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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (hemepanbHOi pabouel mporpaMmMbl BOCIIUTAHUS
U C Y4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coaepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH,

BHOCHUT BKJIaJ| B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B JOPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX MOHSATHN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona /1. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSASI (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIONICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUM, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJaM TMO3HAHUS MPU M3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTUU MTO3HABATEIHHBIX YMEHUI U MX MPUMEHEHUH B y4E€OHO-
MO03HABATEJIbHON U y4eOHO-UCCIIeIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE 1, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOEe MPHUOOIICHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHWUSA U CAMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJYyYEHHBIE MPHU HU3YYCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NMOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHuUs.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax Mo3HaHWS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumunyeckas hopmyia. BaaeHTHOCT, aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemiecTB. OTHOcCHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo Qopmyrnam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MPU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapus, pa3ioKeHHe TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWUIAIMA, XpoMaTorpadus, MPOBEACHNE OYUCTKH TTOBAPEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
NOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAu(UKaIHs KUCIOPOa.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenne Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpo/i€e U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam axktuBHocTM MmetamnoB H. H. bekerona.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COAEPKaHUsl KHUCIOPOAa B BO3AyX€E, MOJIYYECHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (rmoxkapa), 03HakoMJIEHUE ¢ 00pa3llaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4YEeHUE, COOUpaHHE, pAClO3HABaHHME W HW3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxnHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHOWM MACCOBOM IOJIECH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpANIU3alMU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEIUICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 [0 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKH KIAacCU(PUKAIMKM XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonbl W TpyIIibL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. OnexkTponbl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHas (mosisipHass W HEMOJISIpHAsl) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBS3€M MpU W3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO11ue ecTecTBEeHHO--HAyUHbIe MOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JSJICKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KU, KATBIUS U UX COSTUHECHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMUECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3anvyHbIM MIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHHUS.

[loHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIHMil ¢  HCIOJb30BaHUEM  MeETOja
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbl. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuui. CBOICTBA KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLEcCca AUCCOLUAIIMY KUCIIOT, IIeJI0oUel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUe, pPEeaKuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemerauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia Ha OPTaHU3M 4YesIoBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKIMH, JIeKAllUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJIb(paT-HOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 NMPeIOTBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoiyuyeHue, (HU3MUecKrue M XUMHUECKHE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, arIOTpONHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHuW3Mbl, MOJIyYCeHUE U
pUMEHEHHEe. DKOJIOTHYecKue Nmpo0iieMsbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUI0TEe3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, NapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3MYecKkue U XMMUYECKHE CBOMCTBA, MOJIyYEHHE W
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TAaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKU3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHe
kpemuus (1V) u xpemuueBoit kucnore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHEe 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJIOT€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOIN KUCIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEeKaHMs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u (GochopHbIX yIoOpeHui, MolydeHne, coOOMpaHue, paclio3HaBaHUEe U HU3y4YEHUE
CBOWMCTB aMMMaKa, IPOBEIACHHE KAYECTBEHHBIX PEAKIMHd HAa HOH aMMOHUS U
dochaT-MOH W H3yYEHUE MPU3HAKOB MX MPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIEJIEH KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE W U3YYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUHMEN CUIMKATHOM NPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJuibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawoB. OU3NYecKre U XUMUYECKUEe CBOMCTBAa MeTaiioB. OOmue
CrocoObl TIONTy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[eounble MeTamibl: NoJNOXKeHHe B [leproanyueckoil cucTeMe XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoO€HHE MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCHUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHbIE META/UIBl MAarHMd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoauueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ousznueckne 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCUI, TUIPOKCU/I, coJin ). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIBI U comu xxene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaGmoneHne M ommMcaHuE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyXKalolehd cpenbl (mpenenbHas AOMyCcTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsSI3ed MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPazoaKTUBHOCTb, MOJIEKyIa, AICKTPUICCKUIT 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas]
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MTOPO/IbI, OJIE3HbIE
HCKOIIaeMbI€, TOTLJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAaIMEeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYyrUX  BHUAAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOIIeCCe ITON yUeOHOM JIeITeTbHOCTH, TOTOBHOCTH OIIEHUBAThH
CBO€ TOBEJAECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEOM, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPaABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs1, HAPKOTUKOB, KYpEHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXEHUE K TPYAY U PE3yJbTaTaM TPYJIOBOM €SITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHbIX 3HAHWM O  XWMHH, OCO3HAHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHUSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMWS, MOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTell UX peuIeHus: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
(bopMHUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOUW KapTUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIC AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmysia M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUMH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOIO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOIO TUIIA, TPHUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlieHUus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPYKAIOIIEH MPUPOIHON
Cpelbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEVIOKEHHON 3a1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIe 1eliCTBHS:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  ITOPUTM  JEHMCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3Y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM P (HEKT peakin,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ATU TIOHSTHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COCIMHECHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckas cucTeMa XuMHYeCKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacmpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3JIeMeHTa Mo (opmysae COeauHEHMUs,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJISi U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOICIHMPOBAHME, IKCIICPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyUYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYIECKasi CBSI3b, TETIOBOU A (DEKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKINU,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

OMPENIEATh BaJIGHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelibl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME W CHEIUPUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNHUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE M COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOIo JJIeMeHTa Mo ¢Gopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKHX OIMBITOB T10 TIOJYYCHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE IIPUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
DJIEKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (un¢posBbie)
/0 ¥ TeM NPOrpamMMbl KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIE
pecypcebl
Beero KoHnTtpoabHbie IIpakTHYeckue
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa U XUMHUECKHE 15 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837¢c
Uroro mo pazneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelECTB

Boznyx. Kucnopon. Ilonsitue bubnnoreka [JOK

2.1 6
00 oxcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucimorax bubmuoreka [IOK
2.2 8 1 1
7 COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [JOK
' OCHOBaHUSX https://m.edso0.ru/7f41837c
94 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK

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




Uroro no pazneny

30

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuuu

[lepuoauueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1
XUMHYECKHX 3eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma
XuMu4eckas CB3b.

3.2 OKHCITUTENTBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

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




9 KUIIACC

Ne i/

Pazpea 1.

11

1.2

1.3

HaumeHoBaHue pa3ae/ioB 1 TeM
NPOrpaMmblI

BemecTBo 1 XMMH4YeCKHe PeaKIu
[ToBTOpeHue U yriaydieHne 3HaHu|
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
XHUMHUYECKUE PEAKLIUN B PACTBOPAX

Hroro no pazneny

Paznen 2.

2.1

2.2

2.3

2.4

HemMeTanabl M X COeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
snemeHToB VIIA-rpynmnsl. ['anorenst

OO0m1as XxapakTepUCTUKa XUMHUECKUX
snemeHToB VIA-rpynmsl. Cepa u eé
COEZIMHEHUs

OO61mas xapakTepUCTHKa XUMUYECKUX
aneMeHToB VA-rpynmsl. A30T, pochop u ux
COEIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
anemeHToB |VA-rpynnel. Yraepoa u
KPEMHUI U UX COEANHEHUS

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

17

25

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

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

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

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

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




Paznen 3. MeTaJUIbI M MX COeAUHEHUS

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS

Uroro no pazneny

Paznen 4. Xumus u okpy:xaiomas cpeaa

4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKa
Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

66

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 IIVTAHUPOBAHUME
8 KUIIACC

Ne

w/n Tema ypoka

[Ipenmer xumuu. Pons xumuu B
YKU3HM uesoBeka. Tena u BemiecTsa
[TonsiTne 0 MeTOAAX MO3HAHUS B

XUMHHN

[Ipaktuueckas padbora Ne 1 «IIpasuia

paboThI B 1a00paTOPUU U IPUEMBI

oOparieHus ¢ J1abopaTopHbIM

000pyI0BaHUEM

Uuctele BemiecTBa U cMecu. CriocoOsl

paszaenenus cMecen

[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TTOBAPEHHON COJIN)»

6 ATOMBI 1 MOJIEKYJIBI

XUMUYECKUE AIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [IOK
https://m.edsoo.ru/ff0d23dc

bu6anoreka LIOK
https://m.edsoo.ru/ff0d26ca

bu6anoreka LIOK
https://m.edsoo.ru/ff0d28c8

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d2a6¢c

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

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

bubanoreka LJOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

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

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS 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

KonTtponsHas padora Nel no reme
«BeniecTBa 1 XUMUYECKHE PEAKLIUI

3aKOH COXpaHEHMS MACCHI BEILIECTB.
XUMHUECKUE YpaBHEHHUS

Boruncnenus konm4yecTa, Macchl
BELIECTBA [10 YPaBHEHUSAM
XUMUYECKUX peaKIuii

Knaccudukamnms xumuaeckux
peakmuii (CoequHEeHNs, Pa3I0KEeHHUS,
3aMeINIeHHs, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

sHImKIoneauct. O0o0IeHne 1
cUCTEeMaTH3aInsI 3HaHUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

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

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5230

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

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

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

bu6anoreka LIOK
https://m.edsoo.ru/ff0d3b88

bu6anoreka LIOK
https://m.edsoo.ru/ff0d5708

bubnunorexa LIOK
https://m.edsoo.ru/ff0d3f34

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




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). [lonstue 06 okcumgax

CriocoOpl Mosty4eHus: KUCI0poia B
71a00paTOPHU M MIPOMBIIUICHHOCTH.
[Tpumenenue kucmopoaa

TemnoBoit 3¢ ekt xumuaeckoit
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
Y 3HJOTEPMUYECKHUX PEaKIUsIX
TormBo (HedTh, yroias U METaH).
3arpsi3HeHue BO3ayXa, CIIOCOObI €ro
MIPeI0TBPALLECHUS

ITpakTuyeckas pabora Ne 3 o Teme
«ITonmydenue u cooupanue
KHCIIOPO/1a, U3YUEHUE €r0 CBONCTB»
Bonopon — anemeHT u mpocroe
BenlecTBo. HaxoxneHnue B npupone
Pu3nyecKre 1 XUMHYECKHE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa

TloHaTHE O KMCIIOTAX U COJISIX

Cnoco0sl mosTy4eHnst BOAOpO/ia B
naboparopuu

but6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

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

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4c4a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d4ae2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d4dd0

but6mmorekxa [IOK
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
«[lony4yenne u coOupanue BOJAOPOA,
W3YyYEHHUE ETO CBOMCTB)

KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorajipo

Brruncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WU 00BEMY

Brruncienus 006EMOB ra3oB 110
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHHU ra30B

dusnueckue U XUMHUYECKHE CBOMCTBA
BOJIBI

CocraB ocuoBanwuii. [lousatue 00
AHIAUKATOpax

Bopa kak pactBoputens.
HacepiieHHble 1 HEHACHIIIICHHBIE
pacTtBOpbl. MaccoBas 10Jis BEeCTBa
B pacTBOpE

[TpakTuueckas padora Ne 5 mo Teme
«IIpuroroBiieHre pacTBOPOB C
ONpeACIEHHON MacCCOBOU JTOJIEN
PacTBOPEHHOTO BEILIECTBA)

Oxcunsl: cocTaB, KacCUpUKALIUS,
HOMEHKJIaTypa

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

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

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0d55a0

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d59e2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d5b40

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

but6mmorekxa [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, KJ1accupuKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CTIOCOOBI OJTYYCHHUS, XHMHUECKUE
CBOMCTBA

[IpakTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJla4d 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COECIMHEHUI»

I'enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPTraHWYECKUX
COE€IUHEHUN

O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUM

KonTponbnas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX
coeauHeHun"

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

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

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

bubmuoreka [{OK
https://m.edsoo.ru/ffOdfee2

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

bubnunoreka LIOK
https://m.edsoo0.ru/00ad9474

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9b7c

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9a50

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

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9ela




51

52

53

54

55

56

57

58

59

60

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

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XAUMHYECKUX djemMeHToB /I, U.
MeHnpeneeBa

[lepuropl, TPYMIIbI, MOATPYIIIBI

Ctpoenne atomoB. CocTaB aTOMHBIX
siaep. M3oTonbl

CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aTOMOB 3JieMeHTOB [lepuoauyeckoii
cuctemsl [. 1. Menaeneera

XapakTepucTuKa XUMHUECKOTO
9JIEMEHTA IO €T0 MOJIOKEHUIO B
[Tepnonnueckoit cucreme /1. U.
Menaeneena

3nauenue [lepuoauyeckoro 3akoHa
JUTSL pa3BUTHS HAYKU U TIPAKTUKH. J].
N. MenaeneeB — y4€Hblid, e1aror 1
TpaKIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB
XAMUYECKHX DJIEMESHTOB

HMonHasg xuMuueckas CBI3b

KoBanentHas noJrsipHad XuMHUYCCKas
CBA3b

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

but6mmoreka [IOK
https://m.edsoo.ru/00ada52c

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

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

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/00ada96e

bubnunorexa LIOK
https://m.edso0.ru/00adaab8

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

bu6nunorexa LIOK
https://m.edso0.ru/00adaab8




61

62

63

64

65

66

67

68

KoBanenTHas HEIOJIsIpHasd
XHUMHUYCCKasA CBA3b

CreneHb OKUCIICHUA

OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
peakmuu

OxuCIINTENIN 1 BOCCTAHOBHUTEIIH

KonTponbnas pabota Ne4 mo teme
«CTtpoeHne aroMa. XuMUuecKast
CBSI3b»

PesepBHeIil ypok. O000IICHHE 1
cUcTeMaTu3alus 3HaHUI
PesepBHrlit ypok. O60011eH1Ee 1

cUCTeEMaTU3alusd 3HaAaHNUHI

PesepBHrlIit ypok. O600111eHNE 1
cucTeMaTu3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/00adaab9

bubnmoreka [IOK
https://m.edsoo.ru/00adae28

bubnunorexa LIOK
https://m.edso0.ru/00adb076

bubnunoreka LIOK
https://m.edsoo0.ru/00adb076

bubnunoreka LIOK
https://m.edsoo.ru/00adb486

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

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ch2

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




9 KUIIACC

Ne
n/n

Tema ypoxka

[lepuoanueckuii 3aK0H.
[lepuoauueckas cucrema
XHUMHYECKHX dJIEMEHTOB JI.
. Meunneneena

3aKOHOMEPHOCTH B
MU3MEHEHHH CBOMCTB
XMUMHYECKUX 3JIEMEHTOB
HEePBBIX TPEX MEPUOIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOpPraHMYECKUX BEIIECTB

Bunsl xumMnueckoil cBA3U U
THUMBI KPUCTATUTMYECKHUX
peLETOK

Konrtponsnas padora Nel
1o reme «IloBropenue u
yrayosieHne 3HaHU!
OCHOBHBIX pa3zesioB Kypca
8 xacca»

Knaccudukanus
XUMHYECKUX PEAKIUH 10
Pa3TUYHBIM MPU3HAKAM

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3yYEeHHUsS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIC PeCypChl

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

bubmnoreka IIOK
https://m.edsoo.ru/00adb6b6

bu6anoreka LIOK
https://m.edsoo.ru/00adb7e2

bu6nuorexa [IOK
https://m.edsoo.ru/00adbac6

bubnunorexa LIOK
https://m.edsoo.ru/00adbcb0




10

11

12

13

[TonsiTHE O CKOPOCTH
XUMHUYECKON PEaKLUU.
ITonsiTHE O TOMOTE€HHBIX U
reTEPOTeHHBIX PEAKLIUSIX

ITousaTHE 0 XUMHUUECKOM
paBHOBecuU. DAKTOPHI,
BIIMSIIOLIME HA CKOPOCTh
XUMHUYECKOW PEaKUU U
MOJI0KEHNE XUMHUYECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakiuu

Teopus
INEKTPOIIUTUYECKON
muccounanuu. CHUIIbHBIE U
cJ1a0ble ANEKTPOJIUTHI

HonHble ypaBHEHUS
peakuuii

XUMHYeCKHe CBOMCTBA
KHCJIOT ¥ OCHOBAHHH B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTUYECKON
JUCCOLIaINU

XUMHYeCKHE CBOMCTBA
CoJIeli B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKON
JMCCOIMaIA

bu6nmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nmoreka [IOK
https://m.edsoo.ru/00adc28c

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

bu6nmorexa LIOK
https://m.edsoo.ru/00adcd68

bubmnoreka IIOK
https://m.edsoo.ru/00add448

but6mmorekxa [IOK
https://m.edsoo.ru/00add5d8

but6mmorekxa [IOK
https://m.edsoo.ru/00add8b2




14

15

16

17

18

19

20

21

[TonsiTHe 0 ruapoam3e
couen

0O0001EeHue 1
cucTeMaTH3alys 3HaHUH
Kontponbnas padora Ne2
10 TeMe
«QIIeKTpOIUTUYECKAs

nuccoruanyst. XuUMHUYECKHE

p€aKuuu B paCTBOpaAX»

[IpakTrueckas padora Ne 1.
«Pemenue
AKCIIEPUMEHTATBHBIX
3a1a4»

OO61as xapakTepuCcTHKa
rajoreHoB. XMMHYECKHE
CBOICTBa HA MPUMEPE
xXJiopa

XmopoBogopoa. ComsiHast
KHUCJI0Ta, XUMUYECKUE
CBOMCTBA, ITOJIy4EHHUE,
MIPUMEHEHUE

[IpaxTuyeckas padora Ne 2
o teme «llomydyenue
COJITHOM KUCJIOTHI,
U3y4YeHue €€ CBONCTB»

Breraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuii, €cJii OJIMH U3
pPEareHToOB JIaH B U30BITKE

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

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

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

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

bubanoreka LIOK
https://m.edsoo.ru/00addfe2

bubnunorexa LIOK
https://m.edsoo.ru/00ade104

bubnunoreka LIOK
https://m.edso0.ru/00ade348

bubnunorexa LIOK
https://m.edso0.ru/00ade488




22

23

24

25

26

27

28

OO0wast xapakTepucTHKa
as1eMeHTOB V|A-Tpymnibl

AJnnoTponHbie
MOAM(UKAIIIHI CEPHI.
Haxosxnenue cepsl u eé
COCTMHCHUH B IPUPOJIE.
XHUMHUYECKHE CBOMCTBA
cepbl

CepoBo10po1, CTPOCHHUE,
bu3HYecKue 1 XUMHUIECCKUE
CBOMCTBaA

Oxkcuppl cepsl. CepHast
KUCIIOTa, (PU3NIECKUE U
XMMHYECKHE CBOMCTBA,
IpUMEHEeHHe

XUMHUYECKUE PEAKIIUH,
JIe)KaIllue B OCHOBE
IPOMBIIIJICHHOTO CI10c00a
MOJIyYEHUs] CEPHOU
KHCIOTEL. XUMHUUYECKOE
3arpsi3HEHUE OKpYXKarolen
Cpenbl COeTUHEHUSIMU CEPBI

Brruucnenue maccoBoit
JIOJIM BBIX0/1a TIPOJIYKTa
peakuuu

OO61mas xapakTepucTHKa
3JIeMEHTOB V A-TPYIIIIBL.
A30T, pactpocTpaHeHue B

bu6nmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [IOK
https://m.edsoo.ru/00ade64a

bubnuoreka [IOK
https://m.edsoo.ru/00ade802

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

bubmnoreka IIOK
https://m.edsoo.ru/00adec8a

but6mmorekxa [IOK
https://m.edsoo.ru/00adec8a

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




29

30

31

32

33

34

35

npupojie, Gu3ndecKue u
XUMHUYECKUE CBOUCTBA

AMMHuak, ero ¢puznueckue u

XUMHUYCCKUC CBOﬁCTBa,
IMOJIYYCHHUE U ITPUMCHCHHUEC

[IpakTuueckas padora Ne 3

o teMe «llonyuenue
aMMHaKa, U3y4eHHE ero
CBOMCTB»

A3oTHas KHCIO0Ta, €€

(1)I/I3I/I‘~I€CKI/I€ U XUMHNYCCKHEC

CBOMCTBA

KonTtponpsHas padora Ne3
o TeMe «Baxkueiimme
HEMETAJIBI U UX
COCIMHCHUS

Hcnonb3oBaHne HUTPATOB U
COJIEM aMMOHHUS B KQUECTBE

MUHEPATBHBIX YIOOPEHU.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaIOIIE Cpebl
COEIMHEHUSIMU a30Ta

®docdop. Oxcnn pochopa

(V) u pocdopnast kucora,
(1)I/I3I/I‘IGCKI/I6 U XUMHUYECKHUEC

CBOMCTBA, OJIy4eHUE

HUcnons3oBanue gocpaTo

B Ka4C€CTBEC MUHEPATIBbHBIX
ynoOpeHuii. 3arpsi3HeHHne

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

bubnunorexa LIOK
https://m.edsoo0.ru/00adf180

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

bubnuoreka [{OK
https://m.edso0.ru/00ae0el8

bubnunorexa LIOK
https://m.edsoo0.ru/00adf518

bubnunorexa LIOK
https://m.edsoo.ru/00adf68a

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




36

37

38

39

40

41

42

MIPUPOTHON CPEIbI
docharamu

Yriepoa, pacnpocTpaHeHHe
B Ipupo/ie, Gu3nvecKue u
XHUMHUYECKHE CBOMCTBA
Okcuabl yraepojaa, ux
¢du3nueckre 1 XUMHYECKHE
CBOMCTBA. DKOJIOTHYECKHIE
po0JIEMBbI, CBSI3aHHBIE C
okcuzaom yriepoaa (1V)
YronpHasg KHCI0TA U €€
coH

[IpaxTuueckas padora Ne 4
no teme "[lonyuenue
YIJIEKHCIIOTO Tas3a.
KauectBenHnas peakuus Ha
KapOoHaT-noH"

HepBOHa‘-IaJ'IBHI)IG IIOHSATUSA
00 opraHnYecKux
BEIIECTBaX KakK O
COCIMHEHUSX yriiepoaa

Kpemuuii u ero coenuHeHust

[TpakTrueckast paborta Ne 5.
Pemenne
SKCTIEPUMEHTAIBHBIX 33724
mo TeMme «Baxnaeime
HEMETAJIJIBI M UX
COCIMHCHHUS

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

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

bubnunoreka LIOK
https://m.edso0.ru/00ae006¢c

bubnmorexa LIOK
https://m.edsoo.ru/00ae027e

bubnunorexa LIOK
https://m.edsoo.ru/00ae054e

bubnunorexa LIOK
https://m.edsoo0.ru/00ae080a

but6mmorekxa [IOK
https://m.edsoo.ru/00ae0bf2




OO0m1as XxapaKTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJUI0B. MeTauinyeckas

43

44

45

46

47

48

49

50

CBA3b U MCTAJIJIMYCCKaA

KpUCTAJUIMYECKas PEIIETKA.

dusnyeckue cBolcTBa
METAJUIOB

XUMHYEeCKHE CBOMCTBA
METAJLJIOB.
DIEKTPOXUMUYCCKUN PSITT
HaIpsHKEHUH METaIOB

OO011re crmocoobl
MOJIyYCHHUST METAJIIIOB.
CHJIaBI)I. BI)I‘-II/ICJIGHI/DI 10
ypaBHeHI/H[M XUMHNYCCKUX
pEaKIIHii, €CITH OJIMH U3
PEareHTOB COICPIKUT
PUMECH

[TonsaTHe 0 KOppo3UK
METAJIJIOB

[IlenouHble METATIIBI

OKCcHUABI U THAPOKCHUTBI
HATpHS U Kaaus
[Ienoyno3eMeIbHBIE

METaJUIBI — KAJIBIIUU U
Mardum

Baxueiimnme coeiuHeHUA
KaJIbIUS

bu6nmoreka [IOK
https://m.edsoo.ru/00ael103e

bubnunoreka LIOK
https://m.edsoo.ru/00ae1156

bubmnoreka IIOK
https://m.edsoo.ru/00ae1156

bubmnoreka IIOK
https://m.edsoo.ru/00ael1278

bubnmorexa LIOK
https://m.edsoo.ru/00ael4b2

bubnunorexa LIOK
https://m.edso0.ru/00ae14b2

bubnunorexa LIOK
https://m.edso0.ru/00ae15e8

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




51

52

53

54

55

56

57

58

59

60

KonTtponbnas pabora Ne4:
[llenounbie MeTaIbI

KécTkocTh BOABI U
CIOCOOBI €€ yCTpaHEHUs

[TpakTruueckas padora Ne 6
o Teme "XKEcTKocTh BOJIBI
U MeTobl €€ ycTpaHeHus"

AJTIOMAHAN

AmMdoTepHbIe CBOMCTBA
OKCHJIa U THJIPOKCH]IA

Keneso

OKcubl, THAPOKCHUBI U
conu xene3a (I1) u xenesza
(1

0O00011eHuEe U
CUCTeMAaTH3aIHsI 3HAHHHA

[IpakTuueckas pabora Ne 7.
Pemenne
SKCTIEPUMEHTAIBHBIX 33724
mo TeMme «Baknaeime
METaJUIbl U UX COCIMHCHHS)

Brerancnenns nmo
YPaBHEHUSIM XUMHYCCKHUX
peaKuuii, €CIIi OJIUH U3
peareHTOB J1aH B U30BITKE

bu6nmoreka [IOK

https://lesson.edu.ru/lesson/7d3e8ebb-

1fa4-4bfa-a855-

1d970d213a82?backUrl=%2F04%2F09

bubnunorexa LIOK
https://m.edsoo0.ru/00ae1886

bubnuoreka [{OK
https://m.edsoo.ru/00aelae8

bubnuoreka [{OK
https://m.edsoo.ru/00aelc64

bubnuoreka [{OK
https://m.edsoo.ru/00aelc64

bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86

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

but6mmorekxa [IOK
https://m.edsoo.ru/00ae3de8

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




61

62

63

64

65

66

WJIU COJICPYKUT MPUMECH.
Brraucnenus maccoBoi
JIOJIA BBIXOJ1a MPOIYKTa
peakuuu

0O0001eHEe 1
CHCTEMAaTU3alMs 3HaHUH

KonTtponsnast pabora Ne5
1o teme «BaxkHeiimme

METaJIbl 1 UX COCOAUHCHUA»

BemecrBa u marepuainsl B
MMOBCEIHEBHOW KU3HU
YeJI0BeKa

XUMHUYECKOE 3arpsi3HEHUE
OKPYKarOILEe Cpebl
Ponb xumuu B perieHun
9KOJIOTHYECKUX MPOoOIIeM
PesepBHBIi ypOK.

0O00011eHNEe "
cUCTEMATH3aLUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

66

bubnunoreka LIOK
https://m.edsoo.ru/00ae3f50

bubnuoreka [{OK
https://m.edsoo.ru/00ae4270

bu6anoreka LIOK
https://m.edsoo.ru/00ae4270

bu6anoreka LIOK
https://m.edsoo.ru/00ae0d0a







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

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Mapuna ['opkoBenko: Xumus. 9 kiacc. [loypounsie pazpaboTku. Y HUBEpcaIbHOE
n3ganue. PI'OC

Tatesana bopoBckux: Xumus. 8 kiacc. Pabouas terpanp k yueOHuky I'.E.
Pynsutuca, @.I'. ®enpamana. PI'OC

Tatesra bopoBckux: Xumus. 9 kinacc. Pabouas Terpans k yueOHuky I'.E.
Pynzutuca. ®I'OC

Anexkcannp Mukutiok: Xumus. 8 kiacc. Terpaab ajis MpaKTUYECKUX padoT K
yueonuky I'.E. Pymsutuca, ®@.I'. ®enpamana. ®I'OC

[[Iunapesa, JlaBbiioukuHa: Xumus. 8 kiacc. KOHTpoIbHbIE U IPOBEPOUYHBIE

pabothl k yueOHuky I'. E. Pymsutuca, ®@. I'. ®enpamana. ®I'OC



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/
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