUSA
XUMHYECKUX PEAKIUI

3aKOH COXPaHEHMsI MacChl BEILIECTB.
XHWMHUYECKUE YPABHEHUS

Brruncienus KOJIMYCCTBA, MAaCChl
BCILICCTBA 10 YPABHCHUAM
XUMHUYCCKUX peaKI_II/Iﬁ

Knaccudukanms xumuuecknx
peaxiuii (CoOeIMHEeHNUS, PA3I0KEHNUS,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0mEeHe u
cUCTEMAaTH3aInsI 3HaHUH

KonrtponsHas padora Nel mo reme
«BemecTBa 1 XUMHUYECKUE PEAKIIUN»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubnunorexa LIOK
https://m.edsoo.ru/ff0d323c

bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230

bubnunoreka LIOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3b88

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5708

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3f34

bubnmorexa LIOK
https://m.edsoo.ru/ff0d40c4

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4290




21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMech razos. Coctan
Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA
KHCJIOpoJia (peaKIuu OKUCICHUS,
ropenue). [TonsTue 06 okcumgax

CriocoObl osTy4eHHs KUCIOPOaa B
1abopaTopuu U IPOMBIIUICHHOCTH.
[Ipumenenue kucmopoa

TemnoBoit 3¢ ekt xumMuaeckoit
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30-
Y 3HJOTEPMUYECKUX peaKIUsIX
TormBo (HedTh, yroiab U METaH).
3arpsi3HeHue BO3ayXa, CIIOCOObI €ro
MPeIOTBPALLECHUS

ITpakTruyeckas pabora Ne 3 o Teme
«ITonmydenue u cooupanue
KHCIIOPO/1a, U3YUEHUE €r0 CBOMCTB»
Bonopon — anemeHT u mpocroe
BenlecTBo. HaxoxneHnue B npupone
®u3znyecKue U XUMHYECKHE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

TloHsATHE O KHCIIOTAX U COJISIX

Cnoco0sl mosTy4eHnst BOAOPO/ia B
naboparopuu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnunorexa LIOK
https://m.edsoo.ru/ff0d497a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4790

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4aec?2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d50d2

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0




31

32

33

34

35

36

37

38

39

40

[IpakTrueckas padota Ne 4 o Teme
«[lonydyenne u coOupanue BOJAOPOa,
W3YyYEHHUE ETO CBOMCTB)

Mossipablii 00bEM ra3oB. 3aK0OH
ABorazipo

Brruucienunsa o0béMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BELIECTBA WIIK 00BEMY

Beruucienus 00bEMOB ra3oB IO
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHUI ra30B

dusnyeckue 1 XUMHUUECKHE CBOIICTBA
BOJIEI

CocraB ocHoBauuii. [Tousrue 00
WHJIUKATOpax

Bopna xak pactBopuTENb.
HaCI)IHIGHHI)Ie 1 HECHACBIIIICHHBIC
pacTtBopbl. MaccoBas 107151 BellecTBa
B pacTBOpe

[Tpaktrueckas padota Ne 5 o teme
«IIpuroroBiieHre pacCTBOPOB C
ONpeeIEHHON MacCOBOU JI0JIEH
pacTBOPEHHOTO BEILIECTBAY»

KonrtponbHas pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KacCUpUKALIUS,
HOMEHKJIaTypa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bubnunorexa LIOK
https://m.edsoo.ru/ff0d542e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d55a0

bubnuoreka [{OK
https://m.edsoo.ru/ff0d5708

bubnuoreka [{OK
https://m.edsoo.ru/ff0d587a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d59e2

bubanoreka LIOK
https://m.edsoo.ru/ff0d5b40

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d5eba

bubnunorexa LIOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e




41

42

43

44

45

46

47

48

49

50

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, KJ1accuUKaIus,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

HOJ'Iy‘leHI/IC 1 XMMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CTIOCOOBI IOTYYCHHUS, XHMHUECKUE
CBOMCTBa

[IpaxTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
COCIMHEHU I

I'enernueckas cBsA3b MEXKIY
KJIaCCaMU HEOPTraHWYECKUX
COE€IUHEHUN

O06o001IeHNEe U CHCTEMATH3aLIHS
3HAHUH

KonTponbhas padorta Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coeauHeHmn"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67ca

bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee2

bubnunoreka LIOK
https://m.edsoo.ru/00ad9474

bubnmorexa LIOK
https://m.edsoo.ru/00ad9b7c

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9a50

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ela




51

52

53

54

55

56

57

58

59

[lepBbie NOMBITKY KJIaCCUPUKAITUU
XUMUYECKUX ieMeHTOB. [lonarue o
IPYIIax CXOJHBIX HJIEMEHTOB

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHYECKUX dj1eMeHToB /I, U.
MeHnpeneeBa

[lepropl, TPYMIIbI, MOATPYIIIBI

Ctpoenne atomoB. CocTaB aTOMHBIX
siaep. M3oTonbl

CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aTOMOB 3JieMeHTOB [leprnoauyeckoii
cuctemsl [. 1. MenaeneeBa

XapakTepucTuKa XUMHUECKOTO
3JIEMEHTA MO €ro MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

3nauenue [lepuonnueckoro 3akoHa
JUISL pa3BUTHS HAYKH U NIPAKTUKU. [1.
N. MenaeneeB — y4€HbIN, Me1aror 1
rpaXJaHuH

DIEeKTPOOTPULIATEIbHOCTh ATOMOB
XUMHUYECKUX DJIEMEHTOB/
Bcepoccuiickas mpoBepouHas pabota

HNonnas xumMudeckas CBsI3b

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK
https://m.edsoo.ru/00adaS52c

bubnuoreka [{OK
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK
https://m.edsoo.ru/00ada342

bubnunoreka LIOK
https://m.edsoo.ru/00ada6bc

bubanoreka IIOK
https://m.edsoo.ru/00ada824

bubnunorexa LIOK
https://m.edsoo.ru/00ada96e

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

bubnunorexa LIOK
https://m.edsoo.ru/00adac34




60

61

62

63

64

65

66

67

68

KoBanenTHas IoJisipHasd XUMHUYCCKasA
CBA3b

KoBanenTHas HEIOJIsIpHasd
XHUMHUYECCKasA CBA3b

CreneHb OKUCIICHUA

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTponbnas padota Ne4 no teme
«CtpoeHue aroma. XuMu4ecKkas
CBSI3b»

PesepBHrlit ypok. O6001eHre 1
CHCTEMAaTH3aINsI 3HaHUH
PesepBHelIit ypok. O6001IeHNE 1
CHCTEMATH3allHs 3HAHUI

PesepBubIil ypok. O6006111eHIE 1
cUCTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/00adaab8

bubnunoreka LIOK
https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
https://m.edsoo.ru/00adae28
bubnunorexa LIOK
https://m.edsoo.ru/00adb076

bubnunoreka LIOK
https://m.edsoo.ru/00adb076

bubnuoreka [{OK
https://m.edsoo.ru/00adb486

bubmuoreka [{OK
https://m.edsoo.ru/00adb33c

bubmunoreka IIOK
https://m.edsoo.ru/00ad9cb2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuii 3aK0H.
Ilepuonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX 3JICMECHTOB
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

Buabl XuMHUYECKOM CBSI3U U THIIBI
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padora Nel no teme
«[loBTOpEHUE n yrinyonaeHue
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 ximacca»

Knaccudukanms Xxumuaeckux

peaKuuii Mo pa3IMYHbIM MPU3HAKAM

[ToHsITHE O CKOPOCTH XUMUUYECKOMN

pCaKkIuu. IIoHsTHE O TOMOI€HHBIX U

IreTCPOrCHHBIX PCAKIUAX

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHUHU. q)aKTOPBI, BJIMAOIIUC

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara

H3yYCHUSA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

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

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

bubanoreka LIOK
https://m.edsoo.ru/00adbac6

bu6nuorexa [IOK
https://m.edsoo.ru/00adbcb0

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a

bubanoreka [JOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

Ha CKOPOCTb XUMUYECKOW peaKkuu
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN

Teopus 3NEKTPOTUTUYECKON
mucconranui. CUIIbHBIE U Cl1a0ble
ANEKTPOJIUTHI

HonHbIe ypaBHEHHsI peakui

XHWMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JEKTPOIUTHYECKON
JUCCOLUALUU

XUMHUYECKHE CBOMCTBA COJICH B
CBeTe MpeCcTaBIeHul 00
ANEKTPOIUTUICCKON TUCCOITUAITIT

[TonsiTe o runponuse conen

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTruueckas padora Ne 1.
«Peenne skciepuMeHTaIbHBIX
3a1au»

KonrtponsHast padota Ne2 o reme
«DJIEKTpOIUTHYECKAs
aucconuanus. XUMHUECKHE
peaxkuu B pacTBOPax»

bubnunorexa LIOK
https://m.edsoo.ru/00adcade

bubnunorexa LIOK
https://m.edsoo.ru/00adcd68

bubnunoreka LIOK
https://m.edsoo.ru/00add448

bubnunoreka LIOK
https://m.edsoo.ru/00add5d8

bubmuoreka [IOK
https://m.edsoo.ru/00add8b2

bu6nunorexa LIOK
https://m.edsoo.ru/00add9d4

bubnunorexa LIOK
https://m.edsoo.ru/00addd 12

bu6nunorexa LIOK
https://m.edsoo.ru/00addbfa

but6mmorexa [IOK
https://m.edsoo.ru/00addecO




18

19

20

21

22

23

24

25

26

OO6m1as XxapaKTepruCTHKa rajJoreHOB.
XUMHUYECKME CBOMCTBA HA PUMEPE
XJ0pa

Xnopooaopon. ConsiHasi KUCIIOTa,

XMMHYECKHUE CBOMCTBA, MOJyYCHHUE,
MPUMEHEHUE

[TpakTuyeckas padora Ne 2 o Teme
«[ToxydeHue CoNIHON KUCIIOTHI,
n3y4eHue e€ CBOMCTBY

Beruucnenus no ypaBHeHHIM
XMMHYECKUX PEAKIUH, €CIIU OJUH
W3 peareHTOB JaH B U30bITKE

OOmmas XxapakTepuCTHKA SJIEMEHTOB
VIA-rpynnsl

AnnoTponHbie MOIU(MUKALIUY CEPHI.

Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI
CepoBonopon, CTpoeHHUE,
¢busznyecKkrue 1 XUMUYECKHe
CBOMCTBA

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bu3MYeCcKre U XUMHUYECKUE
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CItoco0a
ITOJIyYEHUSI CEPHOU KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

bubnunorexa LIOK
https://m.edsoo.ru/00ade348

bubnunoreka LIOK
https://m.edsoo.ru/00ade488

bubnuoreka [{OK
https://m.edsoo.ru/00ade64a

bu6nmorexa LIOK
https://m.edsoo.ru/00ade64a

bubanoreka IIOK
https://m.edsoo.ru/00ade802

bubanoreka LIOK
https://m.edsoo.ru/00adea28

bubnunorexa LIOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

34

OKpY’KarolEen Cpeibl
COCJIMHEHUSIMU CEPbI

Brrancinenune maccoBoit 10IH
BBIX0/1a TIPOJIYKTa PEAKIIUH

OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA-rpynmnsl. A3or,
pacrpocTpaHeHue B IPUPO/IE,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

AmMMHaK, ero Gu3nvecKue u
XMMHYECKHE CBOMCTBA, MOJyYCHUE
U IPUMEHEHUE

[IpakTuueckas pabora Ne 3 o Teme
«HOJ’Iy‘ICHHC aMMH1aKa, U3yuCHUC
€ro CBOMCTB»

A30THas KuCnoTa, e€ pusnyeckue u
XUMHYECKHE CBOICTBA

Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl
COEIMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
docdopHas kucnora, pusnveckue u
XMMHUYECKHE CBOWCTBA, OTyYeHHE

Ucnons3oBanue ¢pocdaTos B
Ka4u€CTBC MUHCPAJIbHBIX

bubnunoreka LIOK
https://m.edsoo.ru/00adec8a

bubnunorexa LIOK
https://m.edsoo.ru/00adeeab

bubnunoreka LIOK
https://m.edsoo.ru/00adf004

bubnuoreka [{OK
https://m.edsoo.ru/00adf180

bu6nmorexa LIOK
https://m.edsoo.ru/00adf306

bubanoreka IIOK
https://m.edsoo.ru/00adf518

but6mmorekxa [IOK
https://m.edsoo.ru/00adf68a

bubnunorexa LIOK
https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arpsa3HeHue

MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

npupoae, hpuznueckue u 1
XUMHYECKHE CBOICTBA

bubnunorexa LIOK
https://m.edsoo.ru/00adfd9c

Oxcunsl yriaepona, ux (pu3nveckue
Y XMMHYECKHE CBOMCTBA.

DKOJIOTUYECKHUE IIPOOIIEMBI 1 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
Iv)
N bubnuorexa [IOK
VroipHasa KUCI0Ta U €€ COJIN 1

https://m.edsoo.ru/00ae006¢c

[IpakTuueckas padora Ne 4 o Teme

"[lonydyeHue yrieKucioro rasa. | | Bbu6mmoteka [JOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
OpraHMYeCcKUX BEIIeCTBaX KaK O 1 bubmmorexa TIOK

p https://m.edsoo.ru/00ae054¢
COCAMHEHHUSX YIJIepoaa
Kpemunii u ero coefUHEHUS 1 bubnmorexa LOK

p https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
Pemenne skcnepuMeHTaIBHBIX | | bubmuoreka [JOK
3aj7a4 1o TeMe «BakHeimme https://m.eds00.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme

. bubnuotexa [JOK

«Baxuelnme HeMeTayUIbl U UX 1 1

https://m.edsoo.ru/00ae0e18

COCAUHECHUA»
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44

45

46

47

48

49

50

51

52

OO61as xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U
METAJUINYECKast KPUCTAJIINYECKas
pemérka. PU3NYECKUe CBOMCTBA
METaJIIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMUYECKUN P
HaIlpsKEHNUH METaJUIOB

O61ue cnocoObl MOTy4YeHHs
Meraiu1oB. CraBbel. Beraucienus
10 YPAaBHCHHUSIM XUMHUYECKIX
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH

Ilonstue o KOppO31uHn MCTAJIJIOB

[IemouHble METAIIITBI

OKCI/II[I)I W TUAPOKCUJBI HATPHUA U
KaJlnusa

IllenoyHO3EMENBHBIE METAILIIBI —
KaJILIIMA Y MarHui

Baxkueiinine coeJMHEHUS KaJbIUS

O00011IeH1E U CUCTEMATH3AIUA
3HAaHUH

JKécTkoCcThb BOBI U CIOCOOEI €€
yCTpaHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/00ae103e

but6mmoreka [IOK
https://m.edsoo.ru/00ael156

bubnuoreka [{OK
https://m.edsoo.ru/00ael156

bubnuoreka [IOK
https://m.edsoo.ru/00ae1278

bu6nunorexa LIOK
https://m.edsoo.ru/00ae14b2

bu6nunorexa LIOK
https://m.edsoo.ru/00ae14b2

bu6nunorexa LIOK
https://m.edsoo.ru/00aec15e8

bubanoreka LIOK
https://m.edsoo.ru/00ael5e8

bubnunorexa LIOK
https://m.edsoo.ru/00ae1886




53

54

55

56

57

58

59

60

61

62

[IpakTrueckas padota Ne 6 o Teme
"YK€cTkoCcTh BOJIBI M METOIBI €€
ycTpaHeHUs"

AnmroMuHUN

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHIA

Kemeso

OxcuIpl, TUIPOKCHU]IBI U COTTU
xenesa (I1) u sxenesa (III)

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

[IpakTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeimme
METAJUTBI U UX COEAUHEHUS»

Beruunciienus mo ypaBHEHUsIM
XUMUYECKHX PEaKIHi, €CITU OJHH
nu3 peareHTOB JaH B I/I36I)ITK€ NnJin
COAECPKUT MpUMecH. Beruncnenus
MacCOBOM JI0JIM BBIX0/1a MPOIYKTa
peakiuu

O00011IeHE U CUCTEMATH3AIUA
3HAaHUH

KonrtponsHas pabora Ne4 o reme
«BaxHeumme MeTaibl 1 uX
COEIMHEHUS»

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubnunoreka LIOK
https://m.edsoo.ru/00aec1d86

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

bubnuoreka [{OK
https://m.edsoo.ru/00ae3de8

bubnunorexa LIOK
https://m.edsoo.ru/00ae1750




63

64

65

66

67

68

BemecTBa u Marepualsl B
MOBCEJHEBHOW )KU3HU YEJIOBEKA
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpeibl

Ponp xumuu B perieHun
HKOJIOTHYECKUX MPOOIIeM
PeszepBubIil ypok. O60011IeHIE 1
cUcTeMaTu3auus 3HaHUI
PesepBHrlit ypok. O60011eHNE 1
CUCTEeMaTH3alMsl 3HAaHUH
PesepBHeIil ypok. O000IICHHE 1
cUucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/00ae3f50

bubnunoreka LIOK
https://m.edsoo.ru/00ae4270

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0dOa

bubnunoreka LIOK
https://m.edsoo.ru/00adb33c

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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